
i 
 

 

“Mean Platelet Volume and Platelet-to-Lymphocyte Ratio 

as Indicators of Coronary Artery Disease Severity: A One-

Year Observational Study."

 

BY 

DR.  

REG.NO.  

Dissertation 
 

Submitted to 

KAHER, Belagavi, Karnataka, 

In partial fulfilment of the requirements for the degree of 
 

 

 

DEPARTMENT OF , 

 

 

JAWAHARLAL NEHRU MEDICAL COLLEGE, 

BELAGAVI, KARNATAKA 

 

 

DEC 2025 / JAN 2026

 

 

 

 



ii 
 

ACCEPTANCE LETTER 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iii 
 

ABSTRACT 

Background: Coronary artery disease (CAD) remains one of the leading causes of morbidity 

and mortality worldwide. “Inflammation and platelet activation play a pivotal role in the 

initiation, progression, and complications of atherosclerosis. Mean Platelet Volume (MPV), a 

marker of platelet activity, and Platelet-to-Lymphocyte Ratio (PLR), an indicator of both 

inflammation and thrombosis, have emerged as potential biomarkers for assessing the severity 

of coronary artery disease. Identification of simple, inexpensive, and routinely available 

markers capable of predicting disease severity may facilitate early risk stratification and 

clinical decision-making in patients with suspected CAD. 

Aim and Objective: To study the association between Mean Platelet Volume, Platelet-to-

Lymphocyte Ratio, and coronary artery disease severity in patients admitted with suspected 

coronary artery disease and undergoing invasive coronary angiography. 

Materials and Methods: This one-year observational study was conducted among 320 

patients with suspected coronary artery disease undergoing coronary angiography at a tertiary 

care centre. Demographic characteristics, clinical presentation, comorbidities, laboratory 

parameters, electrocardiographic findings, echocardiographic findings, and coronary 

angiographic findings were recorded. Mean Platelet Volume and Platelet-to-Lymphocyte Ratio 

were calculated from routine hematological investigations. Coronary artery disease severity 

was assessed based on angiographic findings and categorized as normal epicardial coronaries, 

single vessel disease (SVD), double vessel disease (DVD), and triple vessel disease (TVD). 

Statistical analysis was performed using IBM SPSS version 22. A p-value of less than 0.05 was 

considered statistically significant. 

Results: The mean age of the study population was 59.70 ± 10.98 years, and 62.50% of the 

participants were males. Hypertension (63.92%) and diabetes mellitus (46.84%) were the most 

common comorbidities. Coronary angiography revealed single vessel disease in 31.87%, 

double vessel disease in 28.44%, triple vessel disease in 20.94%, and normal epicardial 

coronaries in 18.75% of patients. The mean PLR increased progressively from 126.75 ± 49.62 

in patients with normal epicardial coronaries to 138.42 ± 54.21 in SVD, 152.87 ± 61.33 in 

DVD, and 176.54 ± 72.18 in TVD, demonstrating a statistically significant association with 

CAD severity (p = 0.012). Similarly, the mean MPV increased from 9.36 ± 1.41 fL in patients 

with normal coronary arteries to 9.58 ± 1.10 fL in SVD, 9.95 ± 0.94 fL in DVD, and 10.13 ± 

0.95 fL in TVD, with a highly significant association (p < 0.001). 
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Discussion: The present study demonstrated a significant positive relationship between both 

MPV and PLR and the angiographic severity of coronary artery disease. Progressive elevation 

of these hematological markers was observed with increasing vessel involvement, suggesting 

enhanced platelet activation and systemic inflammation in patients with more extensive 

coronary atherosclerosis. These findings support the role of MPV and PLR as useful indicators 

of coronary artery disease burden. 

Conclusion: Mean Platelet Volume and Platelet-to-Lymphocyte Ratio were significantly 

associated with the severity of coronary artery disease on coronary angiography”. Both 

parameters increased progressively with increasing vessel involvement and may serve as 

simple, inexpensive, and readily available biomarkers for assessment of coronary artery disease 

severity and risk stratification in routine clinical practice. 

Keywords: Coronary Artery Disease, Mean Platelet Volume, Platelet-to-Lymphocyte Ratio, 

Coronary Angiography, Platelet Activation, Inflammation, Atherosclerosis, Single Vessel 

Disease, Triple Vessel Disease, Cardiovascular Risk Stratification. 
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INTRODUCTION 

 According to the World Health Organization (WHO), cardiovascular diseases (CVDs) 

are a group of disorders of the heart and blood vessels and remain the leading cause of death 

globally. “Among these, coronary artery disease (CAD) is the most common manifestation and 

is responsible for a substantial proportion of cardiovascular morbidity and mortality (1). CAD 

results from the progressive development of atherosclerotic plaques within the coronary 

arteries, leading to reduced myocardial blood flow, myocardial ischemia, and potentially acute 

coronary syndromes. The burden of CAD has increased significantly in developing countries, 

including India, due to rapid urbanization, sedentary lifestyles, unhealthy dietary habits, 

tobacco use, obesity, diabetes mellitus, and hypertension (2). 

Coronary artery disease is a complex inflammatory and thrombotic process involving 

endothelial dysfunction, platelet activation, leukocyte recruitment, and vascular inflammation. 

Increasing evidence suggests that inflammatory and hematological markers play an important 

role in the initiation, progression, and destabilization of atherosclerotic plaques (3). Therefore, 

identification of simple, cost-effective, and readily available biomarkers that reflect the severity 

of coronary artery disease has become an important area of cardiovascular research (4). 

Mean Platelet Volume (MPV) is a routinely measured parameter obtained from a complete 

blood count and reflects platelet size and activity. Larger platelets are metabolically and 

enzymatically more active, possess greater prothrombotic potential, and release higher levels 

of inflammatory and vasoactive substances (5). Elevated MPV has been associated with 

increased platelet aggregation, endothelial injury, and adverse cardiovascular outcomes. 

Several studies have demonstrated a relationship between increased MPV and the presence as 

well as severity of coronary artery disease (6). 

The Platelet-to-Lymphocyte Ratio (PLR) is another emerging biomarker derived from routine 

hematological parameters. It combines information regarding thrombocytic activity and 

inflammatory status (7). Increased platelet counts may indicate enhanced thrombotic activity, 

whereas reduced lymphocyte counts are often associated with physiological stress and systemic 

inflammation. Consequently, an elevated PLR has been linked to a higher burden of 

atherosclerosis, increased severity of coronary artery disease, and poorer cardiovascular 

prognosis (7). 

Coronary angiography remains the gold standard investigation for the assessment of coronary 

artery disease severity. Determining the association between MPV, PLR, and angiographic 

severity of CAD may provide valuable clinical information regarding risk stratification and 
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disease burden using inexpensive and widely available laboratory parameters (8). Hence, the 

present study was undertaken to evaluate the association between Mean Platelet Volume, 

Platelet/Lymphocyte Ratio, and coronary artery disease severity among patients undergoing 

invasive coronary angiography at a tertiary care centre (9). 

Global Epidemiology 

 Coronary artery disease (CAD), also known as ischemic heart disease (IHD), is the 

most common cardiovascular disorder and remains a major global public health challenge. 

According to the World Health Organization (WHO), cardiovascular diseases accounted for 

approximately 19.8 million deaths in 2022, representing nearly 32% of all deaths worldwide 

(2). Among these, ischemic heart disease contributed the largest proportion of cardiovascular 

mortality and remains the leading cause of death globally. Approximately 85% of 

cardiovascular deaths are due to heart attacks and strokes. More than three-fourths of these 

deaths occur in low- and middle-income countries, highlighting the disproportionate burden 

borne by developing nations (1).  

Over the past three decades, the global burden of cardiovascular disease has increased 

substantially. The number of cardiovascular deaths rose from approximately 12.4 million in 

1990 to 19.8 million in 2022, largely due to population growth, ageing, urbanization, and 

increasing prevalence of metabolic risk factors (1). The Global Burden of Disease study has 

consistently identified ischemic heart disease as the single largest contributor to cardiovascular 

mortality worldwide. Major risk factors include hypertension, diabetes mellitus, dyslipidemia, 

obesity, tobacco consumption, physical inactivity, unhealthy dietary patterns, and psychosocial 

stress. Despite advances in preventive cardiology, pharmacotherapy, and interventional 

procedures, CAD continues to be associated with significant morbidity, mortality, and 

healthcare expenditure globally (10).  

Indian Epidemiology 

 India is experiencing a rapidly growing epidemic of coronary artery disease. 

Cardiovascular diseases are currently the leading cause of mortality and disability in the 

country. It is estimated that nearly one-fourth of all deaths in India are attributable to 

cardiovascular diseases, with ischemic heart disease accounting for the largest share of these 

deaths (1). The age-standardized cardiovascular disease death rate in India has been reported 

to be approximately 272 per 100,000 population, which is higher than the global average of 

235 per 100,000 population (11).  

