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 الصيدلة السريرية/النظري/المرحلة الرابعة

 د. مهند ياسر الرديف

CORONARY HEART DISEASE  

• Coronary heart disease (CHD), sometimes described as coronary artery disease 

(CAD) or ischemic heart disease (IHD), is a condition in which the vascular supply to 

the heart is impeded by atheroma, thrombosis or spasm of coronary arteries. This may 

impair the supply of oxygenated blood to cardiac tissue sufficiently to cause 

myocardial ischemia which, if severe or prolonged, may cause the death of cardiac 

muscle cells. 

• Common clinical manifestations of IHD include chronic stable angina and the 

acute coronary syndromes (ACS) of unstable angina (UA), non–ST-segment 

elevation myocardial infarction (NSTEMI), and ST-segment elevation myocardial 

infarction (STEMI). 

 

CHRONIC STABLE ANGINA 

•Angina pectoris, or simply angina, is the most common symptom of IHD. Angina is 

discomfort in the chest that occurs when the blood supply to the myocardium is 

compromised. 

• Chronic stable angina is defined as a chronic occurrence of chest discomfort due to 

transient myocardial ischemia with physical exertion or other conditions that increase 

oxygen demand. 

• Atherosclerosis leading to obstructive lesions in one or more of the major coronary 

arteries or their principal branches is the major cause of angina. Vasospasm at the 

site of an atherosclerotic plaque may contribute to angina by further restricting blood 

supply to the distal myocardium.  

• Less commonly, vasospasm in coronary arteries with no or minimal atherosclerotic 

disease can produce angina and even precipitate ACS. This type of vasospasm is 

referred to as variant or Prinzmetal’s angina. 
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Risk Factors 

• Factors that predispose an individual to IHD are listed below. Optimization of these 

modifiable risk factors can significantly reduce the risk of MI. 

 

Pathophysiology 

• The vast majority of CHD occurs in patients with atherosclerosis of the coronary 

arteries that starts before adulthood. 

• Chronic stable angina, atherosclerotic plaques are the most common cause of 

coronary artery narrowing and reductions in coronary blood flow. In contrast, in 

ACS, disruption of an atherosclerotic plaque with subsequent thrombus (blood clot) 

formation causes abrupt reductions in coronary blood flow and oxygen supply. 
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Atherogenesis 

• Atheroma is a focal disease of the intima of large and medium-sized arteries. 

Lesions evolve over decades, during most of which time they are clinically silent, the 

occurrence of symptoms signaling advanced disease. 

• Epidemiological studies have identified numerous risk factors for atheromatous 

disease. Many risk factors (e.g. type 2 diabetes, dyslipidemia, cigarette smoking) 

cause endothelial dysfunction, evidenced by reduced vasodilator responses to 

acetylcholine or to increased blood flow (so-called ‘flow-mediated dilatation’, 

responses that are inhibited by drugs that block nitric oxide [NO] synthesis).  

• Healthy endothelium produces NO and other mediators that protect against 

atheroma, so it is likely that metabolic cardiovascular risk factors act by causing 

endothelial dysfunction. 

 
• Atherogenesis involves: 

1. Endothelial dysfunction, with altered NO biosynthesis, predisposes to 

atherosclerosis. 

2. Injury of dysfunctional endothelium, which leads to expression of adhesion 

molecules. This encourages monocyte attachment and migration of monocytes from 

the lumen into the intima. Lesions have a predilection for regions of disturbed flow 

such as the origins of aortic branches. 

3. Low-density lipoprotein (LDL) cholesterol transport into the vessel wall. 

Endothelial cells and monocytes/macrophages generate free radicals that oxidize 

LDL (oxLDL), resulting in lipid peroxidation. 

4. oxLDL uptake by macrophages via ‘scavenger’ receptors. Such macrophages are 

called foam cells because of their ‘foamy’ histological appearance, resulting from 

accumulation of cytoplasmic lipid, and are characteristic of atheroma. Uptake of 

oxLDL activates macrophages and releases proinflammatory cytokines. 
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5. Subendothelial accumulation of foam cells and T lymphocytes to form fatty 

streaks. 

6. Protective mechanisms, for example cholesterol mobilization from the artery wall 

and transport in plasma as high-density lipoprotein (HDL) cholesterol, termed 

‘reverse cholesterol transport’. 

