
 

97 Khan et al. 

 

Int. J. Biosci. 2016 

  

RESEARCH PAPER                                                                                        OPEN ACCESS 
 

Changes in cardiac troponin level in Myocardial infracted 

patients and its relation with age 

 

Faiz Ullah Khan1, Rahool2, Bolan Nangyal3, Hasnain Nangyal4, 

Muhammad Saleem Khan*5 

 
1Department of Pharmacy, Quaid-i-Azam University, Islamabad, Pakistan 

2Department of Endocrinology, Ichan School of Medicine, Queens Hospital Centre, New York, USA 

3Faculty of Medicine, Paktia University, Afghanistan 

5Department of Botany,Hazara University, Mansehra, Pakistan  

5Department of Zoology, Government College University, Faisalabad, Pakistan 

 
Key words: Age, Cardiac troponin, Myocardial infracted, Patients. 

 

  http://dx.doi.org/10.12692/ijb/9.2.96-103  

 

Article published on August 31, 2016 

 

  Abstract 
 

Myocardial infarction (MI) is one of the most common diseases in all over the world. It is commonly diagnosed 

by measurements of cardiac enzymes named as cardiac troponin I (cTnI) and cardiac troponin T (cTnT). Raised 

cardiac troponin levels are considered as the cornerstone in the susceptibility and sensitivity of myocardial 

infarction. A study was conducted for the evaluation of serum Troponin I (cTnI) levels in different age groups of 

both gender. There was significant (p<0.05) difference between male and females cTnI, values indicating high 

mortality rate in males (60.09%) as compared to females (48.57%). However, there was no significant difference 

(p>0.05) between age groups and cTnl values which shows that susceptibility of MI is not associated with age 

and some other factors may also responsible for high troponin levels included as high blood pressure, obesity 

and living style. 
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Introduction 

Acute myocardial infarction (AMI) is one of the major 

and leading causes of death (Anderson et al., 2007). 

Myocardial infarction (MI) is diagnosed by clinical 

evaluations of cardiac enzymes named as cardiac 

troponin I (cTnI) and cardiac troponin T (cTnT). 

Cardiac troponins (cTr), is the structural proteins 

distinctive to the heart, are subtle and particularly the 

biological markers of myocardial damage (Morrow et 

al., 2001). In clinical practice, they are very 

supportive for identifying patients with acute 

coronary syndromes who are at high danger and for 

selecting patients who will advantage from an early 

invasive plan and glycoprotein IIb/IIIa obstruction 

(Kastrati et al., 2006). Cardiac muscles are incorp-

orated by complex regulatory proteins named as 

“Cardiac Troponins”. These regulatory proteins play 

their role in contraction by the help of Ca+² which 

bound actin to myosin resulting increase in ATP 

hydrolysis. Cardiac troponins are not identified gene-

rally in healthy subjects. Elevations are expressed in 

patients who suffered from chest pain and myocardial 

necrosis. According to ESC/ACC, the recommended 

value for cTnT is 0.01ng/ml with 10% coefficient of 

variance value at the 99th percentile of 0.03 ng/ml 

(Wu et al., 1999). There are different assays used for 

the cTnI, therefore the 99th percentile value depend 

upon the assay being used (Antman et al., 2000; 

Morrow et al., 2007). Fluctuations in Troponin T 

(cTnT) of patients is directly associated with 

morbidity and mortality in the Intensive Care Unit. 

 

Due to myocardial necrosis, the cardiac troponin levels 

raise in circulation. The initial assays help to serve as a 

biomarker for diagnosis of myocardial ischemia. 

However in severe condition troponin elevations detect 

the MI. Troponin molecules are detectible in blood when 

diffuse from cytosol of cardiac muscle into the 

surrounding lymphatic and blood vessels (Antman et al., 

2000; Luepker et al., 2003). Troponin level rises in 3-4 

hours after onset of MI. It increases up to 40 times more 

than detection limit. This sensitivity is increased in 

patients who are admitted in the emergency department 

with symptom suggestive to ischemia and myocardial 

necrosis (Mac Rae et al., 2006). 

Function and maximal heart rate is decreased with 

age due to increase in end diastolic volume. (Upton et 

al., 1980). Hypertension is another main cause of 

heart diseases in adults. The risk factor of 

hypertension is high blood pressure which causes 

atherosclerosis and ischemic heart diseases 

increasing the incidence of MI up to 2 or 3 times 

(Grossman and Messerli, 1996). 

 

MI patient more prone to ischemia regarding age 

groups ranging from 30-40, 40-50 and 50-60. The 

increase serum troponin level also an indicator of 

fatality of the disease therefore, care must be taken by 

MI patients and should check troponin levels as men 

are more vulnerable and increased troponin levels. In 

this study, the level of cTnI and cTnT was recorded in 

the MI patients with different age groups and 

concluded that susceptibility of MI is not associated 

with age and some other factors may also responsible 

for high troponin levels including high blood 

pressure, noncompliance of blood pressure 

medicines, depression and life style. 

