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Abstract: Coronary heart disease is the cause of 17.1 million deaths per year throughout the world. The rationale of this 
study was to determine the importance of 1st set of Troponin I in relation to age, duration of chest pain and left 
ventricular ejection fraction (LVEF) in patients presenting with acute ST elevation myocardial infarction along with the 
treatment protocol followed in emergency. It was a cross sectional prospective observational study which was conducted 
at a tertiary care hospital, at the Cardiology department for a period of 12 months. All patients regardless of gender, aged 
between 30-80 years with co-morbidities were included presenting with acute STEMI. A total of 150 patients were 
included in this study with a mean age of 61.2±10.3 years out of which males were (71%). Around 61% of the people 
presented to emergency >12 hours after onset of chest pain. There was non-significant difference in the treatment 
protocol given to all patients. For statistical analysis SPSS 21 was applied and significant relationship was observed 
between age, duration of chest pain and LVEF (p value <0.05). It was seen in our population that people older than 50 
years tend to present to emergency department late with chest pain symptoms which results in a linear rising relationship 
with Troponin I and with increasing Troponin I there was significant reduction seen in LVEF.  
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INTRODUCTION 
 
Coronary heart disease has not only impacted the 
mortality worldwide today only but it is predicted that it 
will continue to follow similar trends in the future as well 
(Wong et al., 2019). One of the most frequent causes 
listed in the United States (US) as a cause of admission in 
the hospital and contributing to both morbidity and 
mortality in the short and long run is acute myocardial 
infarction (AMI). According to an assessment the yearly 
occurrence of recurrent and new MI (myocardial 
infarctions) are 200,000 and 550,000. It has been reported 
that around one American suffers from AMI every 42 
seconds (Mozaffarian et al., 2016). 
 
The comparison in terms of race (Malays, Chinese and 
Europeans) shows that the Asians have an increased 
incidence of premature coronary artery disease (CAD and 
standardized mortality rates (Volgman et al., 2018). Due 
to multiple contributing factors of different food 
supplements, co-morbidities and versatility of life there is 
an increased tendency in the Asian people to develop MI 
(Geltsetzer et al., 2018; Shrivastava et al., 2017). 
Literature studies have shown that South Asian people 
tend to be at higher risk of suffering from MI (50%) in 
comparison to the United Kingdom (UK) white 
population (Ahmed et al., 2018). 

It is unfortunate that Pakistan is included in the list of 
countries in which there is data scarcity regarding CVS 
(cardio vascular diseases). The literature evaluation shows 
two studies done in 1965 and 1973 in Karachi which 
showed data regarding the incidence of IHD (Ischemic 
heart disease) in the countryside and metropolitan 
population which was around 0-1.5% and 0.7-3.7% 
respectively (Aziz et al., 2012; Syed et al., 1973). 
Globally CHD (coronary heart disease) is considered as 
one of the chief risks leading to mortality in Pakistani 
population. Approximately 30 to 40 per cent of all deaths 
in the country are reported to be due to cardiovascular 
diseases (CVD). The CHD deaths in Pakistan has reached 
about 200,000 per year that is 410/100,000 of the 
population (Fatema et al., 2016). 
 
Included amongst the diseases responsible for a large 
number of illness and death, Acute ST-Elevation 
Myocardial Infarction is one of the most common cardiac 
emergency. The detection of cardiac biomarker is not only 
an important step in the detection of ischemia (Baker and 
Harrison, 2010). But also plays a role in the estimation of 
the infarct size. They have been utilized for this purpose 
since a long time especially Creatinine kinase MB and 
myoglobin but they need to be repeated during a small 
time window (Alvin et al., 2017; Kloner et al., 2017; 
Goins et al., 2018). For the estimation of myocardial 
injury the measurement of cardiac troponins is routinely 
performed after an acute myocardial infarction.  *Corresponding author: e-mail: abeer_sana@hotmail.com 



