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Abstract

There is a lot of scope in research as far as the biomarkers of cardiac profile are concerned. In the
upcoming research areas the physiology and pathology in this area holds an enormous importance.
Various markers of the cardiac profile will sort out various problems of the physicians when it comes to
a prompt diagnosis. The proper management and quick diagnosis of CVD needs the help of proper and
developed biomarkers. This holds the importance of the study in an area where it becomes evident that a
biomarker cardiac origin that is Total CPK, CPK-MB, SGOT, cTn-T, c¢Tn-l becomes very important in
field of diagnosing MI.
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Introduction

Today is a world where the investigations are not limited. There are probably a large number of
multiplex investigations by which the diagnosis becomes easy and comfortable. We are able to find the
reports within few hours and this has made management easy for the doctors.We have found many
personal marker techniques which have led to the fast track reporting and above all the strategies are cost
effective also.

With upcoming new strategies of multi bio maker assays we must look forward to minimizing the
mortality related to different cardiac disorders. We need to work on priority basis for the development of
a technique in a way that we don’t overlook the other strategies which focus on not so good and average
reporting. The nutshell is that whatever good comes up in the field of accurate diagnosis willproperly
entertained in the field of upcoming research. We must therefore try to bring forward though the assay
research that might do good and serve the mankind as far as clinical aspects are there. Serving in the area
of accurate diagnosis for the physicians, the outcomes can be actually better and also solve many
complications as far as managing the patients is concerned in connection to ischemia and cardiac
disorders. There are however various key markers which will let us give proper management to the
patients, and in this aspect, the doctors should be thoroughly sound with what are the assays and what are
the implications for their smooth practices. If we want to improve the management and learn about how
the patients are responding to a specific therapy we need to consider many techniques and interventional
methods which will effectively evaluate the derangements and disorders. We can improve our
conventional system by replacing older methods by newer techniques. For this to happen we need to
implement proper bioassays and biomarkers along with accuracy and precision. This kind of facilitated
system will definitely improve the quality control measures and helpto strengthen the whole system.If we
take into consideration the usage of hundred percent accurate markers which can also provide us with
assay methods we can always provide enormous information to getparameters biological parameters of
different disorders along with getting an idea of response of the treatments. There is also a need to keep
few points in mind related to significant and key advantages related to endpoint assay which will
definitely expiate various important techniques and treatment strategies that needs to focus on connecting
key markers of cardiac profile with endpoints clinically. This also notifies the fact of bringing up new
scientifically developed assay strategies. We are already aware of the fact that in the world, there are
many reasons behind morbidity and mortality. One such reason behind a vast range of mortality is
coronary syndrome or ACS. There is no doubt that the sufferers can easily be distinguished for the
specific derangement according to the clinical signs and symptoms but the fact is also that this
stratification becomes even more simpler and convenient if we consider the risk causing factors along
with ECG interpretations. The reporting becomes even best when we consider the results in connection
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with the cardiac profile key markers. This helps the physician both ways that is in the accurate diagnosis
as well as prognosis ! The exact confirmation about the disease and damage caused in the syndrome is
very important and holds on priority. All these needs use of trusted as well as convenient assay of
markers for detecting the extent of damage and necrotic episodes.The listed biomarker assays is of
troponin which is undoubtedly a gold standard test in order to test the necrosis of the myocardium. It is
very common assay and is done along with creatinine kinase-MB.

Myoglobin is yet another assay for quick and effective management and diagnosis ! Necrosis of the
tissue or inflammation of the tissue of cardiac origin holds importance in this aspect. Diagnosis and
proper prognosis requires accuracy in investigation of all the cardiac parameters.The assay of troponin is
a reliable assay in the cardiac profile .

Aims and Objectives

Foremost an easy clinical management of the diseased along with multi complicated risk factors in a
sufferer should be the priority of any physician. We should be segregating the patients accordingly and
try to identify them clinically with a positive and easy approach for attaining and ruling out these fatal
risk causing factors. If we need to calculate the worldwide occurrence of ACS and try to obtain an
estimate of the disorder the clinical testing along with a proper finding of complication is extremely
significant. However, sometimes and rarely it may happen that an adequate prediction of the disorder
might get erroneous. Sometimes, we cannot accurately provide the list of releasing episodes and more
risk of the damage done in coronary artery diseases.

We aim to study that the increased range of biomarker enzymes of cardiac profile could also be
connected with damage done and caused during the progression of the MI.

Methodology

Area of study

This study has been performed in the diagnostic laboratory of Pacific Medical College and Hospital
(PMCH) Udaipur, Rajasthan.

Design of the study
Cross sectional study.
Period of study
Three years

Sample population
Patients admitted with MI in PMCH, Udaipur. The inclusion criterion was taken into consideration and
sample size was achieved

Size of samples

Fifty samples were divided in two groups

Group 1: 25 cases of CHD.

