Coronary artery disease causes

Introduction
Coronary Artery Disease (CAD) is one of the major causes of morbidity and mortality even in the developed countries. Myocardial infarction (MI), also known as the death of heart tissue due to lack of blood supply and oxygen, accounts for a large proportion of these mortalities worldwide among the CAD [Morrison et al., 2000].Of these several million cases of CAD, 10% cases may developed in confirmed MI cases [Lewandrowski et al., 2002]. The South Asian populations contribute the major burden of heart diseases as compared to any other region globally [Joshi et al., 2007]. In USA, 250,000 patients die annually due to CAD prior to hospital presentation [Ryan et al., 1999].
1. The Anatomy of the Heart:
The heart is a muscular organ comprised of specialized tissue, called myocardium. It acts as a bidirectional pump and serves to 1) collect blood from the lungs and the rest of the body and, 2) distribute the blood to all parts of the body including the lungs. In the thoracic cavity, the heart is positioned near the mediastinum with two third portions on the left side of the chest [Handler and Coghlan, 2007]. The internal anatomy of the heart reveals that it is composed of four chambers (Fig. 1). The upper chambers are small in size and are called atrium, while the lower chambers are large in size and are known as ventricles. Both the auricles and the ventricles are further divided into right and left compartments by a septum. On each side, the auricles and ventricles are connected with each other through a pore called atrioventricular pore. These pores are protected by semi- lunar valves that maintain the unidirectional flow of blood i.e. from atria to ventricles. On the outer side of the heart is a protective layer of thin fibrous tissue called "Pericardium". The pericardium is composed of two distinct layers, i.e. the layer facing the heart is known as "epicardium" and the other layer facing the thoracic cavity is known as the "parietal pericardium". The space between the two layers is filled by the serous fluid, which is secreted from the mesothalium of the epicardium [Chinchoy et al., 2005]. This outer pericardium is helpful in the protection of heart from the external environment and limits the expansion of the heart. The heart is placed in the thoracic cavity through the attachment of parietal pericardium with diaphragm inferiorly and the anteriorly through the parietal pericardium to the xiphoid process.
2. Internal Anatomy:
The cross section of the heart from the midsagital plane shows three distinct layers; 1) the outer most epicardium, 2) Myocardium, and 3) the endocardium. This myocardium is the main tissue responsible for the contraction of heart. The cells of the myocardial tissue, also called myocyte, are spirally arranged and interconnected with each other though intercalated discs. Each cell of the myocardial tissue has single nuclei and is connected with the neighboring cells through the gap junctions. These gap junctions are helpful for the smooth transmission of the impulse and uniform contraction of the myocardial tissue. The myocardial tissue squeezes in response to Ca+2 ions, just like the skeletal muscles [Guyton and Hall, 1996].
1. Structure of Myocyte:
The internal structure of the myocardial cell (myocyte) reveals several important features, which differentiate the myocyte from skeletal muscles. The skeletal muscles are voluntary and under the direct control of the nervous system, while the cardiac myocytes are involuntary in its function but can be influenced by the nervous system. The functional contractile unit called "sarcomere" is composed of thin filaments and thick filaments (Fig. 2). The thin filaments consist of a backbone of actin protein along with regulatory proteins, tropomyosin (Tm) and troponin (Tn). Tropomyosin is a a helix coiled-coil protein having 70 Kd MW that spans along the actin, while troponin is a globular protein that consists of three subunits, 1) TnC, a Ca+2 binding unit, 2) TnI, an actin myosin binding inhibitory unit, and 3) TnT, that connect the troponin to tropomyosin and actin [Timothy and Iaizzo, 2005].

In a relax condition, tropomyosin is attached to the actin in such a conformation that it inhibits the binding of actin with the heads of myosin (Fig. 3). While in the active state, free calcium binds to troponin and causes conformational changes that result in the displacement of tropomyosin from its location and leads to the binding of actin and myosin. Thus tropomyosin and troponin act as regulatory components and are controlled by the Ca+2 ions, being released in response to the action potential [Pasternak, 2005].
3. The Action Potential:
The cardiac action potential depends on the permeability of sodium, potassium (K) and Ca+2 ions across the membrane. The normal resting potential for myocyte is -90 mV. When this resting potential is transferred to a more positive value i.e. -60 mV to -70 mV, a threshold occurred to initiate the impulse generation.