Assessment of the co-relation between 1st set of Troponin I, age, duration of chest pain and LVEF in patients presenting  

Pak. J. Pharm. Sci., Vol.33, No.6(Suppl), November 2020, pp.2793-2799 2794 

After acute myocardial infarction, the single best sole 
predictor of mortality is left ventricular function 
(Melendo-Viu et al., 2020). It has been shown that for 
early identification of patients with poor LV function , the 
cardiac biomarkers help to predict the left ventricular 
ejection fraction and that serum troponin-I concentration 
has been found to be inversely correlated with LVEF as a 
consequence of inverse relation between infarct size and 
LVEF (Gula et al., 2008). 
 
The aim of this study was to associate age of the patient, 
the duration of chest pain and LVEF in patients presenting 
with first STEMI and assess their relationship with 1st set 
of Troponin I. Since the people of 3rd world countries tend 
to present to Accident and Emergency Departments much 
later then the time of actual onset of symptoms hence this 
study was conducted to assess the above as the Troponin I 
is not usually significant in people who present to 
accident and emergency earlier then 4 to 6 hours of their 
chest pain duration, also lack of data regarding this 
particular issue was observed hence this study was 
performed. 
 
MATERIALS AND METHODS 
 
Subject selection and study criteria 
A randomized, observational, prospective study was 
conducted on 150 consecutive patients who presented to 
the ED (emergency department) of tertiary care hospital 
in Karachi from January 2018 to December 2018. Patients 
aged between 30 and 80 years, irrespective of whether 
they were males or females presenting with acute STEMI, 
with ST segment elevation of > 1 mm in precordial leads 
or presumably new onset LBBB (left bundle branch 
block) were included in this study after obtaining 
informed consent.  
 
Diagnosis and evaluatory parameters 
Based on the availability of prior electrocardiogram 
STEMI was identified by the existence of ST segment 
altitude of >1mm in precordial leads or new or 
presumably new onset LBBB (Hossain et al., 2019).  
Discomfort, heaviness in the chest along with squeezing 
pain travelling to arms, neck, lower jaw and epigastrium; 
shortness of breath; weakness; diaphoresis; nausea and 
lightheadedness were the common evaluator symptoms 
(Kingma, 2018). 
 
Troponin-I levels were measured by the ELISA method at 
the laboratory (Chenevier-Gobeaux  et al., 2011) after 12 
and 24 hours of presentation and peak troponin levels 
were recorded. After 72 hours of hospitalization, LVEF 
was calculated by means of echocardiography through 
simplified Simpson’s method (Ahmad et al., 2013; 
Minamino-Muta et al., 2019). The main outcome variable 
of the study was to determine the cut off values of serum 
troponin-I levels, which identifies LVEF of < 50% in 

patients primary PCI. Both ELISA and echocardiography 
was performed and recorded by a laboratory technician. 
In order to minimize bias, the staff physician was not 
involved in the study. 
 

Treatment plan given 
 The treatment plan in the emergency department, 
comprised of 300mg aspirin, clopidogrel 600 mg, 
parenteral beta blockers as per indications and an initial 
weight-based bolus of unfractionated heparin (Antman et 
al., 2004). All 150 patients then underwent successful 
primary PCI and were admitted in the coronary care unit. 
 

Variables included in performa 
All the variables including age, gender, history of diabetes 
(defined as a fasting blood glucose ≥ 126 mg/dl or on 
treatment) (Raz et al., 2009), hyperlipidemia (fasting 
blood cholesterol ≥ 200mg/dl or on treatment) (Stone and 
Grundy, 2019), hypertension (systolic blood pressure 
≥140/90 mmHg or on treatment) (James et al., 2014), 
smoking, peak troponin-I levels and LVEF (Khan et al., 
2017) were recorded in the proforma. 
 

Exclusion criteria 
All those with previous history of any cardiac surgery 
were excluded along with those with any 
contraindication to reperfusion therapy and other co-
morbidities including renal failure and sepsis etc. 
 

