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ABSTRACT 

Objective: The present study was conducted on specific population of Mirpur Azad Kashmir to observe the 

behavior of the MI evaluating various cardiac biomarkers for the detection of ACS in relation to age, gender and risk 

factors. 

Study Design: Case control study 

Place and Duration of Study: This study was conducted at the Indoor Patient Department Kashmir Institute of 

Cardiology Mirpur, Azad Jammu and Kashmir from June 2013 to July 2014. 

Materials and Methods: Total 240 patients were recruited in the study. 120 admitted patients of Acute Myocardial 

Infarction (AMI) in Kashmir Institute of Cardiology were registered as cases. 120 age and sex matched controls 

were included in the study. Informed written consent was obtained by the participants of study. Detailed 

medical/surgical history was obtained and recorded. 

Results: The cardiac enzymes used as biomarkers of myocardial infarction (MI) have been assayed in MI affected 

and compatible non MI control subjects. The pertinent cardiac enzymes in related to MI included CK-NAC and 

LDH. The responses of the cardiac enzymes have been analyzed in relation to age. 

Conclusion: It is concluded in this study that, in all the subjects of study, main cardiac enzymes CKNAC and LDH 

concentrations were increased in MI patients as compared non-MI subjects. This study also concludes this 

significant rise of CKNAC in younger group and that of LDH in oldest age group. 
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INTRODUCTION 

Coronary artery disease (CAD) is one of the major 
causes of mortality worldwide. In developing countries, 
CAD affected population is increasing more rapidly as 
compared to developed countries. CAD is anticipated 
to be the leading cause of death in developing countries 
in near future (Jafaryet al., 2005 & Ali et al., 2009)1. 
Ischemic heart disease (IHD) is the most common 
cause of  mortality in developed world, followed by 
developing countries in which incidence is increasing 
rapidly (Munir, 2007)2.  
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Until recently, diagnosis of AMI was based on the 

revised World Health Organization (WHO) criteria that 

require 2 of the following 3 features for diagnosis i.e. 

signs and symptoms of ischemia, ECG changes 

consistent with severity/degree of ischemia and 

elevated enzyme levels usually Creatine Kinase 

Myocardial Band (CK-MB) (Meier et al., 2002)3.  

Clinicians face a common and difficult challenge in 

identifying patients with acute chest pain who are at 

high risk for developing cardiovascular complications 

(Johnson et al., 1999)4. Around 2-10% cases of AMI 

remains undiagnosed and are missed. Conversely, a 

large number of patients admitted with the complaint of 

chest pain do not turn out to have Acute Coronary 

Syndrome (ACS). In addition to ACS, other life 

threatening diseases include pulmonary embolism, 

aortic dissection and tension Pneumothorax requiring 

rapid diagnosis and different treatment than ACS 

(Swap, 2005)5.  

The modified WHO criterion to differentiate patients of 

AMI presenting with chest pain from those presenting 

with other non-cardiac causes in the following way of 

chest pain/ discomfort for duration of at least 20 

minutes; ECG changes consistent with AMI, defined as 

ST-segment deviation (ST segment depression or 

elevation ≥ 0.1mV on at least two adjacent leads) or 

new symmetric T wave inversion ≥ 0.1mV or both and 

changes in serial plasma or serum, protein markers 
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(LDH or CTnI) associated with AMI (Apple et al., 

1999). 6 Immediately after an acute coronary occlusion, 

blood flow ceases in the coronary vessels beyond the 

occlusion except for small amounts of collateral flow 

from surrounding vessels. The area of muscle that has 

either zero flow or so little flow that it cannot sustain 

cardiac muscle function is said to be infracted,  and the 

condition is known as MI (White, 2009).7 

Cardiac enzymes are found in heart tissue, serving as 

catalysts for the heart’s biochemical reactions. Key 

cardiac enzymes are troponin and creatine kinase. 