When the myocytes are activated via their neighbouring cells, the fast voltage-gated Na+ channels open to inflow the Na+ ions from the extracellular matrix for a few milli seconds and represent the phase O in the action potential [Guyton and Hall, 1996]. As a result of this, the internal side of the membrane becomes more positive and the Na+ ion gated channels are closed. Now in phase1 of the action potential, K+ ions will move outside the membrane. This membrane depolarization through Na+ ions results in the opening of voltage-gated slow Ca+2 ion channels that causes an increase in the concentration of Ca+2 ions intracellularly. This opening of the voltage gated slow Ca+2 ions channels and the closing of the K+ ions channel gives a plateau to phase 2 in the action potential. The Ca+2 ions channels subsequently close and particular outward directed K+ channels have opened in a delay response in phase 3. In Phase 4 of the action potential, opening of the K+ ion channels and closing of the Ca+2 channels results in the repolarization of the myocyte at -90 mV [Timothy and Iaizzo, 2005]. This activation of the myocyte is responsible for the Ca+2 induce calcium release from the sarcoplasmic reticulum, a local storage organelle of Ca+2 ions. This high concentration of the Ca+2 within the myocyte triggers the cross bridging of the actin and myosin to make contraction (Systole). While in the Diastole, Ca+2 ions move outside of the cells through Na-Ca exchanger pump located with in the myocyte membrane and results in the relaxation of the myofilament (Fig. 5). All these activities of action potential within entire myocardium tissue are coordinated through the cardiac conduction system and results in coordinated contraction and relaxation of the heart.
4. The Cardiac Conduction system:
The cardiac conduction system is responsible for the coordinated contraction and relaxation of the atria and ventricles. The cells of this conduction system are derived from myocardial tissues, but they are less specialized for contraction. These cells not only are self-stimulatory but also are conductor in their functions. This cardiac conduction system is composed of three major components along with other accessory bundles.
1. SinoAtrial Node (SA)

2. Atrioventricular Node (AV)

3. Bundle of His
The sinoatrial node is located at the upper roof of right atrium near the entrance of superior vena cava and acts as "natural Pacemaker". It is self-excitatory and controls the rhythms of the heart. After the SA node excitation, the depolarization spreads directly from nodal cells to the neighbouring cells of both atria causing the contraction of upper part of the heart in a coordinated manner [Guyton and Hall, 1996]. At the end of the atrium depolarization, the excitatory signal reaches the AV node.

After the depolarization of the AV node, the excitatory signals pass through the Bundle of His, a specialized structure responsible for the spreading of signal through out the ventricle [Zhang et al., 2001]. This bundle of His divides into right and left branch and the left branch travels along the left ventricle just below the endocardium. This left branch divides into two divisions (fascicles), in the mid way of the left ventricle apex, the anterior and posterior branch. On the other hand, the right bundle Branch runs through the muscular right inter-ventricular septum to the deep right ventricular. Each of the right and left bundle branches is attached to the specialized network of fibers, called Purkinje fibers. These Purkinje fibers act as conduction pathway to support a rapid activation and coordination [Guyton and Hall, 1996].
5. Myocardial Infarction:
The Onset
Myocardial infarction or heart attack occurs when the blood supply don't meet the myocardial demand. This condition is not developed by mere the stenosis of the artery, but a sudden formation of the clot within the coronary artery. This thrombus formation occurred at the surface of the activated plaques or vulnerable plaques that causes a sudden coronary occlusion leading to myocardial infarction [Falk, 1999]. These vulnerable plaques have rich lipid core and thin fibrous cap that are exposed to the proteases in blood stream [Davies, 1995]. Plaques rupture usually occurs when the hemodynamic, prothrombotic and vasoconstrictive forces are favoured by the external environmental factors like emotional stress [Fukai et al., 1993]. The ruptured plaques usually show the inflammatory signs and initiate a cascade of thrombus formation by exposing the internal lipid core to the blood stream. A severe disruption of plaque may cause a large thrombi formation leading to myocardial infarction, while the small plaques may not exhibit the typical myocardial infarction symptoms [Burke et al., 2001].
1. Symptoms and Diagnosis:
Myocardial infarction is usually characterized as chest pain, especially radiating towards the left arm, associated with dyspnea, vomiting, apprehension and diaphoresis [Chang et al., 2007]. Symptoms do not vary among male and female [Schenck-Gustafsson, 2006; Chang et al., 2007]. MI occurring as a result of atherothrombosis is difficult to predict since the triggering factors for plaque rupture are still unknown. Similarly, in a few cases, MI may be asymptomatic and difficult to diagnose on only clinical presentation [Hochman and Tamis-Holland, 2002; Healy, 1991].