Group 2:Served as controls (25) in form of control group.

Inclusion criteria
A sum of 25 patients with myocardial infarction and 25 age, sex matched control group was taken into
the study of Udaipur, Rajasthan.

Exclusion criteria

Patients suffering from given disorders/histories:
Diabetic Mellitus

Alcoholism

Acute or chronic renal disease

Liver disorders

Smokers

Acute complications like severe infections or trauma

Statistical analysis

Data was taken and was entered in Microsoft excel 2007 Worksheet. A master chart was prepared. These
data was distinguished according to the aim.
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Results
Age
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Distribution as per the age of the patients suffering from MI:

Tablel:Age wise category of Ml patients and control
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S. No| Age(Years) | N.=number ofsubjects | %
1. 21-40 04 06%
2. 41-61 25 52%
3. 62-81 21 40%
4. | 82 and more 1 2%

Table2:Gender wise category of MI and control group of patients

S.No.|Gender | Number ofPatients | Percentage(%6)
1. | Males 35 71%
2. |Females 15 29%

Table 3: Enzymes levels in serum for acute myocardial infarction patients and control category

Subjects

AST

CK-MB

CPK-Total

Troponin-I

Controls (25)

24.21+6.10 U/L

15.79+4.12nG/ML

26.21+4.76 U/L

0.06+0.01nG/ML]

IAMI Patients (25),

56.03+15.99U/L182.0+33.54nG/ML[320.995+25.21U/L

1.41+0.61nG/ML

Mean + SD.P<0.001 during comparison with normal controls, unit in international units per liter.
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Graph 01: Graphical representation of serum enzymes of cardiac profile in control group and patients
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Graph 02: Graphical representation of number of patients and % of patients for serum enzymes
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Table 4: N = number of subjects of acute myocardial infarction having raised enzyme levels

AST CK-MB  [CPK Totall TROP-T
Normal range |0.0-37 U/L{0.00-6.60 ng/ML{38-308 U/L{0.0-0.014 ng/ML]
No. of patients 22 24 21 22
Patients percentagel 86% 95% 83% 91%

95% patients of AMI had high value of CK-MB, 86% patients had elevated value of AST than normal
range, 91% patients had higher value of Troponin-I than normal range CPK total also have higher value
in 83% of AMI patients.
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Graph 03: Graph showing raised levels of enzymes in AMI patients and % of occurrence in 25 acute myocardial
patients

Discussion

For an accurate and quick diagnosis of myocardial infarction (acute) the main and very important base is
the sign and symptom. ECG alterations are important for the diagnosis. Another important base for the
diagnosis of AMI is the alteration in the range or level of serum enzymes. We have known the fact that
the reliability of signs and symptoms is not that accurate for a proper treatment or therapy, however
electrocardiogram can be authentically be relied on and is very common in practice also. We have also
seen cases where there may be an inclusive type of pattern given for ECG. Whenever we come across
such cases or situations where there is inaccuracy in the pattern or there is doubt in the clinician mind
then comes the significance of measuring the serum level of cardiac profile markers of myocardium
necrosis and then only we can give an accurate diagnosis. Thus we need to focus on the investigation
process including the assay of serum enzymes for proper diagnosis and treatment provided to the patients
and also to exclude the inaccurate parameters as practiced in some professional laboratories where they
overlook the assay portionst®.

About two third cases of AMI might not be diagnosed only on the base of clinical signs and symptoms.
Irony is many of the clinicians depend entirely on electrocardiogram alterations for therapies which are
sometimes fatal. There are many factors to be taken into consideration while giving proper therapies and
the causes play an important role in such cases®!.

In the present scenario we can fully rely on the cardiac biomarker profile of the serum enzymes and they
are most reliable factors in diagnosing and ruling out cardiac heart disorders and acute myocardial
infarction cases if the serum enzyme ranges mainly aspartatetransferase, lactate dehydrogenase,
Troponin-I type, creatine kinase MB type and creatine phosphokinase comes to be in normal range in
simultaneous runs. Increased range of cardiac enzymes biomarkers may be present but rare’®. Elevated
serum enzyme activities in collaboration with AMI mostly are due to coming out of the enzymes from
the myocardium. There are various reasons and causes which effect the decrease of bio-enzymes in the
m;;g}cardium and falling in the serum as also influenced by a disrupted myocardial supply and demand of
0,

The factors that contribute to the level of serum enzymes depends on the rate of decrease in the
myocardium, the rate of appearing of those in serum and release of enzymes from the heart along with
release of enzymes through areas which are not from myocardium. However, there was pseudo positive
reporting in early times because of non-availability of iso-forms of the enzymes but since their discovery
there were accurate reporting. Creatine kinase enzyme gets released in skeleton muscles, so the
connection between quantity of appearance and depletion is to be focused to rule out some falsely
positive increased range of enzymes given earlier due to non-availability of proper and advanced
isoforms study of the serum enzymes "1,