Troponin-T is a part of the troponin complex and binds 

to tropomyosin, interlocking them to form a troponin-

tropomyosin complex. Cardiac troponin regulates the 

cardiac muscle contraction in response to changes in 

calcium concentration (Layland, 2005).8  

Creatine kinase (CK), aspartate transferase (AST) and 

lactate dehydrogenase (LDH) are also biochemical 

markers for the diagnosis of acute myocardial 

infarction (Fonteset al., 1999).9 

In Pakistan, IHD is the 2nd leading cause of death at all 

ages contributing to 11% of all deaths (Andrieuet al., 

2000).10 The incidence of AMI has been found to 

prevail in differing age although with greater magnitude 

in aging (Pfefferet al., 2000 &Morillaset al., 2007).11 

Similarly there is evident difference in the incidence of 

AMI in the different genders (Merzet al., 2006).12 

MATERIALS AND METHODS 

This Case control study was conducted at indoor 

patient department Kashmir Institute of Cardiology 

Mirpur, Azad Jammu and Kashmir in 12 months.  

Sampling Technique: Non-probability purposive 

sampling technique was used.  

population selection and sample size: Total 240 

patients were recruited in the study. 120 admitted 

patients of Acute Myocardial Infarction (AMI) in 

Kashmir Institute of Cardiology were registered as 

cases. The span of study was from June 2013 to July 

2014. 120 age and sex matched controls were included 

in the study. Informed written consent was obtained by 

the participants of study. Detailed medical/surgical 

history was obtained and recorded.  

SAMPLE SELECTION  

Inclusion criteria 

• Patients with chest pain suggestive of myocardial 

ischemia within 12 hours after the onset of 

symptoms on the basis of ECG changes.  

• Persons presenting with non-infracted states of 

ischemia,   routine, general health check-up were 

taken as controls.  

Exclusion criteria 

• Severe skeletal muscle damage or trauma as CK is 

deranged in skeletal muscle damage.  

• Cardiac  resuscitation  

• Patients undergone cardiac surgery  

• Patients suffering from re-infarction  

Data Collection Procedure: Serum samples were 

drawn from one of peripheral vein of arm, and serum 

was analyzed. Age and sex matched individuals 

presenting for a routine, general health check-up and 

diseases like hypertension, diabetes mellitus with ECG 

not suggestive of myocardial infarction were taken as 

the control group. Blood specimen  were  collected  

from  each participant  after  admission  suffering  from 

acute symptoms. Serum levels of CK-NAC, CKMB and 

LDH was analyzed using chemistry analyzer Micro lab. 

Principle:  Assay method was based on the reverse 

reaction (ATP formation). Hexokinase and glucose-

6phosphate dehydrogenase were used as coupling 

enzymes. CK catalyzes the conversion of creatine 

phosphate and ADP to creatine and ATP. The ATP and 

glucose are converted to ADP and Glucose-6-phosphate 

by Hexokinase (HK). Glucose-6-phosphate 

dehydrogenase (G-6-PDH) oxidizes at the glucose-

6phosphate and reduces the nicotinamide adenine 

dinucleotide (NAD). The rate of NADH formation 

measured at 340 nm is directly proportional to the 

serum CK activity.  

CK 

Creatine phosphate + ADP →   Creatine + ATP     HK  

Glucose + ATP →   Glucose-6-P + ADP  

Glucose-6-P + NADP   →   Glucose-6-P + NADPH+ H  

 

Procedure: 1.0 ml. of substrate reagent was put into 

each cuvette and incubated at 37 C for 3 minutes with 

absorbance of 340nm. 0.05 ml (50 μL) of specimen was 

added into appropriate cuvette. Mixed gently and 

placed into the temperature controlled cell compartment 

of the instrument. Immediately timer was started. After 

2 minutes, initial absorbance was recorded (A1). Two 

readings were recorded at 1 minute intervals after A1. 

Decrease in absorbance per minute  

ΔA/min. was recorded from the linear path of the assay 

with greater slope. ΔA/min. was multiplied by the 

Factor 3376 to calculate U/L of CK.  

B) Lactate Dehydrogenase  

Principle:  It utilizes the principle of spectro-

photometer carried out at 340 nm. In the reaction, the 

LD catalyzed the reversible oxidation of L-Lactate to 

Pyruvate with the concurrent reduction of ß-

Nicotinamide Adenine Dinucleotide (NAD) to ß-

Nicotinamide Adenine Dinucleotide (reduced form) 

(NADH). The system monitored the rate of change in 

absorbance at 340 nm over a fixed-time interval. The 

rate of change in absorbance was directly proportional 

to the activity of LD in the sample.  