After myocardium necrosis, myocardial proteins leaks into the circulation, one of these is a Creatine Phosphokinase (CK-MB), which can be detected within 4-6 hours of the onset of MI. Another protein with a longer half-life is troponin T (TpT), which can be measured for elevation after 3-9 hrs after MI. Several studies have shown that the level of troponin T (TpT) correlates well with the size of the infarct [Metzler et al., 2002; O'Brien et al., 1997].

C-reactive protein (CRP) is also a major marker being well established for inflammation in atherosclerotic cardiovascular diseases. CRP level peaks 48-72 h after MI and may act as predictive of adverse outcome [Elmariah et al., 2008]. Similarly, B-type Natiuretic peptide (BNP) is a neurohormone, released from the ventricular myocardium in response to stress and over pressure. Higher level of BNP in blood (>80 ng/ml) in non-ST elevated acute coronary syndrome is correlated with higher risk of death and coronary heart failure [David et al., 2003].

Electrocardiographic (ECG) analysis aids the diagnosis of MI by complementing the clinical and biochemical criteria. Three major ECG changes can be observed in the infarcted tissue; 1) Evolving Q waves, 2) ST- segment Elevation / depression and 3) T-Waves Inversion, each of these mirror different pathological conditions [Mollar et al., 2006].

Evolving Q waves are due to myocardial necrosis, and shows electrically inactive area indicating dead part of heart tissue. While in the other part of ventricle, the electrical potential moves in opposite direction from endocardium through the ventricle wall. The evolving Q waves appear early in the infarction and remain through out life [Maeda et al., 1996]. Similarly, acute myocardial ischemia may alter the ventricular action potential by introducing the pathological early repolarization. The resulting repolarization variations can be reflected on the electrocardiogram by deviation of ST-segment. T wave depression is believed to occur as an effect of oxygen deprivation on the course of repolarizaion. Inverted T waves often succeeded ST elevation and may remain for weeks before normalize [Guyton and Hall, 1996; Maeda et al., 1996].
2. Classification of MI:
Myocardial infarction is further classified on the basis of changes in the depolarization and repolarization patterns in the AV node of the ventricle. These changes in the electrical patterns are determined through Electrocardiography (ECG) and classified into two types i.e. ST Elevated MI (STEMI) and Non-ST Elevated MI (Non-STEMI). The distinction between the two has clinical significance, which affects the clinical strategy.

In STEMI, the artery usually occluded completely with a thrombus formation, while in Non- STEMI, coronary artery occluded through a partial clot formation [Stone et al., 2001]. The development of one of the two subtypes of MI depends on the pathophysiology of the patients and is still unclear regarding the onset of respective MI [Leibowitz et al., 2007]. Long-term mortality is significantly higher in the non-STEMI patients as compared to the STEMI patients, 20% vs. 12%, p = 0.006, respectively [Rasoul et al., 2007].
3. Myocardial Infarction and Circadian Oscillation:
Manfredini et al. (2005) have shown that the incidence of MI also follows the circadian rhythms with a maximum incidence during the winter season. In another study, Kloner et al. (2001) have observed the similar results with a less number of MI cases in summer with a small infarct size. Leibowitz et al. (2007) found a significant number of ST-Elevated MI (STEMI) in winter months, while there are no significant cases observed for Non ST-Elevated MI (Non-STEMI). Dilaveris et al. (2006) observed this correlation of MI cases incidence with season, more pronounced in older ones compared to young ones.

A high ratio of MI cases has been recorded at morning time compared to remaining part of the day due to variations in the level of PAI-1 during the 24-hour period [van der Bom et al., 2003; Soysal et al., 2006; Takeda et al., 2007]. This circadian oscillation of PAI-1 is under the control of transcription factor CLIF (Cycle like factor) that binds the E Box element (CACGTG) located at - 677 to - 672 bp upstream of the PAI-1 gene [Maemura et al., 2000; van der Bom et al., 2003].
6. Risk Factors Associated with MI:
The well-established risk factors for MI are tobacco use, hypertension, hyperlipidemia and diabetes. With reference to epidemiological and clinical investigations, the other risk factors for MI are physical inactivity, overweight, dietary habits, haemostatic factors, low socioeconomic status and psychosocial strains [Alter et al., 2006]. Beside these conventional risk factors, hyper-uremia is also considered as a risk factor for cardiovascular disease in females as compared to the males by presumably causing hypertension in the former [Michiel et al., 2006; Marcelo et al., 2006].
1. Hypertension:
High blood pressure has consistently been associated with increased risk of MI [Broeckel et al., 2002]. Hypertensive patients are more prone to MI as compared to non-hypertensive ones [Van det Horst et al. 2007]. Jafary et al. (2007) have reported a very high prevalence of hypertension (55.2%) among CAD patients aged 52.2  10.7 years in Pakistani population. The Clinical Outcomes Utilizing Revascularization and Aggressive DruG Evaluation (COURGE) trial conducted in US also reported the same percentage (67%) of hypertension prevalence in CAD patients.