There are many research studies that tell us about the correlation between highest peak enzyme
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concentrations and activity after M1 and have been controversial about the impact of metabolism which
can result in flux elevation that can either be completely reversed sometimes or might partly reversed.
Thus, increased range of CK-MB can sometimes tell us about the opposite impact on myocardium
%gising from another reason or cause and not damage done to the tissue or any kind of ischemic episode

Summary

We summarize our results that cardiac marker profile of Total creatine phosphokinase, CPK-MB, serum
glutamate oxaloacetate, cTn-T and cTn-l is significant for the evaluating MI. Males come as high risk
groups in comparison to other gender group. It is found that ¢Tn-T is very good and trusted
markers™*®. Troponin-T becomes the reliable cardiac biomarker enzyme for detecting M.

References

1. Naghavi M, Libby P, Falk E, Casscells SW, Litovsky S, et al.From vulnerable plaque to vulnerable
patient: a call for new definitions and risk assessment strategies: Part I. Circulation. 2003;108:1664-
1672,

2. Berenson GS, Srinivasan SR, Bao W, Newman WP 3rd, Tracy RE, et
al.Associationbetweenmultiple cardiovascular risk factors and atherosclerosis in children and young
adults. The Bogalusa Heart Study. N Engl. J Med. 1998;338:1650-1656.

3. Raitakari OT, Juonala M, K&hdnen M, Taittonen L, Laitinen T, et al.Cardiovascular risk factors in
childhood and carotid artery intima-media thickness in adulthood: The Cardiovascular Risk in
Young Finns Study. JAMA. 2003;290:2277-2283.

4. Arthur J Atkinson, Wayne A Colburn, Victor G DeGruttola, David L DeMets, Gregory J.
Biomarkers and surrogate endpoints: Preferred definitions and conceptual framework*Biomarkers
and surrogate endpoints: Preferred definitions and conceptual framework. Clinical Pharmacology &
Therapeutics. 2001;69:89-95.

5. Sah AJ, Hoover DR. “Sensitivity” and “specificity” reconsidered: the meaning of these terms in
analytical and diagnostic settings. Ann Intern Med. 1997;126:91-94.

6. Dreyfus JC, Schapira G, Rasnais J, Scebat L. Serum creatine kinase in the diagnosis of myocardial
infarct. Rev Fr Etud. ClinBiol. 1960;5:386-387.

7. Anderson JL, Adams CD, Antman EM, Bridges CR, Califf RM, et al. ACC/AHAguidelines for the
management of patients with unstable angina/non ST-elevation myocardial infarction: a report of the
American College of Cardiology/American Heart Association Task Force on Practice Guidelines.
Circulation. 2007;116:e148-304.

8. Bassand JP, Hamm CW, Ardissino D, Boersma E, Budaj A, Fernandez-Aviles F. Guidelines for the
diagnosis and treatment of non- ST-segment elevation acute coronary syndromes. Eur Heart J.
2007;28:1598-1660.

9. Thygesen K, Alpert JS, White HD. Joint ESC/ACCF/AHA/WHF Task Force for the Redefinition of
Myocardial Infarction, Jaffe AS, Apple FS, et al.Universal definition of myocardial infarction.
Circulation. 2007;116:2634-2653.

10. Morrow DA, Cannon CP, Rifai N, Frey MJ, Vicari R, et al.Ability of minor elevations of troponins |
and T to predict benefit from an early invasive strategy in patients with unstable angina and non-ST
elevation myocardial infarction: results from a randomized trial. JAMA. 2001;286:2405-2412.

11. Yusuf S, Reddy S, Ounpuu S, et al. Global burden of cardiovascular diseases, I: general
considerations, the  epidemiologic  transition, risk  factors, and impact  of
urbanization.Circulation.2001;104:2746-2753.

12. American Heart Association. 2002 Heart and Stroke Statistical Update. Dallas, Tex:American Heart
Association; 2002.Myerburg RJ, Interian A Jr, Mitrani RM, et al. Frequency of sudden
cardiacdeathand profiles of risk. Am J Cardiol. 1997;80:10F-19F.

13. Zipes DP, Wellens HJ. Sudden cardiac death. Circulation. 1998;98:2334-2351.

14. Ambrose JA, Tannenbaum MA, Alexopoulos D, et al. Angiographic progression of coronary artery
disease and the development of myocardial infarction. J Am CollCardiol. 1988;12:56-62.

15. Ahmad MI, Sharma N. Biomarkers in Acute Myocardial Infarction. J Clin Exp Cardiolog.
2012;3:222.

2227