 

Materials and methods 

Study Design and Populations 

To evaluate the serum Troponin I (cTnI) among age 

groups ranging from 30-40, 40-50 and 50-60 in both 

genders, 30 samples were collected from the patients 

who diagnosed with MI and hospitalized for one 

week. Those patients diagnosed with diabetes, 

congestive and chronic heart failure were considered 

as non-significant. The age limit was strongly applied 

to selected individuals.  

 

Sampling Clinical Assessment  

Complete initial clinical assessment were held for all 

selected patients that including physical examinations 

like pulse examination, blood pressure, temperature, 

weight, BMI and complete past history. 

 

The whole blood was collected through venipuncture 

using heparinized syringe. The blood samples were 

collected in EDTA tubes caped red (troponin T) and 

green (troponin I).  
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Immediately the blood sample was not frozen or 

refrigerated for troponin but stored at room 

temperature for up to 8 hours. In order to separate 

the serum from cellular components most specimens 

required centrifugation (5000 rpm for 5 min) prior to 

running the test. The turnaround time in the setting 

of chest pain for the measurements of troponin is 60 

minutes (Keller et al., 2011).  

 

Cardiac Troponin Test Investigation and Diagnosis 

Accuracy  

The tests were performed in standard laboratory 

conditions using the Troponin test kits. Troponin I 

Assay is standard biomarker as it helps to diagnose 

the early stratification of patients which have chest 

pain with ischemia (Apple et al., 1995). Reference 

Values for cTnI are >0.25ng/ml Diagnostic Value, 

0.1-0.25ng/ml Intermediate Value, <0.1 ng/ml. 

Lower limit of detection is 0.04ng/ml. In healthy 

objects the troponin I value is 0.006ng/ml. In 

patients of unstable angina, elevations of troponin T 

also occur. Reference values< 0.01ng/ml, 0.01ng/ml 

are recommended as prognostic value. In normal 

individuals, the upper limit is < 0.01ng/ml. In a 

patients with ACS troponin T value > or = 0.01ng/ml 

shown the evidence of cardiac injury. In patients with 

ischemic heart diseases and other situations the 

prognostic value for troponin T is 0.01ng/ml. The 

patients which are diagnosed by ACS have troponin 

value< 0.20ng/ml. The troponin T level also rises 

after about 3-4 hours, which indicate the acute or 

more chronic evaluations. 

 

Survey study and Statistical Analysis 

In survey study, questionnaires were used for physical 

and preliminary estimation regarding prognosis of 

pathological conditions. The questionnaires were 

consisting of 21 questions were filled from 30 patients 

(23 men, and 7 females) with yes and no options of 

total population. The data was collected analyzed 

statically through one way ANOVA. 

 

Results 

In the current study, 30 patients were examined for 

MI diagnosis. Out of total samples 23 men (76.66%) 

were found at the risk of MI, whereas 7 females 

(23.33%) were positive for MI risk. 

The number of normal individuals were 

approximately 6 (19%) with 4 (11%) obese (Table 1). 

The values of cTnI were measured for prognosis of 

susceptibility in patients of MI among age groups 

which are < 40 and > 50, in both genders (Fig. 1.). 

There is Significant (p<0.05) difference between 

males and females cTnI values indicating high 

mortality rate in males (60.09%) as compare to 

females (48.57%). There was no significant difference 

(p>0.05) between age groups and cTnl values which 

shows that susceptibility of MI is not associated with 

age. The mortality in patients among age of 30-40 

was 53.3%56.4% in 40-50 and 62.5% in 50-60 age 

groups. 

 

Table 1. Total population with MI (myocardial 

infarction) Risk and Mortality Rate. 

Gender Frequency MI Risk    Mortality Rate (%) 

Male  23.00 76.66%      60.09% 

Female   7.00 23.33%      48.57% 

Total  30.00  

 

 

Fig. 1. The ratios of cTnI (ng/ml) values in males and 

females. 

 

In the second part of the study, data was collected by 

survey from patients diagnosed with MI to find out 

the relationship of disease with other factors. After 

analysis on the base of yes and no of the 

questionnaires results analyzed with p values as 

existence of high b. p (P=0.384*) which is the main 

cause of MI and the values reveal that high blood 

pressure has correlation with prescribed medicines is 

(P=0.722**) and noncompliance of antihypertensive 

medicines the incidence MI increased to (P=0.522**).  
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Other co factors related with high blood pressure are 

obesity and weight male patients are more associated 

with this conditions as in females as shown in Fig. 2. 

 

Fig. 2. Relationship between high-BP and means 

weight in male and female. 