7. Cytokine and growth factor release by activated platelets, macrophages and 

endothelial cells, causing proliferation of smooth muscle and deposition of 

connective tissue components. This inflammatory fibroproliferative response leads to 

a dense fibrous cap overlying a lipid-rich core, the whole structure comprising the 

atheromatous plaque. 

8. Plaque rupture, which provides a substrate for thrombosis. The presence of large 

numbers of macrophages predisposes to plaque rupture, whereas vascular smooth 

muscle and matrix proteins stabilize the plaque. 
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• The hallmark feature in the pathophysiology of chronic stable angina is an 

established atherosclerotic plaque in one or more of the major coronary arteries that 

impedes coronary blood flow to the extent that myocardial oxygen supply can no 

longer meet increases in myocardial oxygen demand. 

• In contrast, the hallmark feature in the pathophysiology of ACS is atherosclerotic 

plaque rupture with subsequent thrombus formation. Plaque rupture refers to fissuring 

of the fibrous cap and exposure of the plaque contents to elements in the blood. 

Plaque composition, rather than the degree of coronary stenosis, determines the 

stability of the plaque and the likelihood of rupture and ACS. 

Clinical Syndromes 

• The primary clinical manifestation of CHD is chest pain. Chest pain arising from 

stable coronary atheromatous disease leads to stable angina and normally arises when 

narrowing of the coronary artery lumen exceeds 50% of the original luminal 

diameter. 

• Stable angina is a clinical syndrome characterized by discomfort in the chest, jaw, 

shoulder, back, or arms, typically elicited by exertion or emotional stress and relieved 

by rest or nitroglycerin. Characteristically, the discomfort (it is often not described by 

the patient as a pain) occurs after a predictable level of exertion, classically when 

climbing hills or stairs, and resolves within a few minutes on resting. 

Diagnostic Tests 

-ECG 

• A resting electrocardiogram (ECG) is indicated in all patients with angina-like 

symptoms. A 12-lead ECG should be done in patients with new or worsening 

symptoms of ischemia. 

-Stress testing 

• “Stress” testing with either exercise or pharmacologic stressors increases 

myocardial oxygen demand and is commonly used to evaluate the patient with 

suspected IHD. Approximately 50% of patients with IHD who have a normal ECG at 

rest will develop ECG changes with exercise on a treadmill (most commonly) or 

bicycle ergometer. 

• Dobutamine is a pharmacologic stressor used in patients who are unable to exercise. 

Dobutamine increases oxygen demand by stimulating the β1-receptor, leading to 

increases in heart rate and contractility. Dobutamine is commonly used with 

echocardiography (referred to as dobutamine stress echocardiography) to identify 

stress-induced wall motion abnormalities indicative of coronary disease. 
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-Cardiac catheterization  

• Coronary angiography (also referred to as a cardiac catheterization or “cardiac 

cath”) is considered the gold standard for the diagnosis of IHD. Coronary 

angiography is indicated when stress testing results are abnormal or symptoms of 

angina are poorly controlled.  

• Angiography involves catheter insertion into either the femoral or radial artery and 

advancement into the aorta and into the coronary arteries. Contrast medium is 

injected through the catheter into the coronary arteries allowing visualization of the 

coronary anatomy by fluoroscopy and identification of significant lesions of the 

coronary arteries. Contrast medium must be used cautiously in patients with 

preexisting renal disease (especially in those with diabetes) to avoid contrast-induced 

nephropathy. Judicious hydration may be warranted to reduce the direct toxic effects 

of contrast medium. 

TREATMENT 

• Treatment of stable angina is based on two principles: 

-Improve prognosis by preventing myocardial infarction and death. 

-Relieve or prevent symptoms. 

General Approach to Treatment 
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►Lifestyle Modifications 

 

►Nitroglycerin to Relieve Acute Symptoms 

• Short-acting nitrates are first-line treatment to terminate acute episodes of angina. 

All patients with a history of angina should have sublingual nitroglycerin tablets or 

spray to relieve acute ischemic symptoms.  

• Nitrates undergo biotransformation to nitric oxide. Nitric oxide activates smooth 

muscle guanylate cyclase, leading to increased intracellular concentrations of cyclic 

guanosine monophosphate, release of calcium from the muscle cell, and ultimately, to 

smooth muscle relaxation.  