The Indian cardiovascular epidemic is characterized by an earlier age of onset, increased 

prevalence among younger individuals, higher case fatality rates, and greater premature 
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mortality compared to many Western populations. Studies have demonstrated that Indians 

develop coronary artery disease nearly 5–10 years earlier than populations in developed 

countries (12). Furthermore, approximately 50% of cardiovascular deaths in India occur before 

the age of 70 years. Rapid urbanization, changing lifestyles, increasing prevalence of diabetes 

mellitus, hypertension, central obesity, smoking, and dyslipidemia have contributed 

significantly to the rising burden of CAD (13).  

Recent systematic reviews have shown a substantial prevalence of cardiovascular disease 

among Indian adults, particularly in urban populations where sedentary lifestyle and metabolic 

risk factors are more common. The burden of ischemic heart disease has increased across all 

states of India, making CAD one of the most important non-communicable diseases requiring 

urgent preventive and therapeutic interventions (14).  

Karnataka Epidemiology 

 Karnataka mirrors the national trend of increasing cardiovascular disease burden and 

has witnessed a steady rise in coronary artery disease over the past two decades. According to 

the Karnataka Disease Burden Profile developed under the India State-Level Disease Burden 

Initiative, ischemic heart disease is among the leading causes of years of life lost due to 

premature mortality in the state (15). Non-communicable diseases account for the majority of 

the disease burden in Karnataka, with ischemic heart disease, stroke, diabetes mellitus, chronic 

obstructive pulmonary disease, and chronic kidney disease contributing significantly to 

morbidity and mortality (16).  

State-level health data indicate that non-communicable diseases contribute more than 65% of 

the total disability-adjusted life years (DALYs) in Karnataka. Ischemic heart disease remains 

one of the foremost causes of premature death among both males and females (16). Urban 

centers such as Bengaluru, Mysuru, Hubballi, and Belagavi have reported increasing numbers 

of patients presenting with acute coronary syndromes and chronic coronary artery disease. 

Rising prevalence of diabetes mellitus, hypertension, obesity, tobacco consumption, alcohol 

use, and physical inactivity has accelerated the burden of CAD within the state (16).  

The growing burden of heart disease in Karnataka is also reflected by the expansion of 

specialized cardiac care facilities across the state. Increasing demand for coronary angiography, 

percutaneous coronary interventions, and cardiac surgeries highlights the significant impact of 

coronary artery disease on the healthcare system (17). Given the substantial burden of CAD in 

Karnataka, identification of inexpensive and readily available biomarkers such as Mean 

Platelet Volume and Platelet/Lymphocyte Ratio may aid in early risk stratification and 

assessment of disease severity among affected patients (18).  
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AIMS AND OBJECTIVES 

OBJECTIVE OF THE STUDY: 

To study the association between Mean platelet volume, platelet/lymphocyte ratio and 

coronary artery disease severity in patients admitted with suspected coronary artery disease 

and undergoing invasive coronary angiography. 
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REVIEW OF LITERATURE 

 

Figure 1: Anatomy of Human Heart 

 

Coronary artery disease is one of the most important cardiovascular disorders encountered 

in clinical practice and remains a major cause of morbidity and mortality worldwide. It occurs 

due to narrowing or obstruction of the coronary arteries, most commonly as a result of 

atherosclerosis (2). The coronary arteries supply oxygen-rich blood to the myocardium, and 

any reduction in this blood supply can lead to myocardial ischemia. Depending on the degree, 

duration, and extent of obstruction, coronary artery disease may present as stable angina, 

unstable angina, myocardial infarction, heart failure, arrhythmias, or sudden cardiac death (2). 

Definition of Coronary Artery Disease 

Coronary artery disease is defined as a pathological condition in which the coronary 

arteries become narrowed, obstructed, or functionally impaired, leading to reduced blood 

supply to the heart muscle (2). The most common underlying cause is atherosclerosis, where 

lipids, inflammatory cells, smooth muscle cells, and fibrous tissue accumulate within the 

arterial wall to form plaques. These plaques gradually reduce the arterial lumen and limit 

myocardial perfusion, particularly during increased oxygen demand (19). Coronary artery 

disease may remain clinically silent for many years or may present with symptoms such as 

chest pain, breathlessness, fatigue, palpitations, or acute myocardial infarction (2).  
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Burden of Coronary Artery Disease 

Coronary artery disease represents a major health burden because it is one of the leading causes 

of death, hospitalization, disability, and healthcare expenditure. The burden is increasing due 

to population ageing, urbanization, sedentary lifestyle, unhealthy dietary habits, tobacco use, 

obesity, diabetes mellitus, hypertension, and dyslipidemia. In many patients, coronary artery 

disease develops silently and becomes clinically evident only after significant myocardial 

ischemia or an acute coronary event (20). 

Anatomy of Coronary Circulation 

 

Figure 2: Coronary Arteries 

The coronary circulation is the vascular system that supplies blood to the myocardium. 

Since the heart continuously contracts and has high oxygen requirements, an adequate and 

uninterrupted coronary blood supply is essential for normal cardiac function (21). The coronary 

arteries arise from the aortic root just above the aortic valve and divide into branches that supply 

different regions of the heart. Any narrowing or obstruction in these arteries may reduce 

myocardial perfusion and produce ischemic symptoms (21). 

The coronary arterial system consists mainly of the left coronary artery and right coronary 

artery. The left main coronary artery arises from the left coronary sinus and usually divides 

into the left anterior descending artery and left circumflex artery. The left anterior descending 

artery supplies the anterior wall of the left ventricle, anterior interventricular septum, and apex 
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(22). The left circumflex artery supplies the lateral and posterolateral walls of the left ventricle 

through obtuse marginal branches. The right coronary artery arises from the right coronary 

sinus and commonly supplies the right atrium, right ventricle, inferior wall of the left ventricle, 

and atrioventricular nodal region (23). 

Pathogenesis of Coronary Artery Disease 

The pathogenesis of coronary artery disease is a progressive process involving 

endothelial dysfunction, lipid accumulation, inflammation, plaque formation, and thrombosis. 

It begins when the vascular endothelium is damaged by risk factors such as hypertension, 

diabetes mellitus, smoking, dyslipidemia, obesity, oxidative stress, and systemic inflammation. 

Endothelial dysfunction increases vascular permeability and promotes entry of low-density 

lipoprotein cholesterol into the arterial wall (24). 

Atherosclerosis and Atherothrombosis 

 

Figure 3: Formation of Atherosclerotic Plaque and it’s evolution 

Atherosclerosis and atherothrombosis are the fundamental pathological processes 

responsible for the development and progression of coronary artery disease. Atherosclerosis is 

a chronic inflammatory disorder characterized by lipid accumulation, inflammatory cell 

infiltration, and fibrous plaque formation within the arterial wall (19). Over time, these plaques 

may enlarge, become unstable, and eventually rupture, leading to thrombus formation and acute 

coronary events. The process begins years before clinical manifestations become apparent and 

progresses through a series of well-defined stages involving endothelial dysfunction, lipid 

deposition, inflammation, plaque growth, and thrombosis (25). Atherothrombosis refers to the 

formation of a thrombus on a disrupted atherosclerotic plaque. This phenomenon is responsible 
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for the majority of acute coronary syndromes, including unstable angina, non-ST elevation 

myocardial infarction, and ST-elevation myocardial infarction. The interplay between vascular 

inflammation, platelet activation, coagulation pathways, and endothelial injury determines 

disease severity and clinical outcomes (26). 

Endothelial Dysfunction 

 

Figure 4 Endothelial dysfunction and inflammation 

Endothelial dysfunction is considered the earliest and most important event in the development 

of atherosclerosis and coronary artery disease. The vascular endothelium is a single layer of 

cells lining the inner surface of blood vessels and plays a crucial role in maintaining vascular 

homeostasis (27). Under normal physiological conditions, endothelial cells regulate vascular 

tone, inhibit platelet adhesion, prevent thrombosis, control inflammatory responses, and 

maintain smooth blood flow. Healthy endothelium produces vasodilatory substances such as 

nitric oxide and prostacyclin, which help preserve vascular integrity and prevent excessive 

platelet activation (28). 

Various cardiovascular risk factors including hypertension, diabetes mellitus, dyslipidemia, 

smoking, obesity, oxidative stress, and aging can damage endothelial cells and impair their 

normal function. This injury reduces nitric oxide bioavailability and promotes vasoconstriction, 

inflammation, leukocyte adhesion, and platelet activation (29). Increased endothelial 

permeability allows lipoproteins, particularly low-density lipoprotein cholesterol, to enter the 

arterial wall and initiate atherosclerotic changes. Endothelial dysfunction therefore represents 
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the critical link between cardiovascular risk factors and the development of atherosclerosis 

(30). 

Lipid Accumulation and Fatty Streak Formation 

Lipid accumulation within the arterial wall is a fundamental step in the development of 

atherosclerosis. Following endothelial dysfunction, increased vascular permeability allows 

circulating lipoproteins, particularly low-density lipoprotein cholesterol, to penetrate the 

intimal layer of the arterial wall (30). Once trapped within the subendothelial space, these 

lipoproteins undergo oxidative modification due to the action of reactive oxygen species and 

inflammatory mediators. Oxidized low-density lipoprotein possesses potent pro-inflammatory 

properties and serves as a major stimulus for the recruitment of inflammatory cells into the 

vessel wall (31). 

