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ABSTRACT

Objective: The aim of this population-based study was to elucidate smoking as risk factors
for myocardial infarction with emphasis on cardiac biomarkers.

Study Design: Study was performed at indoor patients of Department of Kashmir Institute of
Cardiology Mirpur, Azad Jammu and Kashmir in the time period of 12 months.

Materials and Methods: This study was consisted of total 240 patients from which 140 were
indoor admitted patients of Acute Myocardial Infarction (AMI) in Kashmir Institute of
Cardiology and 120 were used as a control by their written agreement. Complete record of
their medical history was obtained.

Results: The mean concentration of cardiac biomarkers, CK-MB and LDH enzymes was

analyzed in MI affected smokers and non smokers.
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Conclusion: It is concluded that concentration of cardiac biomarkers CK-NAC, CK-MB and

LDH is significantly increased in smokers affected of MI than non smokers with MI.

Keywords: CK-NAC, LDH, Cardiac Enzymes, Myocardial infarction, Cigarette smoking

INTRODUCTION

Cardiovascular diseases are the cause of
about 15.5million deaths every year and its
50% is due to Acute Myocardial Infarction
(AMI). In developing countries four out of
five deaths occur due to this disease [1].
The analysis of myocardial damage can be
done by its pathology, ECG findings,
echocardiography and measurement of
blood level of cardiac enzymes [2].
Smoking is considered as a risk factor for
myocardial infarction, atherosclerosis and
sudden cardiac arrest with death. Smoking
is cause of early ST segment elevation
myocardial infarction (STEMI) in healthier
patients. Smoking is the cause of average 7
years earlier chances to develop infarction,
and smoker persons are twice at risk to
develop infarction than non-smokers [3].

A major cardiovascular risk factor is
cigarette smoking both active and passive
as well [4, 5]. Inhalation of tobacco smoke
is responsible for severe immediate
responses in the heart and its blood vessels.
As a person start smoking then within one
minute of starting the heart rate increases
and it is attributable to nicotine. Nicotine is
stimulant for the production of adrenaline

so it makes the heart- beat faster as well as

it causes high blood pressure [6].

Smoking of tobacco increases the exposure
to carbon monoxide (CO) as it is the fourth
most common chemical of the tobacco
smoke and it has 3-5%of volume [7].
Increased levels of CO in the blood causes
the inability of the body to carry oxygen is
as it forms carboxyhemoglobin that results
in oxygen deficiency and tissue hypoxia.
This causes tissue to undergo infarction.
Due to increased carboxyhemoglobin
levels, smokers experience shortness of
breath and elevated heart beat rate.
Tobacco smoke raises the blood cholesterol
levels due to the chemical acrolein and it
affects the cholesterol metabolism, causing
hypercholesterolemia [8]. It also decreases
the high-density lipoprotein (HDL) and
low-density lipoprotein (LDL) ratio [9].
Tobacco toxins damages the walls of blood
vessel which results in plaque formation
and thrombosis because it affects
fibrinogen levels as well as increased
platelet aggregation [10].

Smoking causes the vasoconstriction by
decreasing nitric oxide levels which are
responsible for dilation of blood vessels.
Ischemic heart disease (IHD) is second
leading cause of death in Pakistan [11]. The

incidence of AMI is prevailing in differing

age and genders but with greater magnitude
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in aging [12]. The cigarette smoke is
dangerous for smoker as well as to people
nearby. The people who get exposed to
environmental tobacco become passive
smokers [13]. Passive smoking is the risk
factor of MI in non-smokers [14].

The present population bases study was
performed on specific population of Mirpur
Azad Kashmir to detect the behavior of the
MI evaluating different cardiac biomarkers
for the detection of MI in relation to the
following factors:

i.  Gender of the subjects showing ST
segment elevation and T wave
inversion.

ii.  Risk factors of smoking indicating
ML

MATERIAL AND METHODS

STUDY DESIGN

The case control study was performed at
specific population of Mirpur Azad Jammu
and Kashmir (AJK). Study was done for
indoor patient department of Kashmir
Institute of Cardiology Mirpur AJK in 12
months’ time duration from June 2013 to
July 2014.

SAMPLING SELECTION
Non-probability ~ purposive sampling
technique was done and sample size was
240 patients. 120 were registered as AMI
patients Kashmir Institute of Cardiology
and remaining 120 patients were age and

sex controls who provided written consent.

Inclusive study sampling was Patients with

chest pain indicative of myocardial

ischemia within 12 hours after the
appearance of symptoms on the basis of
ECG. Study control was persons with non-
infarcted ischemia who were there for
general checkup.

Persons with severe skeletal muscle
damage and cardiac resuscitation were
excluded from present stud.

PROCEDURE FOR
COLLECTION

SAMPLE

Serum samples were collected from one of
peripheral vein of arm of patients and from
controls who were not infarction patients.
After onset of acute symptoms, blood was
taken from patients. Serum separation was
done by centrifugation and serum analysis
of CK-NAC, CK-MB and LDH was done

with chemistry analyzer Microlab.