• Nitrates primarily cause venodilation, leading to reductions in preload. The 

resultant decrease in ventricular volume and wall tension leads to a reduction in 

myocardial oxygen demand. In higher doses, nitrates cause arterial dilation and 

reduce afterload and blood pressure. In addition to reducing oxygen demand, nitrates 

increase myocardial oxygen supply by dilating the epicardial coronary arteries and 

collateral vessels, as well as relieving vasospasm. 

• At the onset of an angina attack, a 0.3 to 0.4 mg dose of nitroglycerin (tablet or 

spray) should be administered sublingually, and repeated every 5 minutes up to three 

times or until symptoms resolve. Standing enhances venous pooling and may 

contribute to hypotension, dizziness, or lightheadedness.  

• Sublingual nitroglycerin may be used to prevent effort-induced angina (i.e., angina 

that occurs with exertion). In this case, the patient should use sublingual 

nitroglycerin 2 to 5 minutes prior to an activity known to cause angina, with the 

effects persisting for approximately 30 minutes. 
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• All patients with IHD should receive a prescription for sublingual nitrates and 

education regarding their use. Points to emphasize when counseling a patient on 

nitroglycerin use include: 

-The seated position is generally preferred when using nitroglycerin because the drug 

may cause dizziness. 

-Keep nitroglycerin tablets in the original glass container and close the cap tightly 

after use. 

-Repeated use of nitroglycerin is not harmful or addictive and does not result in any 

long-term side effects. Patients should not hesitate to use nitroglycerin whenever 

needed. 

-Nitroglycerin should not be used within 24 hours of taking sildenafil or vardenafil or 

within 48 hours of taking tadalafil because of the potential for life-threatening 

hypotension. 

►Pharmacotherapy to Prevent Acute Coronary Syndromes and Death 

Antithrombotic drugs 

• One of the major complications arising from atheromatous plaque is thrombus 

formation. This causes an increase in plaque size and may result in myocardial 

infarction. Antiplatelet agents, in particular aspirin, are effective in preventing 

platelet activation and thus thrombus formation. 

• Aspirin. Aspirin acts via irreversible inhibition of platelet COX-1 and thus 

thromboxane production, which is normally complete with chronic dosing of 75 

mg/day. This antiplatelet action is apparent within an hour of taking a dose of 300 

mg. The effect on platelets lasts for the lifetime of the platelet. 

• Antiplatelet therapy with aspirin should be considered for all patients without 

contraindications, particularly in patients with a history of myocardial infarction. If 

aspirin is contraindicated (e.g., aspirin allergy) or is not tolerated by the patient, an 

alternative antiplatelet agent such as clopidogrel should be considered. 

• The optimal maintenance dose seems to be 75–150 mg day with lower doses having 

limited cardiac risk protection and higher doses increasing the risk of gastro-intestinal 

side effects. 

• Clopidogrel. Clopidogrel inhibits ADP activation of platelets and is useful as an 

alternative to aspirin in patients who are allergic or cannot tolerate aspirin. The usual 

dose is 300 mg once, then 75 mg daily. Although less likely to cause gastric erosion 

and ulceration, gastro-intestinal bleeding is still a major complication of clopidogrel 

therapy. 
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ACE inhibitors.  

• In the absence of contraindications, ACE inhibitors should be considered in all 

patients with IHD, particularly those individuals who also have hypertension, 

diabetes mellitus, chronic kidney disease, left ventricular dysfunction, history of 

myocardial infarction, or any combination of these. Additionally, ACE inhibitors 

should also be considered inpatients at high risk for developing IHD. Angiotensin 

receptor blockers may be used in patients with indications for ACE inhibitors but 

who cannot tolerate them due to side effects (e.g., chronic cough). 

• In addition to the vasodilation caused by inhibiting the production of angiotensin II, 

ACE inhibitors have anti-inflammatory, antithrombotic and antiproliferative 

properties. Some of these effects are mediated by actions on vascular endothelium 

and might be expected to be of benefit in all patients with CAD. ACE inhibitors also 

reduce the production of reactive oxygen species (ROS).  

Statins.  

• Studies have repeatedly demonstrated the benefit of reducing cholesterol, especially 

low-density lipoprotein-cholesterol (LDL-C), in patients with CHD. In addition to 

cholesterol-lowering properties, statins also have antithrombotic, anti-inflammatory 

and antiproliferative properties. They are also important in restoring normal 

endothelial function and inhibit the production of ROS in the vessel wall. 