Monocytes circulating in the bloodstream adhere to activated endothelial cells and migrate into 

the intima. Within the arterial wall, these monocytes differentiate into macrophages and engulf 

oxidized lipoproteins through scavenger receptors (32). Continuous uptake of lipids transforms 

macrophages into lipid-laden foam cells. Aggregates of foam cells form the earliest visible 

lesion of atherosclerosis known as the fatty streak. Fatty streaks can be detected even in young 

individuals and represent the initial stage of plaque development (33). 

Inflammatory Response in Atherosclerosis 

Inflammation plays a central role throughout every stage of atherosclerosis, from initiation of 

endothelial injury to plaque rupture and thrombosis. Atherosclerosis is currently recognized as 

a chronic inflammatory disease of the arterial wall rather than merely a disorder of lipid 

accumulation (34). The inflammatory response is initiated when endothelial dysfunction 

permits entry and oxidation of lipoproteins within the intima. Oxidized lipoproteins stimulate 

the production of inflammatory cytokines and chemokines that attract immune cells to the site 

of injury (35). 

Monocytes, macrophages, T lymphocytes, and other inflammatory cells infiltrate the arterial 

wall and contribute to the progression of atherosclerotic lesions. Activated macrophages 

release cytokines, proteolytic enzymes, and reactive oxygen species that perpetuate 

inflammation and promote plaque growth. The lymphocytes modulate immune responses 

through secretion of various cytokines that influence macrophage activity and vascular 

remodeling (36). 

Plaque Formation and Progression 

Atherosclerotic plaque formation is a gradual process that evolves from fatty streaks into 

complex fibrofatty lesions capable of obstructing coronary blood flow. Following lipid 
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accumulation and inflammatory cell infiltration, smooth muscle cells migrate from the media 

into the intima and proliferate under the influence of growth factors released by activated 

platelets, macrophages, and endothelial cells (24). These smooth muscle cells synthesize 

extracellular matrix components including collagen, elastin, and proteoglycans, which 

contribute to the formation of a fibrous cap over the lipid-rich core (37). 

Plaque Instability and Rupture 

Plaque instability is the pathological process responsible for most acute coronary syndromes. 

Vulnerable plaques contain a large lipid-rich necrotic core, intense inflammatory activity, and 

a thin fibrous cap. Activated macrophages release matrix metalloproteinases and other 

proteolytic enzymes that degrade collagen within the fibrous cap, reducing its structural 

strength (25). 

Thrombus Formation in Coronary Artery Disease 

 

Figure 5 Mechanism of Thrombus formation 

 



Review Of Literature  

14 | P a g e  
 

Thrombus formation represents the final stage in the pathogenesis of coronary artery disease 

and is directly responsible for most acute coronary syndromes. Following plaque rupture or 

endothelial erosion, subendothelial collagen and tissue factor are exposed to circulating blood, 

triggering platelet adhesion and activation (38). 

Activated platelets release numerous mediators that amplify thrombus formation and recruit 

additional platelets to the site of injury. Simultaneously, activation of the coagulation cascade 

results in fibrin formation, stabilizing the platelet-rich thrombus (39). 

The extent of thrombus formation determines the severity of myocardial ischemia and clinical 

presentation. Partial occlusion may produce unstable angina or NSTEMI, whereas complete 

occlusion commonly results in STEMI. Because platelet activation is central to thrombus 

formation, markers such as Mean Platelet Volume and Platelet-to-Lymphocyte Ratio are 

biologically relevant indicators of the thrombo-inflammatory activity associated with coronary 

artery disease severity (40). 

Risk Factors for Coronary Artery Disease 

Coronary artery disease develops as a result of the interaction of multiple risk factors 

that influence the initiation, progression, and complications of atherosclerosis. These factors 

contribute to endothelial dysfunction, lipid accumulation, inflammation, platelet activation, 

and thrombus formation (3). Identification of risk factors is important because they help in 

predicting disease occurrence, assessing prognosis, and implementing preventive strategies. 

Risk factors are broadly classified into non-modifiable and modifiable categories. Non-

modifiable risk factors are inherent characteristics that cannot be altered, whereas modifiable 

risk factors can be controlled through lifestyle changes and medical interventions (41). 

The contribution of risk factors varies among individuals; however, the cumulative effect of 

multiple risk factors substantially increases the likelihood of developing coronary artery 

disease. Recognition of these factors is therefore essential for both primary and secondary 

prevention of cardiovascular events (20). 

Non-Modifiable Risk Factors 

Non-modifiable risk factors are inherent characteristics that cannot be altered through 

lifestyle modification, pharmacological treatment, or medical intervention. These factors 

significantly influence an individual's predisposition to coronary artery disease and play a 

fundamental role in determining baseline cardiovascular risk (20). Although they cannot be 

changed, identification of these risk factors is essential because they assist clinicians in early 

risk stratification, screening, and implementation of preventive measures. Individuals 
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possessing one or more non-modifiable risk factors often develop coronary artery disease 

earlier and may experience more severe forms of atherosclerotic disease (20). 

Age 

Age is one of the strongest predictors of coronary artery disease. The prevalence and 

severity of atherosclerosis increase progressively with advancing age due to cumulative 

exposure to cardiovascular risk factors and age-related vascular changes (20). Structural and 

functional alterations occur within the arterial wall over time, including endothelial 

dysfunction, increased arterial stiffness, vascular calcification, and impaired regenerative 

capacity. These changes promote the development and progression of atherosclerotic plaques 

(42). 

Sex 

Sex is an important determinant of coronary artery disease risk and clinical presentation. Men 

generally develop coronary artery disease earlier than women and have a higher incidence of 

cardiovascular events during middle age (43). This difference is largely attributed to the 

protective effects of endogenous estrogen in premenopausal women. Estrogen exerts beneficial 

effects on lipid metabolism, endothelial function, vascular tone, and inflammatory responses, 

thereby delaying the onset of atherosclerosis (44). 

Family History 

A positive family history of coronary artery disease is a well-established non-modifiable risk 

factor that reflects the contribution of genetic and shared environmental influences. Individuals 

with first-degree relatives affected by premature coronary artery disease have a significantly 

higher risk of developing the disease themselves. Premature coronary artery disease is 

generally defined as disease occurring before 55 years of age in male relatives and before 65 

years of age in female relatives (20). 

Modifiable Risk Factors 

Modifiable risk factors are those determinants of coronary artery disease that can be prevented, 

controlled, or corrected through lifestyle modification, pharmacological therapy, and public 

health interventions. These risk factors play a pivotal role in the initiation, progression, and 

complications of atherosclerosis (20).  

Hypertension 

Hypertension is one of the most important and well-established risk factors for coronary artery 

disease. Persistent elevation of blood pressure causes structural and functional alterations 

within the vascular wall, leading to endothelial dysfunction, arterial stiffness, and accelerated 

atherosclerosis (45). Elevated blood pressure increases mechanical stress on the endothelium, 
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promoting vascular injury and facilitating the entry of lipoproteins into the arterial wall. These 

changes initiate inflammatory responses and contribute to plaque formation (46). 

Diabetes Mellitus 

Diabetes mellitus is a major metabolic disorder that substantially increases the risk of coronary 

artery disease. Patients with diabetes are at a significantly higher risk of developing 

atherosclerosis, multivessel coronary disease, recurrent cardiovascular events, and 

cardiovascular mortality (47). Chronic hyperglycemia produces widespread vascular injury 

through multiple mechanisms, including oxidative stress, endothelial dysfunction, 

inflammation, and abnormalities of lipid metabolism (48). 

Dyslipidemia 

Dyslipidemia refers to abnormalities in plasma lipid concentrations that contribute to the 

development of atherosclerosis and coronary artery disease. Elevated levels of low-density 

lipoprotein cholesterol and triglycerides, along with reduced levels of high-density lipoprotein 

cholesterol, are strongly associated with increased cardiovascular risk. Dyslipidemia plays a 

central role in atherogenesis by facilitating lipid deposition within the arterial wall (49). 

Smoking and Tobacco Use 

Smoking is among the most powerful preventable risk factors for coronary artery disease. 

Tobacco smoke contains thousands of harmful chemicals that adversely affect vascular 

function, lipid metabolism, coagulation pathways, and inflammatory responses. Both active 

smoking and exposure to second-hand smoke significantly increase cardiovascular risk (50). 

Obesity and Metabolic Syndrome 

Obesity is a major contributor to cardiovascular disease and is closely linked to the 

development of coronary artery disease. Excess adipose tissue, particularly visceral obesity, is 

associated with metabolic abnormalities that promote atherosclerosis. Obesity contributes to 

insulin resistance, hypertension, dyslipidemia, inflammation, and endothelial dysfunction, all 

of which increase cardiovascular risk (51). 

Physical Inactivity 

Physical inactivity is an important but often overlooked risk factor for coronary artery disease. 