EVALUATION OF CARDIAC
ENZYME
Immunoinhibition Assay forcreatine
kinase-MB
Principle:

It is antibody based assay in which
antibody bind to CK reagent and inhibits
the activity of its M subunit. So specifically
activity of its B subunit was measured and
multiplied with factor 2.

Procedure:

FOR each of the enzyme 20 pl of samples
i.e. standard, specimen and controls were

distributed into different wells. Enzyme
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conjugate reagent of 200 pul concentration
was added in every well and shaking was
done for 30 seconds to mix the content. For
60 minutes, wells were incubated at room
temperature (18-25°C). Then mixture was
thoroughly washed from wells with
distilled water and 100 pl of TMB reagent
was added, shaked and incubated for 20
minutes. After that color changed was
examined and optical density of colored
mixture was measured at 450 nm in a
microtiter plate reader.

STATISTICAL ANALYSIS

SPSS 20 was used for data analysis and
quantitative variables were used with
mean+ SD. Study group was divided into 3
age groups: 21-39, 40-59 and 60 years.
ANOVA was applied to associate different
variables in study to evaluate different
concentrations of CK-NAC, CK-MB and
LDH. P<0.005 was taken as significant
value.

RESULTS

The cardiac biomarkers such as enzymes
for myocardial infarction (MI) have been
assessed in MI patients and non MI control
subjects. The cardiac enzymes have been
studied in relation to smoking in male
gender.

CONCENTRATION OF ENZYMES IN
MALE SUBJECTS WITH MI (Figure 1)
CK-MB in MI affected male Subjects

CK-MB: The mean level of CK-MB in
male smoker with MI was 65+8.6U/L;
while the mean CK-MB level in non
smokers was 21+0.8U/L. 67% lower
concentration of CK-MB was observed in
non smokers patients as compared to the
smoker patients. The difference was
significant statistically (0.006).

CK-NAC: The CK-NAC concentration
was 489.85 +£67 U/L in smokers with MI
and it was 144+6U/L non smokers. So 70%
higher concentration of CK-NAC was
observed in smokers with MI than non
smoker with MI. The difference was
significant statistically (P=.0.005).

LDH in MI affected male subjects

The LDH concentration in MI male
smokers was 518+41 U/L and in non
smokers patients it was 371+28 U/L. So
28% lower concentration in non smokers
than smoker MI affected males. Its
difference was significant statistically
(0.05).

CONCENTRATION OF CARDIAC
ENZYMES IN MALE SUBJECTS
WITHOUT MI

The concentration of CK-NAC, CK-MB
and LDH was significantly higher in male
smokers without MI than in non smokers
without MI as can be seen in Table 1,

Figure 2.
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Figure 1: Concentration of Cardiac enzymes in smoker and non smoker males with MI
CK-NAC: Creatine Kinase N-acetylcholine; CK-MB: Creatine Kinase Myocardial Band; LDH: Lactate
Dehydrogenase. *P < (0.05: Statistically significant.

Table 1: Concentration of cardiac enzymes U/L in males without MI

Enzymes Enzyme conc. in Enzyme conc. in non- P P<0.005
smokers U/L smokers U/L
CK-NAC 173.56+6.7 159.61+3.4 3.215 0.077
CK-MB 24+1 23+0.6 0.738 0.393
LDH 368.16+9.7 322.76+9.5 10.941 0.001
*Significant p value<0.05
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Figure 2: Levels of Cardiac enzymes in Smoker and Non-smoker Males without MI
CK-NAC: Creatine Kinase N-acetylcholine; CK-MB: Creatine Kinase Myocardial Band; LDH: Lactate
Dehydrogenase. *P < 0.05: Significant value

DISCUSSION

The present population based study

confirms that smoking increases the
occurrence of MI. Smoking is the higher

risk of cardiovascular diseases (CVD) and

it increases the risk of AMI and heart
failure Smoking is also recognized as the
most common risk factor for cardiac
diseases and it is also related to MI during

young age [15]. In general population,
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smoking increases the risk of CVD and its
related mortality.

The present study confirms that
concentration of cardiac biomarkers in
increased in smokers with and without M1
The CK-MB concentration is increased in
MI affected smoker males so smoking is
observed as a well-known risk factor for
the MI [16]. In comparison to healthy
subjects of matched age, young patients
with MI were more smokers and were
patients of other CVDs [17].