Tobin et al. (2004) observed 31 % and 16.8 % persons suffering from hypertension in MI patients and control, respectively. Among the MI patients, the variation in systolic and diastolic pressure may have prognostic importance in post hospital morbidity and mortality [Flack et al., 1995; Pastro-Barriuso et al., 2003]. Yap et al. (2007) have shown that Post MI patients with high arterial blood pressure are at low risk of mortality, while the findings of Flack et al. (1995) and Pastro-Barriuso et al. (2003) are opposite to this and they have observed the increased mortality and morbidity rates among the patients of MI suffering from high blood pressure.
2. Hypercholesterolemia:
Hypercholesterolemia has been associated with the development of atherosclerosis leading to MI. Broeckel et al. (2000) have pointed out to a relatively high cholesterol level in MI patients and their affected sibs (82.1% and 80.8 %, respectively) as compared to their parents and unaffected sibs (73 %and 72.6%, respectively). Similarly, Friedlander et al. (2001) observed a higher level of total cholesterol (237 mg/dl) in affected as compared to healthy controls (190 mg /dl). Among the Pakistani population, the patients suffering from CAD, total cholesterol was found to be higher in female patients (230 mg/dl vs. 221 mg/dl) and LDL cholesterol level was lower (122.66 mg/dl vs. 130.33 mg/dl) in female patients compared to male patients, while HDL level was found to be higher (43 mg/dl vs. 41.3 mg/dl) in female as compared to male patients [Abbas et al., 2003].
3. Diabetes mellitus:
Diabetes mellitus has been strongly associated with MI. Among the diabetic patients, one out of three persons may suffer from MI, while among the non-diabetics only one out of five persons developed MI. [Esteghamati et al., 2006]. The prognosis of MI is more adverse in diabetic as compared to the non-diabetic patients [Norhammar et al., 2003].

Friedlander et al. (2001) stated that the incidence of diabetic risk factors between patients and controls was five times higher. Statistics from the Swedish Heart Intensive care Admissions registry, RIKS- HIA, have shown that one year after MI 13% of the men without diabetes and 22% of the diabetic men died, while in women the numbers are 14% and 26%, respectively [Norhammar et al., 2003 ]. Van det Horst et al. (2007) stated that the persistent hyperglycemia in MI has a strong correlation with the 30-days composite incidence of death, recurrent Infarction or repeat Percutaneous Coronary Intervention (PCI).
4. Smoking:
Smoking has been observed to play a vital role in the generation of arteriosclerosis, which is a major risk factor for MI. Friedlander et al. (2001) described a clear difference of tobacco use between the case patients of MI and controls (i.e. 69.2 % and 20.9%, respectively). Esteghamati et al. (2006) found the incidence of smoking in MI patients (52.8 %) to be significantly higher compared to unstable angina (UA) 38.6%. Broeckle et al. (2002) demonstrated a relatively high degree of current or former smoking with percentage of 82.1, 80.8, 72.6 and 73 in MI patients, affected sibs, unaffected sibs and their parents, respectively. Juhan-Vague et al. (2003) found the incidence of smoking (82.1%) was to be higher as compared to the non-smoker among the MI cases. Similarly, Murray et al. (2001) stated that the smoking of drugs like marijuana might aggravate different risk factors for MI, but has never shown to cause acute MI.
5. Family History:
Family history is considered as an important risk factor for MI and has bee shown to have the prognostic significance. Soysal et al. (2006) have shown a seven fold higher chance of developing MI in a person, if he had a first degree relative who has also suffered from MI. Metzger et al. (2002) has observed two fold relative risk of MI, if one positive relative with MI was recorded and three folds risk of MI, if two or more first-degree relatives with MI were recorded compared to patients who had no positive family history.