Pyruvate + NADH + H →   L- lactate +NAD 

Procedure:  0.05ml of Sample of serum was obtained 

and was mixed with 3 ml of reagent (phosphate buffer 

Timer was started simultaneously and reading was 

obtained after 1, 2 and 3 minutes.  

Decrease in absorbance per minute ΔA/min. was 

recorded from the linear path of the assay with greater 
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slope. ΔA/min. was multiplied by the Factor 9683 to 

calculate U/L of LDH.  

Data Analysis: Data entry and analysis was done by 

using SPSS 20. Quantitative variables were presented 

by using mean± SD. Study variables were analyzed by 

using frequency table and percentages. Participants 

were divided into 3 age groups: 21-39, 40-59 and 60 

years and above for statistical analysis. Association 

between study variables in between the groups and 

within the groups was assessed by applying ANOVA to 

see the level of CK-NAC and LDH. P<0.005 was taken 

as significant.  

RESULTS 

The cardiac enzymes used as biomarkers of myocardial 

infarction (MI) have been assayed in MI affected and 

compatible non MI control subjects. The pertinent 

cardiac enzymes in related to MI included CK-NAC 

and LDH. The responses of the cardiac enzymes have 

been analyzed in relation to age.  

Cardiac enzymes in relation to myocardial 

infarction status & non-infarction: Collectively, in all 

the subjects of study, mean cardiac enzyme 

concentrations were increased in MI patients as 

compared to non MI subjects. CK-NAC was 54% 

higher(p= 0.000) in MI patients, with observed mean 

364.48±39.11 as compared to observed mean 

167.10±3.11 in non-MI subjects. LDH was 28% higher 

(p= 0.000) in MI patients, with observed mean 

482.96±27 as compared to observed mean 346.70±6.2 

in non-MI subjects as shown in Table 1. 

Table No.1: Cardiac Enzymes in Cardiovascular 

Diseases In Relation To MI & non-MI 

 CK-NAC P LDH 

MI 364.48±39.1 0.00 482.96±26.7 

Non-MI 167.10±3.11 346.70±6.2 

% 

difference 
54 28 

* Significant p value< 0.05 

AGE-WISE ANALYSIS IN BOTH GENDERS  
CK-NAC and LDH were assessed in age groups of 21-

39, 40 -59, and 60 years and more, in patients of 

myocardial infarction and unaffected subjects.  

MYOCARDIAL INFARCTED SUBJECTS   

CREATININE KINASE-NAC:   

The mean CK-NAC value was 596±120U/L in the age 

group 21-39 years in MI subjects. The concentrations of 

the enzyme were 425±69 and 245±30U/L in MI 

affected 40-59 years and 60 years and above subjects 

respectively. In the comparisons in the enzyme 

concentrations p between different age groups, values 

were significantly 59% lower (P= .044) in 60 years and 

above as compared to 210.000-39 years of age group. In 

the comparisons between  40-59 and 60 year and above 

groups, the enzyme concentration was 43% lower in the 

older group (P=.067).  The difference between these 

groups had been non-significant at 5% confidence 

interval; however, it was statistically significant at 10% 

confidence interval.  

The concentrations of CK-NAC in MI affected subjects 

were the highest in the younger age groups that was 

found lower gradually in middle age group and the 

older age group of the study.  

LACTATE DEHYDROGENASE: 

CARDIAC ENZYMES ANALYSES  
A) CREATINE KINASE –NAC Pyruvate and 

reconstituted NADH). 

Both were mixed and initial absorbance at 340nm was 

obtained after 0.5 min.   

In the comparison between the groups, the enzyme 

concentrations between 40-59 years and 60 years and 

above age were significantly (P=.004) different and 

was about 13% greater in the older than the younger 

group. The comparisons among the other groups were 

however non-significant.  
The concentrations of CK-NAC in non-MI affected 

subjects were the highest in the 60 years and above age 

group and were found gradually lower in the younger 

as compared to older groups.   
LACTATE DEHYDROGENASE:  
The average concentrations of LDH in non-MI affected 

subjects were 312±3, 323±9 and 365±7 U/L in 21-39, 

40-59 and 60 years and above age groups respectively. 