 

Table 2 shows that chest pain is a significant factor 

(P=0.659**) which is associated with angina 

(P=0.791**), low use of medicine (P=0.861**) and 

high blood pressure (P=0.583**). Its mortality may 

increases in patients with MI (P=0.659**). The Fig. 3. 

represents that 80% male patients diagnosed with MI 

have chest pain female patients have higher ratio 

(90%) of chest pain. 

 

 

Fig. 3. The relationship between chest pain and 

Myocardial Infraction (MI) in males and females. 

 

Table 2. Different factors associated with MI and its 

p values M/F (males/females). 

Condition                             P-value  (M/F) 

Chest pain 0.659** 

Angina 0.791** 

Med use 0.861** 

High BP 0.583** 

(** indicates p≤ 0.01). 

Fig. 4 shows the depression and its relation with 

mean age the complex way of existence heavy 

breathing reported in MI patients due to stress and 

high cholesterol level, heavy sweating and onset of 

plaque formation in the coronary arteries of MI 

patients. 
 

 

Fig. 4. The relationship between depression and 

mean age in both males and females. 

 

Discussion 

Every year, 1 billion peoples are dying due to 

myocardial infraction around the globe. It is caused 

by damage in myocardiocytes. Chest pain or angina is 

the leading symptom of MI in which leads to ischemia 

and stoppage of blood to the particular area of 

coronary arteries. The person experience heavy or 

crushing sensation. High blood pressure is the main 

cause of chest pain in both genders (Kearney et al., 

2005). It damages in two ways, high B.P cause 

damage to coronary arteries, leading to blockage in 

arteries and abnormal blood flow to heart which 

causes angina and chest pain (Deb et al., 2010).  

 

The previous year studies revealed that risk factor of 

stroke in asthmatic and heart patients are more 

common in men and women. In women with adult 

asthma, the rate of heart diseases increase up to 2-

10folds and rate of stroke increases up to 2.36 fold 

(Toren and Lindholm, 1996; Iribarren et al., 2004). 

Asthma has direct effect on nocturnal sleep quality 

and patient complains sleepiness of day time. In 

patients of MI with age of 30-39 the sleepiness is 

(6.71%), 40-49 is (17.47%) and in age of 50-59 is 

(24.94%). In a male the sleepiness ratio is 68.18% and 

in a female is 31.82 % (Iribarren et al., 2004; Schanen 

et al., 2005).  
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Reichlin et al. (2009) determined the level of cardiac 

troponin in blood samples using some new assays. 

They found that the cardiac troponin level was 

significantly higher in patients with acute myocardial 

infarction. Mahajan and Jarolim (2011) interpreted 

the elevated cardiac troponin levels and sensitivity of 

cardiac troponin to MI. In Another study conducted 

by Reiter et al. (2011) concluded that cTnI sensitive 

assays in the eldery patients have high accuracy. The 

Patients are more susceptible to heart diseases due to 

depression.  

 

The myocardial infarction is also relying upon BMI 

(body mass index) values. In several populations the 

mortality and morbidity of myocardial infarction is 

associated with increased BMI values. According to 

NCEP (Adult Treatment Panel), family history, 

hypertension, smoking, LDL cholesterol levels > 

4.14mmol/liter and HDL cholesterol levels < 

0.91mmol/liter are major independent risk factors for 

CHD (congenital heart diseases).  

 

In addition several epidemiological studies revealed 

that individuals who are associated with increase 

body mass index are at high mortality and morbidity 

of CHD and myocardial infarction. If the BMI (body 

mass index) value is above 21, statistics shows that 

ischemic heart diseases mortality is increases up to 

21% (Must et al., 1992; Manson et al., 1995). In this 

study, the patients with high mean body weight had 

more blood pressure the leading cause of MI. 

 

Age also contribute their role in the cause of 

myocardial infarction. The common risk factor of MI 

after the age of 45 in men and 55 in women is heart 

diseases. In adolescence the cause of MI is associated 

with congenital heart diseases. However this study 

showed that, the age did not have significant effect on 

the levels of cTnI and cTnT but as the age cross the 50 

the cardiac cells reduce the secretion of cTnI and 

cTnT as shown in the Fig. 1. 

 

Conclusion 

From this study it has been concluded that prognosis 

and susceptibility of myocardial infarction is rely 

significantly upon measurements of cTnI, which 

lowers the false positive risk factors of MI. The 

elevations of cTnI are associated with cardiac and 

non-cardiac conditions. 

The association of age, diet, BMI, smoking, 

hypertension, depression and pan, gutka and naswar 

with MI in regards of diagnosis of elevations of 

troponin I is not negligible. All these factors 

contribute directly and indirectly to elevate troponin I 

levels. There is no major difference between troponin 

I levels among young individuals and adults, but there 

is a difference of gender as troponin I levels according 

to this recent study are found to be increases in male 

(60.09%) as compare to females (48.57%) but is has 

been verified that the mortality of myocardial 

infarction would be equal in males and females. 
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