Andresdottir et al. (2002) estimated that about 15% of MI cases can be attributed only to familial factors despite the presence of other conventional risk factors. Friedlander et al. (2001) has observed that the risk factors for MI may tend to cluster in families. Sesso et al. (2001) predicted a high level of risk for Cardiovascular Diseases (CVD) in patients, if parental history was positive for MI. Friedlander et al. (2001) found a strong positive association of family history MI with early onset of the disease in females.

Beside the above-mentioned risk factors, another anthropometric risk factor for MI is the Body Mass Index (BMI). Juhan-Vague et al. (2003) recorded a minimum difference of BMI between cases and control, i.e. 27.09 3.31 and 26.11 3.2, while Friedlander et al. (2001) reported the BMI to be 29.3 7.4 in case and 24.8 5.4 in control, with no significant difference among cases and controls. On the other hand, Broeckel et al. (2002) also have shown no difference for BMI between MI patients and unaffected sibs.
6. Occurrence:
Myocardial infarction is one the major causes of morbidity and mortality in the western countries (Andresdottir et al. 2002), with 45 % of all death in men and 44% of death in women occurred due to CVD in Sweden in the year 2002 [Folkhalsorapport, 2005]. While in Stockholm, the incidence of MI (per 100,000) was 413 in men and 280 in women in the year 2000. The MI mortality was reported at 173 in men and 132 in women for the same year [Socialstyrelsen, 2005]. In Pakistan, out of 100,000 individuals 425 mortalities occurred due to cardiovascular disease [WHO, 2006]. In these individuals, incidence and mortality were found to be strongly correlated with age and sex of the cohort.
7. Genetic Basis of MI:
Myocardial infarction (MI) is a complex disorder that involves multiple genetic and environment factors interacting to produce the characteristic phenotype. Genetic linkage studies and candidate gene analysis have identified different loci and candidate genes predisposing to CAD and MI [Yamada et al., 2002; Voetsch and Loscalzo, 2004]. So in the current era of genomics, the interest has been directed towards the understanding of the onset of disease and its genetic factors. In this regard, tissue type Plasminogen Activator (t-PA) and Plasminogen Activator Inhibitor-1 (PAI-1) have been identified as a major risk for the onset of MI through Antifibrinolytic and Fibrinolytic pathway.
1. Fibrinolytic and Antifibrinolytic Pathway:
The Molecular Biology
Plaque rupture, arterial thrombosis and resultant clot formation have been identified as a major clinical manifestation of MI [Voetsch and Loscalzo, 2004]. In this scenario, the haemostatic factors play important role in the formation and dissolution of the fibrin clot [Wicklund et al., 2005]. These factors include the protein C system, antithrombin, tissue factor pathway inhibitor, and the fibrinolytic system. This fibrinolytic system consists of two major components; Plasminogen and tissue type Plasminogen Activator (t-PA), located on 8p12-p11.2 [Brandt, 2002].

Plasminogen is physiochemically converted into Plasmin, a 92 Kd protein, by t-PA using fibrin as a cofactor. The plasmin, which is a serine protease, degrades the insoluble fibrin polymer through cleavage of the lysl- and arginyl peptide bond, thus resulting in soluble fibrin products [van Meijer and Pannekoek, 1995]. The cascade of the t-PA and U-PA (Urinary Plasminogen Activator) which is an alternative of t-PA, is being secreted from the kidney, are cross regulated by the activity of Plasminogen Activator Inhibitor (PAI) located on 7q21.3-q22. The PAI-1 is a 45 KD glycoprotein containing 379 to 381 amino acids that makes a complex with the t-PA and thus inhibits its activity [Soysal et al., 2006]. This inhibition of the t-PA by the PAI-1 results in the decrease of fibrinolysis activity, leading to the fibrin accumulation that causes the thrombotic diseases [Marcelo et al., 2006].