Sedentary behavior contributes to obesity, hypertension, diabetes mellitus, dyslipidemia, and 

metabolic syndrome, thereby increasing cardiovascular risk. Regular physical activity exerts 

beneficial effects on vascular function, glucose metabolism, lipid profile, body weight, and 

inflammatory status (52). 
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Clinical Spectrum of Coronary Artery Disease 

Coronary artery disease encompasses a broad range of clinical manifestations resulting 

from reduced coronary blood flow and myocardial ischemia. The clinical presentation depends 

upon the extent of atherosclerotic involvement, degree of coronary obstruction, duration of 

ischemia, presence of collateral circulation, and occurrence of plaque rupture or thrombosis 

(2). Patients may remain asymptomatic for years despite significant atherosclerotic burden, 

while others may present suddenly with acute myocardial infarction or sudden cardiac death 

(53). 

The clinical spectrum of coronary artery disease is broadly categorized into chronic coronary 

syndrome and acute coronary syndrome. Chronic coronary syndrome is characterized by stable 

atherosclerotic plaques producing predictable symptoms, whereas acute coronary syndrome 

results from sudden plaque disruption and thrombus formation leading to abrupt reduction in 

coronary blood flow. Understanding these clinical entities is important for accurate diagnosis, 

risk stratification, and management (2). 

Chronic Coronary Syndrome 

Chronic coronary syndrome refers to a stable clinical condition resulting from fixed 

atherosclerotic narrowing of the coronary arteries. It represents the chronic phase of coronary 

artery disease in which myocardial oxygen supply becomes insufficient to meet increased 

myocardial oxygen demand during physical exertion, emotional stress, or other physiological 

challenges. The symptoms are generally predictable, reproducible, and relieved by rest or 

administration of nitrates (2). 

The underlying pathology involves stable atherosclerotic plaques with thick fibrous caps and 

relatively low inflammatory activity. These plaques gradually enlarge over time and produce 

progressive luminal narrowing. Despite significant stenosis, coronary blood flow at rest is often 

adequate due to compensatory mechanisms; however, the inability to augment blood flow 

during increased demand results in myocardial ischemia (2). 

Acute Coronary Syndrome 

Acute coronary syndrome represents a group of clinical conditions resulting from 

sudden reduction in coronary blood flow due to plaque rupture, plaque erosion, or thrombus 

formation. It constitutes a medical emergency and is associated with substantial morbidity and 

mortality (54). Acute coronary syndrome develops when an atherosclerotic plaque becomes 

unstable and exposes thrombogenic material to circulating blood, leading to platelet activation, 

aggregation, and thrombus formation (25). 



Review Of Literature  

18 | P a g e  
 

The clinical manifestations vary according to the degree and duration of coronary artery 

obstruction. Partial obstruction may produce unstable angina or NSTEMI, whereas complete 

occlusion usually results in STEMI. Acute coronary syndrome is characterized by acute 

myocardial ischemia and may progress rapidly if not treated promptly (40). 

Unstable Angina 

Unstable angina is a clinical condition characterized by myocardial ischemia occurring 

without detectable myocardial necrosis. It develops due to abrupt reduction in coronary blood 

flow resulting from plaque disruption and non-occlusive thrombus formation. Unlike stable 

angina, symptoms are unpredictable and may occur at rest or with minimal exertion (55). 

The pathophysiological basis of unstable angina involves increased plaque vulnerability, 

endothelial dysfunction, platelet activation, and transient coronary obstruction. Although 

myocardial injury is insufficient to cause significant cardiomyocyte necrosis, the condition 

indicates a high risk of progression to myocardial infarction (55). 

 

 Figure 6: Non-ST Elevation Myocardial Infarction (NSTEMI) 

NSTEMI is a form of acute myocardial infarction characterized by myocardial necrosis without 

persistent ST-segment elevation on electrocardiography. It usually results from partial or 

transient occlusion of a coronary artery caused by plaque rupture and thrombus formation. 

Although coronary obstruction is incomplete, myocardial ischemia is sufficient to produce 

irreversible myocardial injury (40). 

The diagnosis of NSTEMI requires evidence of myocardial necrosis demonstrated by elevated 

cardiac biomarkers in the appropriate clinical setting. Troponin elevation reflects 

cardiomyocyte injury and distinguishes NSTEMI from unstable angina (56). 
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ST-Elevation Myocardial Infarction (STEMI) 

STEMI represents the most severe manifestation of acute coronary syndrome and results from 

complete and sustained occlusion of a coronary artery. It is characterized by transmural 

myocardial ischemia leading to extensive myocardial necrosis. Rapid restoration of coronary 

blood flow is critical because prolonged ischemia causes irreversible myocardial damage and 

significantly increases mortality (57). 

The underlying mechanism usually involves rupture of a vulnerable atherosclerotic plaque 

followed by formation of an occlusive thrombus. Complete interruption of blood flow produces 

severe ischemia affecting the full thickness of the myocardium supplied by the affected artery 

(25). 

Patients typically present with intense retrosternal chest pain lasting more than twenty minutes 

and often associated with sweating, nausea, vomiting, dyspnea, and anxiety. 

Electrocardiography demonstrates characteristic ST-segment elevation in the affected leads, 

while cardiac biomarkers show marked elevation (40). 

STEMI requires immediate reperfusion therapy through primary percutaneous coronary 

intervention or thrombolytic therapy. The extent of myocardial damage and clinical outcome 

depend largely on the duration of ischemia and the speed of reperfusion. Because STEMI 

reflects profound platelet activation, inflammation, and thrombosis, it represents the most 

dramatic clinical expression of advanced atherothrombotic coronary artery disease (58). 

Diagnostic Evaluation of Coronary Artery Disease 

The diagnosis of coronary artery disease requires a comprehensive evaluation that integrates 

clinical assessment, laboratory investigations, non-invasive imaging, and invasive diagnostic 

procedures. Early and accurate diagnosis is essential for identifying myocardial ischemia, 

assessing disease severity, stratifying cardiovascular risk, and determining appropriate 

treatment strategies (2). Since coronary artery disease may present with a wide spectrum of 

symptoms ranging from stable angina to acute myocardial infarction, a systematic diagnostic 

approach is necessary (2). 

Clinical Assessment 

Clinical assessment forms the cornerstone of coronary artery disease diagnosis and remains the 

first step in evaluating patients with suspected myocardial ischemia. A detailed history and 

thorough physical examination provide valuable information regarding symptom 

characteristics, cardiovascular risk factors, and the likelihood of underlying coronary artery 

disease (2). 
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Electrocardiography 

Electrocardiography (ECG) is one of the most widely used and readily available investigations 

for the evaluation of coronary artery disease. It records the electrical activity of the heart and 

provides important information regarding myocardial ischemia, infarction, arrhythmias, and 

conduction abnormalities (59). 

In patients with coronary artery disease, myocardial ischemia alters ventricular depolarization 

and repolarization, producing characteristic electrocardiographic changes. The ECG is 

particularly valuable in the evaluation of acute coronary syndromes because it can rapidly 

identify life-threatening ischemic events requiring urgent intervention (60). 

Cardiac Biomarkers 

Cardiac biomarkers are biochemical substances released into the bloodstream following 

myocardial injury. They play a crucial role in the diagnosis, risk stratification, and prognostic 

assessment of patients presenting with suspected acute coronary syndrome. Measurement of 

cardiac biomarkers allows detection of myocardial necrosis even when electrocardiographic 

findings are inconclusive (61). 

Cardiac troponins are currently regarded as the most sensitive and specific biomarkers for 

myocardial injury. Elevated troponin levels indicate cardiomyocyte necrosis and are essential 

for diagnosing myocardial infarction. Other biomarkers may provide supplementary 

information regarding myocardial stress, inflammation, and cardiovascular risk (62). 

Echocardiography 

Echocardiography is a non-invasive imaging modality that uses ultrasound waves to visualize 

cardiac structures and assess cardiac function. It provides valuable information regarding 

ventricular performance, wall motion abnormalities, valvular function, chamber dimensions, 

and complications associated with coronary artery disease (63). 

In patients with myocardial ischemia or infarction, reduced blood supply to the myocardium 

may produce regional wall motion abnormalities. Detection of these abnormalities assists in 

identifying ischemic territories and evaluating the functional impact of coronary artery disease 

(64). 

Stress Testing 

Stress testing is a non-invasive diagnostic method used to detect inducible myocardial 

ischemia. The principle of stress testing is based on increasing myocardial oxygen demand 

through exercise or pharmacological stimulation and identifying evidence of inadequate 

coronary blood flow. Patients with significant coronary artery stenosis may develop ischemia 

during stress before symptoms occur at rest (65). 
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Exercise stress testing is commonly performed using a treadmill or bicycle ergometer while 

monitoring electrocardiographic changes, heart rate, blood pressure, and symptoms. 

Pharmacological stress testing is used in patients unable to perform adequate physical exercise 

(66). 

Coronary Angiography 

Coronary angiography is considered the gold standard investigation for the diagnosis and 

assessment of coronary artery disease. It provides direct visualization of the coronary arterial 

lumen and allows precise determination of the location, extent, and severity of coronary artery 

stenosis. Coronary angiography plays a central role in the diagnosis, risk stratification, and 

management of patients with suspected or established coronary artery disease (67). 

The procedure is performed by introducing a catheter through the radial or femoral artery and 

advancing it into the coronary ostia. Injection of radiographic contrast material allows 

visualization of the coronary arteries under fluoroscopic imaging (68). 

