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Abstract

Background: ACS remains a leading cause of death and disability. Platelet activation is a
hallmark of ACS. Numerous lines of evidence suggest a mechanistic link between platelet
hyper-function and myocardial damage in patients with ACS. Platelet GP Ilb Illa plays an
important role in platelet aggregation and adhesion. Genetic polymorphism of that receptor
was found to be associated with increase the risk of myocardial infarction and sudden cardiac
death.

Objectives: The aim of our study was to investigate the prevalence of various allelic forms
of the PI* GPIlla polymorphism in patients with ACS and whether it affects platelet

reactivity.

Methods: The present work constitutes a study on 40 patients presenting with ACS and 10
age and sex matched healthy volunteers, all subjects were genotyped using PCR-RFLP
technique and their platelet reactivity was evaluated under high shear stress using Impact- R

cone and plate-let analyzer device.

Results: The PI*? carriers were 47.5% in ACS patients compared to 20% in the control
group. The distribution of PI** amongst patients with STEMI, NSTEMI and UA was 52.9%,
44.4% and 42.9% respectively. Also indices of platelet reactivity were higher in patients,
especially those presenting with STEMI, than in healthy control and in carriers of PI*? allele
than in non carriers. However, these differences did not reach statistical significance probably
due to small number of subjects included in the study.

1”2 allele in the Egyptian population seems to be high

Conclusion: The prevalence P
compared to other ethnic groups, The role of PI* genetic polymorphism as genetic
determinant of CHD and its effect on platelet reactivity need to be further evaluated in larger

studies.

Keywords: ACS/ Glycoprotein Illa Polymorphism/platelet hyperreactivity.



INTRODUCTION

Probably the earliest clinico—pathologic correlation of coronary disease was
recorded by Bonetus in 1700, in an overweight middle-aged poet who died a
few minutes after “distress in breathing.” The autopsy showed calcified
occluded coronary arteries. However the first classical clinical variable and
complex description of obstructed coronary disease is the hallmark paper
submitted by Herrick in 1912. Indeed, he noted 28 different conditions that

he had mistaken for coronary thrombosis (Herrick 1912).

Advances in the prevention, diagnosis, and treatment of acute myocardial
infarction (AMI) and acute coronary syndrome (ACS) have been remarkable
since the mid-20th century. Even the clinical terminology used to describe
some of the various components of ACS have undergone change, while the
latter term itself represents a fairly recent addition to the medical lexicon.
Although there have been dramatic changes in diagnostic and therapeutic
interventions used and impressive declines in morbidity and mortality, the
differential diagnosis and complications of AMI and ACS remain as

challenging now as they were half century ago (Malach and Imperato 2006).

EPIDEMIOLOGY

Coronary heart disease is a worldwide health epidemic. Thirty percent of all
deaths worldwide can be attributed to cardiovascular disease, of which more
than half are caused by CHD, and the forecasts for the future estimate a
growing number as a consequence of lifestyle changes in developing
countries. Globally, of those dying from cardiovascular diseases, 80 percent

are in developing countries and not in Western world (Fuster et al., 2008).



Investigating the data of 7,733 participants in the Framingham Heart Study,
Lloyd-Jones et al. (1999) demonstrated that lifetime risks of initial coronary

events after age 40 is 49% for men and 32% for women.

DEFINITIONS

The term acute coronary syndrome refers to a range of acute myocardial
ischemic states. It encompasses unstable angina (UA), non-ST segment
elevation myocardial infarction (NSTEMI) and ST segment elevation
infarction (STEMI). The leading symptom that initiates the diagnostic and
therapeutic cascade is chest pain, but the classification of patients is based
on electrocardiogram. Two categories of patients may be encountered
(Fuster et al., 2008):

Patients with typical acute chest pain and persistent (>20 min) ST-segment

elevation.

This is termed ST-elevation ACS (STE-ACS) and generally reflects an acute
total coronary occlusion. Most of these patients will ultimately develop an
ST-elevation MI (STEMI).

Patients with acute chest pain but without persistent ST-segment elevation.

They have rather persistent or transient ST-segment depression or T-wave
inversion, flat T-waves, pseudo-normalization of T-waves, or no ECG
changes at presentation. At presentation, the working diagnosis of non-STE-
ACS (NSTE-ACS), based on the measurement of troponins, will be further
qualified into non-ST elevation MI (NSTEMI) or unstable angina (UA).