STATISTICAL ANALYSIS 
 
The data was analyzed using Statistical package for social 
sciences (SPSS version 22). The continuous variables to 
be analyzed from the descriptive statistics were presented 
as mean ± Standard deviation (S.D). Percentage values 
were shown for categorical variables. Paired Sample t-test 
was used for comparison between the dependent 
variables. After assessment of distribution one way 
analysis of variance (ANOVA) was done. Binomial 
testing was applied for relation with co-morbidities and 
significance of p ≤ 0.05 was considered significant. 
 
RESULTS 
 
Table 1 shows that the mean ages of the patients enrolled 
were 59.4. Majority of the patients were male (71%) as 
compared to females. In terms of age demarcation 4% lied 
in the range of 20-40 years, 23% of the population lied in 
the range of 40-50 years and 73% were greater than 50 
years. 45% of the population were diabetics, 59% 
population was hypertensive where as 52% of the 
population smoked. The data also showed that 60% of the 
patients reported at emergency department when their 
chest pain duration exceeded 12 hours. The ejection 
fraction of 60% population was in the range of 30-50 
according to the data. 
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Paired t-test between age and DOA show significant p ≤ 0.05 
relationship  

Fig. 1: Comparison of Age Vs Duration of chest pain 

 
Paired t-test between Troponin I and DOC show significant 
p≤0.05 relationship 

Fig. 2: Comparison of Troponin I Vs Duration of chest 
pain 

 
Paired t-test between Troponin I and Ejection Fraction show 
significant p≤0.05 relationship 

Fig. 3: Comparison of Troponin I Vs Ejection Fraction 
 
Table 2 showed the comparison between different co-
morbidities. According to the binomial testing applied it 
showed that the diabetic data was insignificant as 
compared to non-diabetic population. Similarly the data 
for smokers was insignificant as compared to non-
smokers. However there was a significant difference p≤ 
0.05 when hypertensive population was compared with 
non-hypertensive. 

 
Paired t-test between Troponin I and Age show significant 
p≤0.05 relationship 

Fig. 4: Comparison of Troponin I Vs Age 

Table 3 showed the paired t-test comparison between 
different variables. According to it when duration of chest 
pain (DOC) was compared with Troponin I a significant 
relationship p≤0.05 was observed between them. This was 
further verified by fig. 2 which shows that as the DOC 
increases the Troponin I levels also increased. Linear 
relationship was observed between the two showing a 
level of 7.13ngm/ml when DOC was greater than 12 
hours. 
 
Similarly when Age and DOC were compared a 
significant p ≤0.05 relationship was observed between the 
two. Fig. 1 also shows that with increasing age the DOC 
was higher. At mean age of 62.6 years the duration of 
chest pain reported was greater than 12 hours. Age was 
also compared with Troponin I and p≤0.05 was seen i.e 
there was a significant relationship reported. Fig. 4 shows 
a linear relationship between age and Troponin I. The 
level of Troponin I ascends as the age increases. 6.99 
ngm/ml has been reported at age limit greater than 50 
years. Ejection Fraction (EF) and Troponin I have also 
been compared in table III and showed a significant 
relation between the two variables p≤0.05. Fig. 3 shows 
that there is an inverse relationship between the two. As 
the value of Troponin I increases there is a decline in EF 
i.e when EF is less 30 the mean Troponin I level is 
7.81ngm/ml. 
 
There was insignificant difference between the emergency 
treatment protocols administered to all the patients. table 
4 shows the treatment pattern followed: 
 
DISCUSSION 
 
Table 1 shows that male population was more prone to 
CHD as compared to female population according to the 
random population that was observed. Literature studies 
have also shown that male population are more prone to 
cardiovascular diseases as compared to female gender 
(Menotti and Puddu, 2019). Co-morbidities such as 
smoking (Mac Kenzie et al., 2017), diabetes (Rana et al., 
2016) and hypertension (Chen et al., 2017) are considered 
as risk factors in the development of CHD. Our results 
show hypertensive data was of significance as compared 
to other co-morbid conditions. 
 