Coronary Angiography and Assessment of Disease Severity 

Coronary angiography is the definitive diagnostic procedure for evaluating coronary artery 

disease and remains the gold standard for assessing the anatomical severity of coronary artery 

involvement. It provides direct visualization of the coronary arterial lumen, enabling accurate 

identification of stenotic lesions, determination of disease extent, and planning of therapeutic 

interventions (67). The procedure is particularly important in patients with suspected or 

confirmed coronary artery disease because it allows precise assessment of the number of 

vessels involved, degree of luminal narrowing, lesion characteristics, and overall disease 

burden (69). 

Assessment of disease severity through coronary angiography has important prognostic and 

therapeutic implications. Patients with more extensive coronary involvement generally have a 

higher risk of adverse cardiovascular events and may require aggressive medical therapy or 

revascularization procedures. Angiographic findings are therefore widely used for risk 

stratification and clinical decision-making (2). 

Principles of Coronary Angiography 

Coronary angiography is an invasive imaging technique used to visualize the coronary arterial 

system. The procedure involves introducing a catheter into the arterial circulation, usually 

through the radial or femoral artery, and advancing it to the coronary ostia under fluoroscopic 

guidance. Contrast medium is then injected into the coronary arteries, allowing visualization 

of blood flow and identification of stenotic lesions using X-ray imaging (70). 



Review Of Literature  

22 | P a g e  
 

The procedure provides real-time information regarding coronary anatomy and luminal 

patency. Multiple angiographic projections are obtained to ensure complete evaluation of all 

major coronary vessels and their branches. Coronary angiography not only confirms the 

diagnosis of coronary artery disease but also helps determine the need for percutaneous 

coronary intervention or coronary artery bypass graft surgery (71). 

Interpretation of Coronary Angiography 

Interpretation of coronary angiography involves systematic evaluation of the coronary arterial 

tree to identify the presence, location, extent, and severity of atherosclerotic lesions. Each 

major coronary artery and its branches are examined carefully in multiple projections to 

minimize overlap and ensure accurate assessment (67). 

The interpretation process begins with evaluation of coronary anatomy and dominance pattern. 

The angiographer then assesses the degree of luminal narrowing, lesion morphology, lesion 

length, calcification, vessel tortuosity, and collateral circulation. The percentage of stenosis is 

estimated by comparing the narrowest segment of the artery with an adjacent normal reference 

segment (72). 

Coronary Artery Stenosis and Severity Assessment 

Coronary artery stenosis refers to narrowing of the arterial lumen caused by atherosclerotic 

plaque formation. The degree of stenosis is a critical determinant of myocardial blood flow and 

clinical symptoms. Severity assessment is based on the percentage reduction in luminal 

diameter visualized during coronary angiography (73). 

In clinical practice, significant coronary artery disease is generally defined as luminal 

narrowing of 70% or greater in major epicardial coronary arteries and 50% or greater in the left 

main coronary artery. Increasing degrees of stenosis are associated with greater impairment of 

coronary perfusion and a higher likelihood of myocardial ischemia (2). 

Single Vessel Disease 

Single vessel disease refers to significant atherosclerotic narrowing involving only one major 

epicardial coronary artery. It represents a relatively limited form of coronary artery disease 

compared with multivessel involvement. The affected vessel may be the left anterior 

descending artery, left circumflex artery, or right coronary artery (74). 

Patients with single vessel disease may present with stable angina, acute coronary syndrome, 

or asymptomatic ischemia depending on lesion location and severity. The clinical significance 

varies according to the amount of myocardium supplied by the involved artery (74). 

Characteristics of single vessel disease include: 

• Significant stenosis in one major coronary artery 
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• Localized atherosclerotic involvement 

• Lower overall ischemic burden 

• Better ventricular function in many patients 

• Lower mortality compared with multivessel disease 

• Potential suitability for percutaneous intervention 

• Variable symptom severity 

• Generally favorable prognosis 

 

Figure 7: Single Vessel Disease 

Double Vessel Disease 

Double vessel disease is defined as significant stenosis involving two major epicardial 

coronary arteries. It reflects a greater extent of atherosclerotic involvement and indicates more 

advanced coronary artery disease. The disease may involve any combination of the left anterior 

descending artery, left circumflex artery, and right coronary artery (2). 

Patients with double vessel disease often demonstrate a larger ischemic burden and are at 

increased risk of adverse cardiovascular events compared with those having single vessel 

disease. The extent of myocardial jeopardy depends on the specific vessels involved and the 

location of stenotic lesions (75). 

Important features of double vessel disease include: 

• Significant stenosis in two major coronary arteries 

• Greater atherosclerotic burden 

• Increased myocardial ischemia 

• Higher cardiovascular risk 
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• Greater likelihood of symptoms 

• Increased need for revascularization 

• Potential impairment of ventricular function 

• Intermediate prognosis 

 

Figure 8: (A) First coronary angiography revealed double vessel disease; (B) PostPCI 

of double vessel disease; (C) & (D) Coronary angiograph demonstrated triple vessel 

disease after three years of first PCI. 

Triple Vessel Disease 

Triple vessel disease refers to significant stenosis involving all three major epicardial coronary 

arteries: the left anterior descending artery, left circumflex artery, and right coronary artery. It 

represents extensive coronary atherosclerosis and is associated with substantial myocardial 

ischemic burden (2). 
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The presence of triple vessel disease generally indicates advanced coronary artery disease and 

is frequently associated with diabetes mellitus, hypertension, dyslipidemia, and other 

cardiovascular risk factors. Patients often exhibit diffuse atherosclerotic involvement and 

complex lesion morphology (76). 

Characteristics of triple vessel disease include: 

• Involvement of all major coronary arteries 

• Extensive atherosclerotic burden 

• High ischemic risk 

• Greater likelihood of left ventricular dysfunction 

• Increased risk of myocardial infarction 

• Increased cardiovascular mortality 

• Frequent need for revascularization 

• Poorer long-term prognosis 

 

Figure 9: Tripple Vessel Disease 

Left Main Coronary Artery Disease 

Left main coronary artery disease is one of the most serious forms of coronary artery disease 

because the left main coronary artery supplies a large proportion of the myocardium through 

its major branches, namely the left anterior descending artery and left circumflex artery. 

Significant stenosis of the left main coronary artery can therefore compromise blood flow to a 

substantial portion of the left ventricle (77). 
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Clinically significant left main disease is generally defined as luminal narrowing of 50% or 

greater. Because of the extensive myocardial territory supplied, even moderate stenosis may 

have profound clinical consequences (77). 

Important characteristics of left main coronary artery disease include: 

• Involvement of the left main coronary artery 

• Large myocardial territory at risk 

• High risk of myocardial infarction 

• Increased risk of sudden cardiac death 

• Severe myocardial ischemia 

• Higher cardiovascular mortality 

• Frequent requirement for revascularization 

• Major prognostic significance 

Angiographic Scoring Systems in Coronary Artery Disease 

Angiographic scoring systems have been developed to provide objective and reproducible 

assessment of coronary artery disease severity. These systems quantify the extent and 

complexity of coronary lesions and facilitate risk stratification, prognostic evaluation, and 

comparison among patient populations (67). 

Various scoring methods assess factors such as lesion location, degree of stenosis, number of 

vessels involved, lesion complexity, and amount of myocardium at risk. These scores provide 

a more comprehensive assessment than simple classification based on the number of diseased 

vessels (78). 

Common angiographic scoring systems include: 

• Gensini Score 

• SYNTAX Score 

• Duke Jeopardy Score 

• Friesinger Index 

• Sullivan Score 

• Vessel Score 

• Leaman Score 

• Coronary Artery Disease Prognostic Index 

These scoring systems help estimate disease burden and predict clinical outcomes. Higher 

scores generally indicate more severe coronary artery disease and are associated with increased 

risk of adverse cardiovascular events. In clinical research, angiographic scoring systems are 



Review Of Literature  

27 | P a g e  
 

valuable tools for evaluating associations between biomarkers and disease severity, thereby 

providing objective measures of coronary atherosclerotic burden (79). 

Inflammation in Coronary Artery Disease 

Inflammation plays a central role in the initiation, progression, and complications of coronary 

artery disease. Contemporary evidence recognizes atherosclerosis as a chronic inflammatory 

disorder of the arterial wall rather than merely a consequence of lipid accumulation (34). 

Inflammatory mechanisms are involved throughout the disease process, beginning with 

endothelial dysfunction and continuing through plaque formation, progression, destabilization, 

and eventual thrombosis. The interaction between lipids, endothelial cells, inflammatory cells, 

cytokines, and platelets creates a complex network that drives atherosclerotic disease 

progression (80). 

The inflammatory response is triggered by endothelial injury caused by risk factors such as 

hypertension, diabetes mellitus, dyslipidemia, smoking, obesity, and oxidative stress. 

Endothelial dysfunction promotes leukocyte adhesion, migration of inflammatory cells into the 

vessel wall, and activation of immune pathways. These events contribute to the formation of 

atherosclerotic plaques and influence their stability (81). 