In 21-39 years of age group the enzyme concentration 

was lower than both the 40-59 years (3.4%) as well as 

the older age (14%) group. However, the difference 

between the middle and the older age groups was 

significant statistically (P=.003).  
The enzyme LDH remained in lowest concentration in 

21-39 years of age as compared to other groups in non-

MI subjects. 

NON- MYOCARDIAL INFARCTED SUBJECTS  
CREATININE KINASE- NAC:   

Table No.2: Cardiac Enzymes (U/L) in different age 

groups following M.I. 

Enzymes  Age 

Group  
Concen- 

tration  
U/L  

F  Signifi-

cance 

CK- 
NAC 

21-39  596.30±120  4.211  0.017  

40-59  425.10±68  

60&above  245.38±30  

LDH 21-39  410.60±54  0.334  0.717  

40-59  487.15±39  

60&above  492.40±41  
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Table No.3: Cardiac Enzymes (U/L) in different age 

groups in non- M.I. 

LDH 21-39  312±3  6.2 
47  

0.003  

40-59  323.76±9  

60& 

above 
365.55±7  

The CK-NAC value was 146±16U/L in the group of 

21-39 years of age in non -myocardial infracted (MI) 

subjects. The concentrations of the enzyme were 156±3 

and 176±4 U/L in non-MI affected 40-59 years and 60 

years and above subjects respectively. 

DISCUSSION 

Coronary artery disease is the leading cause of 

morbidity and mortality. Approximately about 25% of 

patients presenting with chest pain are diagnosed as 

suffering from MI (Kumar et al., 2008).13 In terms of 

increase in life expectancy, age has been related to 

increased prevalence rates of coronary artery disease 

(Yazdanyar, 2009).14 Onset of coronary artery disease 

may proceed due to aging with the additional factors, of 

nutrition, activity, genetics etc. It develops without 

significant indicators for it and if there appear certain 

are mixed for multiple disorders. Generally it appears 

with the episode of MI that has been characterized with 

the specific responses of cardiac enzymes. Although 

cardiac enzymes have been assessed for diagnostic 

purposes otherwise the cardiac enzymes may have 

specific patterns varying in the different states of 

subject inflicted with MI. Thus the present had been 

conducted in the population of Mirpur, AJK in order to 

analyze the age related changes in cardiac enzymes in 

subjects with and without MI presenting to Kashmir 

Institute of Cardiology with the history of chest pain 

from June 2013 to May 2014.In present study, the mean 

age of male cases was 51.4 years while it was 56.6 

years for females. The female cases were 5.1 year older 

than males. This observation is in accordance with 

(Joshi et al., 2007)15 who reported female cases are 5.6 

years older than male cases.  
In the present study, CK-MB levels were 45% higher i 

youngest age group of males with MI as compared to 

oldest age group. In females with MI, it was observed 

that CK-MB was highest in middle age group a 

compared to younger and older age groups. 

This finding is not in accordance with (Teryet al., 

2002)16 who reported 86% rise in CK-MB level in older 

age group.  
This might indicate the severity of involvement of 

myocardium in MI of the younger age subjects. This 

observation is of significance and further such studies 

on this age group may reveal importance results.  

It was observed in current study that cardiac enzyme 

CK-NAC was 64% higher in youngest age males than 

the oldest males. In females with MI, CK-NAC was 

68% higher in 40-59 years age group as compared to 

youngest age group. (Haseebet al; 2013)17 showed that 

there were no differences in both genders with MI in 

different age groups. LDH levels were lowest in 

youngest age group with MI in both genders as 

compared to other age groups and were insignificant 

(p<0.05). In current study in non-MI affected males and 

females, CK-NAC, CK-MB and LDH showed 

statistically significant differences for different age 

groups. 

CONCLUSION 

It is concluded in this study that, in all the subjects of 

study, main cardiac enzymes CKNAC and LDH 

concentrations were increased in MI patients as 

compared non-MI subjects. This study also concludes 

this significant rise of CKNAC in younger group and 

that of LDH in oldest age group. 
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