Troponin I is 100% tissue-specific for myocardium and 
has been shown to be a highly delicate and specific AMI 
marker. After an acute coronary syndrome, ventricular 
function is the best predictor of death. It acts as a 
myocardial damage marker, providing data on systolic 
function, diagnosis and prognosis (Kinoshita et al., 2018). 
The diagnosis can be confirmed by recording the transient 
elevation of the ST-segment (>1mm) during angina on the 
ECG (Gakidou et al., 2017). 
 
Fig. 1 shows comparison of Age versus Duration of 
Symptoms. Significantly, our result shows increase in the 
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duration of symptoms of MI with increasing Age.  Among 
old age population, events of Coronary heart disease 
(CHD) are well proven as a leading cause of death 
(Melgarejo-Moreno et al., 1999). Presenting acute MI 
symptoms differs from those present in younger patients 
than in elderly (Akshata, 2015). It is observed among 
older patients with acute myocardial infarction (AMI) that 
although chest pain is the most prevalent symptom, 

atypical symptoms such as dyspnea, vomiting, sweating, 
shoulder pain, and epigastric pain may also occur. 
Previously, several authors stressed the variability in the 
clinical presentation of AMI in elderly (Go et al., 2014). 
 
Fig. 2 shows relation between Age and Troponin I. Age is 
a strong self-determining risk factor for the development 
of atherosclerotic disease (Sedighi et al., 2019). The 

Table 1: Patient history and demographics 
 

Patients characteristics MEAN ± S.D 
Age (years)  59.4 ±10.7 
Patients characteristics Percentage (%) 
Male  71 
Age   
20-40 years 4 
40-50 years 23 
> 50 years 73 
Co-morbidities  
Diabetics 45 
Smokers 52 
Hypertensives 59 
Duration of chest pain   
< 6 hours  18 
6-12 hours 22 
> 12 hours  60 
Ejection Fraction  
< 30 10 
30-50 60 
> 50 30 

 
Table 2: Binomial testing showing effect of Co-morbidities 
 

 Category Observed Prop. Test Prop. Exact Sig. (2-tailed) 
Group 1 Yes .45 

Dm 
Group 2 No .55 

.50 .272 

Group 1 Yes .51 
Smoker 

Group 2 No .49 
.50 .800 

Group 1 No .41 
Htn 

Group 2 yes .59 
.50 .034 

 
Table 3: Paired T-test comparison between the variables 
 

Paired Groups P- value 
Duration of chest pain and Troponin I 0.001 
Age and Duration of chest pain 0.003 
Age and Troponin I 0.029 
Ejection Fraction and Troponin I 0.017 

 
Table 4: Treatment protocol followed in emergency for STEMI 
 

Drug Dosage 
Aspirin 300mg stat 
Ticagrelor 180mg stat 
Heparin 70-100 units/kg/I/V stat 
Atorvastatin  40-80mg stat 
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significance of cardiovascular troponin turns out to be 
considerably more conspicuous in elderly (Wanamaker et 
al., 2019), especially those >80 years of age, for whom 
secondary diagnostic attributes of ACS such as chest pain, 
electrocardiography, and biomarkers are frequently 
inconsistent when trying to eliminate AMI (Kwok et al., 
2017; Rains et al., 2014). Relationship between age, 
comorbidities and the levels of cardiovascular biomarkers 
that serve as markers for cardiac events are still under 
discussion. One of these biomarkers, cardiac troponin, is 
the best biomarker for myocardial necrosis detection (Cho 
et al., 2020). 
 