Role of Inflammation in Atherosclerosis 

Inflammation is a fundamental mechanism underlying the development of atherosclerosis and 

is present throughout every stage of the disease process. The concept of atherosclerosis has 

evolved from being considered a simple lipid storage disorder to being recognized as a chronic 

inflammatory condition involving both innate and adaptive immune responses. The 

inflammatory process begins with endothelial injury and persists throughout plaque formation, 

progression, and rupture (34). 

Following endothelial dysfunction, low-density lipoprotein cholesterol enters the arterial wall 

and undergoes oxidative modification. Oxidized lipoproteins stimulate endothelial cells to 

express adhesion molecules and release chemotactic factors that attract circulating leukocytes. 

These inflammatory cells migrate into the intima and initiate a cascade of immune reactions 

that contribute to plaque development (35). 

Inflammatory Cells in Coronary Artery Disease 

Inflammatory cells are essential mediators of atherosclerotic plaque development and 

progression. Various immune cells participate in the inflammatory response within the arterial 

wall and contribute to vascular injury, lipid accumulation, plaque formation, and plaque 

destabilization. These cells interact with endothelial cells, smooth muscle cells, platelets, and 

circulating lipoproteins to create a complex inflammatory environment (82). 
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Monocytes are among the first inflammatory cells recruited to sites of endothelial injury. After 

entering the arterial wall, they differentiate into macrophages and ingest oxidized lipoproteins, 

forming foam cells. Macrophages release cytokines, growth factors, and proteolytic enzymes 

that promote plaque growth and instability. T lymphocytes regulate immune responses by 

secreting cytokines that influence macrophage activity and vascular inflammation (32). 

Cytokines and Inflammatory Mediators 

Cytokines and inflammatory mediators are signaling molecules that regulate immune responses 

and coordinate inflammatory activity within atherosclerotic plaques. These substances are 

produced by endothelial cells, macrophages, lymphocytes, smooth muscle cells, and platelets. 

They influence cell recruitment, proliferation, migration, and activation, thereby contributing 

to plaque development and progression (83). 

Inflammatory cytokines amplify vascular inflammation by promoting leukocyte recruitment 

and sustaining immune activation within the arterial wall. They also influence endothelial 

function, lipid metabolism, and coagulation pathways. An imbalance between pro-

inflammatory and anti-inflammatory mediators contributes to atherosclerotic disease 

progression (84). 

Important cytokines and inflammatory mediators include: 

• Tumor necrosis factor-alpha (TNF-α) 

• Interleukin-1 (IL-1) 

• Interleukin-6 (IL-6) 

• Interleukin-8 (IL-8) 

• Interferon-gamma (IFN-γ) 

• Monocyte chemoattractant protein-1 (MCP-1) 

• C-reactive protein (CRP) 

• Matrix metalloproteinases (MMPs) 

Inflammation and Plaque Vulnerability 

Plaque vulnerability refers to the tendency of an atherosclerotic plaque to rupture or erode and 

subsequently trigger thrombus formation. Inflammation is the principal determinant of plaque 

vulnerability and plays a critical role in transforming stable plaques into unstable lesions 

capable of causing acute coronary syndromes (25). 

Stable plaques generally possess a thick fibrous cap, smaller lipid core, and lower inflammatory 

activity. In contrast, vulnerable plaques contain a large lipid-rich necrotic core, abundant 

inflammatory cells, and a thin fibrous cap. Persistent inflammation weakens the structural 
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integrity of the plaque by promoting degradation of collagen and other extracellular matrix 

components (85). 

Platelets in Coronary Artery Disease 

 

Figure 10: Platelet Biology 

Platelets are small, anucleate blood components derived from megakaryocytes in the 

bone marrow and play a crucial role in hemostasis and thrombosis. Beyond their traditional 

role in blood clot formation, platelets are now recognized as active participants in 

inflammation, atherosclerosis, vascular remodeling, and acute coronary events. They interact 

with endothelial cells, leukocytes, and coagulation factors, thereby contributing to both the 

initiation and progression of coronary artery disease (86). 

In healthy individuals, platelets circulate in an inactive state and become activated only when 

vascular injury occurs. However, in patients with coronary artery disease, chronic endothelial 

dysfunction and vascular inflammation lead to increased platelet reactivity (87). Activated 

platelets release numerous biologically active substances that promote inflammation, 

thrombosis, and atherosclerotic plaque progression. Consequently, platelet activity is closely 

associated with the severity of coronary artery disease and adverse cardiovascular outcomes 

(88). 

Platelet Structure and Physiology 

Platelets are small disc-shaped cellular fragments produced from the cytoplasm of bone 

marrow megakaryocytes. They lack a nucleus but contain numerous organelles, enzymes, 
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granules, and surface receptors that enable them to participate in hemostatic and inflammatory 

processes. Normal platelet counts range from approximately 150,000 to 450,000 per microliter 

of blood, and their average lifespan is about seven to ten days (89). 

Structurally, platelets possess a plasma membrane rich in glycoprotein receptors, an open 

canalicular system, a dense tubular system, and intracellular granules. These structures allow 

platelets to respond rapidly to vascular injury and participate in clot formation (39). Alpha 

granules contain growth factors, coagulation proteins, and adhesion molecules, whereas dense 

granules contain adenosine diphosphate, calcium, serotonin, and other substances involved in 

platelet activation (39). 

Platelet Activation 

Platelet activation is a critical event in the pathogenesis of coronary artery disease and its 

thrombotic complications. Under physiological conditions, the intact endothelium prevents 

platelet activation through the release of nitric oxide and prostacyclin. However, endothelial 

injury, plaque rupture, or exposure of subendothelial structures initiates platelet activation and 

triggers a cascade of events leading to thrombus formation (87). 

Activated platelets undergo significant structural and functional changes. They transform from 

a smooth discoid shape into irregular forms with pseudopodia, increasing their surface area and 

enhancing interactions with other platelets and vascular components. Activation also results in 

secretion of granule contents and expression of adhesion molecules that facilitate thrombus 

formation (90). 

Major stimuli responsible for platelet activation include: 

• Collagen exposure 

• Thrombin generation 

• Adenosine diphosphate (ADP) 

• Thromboxane A₂ 

• Epinephrine 

• Oxidized low-density lipoproteins 

• Inflammatory mediators 

• Shear stress 

Platelet Aggregation 

Platelet aggregation refers to the process by which activated platelets adhere to one another 

and form platelet plugs. It is a crucial step in hemostasis but also plays a major role in 

pathological thrombus formation within coronary arteries. Aggregation occurs after platelet 
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activation and is mediated primarily through fibrinogen bridges connecting glycoprotein 

IIb/IIIa receptors on adjacent platelets (39). 

Following activation, platelets express large numbers of glycoprotein IIb/IIIa receptors on their 

surface. Fibrinogen binds to these receptors and acts as a linking molecule between neighboring 

platelets, resulting in the formation of platelet aggregates. This process is further amplified by 

substances released from activated platelets (39). 

• Glycoprotein IIb/IIIa receptors 

• Fibrinogen 

• Adenosine diphosphate 

• Thromboxane A₂ 

• Thrombin 

• Calcium ions 

• Platelet-derived mediators 

• Coagulation pathway activation 

Platelet-Mediated Inflammation 

Platelets are increasingly recognized as important mediators of inflammation in addition to 

their traditional role in thrombosis. They actively participate in immune responses by 

interacting with leukocytes, endothelial cells, and inflammatory mediators. These interactions 

contribute to the development and progression of atherosclerosis and influence plaque stability 

(91). 

Activated platelets release a wide range of inflammatory substances including chemokines, 

cytokines, growth factors, and adhesion molecules. These mediators promote recruitment of 

monocytes and lymphocytes into the arterial wall and facilitate communication between 

inflammatory cells (92). 

• Leukocyte recruitment 

• Endothelial activation 

• Cytokine release 

• Chemokine production 

• Monocyte activation 

• Promotion of vascular inflammation 

• Enhancement of oxidative stress 

• Facilitation of plaque progression 
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Role of Platelets in Atherothrombosis 

Atherothrombosis is the process by which thrombosis develops on a disrupted atherosclerotic 

plaque. Platelets play a central role in this process and are considered key mediators of acute 

coronary events. They contribute to every stage of atherothrombosis, from plaque development 

to thrombus formation (93). 

Within atherosclerotic lesions, activated platelets interact with endothelial cells and 

inflammatory cells to promote plaque growth. When plaque rupture occurs, platelets are rapidly 

recruited to the site of injury and initiate thrombus formation. The resulting thrombus may 

partially or completely obstruct coronary blood flow (94). 

Platelets in Acute Coronary Syndromes 

Platelets are the principal cellular mediators responsible for the development of acute coronary 

syndromes. These syndromes arise when an atherosclerotic plaque becomes unstable and 

ruptures or erodes, exposing thrombogenic material to circulating blood. Platelets rapidly 

adhere to the injured surface and initiate thrombus formation, leading to sudden reduction or 

complete cessation of coronary blood flow (94). 

The extent of platelet activation influences the severity of the clinical presentation. Partial 

thrombotic occlusion may result in unstable angina or NSTEMI, whereas complete occlusion 

commonly produces STEMI. Increased platelet reactivity has been associated with recurrent 

ischemic events, stent thrombosis, and adverse cardiovascular outcomes (95). 