In this present study, levels of CK-NAC,
CK-MB and LDH levels were significantly
increased in male subjects who were
smokers with or without MI than non
smoker individuals. This is in accordance
to Shazia et al., 2010 who also observed
significantly higher concentrations of CK-
MB in smokers affected with MI. This
finding of increase of cardiac enzymes is
confirmed from Pasupathi et al. 2009,
which showed significantly increased
concentrations of CK-NAC and CK-MB in
smokers with and without MI [18].
CONCLUSION

The present study confirms that smoking is
risk factor for MI and it also elevates
concentration of cardiac biomarkers. In
conclusion, it is observed that in male
smokers concentration of cardiac enzymes
CK-MB, CK-NAC and LDH are increased
and smoking is a risk factor of MI and

other cardio vascular diseases. Further

studies will be done to elaborate the exact

mechanism involved in increase of cardiac

enzymes in MI and non MI subjects.

REFERENCES
[1] Yusuf S, Mehta SR, Pais P, et al.

Challenges in the conduct of large
simple trials of important generic
questions in resource-poor settings:
the CREATE and ECLA trial
program evaluating GIK (glucose,
insulin and potassium) and low-
molecular-weight heparin in acute
myocardial infarction. Am Heart J.
2004; 148(6): 1068-78.

[2] Chou T. and Knilans T. Myocardial
infarction: myocardial injury and
myocardial  ischemia.  Electro-

cardiography in Clinical Practice:

Adult and Pediatric, 4" ed

Philadelphia, W.B. Saunders. 1996.

121.

[3] Zhang H, Sun S, Tong L et al.
Effect of cigarette smoking on
clinical outcomes of hospitalized
Chinese male smokers with acute
myocardial infarction. Chin Med J.
2010; 123(20): 2807-11.

[4] Leone A. Relationship between
cigarette smoking and other

coronary risk factors in

atherosclerosis: risk of cardiovascular
disease and preventive measures.

Curr Pharm. 2003; 9(29): 2417-
2423.

I9BPAS, February, 2021, 10(2)

671



Khan KS et al

Research Article

[8] Tamamizu-Kato S,

[5] Towler DA The “perfect storm” of

cardiometabolic risk illuminates
genetic diathesis in cardiovascular
disease. J Am CollCardiol. 2013;

62: 799-7801.

[6] Primatesta P, Falaschetti E, Gupta S

et al. Association between smoking
and blood pressure. Hypertension.

2001; 37: 187-193.

[7] Hoffman D and Hoffman 1. The

changing  cigarette. Chemical
studies and bioassays. In Risks
Associated with Smoking Cigarettes
with  Low  Machine-Measured
Yields of Tar and Nicotine
(Smoking and Tobacco Control
Monograph). NCI. 2001; 159-191.

Wong JY,
Jairam V et al. Modification by
Acrolein, a Component of Tobacco
Smoke and Age-relatedOxidative
Functional

Stress, Mediates

Impairment of Human
Apolipoprotein E. Biochem. 2007;

46(28): 8392-8400.

[9] Gossett LK, Johnson HM, Piper

ME. et al. Smoking intensity and
lipoprotein abnormalities in active
smokers. J ClinLipidol. 2009; 3(6):
372-378.

[10] Hunter et al Effects of smoking

and abstention from smoking in
fibrinogen synthesis in humans.

Clin Sci. 2001; 100(4): 459-65.

[11]

[12]

[13]

[14]

[15]

[16]

Andrieu N, Prevost T, Rohan TE,
et al.: Variation in the interaction
between familial and reproductive
factors on the risk of breast cancer
according to age, menopausal
status, and degree of familiarity.
Int J Epidemiol. 2000; 29 (2): 214-
23

Pfeffer M,  McMurray J,
Leizorovicz A, et al. Valsartan in
Acute Myocardial Infarction Trial:
rationale and design. Am Heart J.
2000; 140: 727-750.

Metsios GS, Flouris AD, Angioi
M. et al. Passive smoking and the
development of cardiovascular
disease in children: a systematic
review. Cardiol Res. Pract. 2011
Sims M, Maxwell R, Bauld L. et
al. Short term impact of smoke-
free legislation in  England:
retrospective analysis of hospital
admissions for myocardial
infarction. BMJ. 2010; 340: 2161.
Banks, E., Joshy, G., Korda, R.J.
et al. Tobacco smoking and risk of
36 cardiovascular disease
subtypes: fatal and non-fatal
outcomes in a large prospective
Australian study. BMC Med 17,
128 (2019).

Gohar J, Mujgan J, Hind
AlKhazraji. et al. Risk factor

assessment of young patients with

I9BPAS, February, 2021, 10(2)

672



Khan KS et al Research Article

acute myocardial infarction. Am J
Cardiovasc Dis. 2013; 3(3): 170-
174.

[17] Walker WIJ, Gregoratos G.
Myocardial infarction in young
men. Am J Cardiol. 1967; 19:
339-343.

[18] Pasupathi P, saravanan G. Rao
YY. et al. Effect of Cigarette
Smoking on Lipids and Oxidative
Stress Biomarkers in Patients with
Acute Myocardial Infarction. Res
J Med and Medic Sci. 2009; 4:
151-159.

673
I9BPAS, February, 2021, 10(2)