Fig. 3 shows relation between Troponin I and Duration of 
Symptoms. Our result shows Troponin levels of 
0.17ng/ml in less than 6 hours, 3.88ng/ml in 6-12 hours 
and 7.13ng/ml in greater than 12 hours respectively. 
Cardiovascular Troponin levels are usually so low that 
they can’t be recognized with most blood tests. Most heart 
attack patients have raised Troponin levels within 6. After 
12 hours, nearly everyone who has had a heart attack will 
have raised levels (Al-Khatib et al., 2018). Angina attacks 
are typically short-lived (2-5 minutes, but sometimes only 
30 sec) and more episodes are likely to recur within 20-30 
minutes (Gurwitz et al., 2013). 
 
Fig. 4 shows relation between Troponin I and Ejection 
Fraction. According to literature studies, approximately 
half of patients with clinical heart failure symptoms have 
a normal or near-normal left ventricular ejection fraction 
(LVEF), known as heart failure with preserved ejection 
fraction (HFpEF) (Brouwers et al., 2013; Chow et al., 
2017). Cardiac troponin (cTn) has been recognized as an 
efficient predictive marker in several domains, together 
with acute HF exacerbation with a potentially reduced EF 
(Crespo-Leiro et al., 2018). In fig. 4, our result shows 
well defined reduction in ejection fraction with increased 
levels of Troponin I. 
 
Table 4 shows treatment protocol given to the STEMI 
patients in the accident and emergency department. 
The GDMT (guide line directed medical therapy) was 
defined as administration of aspirin, a P2Y12 inhibitor 
(clopidogrel, prasugrel, or ticagrelor), and an 
anticoagulant (low-molecular weight or unfractionated 
heparin before sheath; low-molecular weight heparin, 
unfractionated heparin, or bivalirudin before completion 
of PCI) and statin (high intensity either Atorvastatin 40-
80mg p/o stat or Rosuvastatin 20-40mg p/o stat) (Huded 
et al., 2018). From our study it was determined that 
elderly population is at the highest stake since they do not 
take chest pain as seriously as it should be taken. 
 
CONCLUSION 
 
It was seen that in Pakistani population people greater 
than 50 years tend to present to emergency department 

late with chest pain symptoms which results in a linear 
rising relationship with Troponin I  and with increasing 
Troponin I, there was a significant reduction seen in 
LVEF (p value <0.005) 
 
The key message is to create awareness amongst 
population older than 50 years about the importance of 
chest pain and how it should be approached early in order 
to decrease coronary disease morbidity 
 

REFERENCES 
 
Ahmad MI, Yadaw BK, Sharma N, Varshney AK and 

Sharma L (2013). Cardiac Troponin I level in STEMI 
and clinical correlation with left ventricular 
dysfunction in Indian population. J. Cardiovasc Dis. 
Diagn., 1(116): 2.  

Ahmed ST, Rehman H, Akeroyd JM, Alam M, Shah T, 
Kalra A and Virani SS (2018). Premature coronary 
heart disease in South Asians: Burden and 
determinants. Curr. Atheroscler. Rep., 20(1): 6.  

Akshatha Savith (2015). Clinical profile of acute 
myocardial infarction in elderly patients: A cross-
sectional study. Int. J. Sci. Study, 3(6): A.  

Al-Khatib SM, Stevenson WG, Ackerman MJ, Bryant 
WJ, Callans DJ, Curtis AB and Gillis AM (2018). 2017 
AHA/ACC/HRS guideline for management of patients 
with ventricular arrhythmias and the prevention of 
sudden cardiac death: A report of 
the American College of Cardiology / American Heart 
Association Task Force on Clinical Practice Guidelines 
and the Heart Rhythm Society. J. Am. Coll. 
Cardiol., 72(14): e91-e220.  

Alvin MD, Jaffe AS, Ziegelstein RC and Trost JC (2017). 
Eliminating creatine kinase-myocardial band testing in 
suspected acute coronary syndrome: A value-based 
quality improvement. JAMA Intern Med., 177(10): 
1508-1512.  

Antman EM, Anbe DT, Armstrong PW, Bates ER, Green 
LA, Hand M and Mullany CJ (2004). ACC/AHA 
guidelines for the management of patients with ST-
elevation myocardial infarction. J. Am. Coll. 
Cardiol, 3(44): E1-E211.  