• To control risk factors and prevent major adverse cardiac events, statin therapy 

should be considered in all patients with ischemic heart disease, particularly in those 

with elevated low-density lipoprotein cholesterol or diabetes. 

 

►Pharmacotherapy to Prevent Recurrent Ischemic Symptoms 

• The overall goal of antianginal therapy is to allow patients with IHD to resume 

normal activities without symptoms of angina and to experience minimal to no 

adverse drug effects. 

• The drugs traditionally used to prevent ischemic symptoms are β-blockers, CCBs, 

and nitrates. These drugs exert their antianginal effects by improving the balance 

between myocardial oxygen supply and demand, 

β-Blockers 

• β-Blockers are first-line therapy for preventing ischemic symptoms, particularly in 

patients with a history of myocardial infarction. In the absence of contraindications, 

β-blockers are the preferred antianginal therapy because of their potential 

cardioprotective effects. 

• β-Blockers reduce myocardial oxygen demand by blocking β-adrenergic receptors, 

thereby decreasing the heart rate and force of left ventricular contraction and 
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lowering blood pressure. The decreased heart rate not only reduces the energy 

demand on the heart but also permits better perfusion of the subendocardium by the 

coronary circulation. 

• β-Blockers may also reduce energy-demanding supraventricular or atrial 

arrhythmias and counteract the cardiac effects of hyperthyroidism or 

pheochromocytoma. 

• The β-blocker dose is commonly titrated to achieve the following: 

-Resting heart rate between 55 and 60 beats/min. 

-Maximum heart rate with exercise of 100 beats/min or less or 20 beats/min above 

the resting heart rate. 

• β-Blockers should be used with caution in patients with diabetes as the production 

of insulin is under adrenergic system control and thus their concomitant use may 

worsen glucose control. β-Blockers can also mask the symptoms of hypoglycemia 

and patients in whom the combination is considered of value should be warned of 

this; however, most clinicians now believe that the benefits of taking β-blockers, even 

in diabetics, outweigh the risks and they are frequently prescribed. 

Calcium Channel Blockers  

• Calcium channel blockers are recommended as alternative treatment in IHD when 

β-blockers are contraindicated or not tolerated. In addition, CCBs may be used in 

combination with β-blockers when initial treatment is unsuccessful. 

• Calcium channel blockers (CCBs) inhibit calcium entry into vascular smooth 

muscle and cardiac cells, resulting in the inhibition of the calcium-dependent process 

leading to muscle contraction. 

• Inhibition of calcium entry into the vascular smooth muscle cells leads to systemic 

vasodilation and reductions in afterload. Inhibition of calcium entry into the cardiac 

cells leads to reductions in cardiac contractility. Thus CCBs reduce myocardial 

oxygen demand by lowering both wall tension (through reductions in afterload) and 

cardiac contractility.  

• The nondihydropyridine CCBs, verapamil and diltiazem, further decrease 

myocardial oxygen demand by slowing cardiac sinoatrial and atrioventricular (AV) 

nodal conduction and lowering heart rate.  

• Because of their negative chronotropic effects, verapamil and diltiazem are 

generally more effective antianginal agents than the dihydropyridine CCBs.  

• In contrast, dihydropyridine CCBs, nifedipine in particular, inhibits calcium in the 

vasculature, and they are potent vasodilators that can cause baroreflex-mediated 

increases in sympathetic tone and heart rate. 

• All CCBs increase myocardial oxygen supply by dilating coronary arteries, thus 

increasing coronary blood flow and relieving vasospasm. 
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• CCBs have a particular role in the management of Prinzmetal's (variant) angina 

which is thought to be due to coronary artery spasm. 

Long-Acting Nitrates  

• Treatment with long-acting nitrates should be added to baseline therapy with either 

a β-blocker or CCB or a combination of the two. 

• Nitrate products are available in both oral and transdermal formulations for chronic 

use. All long-acting nitrate products produce effects within 30 to 60 minutes and are 

equally effective at preventing the recurrence of angina when used appropriately. 

• The major limitation of nitrate therapy is the development of tolerance with 

continuous use. The loss of antianginal effects may occur within the first 24 hours of 

continuous nitrate therapy. Although the cause of tolerance is unclear, several 

mechanisms have been proposed, including the generation of free radicals that 

degrade nitric oxide.  