Up till now four different types of PAI's have been identified, PAI-I to III and the protease nexin. PAI-1 is a major antagonist of t-PA and U-PA, contributing approximately 60 percent of inhibition to the plasminogen activators. PAI-II preferably antagonizes the U-PA, while the role of PAI-III is uncertain [Marcelo et al., 2006].
2. Plasminogen Activator Inhibitor (PAI-1) Polymorphism:
Several polymorphic loci have been identified in Plasminogen Activator Inhibitor-1 (PAI-1) gene, out of which the 4G/5G has been observed to be related to transcription regulation. This 4G/5G insertion/ deletion is identified at - 675 bp in the promoter sequence of PAI-1 gene. The presence of 4G at the respective loci has been reported to correlate with increased expression of the PAI-1 gene [Voetsch and Loscalzo, 2004]. While the presence of the 5 G is correlated with low expression of the PAI-1 gene, which ultimately leads to high fibrinolytic activity [Ericksson et al., 1995]. But these findings have not been the same among different populations [Doggen et al., 1999; Crainich et al., 2003; Jood et al., 2005]. In case control study of SMILE, Netherland, Doggen et al. (1999) found no association of 4G/5G with MI.
3. Tissue Plasminogen Activator (t-PA) Polymorphism:
Tissue Plasminogen Activator (t-PA) is also an important component of fibrinolytic system, which also has several polymorphic loci. An Alu repeat of 311 bps Insertion/ deletion is a major variation in the intron h of the gene. The presence of an insertion allele was associated with 50% increase in the risk of MI, while homozygous insertion carriers had more than 2 fold increased risk of developing MI [Voetsch and Loscalzo, 2004]. van der Bom et al. (1997) have shown the association of the I/I genotype with MI in the Rotterdam Study.
4. Associated Polymorphisms related to MI:
Beside the above mentioned polymorphisms, the other related polymorphisms also contribute in the establishment of the disease. Fibrinogen, a platelet aggregation protein, is responsible for the blood viscosity and endothelial cells proliferation. In the  chain of this gene, -445G/A is correlated with increased fibrinogen level compared to G/G genotype and may lead to atheroma [de Maat et al., 1998]. Similarly, another gene thrombomodulin is a surface receptor for thrombin. Salomaa et al. (1999) predicted a high risk of MI in decreased expression of this gene. While Doggen et al. (1998) have associated the substitution in Ala25Thr with increased risk of MI in patients with smoking habit. Similarly, Morange et al. (2003) have shown the association of elevated plasma level of Thrombin activatable fibrinolysis inhibitor (TAFI) with arterial thrombosis and CAD.
8. Treatments:
The onset of MI is not due to stenosis (narrowing of arteries), especially coronary artery, but occurs rapidly due to the activation of ruptured plaques within the coronary artery. Streptokinase and tissue Plasminogen activator (t-PA) are mostly used thrombolytic agents to prevent myocardial necrosis. Streptokinase, a 47 KD protein produced by beta hemolytic streptococci strain, make a 1:1 stoichiometric complex with Plasminogen and consequently convert into active plasmin that leads to dissolution of clot [Rodriguez et al., 1995].

Percutaneous Coronary Intervention (PCI) is an alternate procedure to remove the clot. In this procedure, a catheter is being inserted in the artery and a balloon is inflated to pressurize the clot and enlarge the vessel to restore the normal blood flow [Cox, 2002]. Besides the above-mentioned treatments, the other group of medicines utilized for the treatment and management of non-fatal MI are as follow:
1. Aspirin:
Aspirin has been reported to have numerous benefits even in the critical state of MI [Handler and Coghlan, 2007]. It inhibits the production of thromboxane A2, platelets and thrombus formation, and reduces inflammation through decreasing the C-reactive Protein (CRP) [Elmariah et al., 2008].
2.  Blockers:
 Blockers are associated with various benefits regarding the post MI treatment. They inhibit the myocardial ischemia by diminishing the myocardial oxygen demand and inhibit the expansion of the infarct size [Lip et al., 2000].  blockers are used to control the blood pressure in hypertensive persons suffering from MI. In ISIS study, the use of atenolol exhibited a 14% reduction in 7 day mortalities after MI [Elmariah et al., 2008].
3. ACE Inhibitors:
Angiotensin converting enzyme (ACE) inhibitors are responsible for the lowering of blood pressure by decreasing the systemic vascular resistance [Lip et al., 2000]. ACE inhibitor therapy is associated with 1% increase in survival after MI. ACE inhibitor therapy is also responsible for the release of tissue type plasminogen activator and, therefore, reduces the chance of reinfarction [Elmariah et al., 2008]. The patients with 40% or below Left Ventricular Ejection Fraction (LVEF) have been shown to be protected from severe heart failure by using Captopril in the Survival and Ventricular Enlargement (SAVE) trial [Pfefer et al., 1992].
4. Statins:
Statins therapy has been shown to reduce the risk of cardiovascular events when administered after an acute MI [de Lamos et al., 2004]. The major impact demonstrated by statins are in decreasing the thrombogenicity, reduction in inflammation, stabilization of the vulnerable plaques and regression of the atherosclerotic lesions [Elmariah et al., 2008].