Hematological Biomarkers in Coronary Artery Disease 

Hematological biomarkers have emerged as valuable tools in the evaluation, risk stratification, 

and prognostic assessment of patients with coronary artery disease. These biomarkers are 

derived from routine blood investigations and provide important information regarding the 

underlying pathophysiological processes involved in atherosclerosis, inflammation, platelet 

activation, endothelial dysfunction, and thrombosis (96). Since coronary artery disease is 

increasingly recognized as a chronic inflammatory and thrombotic disorder, hematological 

parameters reflecting these processes have gained considerable clinical significance (2). 

Complete Blood Count Derived Biomarkers 

The complete blood count is one of the most frequently performed laboratory investigations in 

clinical medicine and provides a wealth of information beyond the diagnosis of hematological 

disorders. Several parameters derived from the complete blood count have been identified as 

useful biomarkers in cardiovascular diseases (97). These markers reflect inflammatory activity, 

immune responses, platelet function, and vascular injury, all of which are involved in the 

pathogenesis of coronary artery disease (98). 
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Complete blood count-derived biomarkers are particularly attractive because they are 

inexpensive, universally available, and require no additional laboratory procedures. Numerous 

studies have demonstrated significant associations between these biomarkers and coronary 

artery disease severity, plaque burden, and cardiovascular outcomes (99). 

Role of Platelet-Based Biomarkers 

Platelet-based biomarkers have gained considerable importance in coronary artery disease 

because platelets play a central role in atherosclerosis, inflammation, thrombosis, and acute 

coronary events (100). Increased platelet activity contributes to endothelial dysfunction, plaque 

progression, plaque rupture, and thrombus formation. Consequently, biomarkers reflecting 

platelet function may provide valuable information regarding disease severity and 

cardiovascular risk (94). 

Platelet-based biomarkers are particularly relevant because platelet activation represents a key 

mechanism linking chronic atherosclerosis with acute coronary syndromes”. Larger and more 

reactive platelets contain greater amounts of prothrombotic substances and exhibit increased 

aggregation potential. Therefore, platelet-related parameters may serve as indirect indicators 

of thrombotic activity within the cardiovascular system (88). 

Role of Inflammatory Biomarkers 

Inflammatory biomarkers play a crucial role in understanding the pathophysiology of coronary 

artery disease because inflammation is involved throughout every stage of atherosclerosis 

(101). From endothelial dysfunction and plaque formation to plaque rupture and thrombosis, 

inflammatory mechanisms contribute significantly to disease progression. Consequently, 

biomarkers reflecting inflammatory activity have become important tools for assessing 

cardiovascular risk and disease severity (3). 

Inflammatory biomarkers provide indirect evidence of ongoing vascular inflammation and 

immune activation. Elevated levels of these markers often indicate active atherosclerotic 

processes and may identify individuals at increased risk of adverse cardiovascular events. 

Many inflammatory markers have been shown to correlate with coronary artery disease 

severity and prognosis (102). 

Mean Platelet Volume 

Mean Platelet Volume (MPV) is one of the most widely studied platelet indices in 

cardiovascular medicine and has emerged as an important biomarker reflecting platelet size, 

function, and activity (103). Platelets play a central role in thrombosis, inflammation, and 

atherosclerosis, all of which are fundamental processes involved in coronary artery disease. 
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Since larger platelets are metabolically and enzymatically more active, MPV has gained 

considerable attention as a potential marker of cardiovascular risk and disease severity (100). 

The measurement of MPV is routinely available as part of a complete blood count and does 

not require additional laboratory procedures or costs. Increased MPV has been associated with 

enhanced platelet reactivity, greater thrombotic potential, increased inflammatory activity, and 

adverse cardiovascular outcomes. Numerous studies have demonstrated relationships between 

elevated MPV and acute coronary syndromes, restenosis, stroke, peripheral arterial disease, 

and coronary artery disease severity (103). 

Definition and Measurement 

Mean Platelet Volume is a quantitative measure of the average size of circulating platelets and 

is routinely reported as part of an automated complete blood count. It is expressed in femtoliters 

(fL) and provides information regarding platelet morphology and activity. Larger platelets are 

generally younger, metabolically more active, and possess greater thrombotic potential 

compared with smaller platelets (103). 

Automated hematology analyzers calculate MPV by assessing platelet size distribution within 

a blood sample. The value represents the average platelet volume and reflects the balance 

between platelet production and destruction. Under normal conditions, MPV typically ranges 

between approximately 7 and 12 femtoliters, although reference ranges may vary among 

laboratories (104). 

Determinants of Mean Platelet Volume 

Mean Platelet Volume is influenced by multiple physiological and pathological factors that 

affect platelet production, maturation, activation, and destruction. Since MPV reflects average 

platelet size, any condition altering platelet kinetics may influence its value (103). 

Platelet production occurs in the bone marrow through fragmentation of megakaryocyte 

cytoplasm. Increased platelet turnover often results in the release of larger and more reactive 

platelets into the circulation. These newly formed platelets contain greater amounts of granules, 

enzymes, and prothrombotic substances, leading to elevated MPV values (105). 

Biological Significance of Mean Platelet Volume 

The biological significance of Mean Platelet Volume lies in its close relationship with platelet 

function and thrombogenic potential. Larger platelets possess greater metabolic activity, 

increased enzymatic content, and enhanced ability to participate in thrombus formation. 

Consequently, elevated MPV is considered an indicator of increased platelet reactivity (103). 

Large platelets contain more alpha granules and dense granules than smaller platelets. These 

granules store numerous biologically active substances including adenosine diphosphate, 
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serotonin, thromboxane A₂, platelet factor 4, and growth factors. Upon activation, these 

substances are released into the circulation and contribute to thrombosis, inflammation, and 

vascular remodeling (106). 

Mean Platelet Volume as a Marker of Platelet Activity 

Mean Platelet Volume is widely regarded as an indirect marker of platelet activity because 

platelet size is closely associated with platelet function. Larger platelets exhibit increased 

responsiveness to activating stimuli and possess greater capacity for aggregation and thrombus 

formation (107). 

Activated platelets release various mediators that amplify platelet recruitment and promote 

coagulation. Larger platelets produce greater quantities of these substances and demonstrate 

increased expression of surface receptors involved in platelet adhesion and aggregation. 

Consequently, elevated MPV is often considered a marker of heightened platelet activation 

(108). 

Factors Affecting Mean Platelet Volume 

Several physiological, pathological, and technical factors can influence MPV values. 

Recognition of these factors is important when interpreting results and comparing findings 

among different studies (103). 

Various medical conditions are associated with changes in platelet size and turnover, thereby 

affecting MPV. Additionally, laboratory variables can influence measured values 

independently of biological changes (107). 

Mean Platelet Volume in Cardiovascular Diseases 

Elevated Mean Platelet Volume has been reported in a variety of cardiovascular disorders and 

is increasingly recognized as a marker of adverse cardiovascular outcomes. Increased MPV 

reflects enhanced platelet activation, which contributes to thrombosis, vascular inflammation, 

and atherosclerotic progression (103). 

Mean Platelet Volume and Coronary Artery Disease Severity 

The relationship between Mean Platelet Volume and coronary artery disease severity has been 

the subject of extensive investigation. Since platelet activation plays a fundamental role in 

atherosclerosis and thrombosis, elevated MPV has been proposed as a marker of more 

advanced and severe coronary artery disease (109). 

Larger platelets exhibit enhanced prothrombotic and pro-inflammatory properties, contributing 

to plaque progression, plaque instability, and thrombus formation. These mechanisms may 

explain the observed association between elevated MPV and greater angiographic disease 

burden (25). 
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Platelet-to-Lymphocyte Ratio 

Platelet-to-Lymphocyte Ratio (PLR) is a novel hematological biomarker derived from routine 

complete blood count parameters and has gained increasing attention in cardiovascular 

medicine. It combines information from two important biological components: platelets, which 

reflect thrombotic activity, and lymphocytes, which reflect inflammatory and immune status 

(110). Since coronary artery disease is characterized by both thrombosis and inflammation, 

PLR has emerged as a potentially valuable marker for assessing disease severity, prognosis, 

and cardiovascular risk (9). 

The significance of PLR lies in its ability to simultaneously represent two major pathological 

mechanisms involved in atherosclerosis. Elevated platelet counts indicate increased platelet 

activation and thrombogenic potential, whereas reduced lymphocyte counts often reflect 

heightened inflammatory activity and physiological stress. Consequently, an increased PLR 

may indicate a more active atherothrombotic state and a greater burden of coronary artery 

disease (9). 

Definition and Calculation 

Platelet-to-Lymphocyte Ratio is a hematological parameter calculated by dividing the absolute 

platelet count by the absolute lymphocyte count obtained from a complete blood count. It does 

not require any specialized laboratory testing and can be derived easily from routine 

hematological investigations (7). 

