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Introduction
The coronary arteries are the vital conduits responsible for 
supplying oxygen-rich blood to the heart muscle. As the 
cornerstone of cardiovascular health, their proper function 
is paramount for sustaining life. However, when these 
arteries become compromised, the consequences can be 
dire, leading to one of the most prevalent cardiovascular 
conditions worldwide: coronary artery disease (CAD).CAD 
is a multifaceted and pervasive ailment characterized by the 
narrowing or blockage of the coronary arteries, typically 
due to the buildup of plaque—a combination of cholesterol, 
fat, calcium, and other substances. Over time, this plaque 
accumulation can restrict blood flow to the heart, depriving it 
of the oxygen and nutrients it needs to function optimally. The 
resultant ischemia, or insufficient blood supply, can trigger a 
cascade of events, culminating in potentially life-threatening 
complications such as heart attack, arrhythmias, or heart 
failure.[1,2].

The genesis of CAD is complex and multifactorial, often 
stemming from a confluence of genetic predispositions and 
modifiable risk factors. While certain individuals may be 
genetically predisposed to CAD, lifestyle choices such as poor 
dietary habits, sedentary behavior, smoking, and chronic stress 
can significantly exacerbate the risk. Moreover, comorbid 
conditions like hypertension, diabetes, and obesity can further 
amplify the likelihood of developing CAD, underscoring 
the intricate interplay between genetics, environment, 
and lifestyle.Understanding the pathophysiology of CAD 
elucidates the mechanisms underlying its development and 
progression. Atherosclerosis, the hallmark of CAD, begins 
with endothelial dysfunction—a disruption in the delicate 
balance of factors regulating the inner lining of the arteries.
[3,4].

This dysfunction paves the way for the infiltration of lipids 
into the arterial wall, initiating an inflammatory response that 
recruits immune cells and promotes the formation of fatty 
streaks. Over time, these fatty streaks evolve into fibrous 
plaques, which, if left unchecked, can undergo calcification and 
destabilization, ultimately precipitating acute coronary events.
The clinical manifestations of CAD encompass a spectrum 
of symptoms ranging from subtle discomfort to debilitating 
crises. Angina pectoris, the most common symptom, manifests 
as chest pain or pressure due to myocardial ischemia, often 
triggered by exertion or emotional stress. Variants such 
as unstable angina and microvascular angina may present 

with atypical symptoms or occur at rest, posing diagnostic 
challenges. In contrast, acute coronary syndromes (ACS), 
including myocardial infarction (MI) and unstable angina, 
represent acute manifestations of CAD, necessitating urgent 
intervention to avert catastrophic outcomes.[5,6].

Diagnosis of CAD entails a comprehensive assessment 
encompassing clinical evaluation, imaging modalities, 
and laboratory investigations. History-taking and physical 
examination serve as the initial steps, providing crucial 
insights into the patient's symptomatology, risk factors, 
and cardiovascular status. Noninvasive tests such as 
electrocardiography (ECG), stress testing, echocardiography, 
and coronary computed tomography angiography (CCTA) offer 
valuable diagnostic information, aiding in risk stratification 
and treatment planning. Invasive procedures such as coronary 
angiography and intravascular imaging provide definitive 
visualization of coronary anatomy, facilitating precise 
localization of lesions and guiding therapeutic interventions.
[7,8].

Management of CAD hinges on a multifaceted approach 
aimed at mitigating symptoms, preventing complications, 
and improving long-term outcomes. Lifestyle modifications, 
including dietary interventions, regular exercise, smoking 
cessation, and stress reduction, constitute the cornerstone 
of primary prevention, addressing modifiable risk factors 
and fostering cardiovascular health. Pharmacotherapy plays 
a pivotal role in secondary prevention, targeting various 
facets of the pathophysiological cascade underlying CAD. 
Antiplatelet agents, statins, beta-blockers, angiotensin-
converting enzyme inhibitors (ACEIs), and calcium channel 
blockers (CCBs) are among the pharmacological agents 
employed to reduce ischemic burden, stabilize plaques, 
and attenuate adverse remodeling.In select cases, invasive 
interventions such as percutaneous coronary intervention 
(PCI) or coronary artery bypass grafting (CABG) may 
be warranted to alleviate obstructive lesions and restore 
myocardial perfusion. PCI, a minimally invasive procedure 
involving the deployment of stents to scaffold narrowed 
or occluded arteries, offers prompt relief of symptoms 
and facilitates myocardial salvage in the setting of 
acute ischemia. Conversely, CABG entails the surgical 
revascularization of coronary arteries using autologous 
conduits, bypassing obstructive lesions and augmenting 
myocardial blood supply, particularly in patients with 
complex anatomy or multivessel disease.[9,10].
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Conclusion
Despite significant advances in diagnosis and management, 
CAD remains a leading cause of morbidity and mortality 
worldwide, underscoring the imperative for continued 
research and innovation. Emerging technologies such as 
artificial intelligence, genomics, and precision medicine hold 
promise in unraveling the complexities of CAD, facilitating 
early detection, personalized risk stratification, and targeted 
therapeutics. Moreover, concerted efforts aimed at fostering 
public awareness, promoting healthy behaviors, and addressing 
disparities in healthcare access are paramount in curbing 
the global burden of CAD and improving cardiovascular 
outcomes for all.
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