Aziz KU, Faruqui A, Patel N and Jaffery H (2012). 
Prevalence and awareness of cardiovascular disease 
including life styles in a lower middle class urban 
community in an Asian country. Pak Heart J., 41(3-
4): 11-20.  

Baker K and Harrison C (2010). Timely Troponins Avoid 
Admissions: Clinical Assessment of Undifferentiated 
Chest Pain. Scott. Med. J. 55(3): 31-31.  

Brouwers FP, de Boer RA, van der Harst P, Voors AA, 
Gansevoort RT, Bakker SJ, Hillege HL, van 
Veldhuisen DJ and Van Gilst WH (2013). Incidence 
and epidemiology of new onset heart failure with 
preserved vs. reduced ejection fraction in a 
community-based cohort: 11-year follow-up of 
PREVEND. Eur. Heart J., 34(19): 1424-31.  



Assessment of the co-relation between 1st set of Troponin I, age, duration of chest pain and LVEF in patients presenting  

Pak. J. Pharm. Sci., Vol.33, No.6(Suppl), November 2020, pp.2793-2799 2798 

Chen R, Yang Y, Miao F, Cai Y, Lin D, Zheng J and Li Y 
(2017). 3-year risk prediction of Coronary Heart 
Disease in hypertension patients: A preliminary study. 
In: 2017 39th Annual International Conference of the 
IEEE Engineering in Medicine and Biology Society 
(EMBC). IEEE, pp.1182-1185.  

 Chenevier-Gobeaux C, Meune C, Blanc MC, Cynober L, 
Jaffray P and Lefevre G (2011). Analytical evaluation 
of a high-sensitivity troponin T assay and its clinical 
assessment in acute coronary syndrome. Ann. Clin. 
Biochem., 48(5): 452-458.  

Cho L, Davis M, Elgendy I, Epps K, Lindley KJ, Mehta 
PK and Volgman AS (2020). Summary of updated 
recommendations for primary prevention of 
cardiovascular disease in women: JACC State-of-the-
Art Review. J. Am. Coll. Cardiol, 75(20): 2602-2618.  

Chow SL, Maisel AS, Anand I, Bozkurt B, De Boer RA, 
Felker G M and Liu PP (2017). Role of biomarkers for 
the prevention, assessment and management of heart 
failure: A scientific statement from the American Heart 
Association. Circulation, 135(22): e1054-e1091.  

Crespo-Leiro MG, Metra M, Lund LH, Milicic D, 
Costanzo MR, Filippatos G and Frigerio M (2018). 
Advanced heart failure: A position statement of the 
Heart Failure Association of the European Society of 
Cardiology. Eur. J. Heart Fail., 20(11): 1505-1535.  

Fatema K, Zwar NA, Milton AH, Ali L and Rahman B 
(2016). Prevalence of risk factors for cardiovascular 
diseases in Bangladesh: A systematic review and meta-
analysis. PloS One, 11(8): e0160180.  

Gakidou E, Afshin A, Abajobir AA, Abate K H, Abbafati 
C, Abbas KM and Abu-Raddad LJ (2017). Global, 
regional, and national comparative risk assessment of 
84 behavioural, environmental and occupational, and 
metabolic risks or clusters of risks, 1990-2016: A 
systematic analysis for the Global Burden of Disease 
Study 2016. The Lancet, 390(10100): 1345-1422.  

Geldsetzer P, Manne-Goehler J, Theilmann M, Davies JI, 
Awasthi A, Vollmer S and Atun R (2018). Diabetes 
and hypertension in India: A nationally representative 
study of 1.3 million adults. JAMA Intern Med, 178(3): 
363-372.  

Go AS, Mozaffarian D, Roger VL, Benjamin 
EJ, Berry JD, Blaha MJ and Fullerton HJ (2014). 
Executive summary: heart disease and stroke statistics-
2014 update: a report from the American Heart 
Association. Circulation, 129(3): 399-410.  