PATHOPHYSIOLOGY

ACS represent a life-threatening manifestation of atherosclerosis usually
precipitated by acute thrombosis, induced by a ruptured or eroded
atherosclerotic plaque, with or without concomitant vasoconstriction,
causing a sudden and critical reduction in blood flow. In the complex
process of plaque disruption, inflammation was revealed as a key

pathophysiological element (Fuster et al., 2008).

In rare cases, ACS may have a non-atherosclerotic aetiology such as
arteritis, trauma, dissection, thrombo-embolism, congenital anomalies,
cocaine abuse, and complications of cardiac catheterization (Fuster et al.,
2008).

Atherosclerosis is a chronic, multifocal immunoinflammatory, fibro-
proliferative disease of medium-sized and large arteries mainly driven by
lipid accumulation. The development of atherosclerosis appears to follow a

complex pathway (Falk 2006):

Endothelial dysfunction is caused by a number of factors such as cigarette
smoking, hypertension, and hyperlipidemia. This permits entry of various
blood components into the arterial intimal layer. These components
ordinarily roll along the endothelial layer and do not damage the artery.
Infiltration of leukocytes, lipids (carried by LDL particles), and
macrophages takes places as these blood cells accumulate within the intimal

layer of the artery.



Inflammation occurs, and lipid-rich foam cells form as macrophages ingest
LDL particles. These foam cells accumulate and grow into fatty streaks,
which eventually bulge out into the arterial lumen. The disease may still be
reversible at this stage if LDL cholesterol levels in the blood are decreased,

HDL particles increased, and endothelial function restored.

Proliferation and migration of smooth muscle cells from the medial layer
form a fibrous cap over the fatty lesion. This is now a complex lesion that is
not entirely reversible. Proliferation of the vasovasorum provides the lesion

with its own blood supply.

Continued plaque progression is characterized by growth and eventual
necrosis of the lipid core, calcification, hemorrhage within the plaque, and
surface erosion with formation of nonobstructive clots. The external elastic
lamina may stretch to accommodate this plaque growth without the
development of ischemia, but eventually the arterial lumen may narrow to
the extent that ischemia may develop during periods of physical or

psychological stress. This ischemia may be silent or cause angina.

Thinning and weakening of the fibrous cap due to the action of matrix
metalloproteinases released from macrophages, coupled with the shear stress
of blood flow over the luminal surface of the plaque may cause acute plaque
rupture. Precipitating factors like nicotine use, excessive physical stress, and
psychological stress also appear to play a role in rupture of atherosclerotic
plaques. Plaques that are less than 70% obstructive appear to be more likely
to undergo rupture, perhaps due to their higher lipid content, thinner fibrous
cap and more irregular configuration with the presence of distinct shoulders

where shear forces concentrate.



RISK FACTORS

Male gender is a strong predictor of CHD. A large cohort found that men
had three times the incidence of CHD as women, with mortality five times
higher among men. This increased risk in men declined with increased age.
Nearly half this risk was attributable to risk factors more common in men,
especially increased smoking and lower high-density lipoprotein (HDL)
(LaBounty and Eagle 2007).

Other than advanced age, smoking is the single most important risk factor
for coronary artery disease. Cigarette smoking increases the incidence of
AMI by three times in men and six times in women. Passive smoking is now
recognized as a modifiable risk factor and consistently associated with a 20
to 30 percent increase in risk. Ischemic heart disease causes 35 to 40 percent
of all smoking-related deaths, with an additional 8 percent attributable to

second-hand smoke exposure (Libby et al., 2007).

Pathophysiologic studies have identified multiple mechanisms through
which cigarette smoking may cause CHD. Oxidative stress plays a central
role in smoking-mediated dysfunction of nitric oxide biosynthesis in
endothelial cells. Cigarette smoking also lowers HDL-C. These effects,
along with direct effects of carbon monoxide and nicotine, produce
endothelial damage. Smokers have increased vascular reactivity, reduced
oxygen-carrying capacity, a lower threshold for myocardial ischemia, and
increased risk of coronary spasm. Cigarette smoking is also associated with
increased levels of fibrinogen and increased platelet aggregability (Fuster et
al., 2008).