• The most effective method to avoid tolerance and maintain the antianginal efficacy 

of nitrates is to allow a daily nitrate-free interval of at least 8 to 12 hours. Therefore, 

the nitrate-free interval should occur when the patient is least likely to experience 

angina. Generally, angina is less common during the nighttime hours when the 

patient is sleeping and myocardial oxygen demand is reduced. Thus it is common to 

dose long-acting nitrates so that the nitrate-free interval begins in the evening. For 

example, isosorbide dinitrate is typically dosed on awakening and again 6 to 7 hours 

later. However; this is generally not practiced in UA where there is no low-risk 

period and where continuous dosing is used, with increasing doses if tolerance 

develops. 

• Monotherapy with nitrates for the prevention of ischemia should generally be 

avoided for a couple of reasons:  

-First, reflex increases in sympathetic activity and heart rate, with resultant increases 

in myocardial oxygen demand, may occur secondary to nitrate-induced venodilation. 

-Second, patients are unprotected from ischemia during the nitrate-free interval.  

• β-Blockers and CCBs are dosed to provide 24-hour protection from ischemia.   

• Common adverse effects of nitrates include postural hypotension, dizziness, 

flushing, and headache secondary to venodilation. 

Ranolazine 

• Ranolazine, a selective inhibitor of late sodium influx, attenuates the abnormalities 

of ventricular repolarization and contractility associated with ischemia.  

• It has been shown to increase exercise tolerance, reduce anginal episodes and 

reduce the use of GTN.  
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• Side effects include dizziness, constipation, nausea, and the potential for 

prolongation of the QTc interval. Ranolazine seems to be a safe addition to current 

traditional drugs for chronic stable angina, especially in aggressive multidrug 

regimens. 

Nicorandil 

• Nicorandil is a compound that exhibits the properties of a nitrate but which also 

activates ATP-dependent potassium channels. 

Interventional Approaches 

►Percutaneous Coronary Intervention (PCI) 

• When optimal medical therapy fails (e.g., hospitalization for ACS) or if extensive 

coronary atherosclerosis is present, PCI is often performed to restore coronary blood 

flow and relieve symptoms. 

• Several catheter-based interventions may be used during PCI, including: 

-Percutaneous transluminal coronary angioplasty (PTCA) 

-Intracoronary bare metal stent placement 

-Intracoronary drug-eluting stent placement 

-Rotational atherectomy 

• During PCI, a catheter is advanced into the blocked coronary artery, as described 

for cardiac catheterization. If PTCA (i.e., balloon angioplasty) is performed, a 

balloon at the end of the catheter is inflated inside the artery at the site of the critical 

stenosis. When inflated, this balloon catheter displaces the atherosclerotic plaque out 

of the lumen of the artery, restoring normal myocardial blood flow.  

• Most PCI procedures involve the placement of a small mesh wire stent (similar in 

size and shape to the spring at the tip of a ballpoint pen) at the site of angioplasty. 

Coronary stenting involves use of a special balloon catheter containing the stent. 

When the balloon is inflated, the stent is deployed in the wall of the coronary artery, 

forming a sort of bridge or scaffold to maintain normal coronary blood flow.  

• Either a bare metal stent or a drug-eluting stent may be used. Drug-eluting stents are 

impregnated with low concentrations of an antiproliferative drug (paclitaxel, 

everolimus, sirolimus, or zotarolimus), which is released locally over a period of 

weeks to inhibit restenosis or re-narrowing of the coronary artery after PCI. 
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►Coronary Artery Bypass Graft Surgery 

• As an alternative to PCI, CABG surgery, or open-heart surgery, may be performed 

if the patient is found to have extensive coronary atherosclerosis (generally greater 

than 70% occlusion of three or more coronary arteries) or is refractory to optimal 

medical treatment. 

• During CABG surgery, veins from the leg (i.e., saphenous veins) or arteries from 

the arm (i.e., radial artery) or chest wall (i.e., internal mammary arteries) are 

surgically removed. In the case of venous or radial artery conduits, one end of the 

removed blood vessel is attached to the aorta, and the other end is attached to the 

coronary artery distal to the atherosclerotic plaque. 

 

 

 

 