Goins AE, Rayson R, Caughey MC, Sola M, Venkatesh 
K, Dai X and Stouffer GA (2018). Correlation of 
infarct size with invasive hemodynamics in patients 
with ST-elevation myocardial infarction. Catheter. 
Cardiovasc. Interv., 92(5): E333-E340.  

Gula LJ, Klein GJ, Hellkamp AS, Massel D, Krahn AD, 
Skanes AC and Mark DB (2008). Ejection fraction 
assessment and survival: An analysis of the Sudden 
Cardiac Death in Heart Failure Trial (SCD-HeFT). Am. 
Heart J., 156(6): 1196-1200.  

Gurwitz JH, Magid DJ, Smith DH, Goldberg RJ, 
McManus DD, Allen LA and Go AS (2013). 
Contemporary prevalence and correlates of incident 
heart failure with preserved ejection fraction. Am. 
J. Med, 126(5): 393-400.  

Hossain MJ, Asaduzzaman K, Hossain S, Alam MB and 
Hossain N (2019). Study of cardiac Troponin I level in 
acute coronary syndrome and its correlation with left 
ventricular systolic function. Cardiovasc. J., 12(1): 24-
29.  

Huded CP, Johnson M, Kravitz K, Menon V, Abdallah M, 
Gullett TC and Kralovic DM (2018). 4-step protocol 
for disparities in STEMI care and outcomes in 
women. J. Am. Coll. Cardiol., 71(19): 2122-2132.  

James PA, Oparil S, Carter BL, Cushman WC, Dennison-
Himmelfarb C, Handler J and Smith SC (2014). 2014 
evidence-based guideline for the management of high 
blood pressure in adults: Report from the panel 
members appointed to the Eighth Joint National 
Committee (JNC 8). Jama., 311(5): 507-520.  

Khan MH, Islam MN, Aditya GP, Islam MZ, Bhuiyan 
AS, Saha B and Rahman R (2017). Correlation of 
Troponin-I level with left ventricular ejection fraction 
and in-hospital outcomes after first attack of Non-ST 
segment elevation myocardial infarction.  MMJ, 26(4): 
721-731.  

Kingma JG (2018). Myocardial Infarction: An overview 
of STEMI and NSTEMI physiopathology and 
treatment. WJCD, 8(11): 498.  

Kinoshita M, Yokote K, Arai H, Iida M, Ishigaki Y, 
Ishibashi S and Kihara S (2018). Japan Atherosclerosis 
Society (JAS) guidelines for prevention of 
atherosclerotic cardiovascular diseases 2017. J. 
Atheroscler. Thromb., GL2017.  

Kloner RA, Hale SL, Dai W and Shi J (2017). 
Cardioprotection: where to from here Cardiovasc. 
Drugs Ther., 31(1): 53-61.  

Kwok CS, Bachmann MO, Mamas MA, Stirling S, 
Shepstone L, Myint PK and Zaman MJ (2017). Effect 
of age on the prognostic value of left ventricular 
function in patients with acute coronary syndrome: A 
prospective registry study. Eur. Heart J. Acute 
Cardiovasc. Care, 6(2): 191-198.  

MacKenzie G, Greig M, Hay I and Pemberton J (2017). 
Competing risk analysis of factors related to long-term 
incidence of CHD. J. Epidemiol. Community 
Health, 71(1): 33-36.  

Melendo-Viu M, Abu-Assi E, Manzano-Fernández S, 
Flores-Blanco PJ, Cambronero-Sánchez F, Perez DD 
and Paz RC (2020). Incidence, prognosis and 
predictors of heart failure after acute myocardial 
infarction. REC: Cardio Clinics, 55(1): 8-14.  

Melgarejo-Moreno A, Galcera-Tomas J, Garcia-Alberola 
A, Rodriguez-Garcia P and Gonzalez-Sanchez A 
(1999). Clinical and prognostic characteristics 
associated with age and gender in acute myocardial 



Kaleem Ullah Sheikh et al 

Pak. J. Pharm. Sci., Vol.33, No.6(Suppl), November 2020, pp.2793-2799 2799 

infarction: A multihospital perspective in the Murcia 
region of Spain. Eur. J. Epidemiol., 15(7): 621-629.  

Menotti A and Puddu PE (2019). Epidemiology of heart 
disease of uncertain etiology: A population study and 
review of the problem. Medicina, 55(10): 687.  

Minamino-Muta E, Kato T, Morimoto T, Taniguchi T, 
Izumi C, Nakatsuma K and Kitai T (2019). Decline in 
left ventricular ejection fraction during follow-up in 
patients with severe aortic stenosis. JACC Cardiovasc. 
Interv. 12(24): 2499-2511.  

Mozaffarian D, Benjamin EJ, Go AS, Arnett DK, Blaha 
MJ, Cushman M and Howard VJ (2016). 
Subcommittee AHASCaSS. Heart disease and stroke 
statistics-2016 update: A report from the American 
Heart Association. Circulation, 133(4): e38-e360.  

Rains MG, Laney CA, Bailey AL and Campbell CL 
(2014). Biomarkers of acute myocardial infarction in 
the elderly: Troponin and beyond. Clin. Interv. Aging, 
9: 1081.  

Rana JS, Liu JY, Moffet HH, Jaffe M and Karter AJ 
(2016). Diabetes and prior coronary heart disease are 
not necessarily risk equivalent for future coronary heart 
disease events. J. Gen., 31(4): 387-393.  

Raz I, Wilson PW, Strojek K, Kowalska I, Bozikov V, 
Gitt AK and Jacober SJ (2009). Effects of prandial 
versus fasting glycemia on cardiovascular outcomes in 
type 2 diabetes: The HEART2D trial. Diabetes 
Care, 32(3): 381-386.  

Sedighi SM, Prud'Homme P, Ghachem A, Lepage S, 
Nguyen M, Fulop T and Khalil A (2019). Increased 
level of high-sensitivity cardiac Troponin T in a 
geriatric population is determined by comorbidities 

compared to age.  Int. J. Cardiol. Heart Vasc., 22: 187-
191.  

Shrivastava U, Misra A, Mohan V, Unnikrishnan R and 
Bachani D (2017). Obesity, diabetes and 
cardiovascular diseases in India: Public health 
challenges. Curr. Diabetes Rev, 13(1): 65-80.  

Stone NJ and Grundy SM (2019). The 2018 
AHA/ACC/Multi-Society Cholesterol guidelines: 
Looking at past, present and future. Prog. Cardiovasc. 
Dis., 62(5): 375-383.  

Syed SA, Raza M and Hashmi JA. Establishment of 
comprehensive research and rehabilitation program for 
persons of various forms of heart disease, Project: 
VRA Pak. Karachi: NICVD. 1973:8-66.  

Volgman AS, Palaniappan LS, Aggarwal NT, Gupta M, 
Khandelwal A, Krishnan AV and Shah SH (2018). 
Atherosclerotic cardiovascular disease in South Asians 
in the United States: Epidemiology, risk factors and 
treatments: A scientific statement from the American 
Heart Association. Circulation, 138(1): e1-e34.  

Wanamaker BL, Seth MM, Sukul D, Dixon SR, Bhatt 
DL, Madder RD and Gurm HS (2019). Relationship 
between Troponin on presentation and in-hospital 
mortality in patients with ST-segment-elevation 
myocardial infarction undergoing primary 
percutaneous coronary intervention. J. Am. Heart 
Assoc, 8(19): e013551.  

Wong CX, Brown A, Lau DH, Chugh SS, Albert CM, 
Kalman JM and Sanders P (2019). Epidemiology of 
sudden cardiac death: Global and regional 
perspectives. Heart, Lung and Circulation, 28(1): 6-
14.  

 
 