The formula used for calculating PLR is: 

PLR = Absolute Platelet Count ÷ Absolute Lymphocyte Count 

Both platelet count and lymphocyte count are routinely measured by automated hematology 

analyzers. The resulting ratio reflects the balance between thrombotic activity and 

inflammatory status. Higher values generally indicate increased platelet activity, reduced 

lymphocyte-mediated immune regulation, or a combination of both (7). 

Biological Basis of Platelet-to-Lymphocyte Ratio 

The biological basis of Platelet-to-Lymphocyte Ratio lies in its ability to reflect two important 

processes involved in coronary artery disease: thrombosis and inflammation. Platelets 

contribute to atherogenesis, plaque progression, and thrombus formation, whereas lymphocytes 

participate in immune regulation and inflammatory responses. Changes in these cellular 

components often occur simultaneously during cardiovascular disease progression (9). 

In coronary artery disease, increased platelet activation enhances thrombotic potential and 

promotes vascular inflammation. At the same time, chronic inflammatory stress may reduce 

circulating lymphocyte counts through increased apoptosis, redistribution, and neurohormonal 
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activation. The combined effect of elevated platelet counts and reduced lymphocyte counts 

results in an increased PLR (9). 

Platelet Component and Thrombotic Activity 

The platelet component of PLR reflects the thrombotic aspect of coronary artery disease. 

Platelets are essential mediators of hemostasis and thrombosis and play a crucial role in 

atherosclerotic plaque progression and acute coronary events. Activated platelets adhere to 

injured endothelium, release inflammatory mediators, recruit additional platelets, and 

contribute to thrombus formation (39). 

Increased platelet counts or enhanced platelet activity are often associated with greater 

thrombogenic potential. Activated platelets release substances such as thromboxane A₂, 

adenosine diphosphate, serotonin, and growth factors that promote vascular inflammation and 

thrombosis (39). 

Lymphocyte Component and Inflammatory Response 

The lymphocyte component of PLR reflects immune regulation and inflammatory status. 

Lymphocytes are important cells of the adaptive immune system and participate in controlling 

inflammatory responses within atherosclerotic lesions. They influence plaque development, 

vascular remodeling, and immune homeostasis through the production of various cytokines (7). 

Reduced lymphocyte counts are commonly observed in patients with chronic inflammatory 

conditions and acute cardiovascular events. Physiological stress, increased cortisol levels, 

inflammatory cytokines, and enhanced apoptosis may contribute to lymphopenia. Lower 

lymphocyte counts have been associated with adverse cardiovascular outcomes and increased 

mortality (111). 

Platelet-to-Lymphocyte Ratio as an Inflammatory Marker 

Platelet-to-Lymphocyte Ratio is increasingly recognized as a useful inflammatory marker 

because it reflects both platelet-mediated thrombosis and lymphocyte-mediated immune 

responses. Unlike isolated inflammatory markers, PLR provides information regarding the 

interaction between thrombosis and inflammation, two closely related processes involved in 

atherosclerosis (7). 

Platelet-to-Lymphocyte Ratio in Cardiovascular Diseases 

Elevated PLR has been reported in a variety of cardiovascular disorders and is increasingly 

recognized as a marker of disease severity and prognosis. Numerous studies have demonstrated 

associations between increased PLR and adverse outcomes in patients with coronary artery 

disease, acute coronary syndromes, heart failure, peripheral arterial disease, and 

cerebrovascular disease (110). 
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Platelet-to-Lymphocyte Ratio and Coronary Artery Disease Severity 

The association between Platelet-to-Lymphocyte Ratio and coronary artery disease severity 

has been extensively investigated in recent years. Since PLR reflects both platelet activation 

and inflammatory status, elevated values may indicate more advanced atherosclerotic disease 

and greater angiographic severity (9). 

Patients with severe coronary artery disease often exhibit increased platelet activation, 

enhanced thrombogenicity, chronic vascular inflammation, and reduced lymphocyte counts. 

These changes contribute to higher PLR values and may explain the observed relationship 

between PLR and angiographic disease burden (9). 

Relationship Between Mean Platelet Volume, Platelet-to-Lymphocyte Ratio and 

Coronary Artery Disease Severity 

Mean Platelet Volume (MPV) and Platelet-to-Lymphocyte Ratio (PLR) have emerged as 

important hematological biomarkers in the assessment of coronary artery disease severity. Both 

parameters are derived from routine complete blood count investigations and reflect key 

pathological mechanisms involved in atherosclerosis, namely platelet activation, inflammation, 

thrombosis, and endothelial dysfunction (112). Because coronary artery disease is 

fundamentally a thrombo-inflammatory disorder, biomarkers that capture these processes may 

provide valuable information regarding disease burden and prognosis (101). 

MPV reflects platelet size and activity, whereas PLR represents the balance between platelet-

mediated thrombosis and lymphocyte-mediated immune regulation. Elevated values of these 

parameters have been associated with increased atherosclerotic burden, multivessel coronary 

involvement, acute coronary syndromes, and adverse cardiovascular outcomes. Their 

widespread availability and low cost make them attractive tools for cardiovascular risk 

stratification (112). 

Pathophysiological Basis 

The association between MPV, PLR, and coronary artery disease severity is rooted in the 

pathophysiological processes underlying atherosclerosis and atherothrombosis. Coronary 

artery disease develops through a complex interaction of endothelial dysfunction, lipid 

accumulation, chronic inflammation, platelet activation, and thrombus formation. Both MPV 

and PLR reflect important components of these mechanisms (9). 

Increased MPV indicates the presence of larger and more reactive platelets. These platelets 

contain greater quantities of prothrombotic substances, exhibit enhanced aggregation potential, 

and contribute more actively to atherothrombotic processes. Simultaneously, elevated PLR 
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reflects increased platelet activity combined with reduced lymphocyte counts, indicating 

heightened inflammation and physiological stress (107). 

Platelet Activation and Coronary Atherosclerotic Burden 

Platelet activation is a critical contributor to the development and progression of coronary 

atherosclerosis. Activated platelets interact with endothelial cells, leukocytes, and vascular 

smooth muscle cells, thereby promoting inflammation, plaque formation, and thrombus 

development. Increased platelet activity is associated with more extensive coronary artery 

disease and a higher risk of cardiovascular events (100). 

Mean Platelet Volume is considered an indirect marker of platelet activation because larger 

platelets possess greater metabolic and enzymatic activity. These platelets produce higher 

levels of thromboxane A₂, express increased numbers of glycoprotein receptors, and 

demonstrate enhanced aggregation capacity. Consequently, elevated MPV values often 

indicate heightened platelet reactivity (103). 

Inflammation and Coronary Atherosclerotic Burden 

Inflammation is a fundamental driver of atherosclerosis and significantly influences coronary 

artery disease severity. Chronic vascular inflammation contributes to endothelial dysfunction, 

lipid accumulation, plaque growth, and plaque instability. The inflammatory burden within the 

vascular wall often correlates with the extent of coronary artery involvement (34). 

Platelet-to-Lymphocyte Ratio reflects the combined effects of platelet activation and 

inflammatory activity. Elevated platelet counts indicate increased thrombotic potential, while 

reduced lymphocyte counts often reflect chronic inflammatory stress and immune 

dysregulation. Consequently, a high PLR may indicate a more active inflammatory state and 

greater atherosclerotic burden (7). 

Association with Angiographic Severity 

Coronary angiography remains the gold standard for assessing the anatomical severity of 

coronary artery disease. Several studies have investigated the relationship between MPV, PLR, 

and angiographic findings and have reported significant associations between elevated 

biomarker levels and greater coronary artery involvement (9). 

Prognostic Significance in Coronary Artery Disease 

The prognostic significance of MPV and PLR has been increasingly recognized in patients with 

coronary artery disease. Elevated values of these biomarkers have been associated with adverse 

cardiovascular outcomes, recurrent ischemic events, increased mortality, and poorer long-term 

prognosis. Their prognostic value is largely attributable to their ability to reflect ongoing 

platelet activation and systemic inflammation (5). 
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Patients with higher MPV and PLR values often demonstrate greater thrombotic activity, 

increased plaque vulnerability, and a higher likelihood of acute coronary events. These 

biomarkers may therefore help identify patients at increased risk of future cardiovascular 

complications (55). 

Clinical Utility of Mean Platelet Volume and Platelet-to-Lymphocyte Ratio 

Mean Platelet Volume (MPV) and Platelet-to-Lymphocyte Ratio (PLR) have emerged as 

valuable hematological biomarkers in cardiovascular medicine because they reflect two 

fundamental mechanisms involved in coronary artery disease: platelet activation and 

inflammation (9). Coronary artery disease develops through a complex interaction between 

endothelial dysfunction, inflammatory responses, atherosclerotic plaque progression, and 

thrombus formation. Since MPV and PLR provide indirect information regarding these 

biological processes, they have gained considerable attention as potential tools for diagnosis, 

risk assessment, prognostication, and evaluation of disease severity (3). 

Risk Stratification 

Risk stratification is an essential component of coronary artery disease management and 

involves identifying patients who are at increased risk of adverse cardiovascular events. 

Accurate risk assessment enables clinicians to determine prognosis, guide treatment decisions, 

and implement preventive strategies (2). MPV and PLR have attracted attention as potential 

risk stratification tools because they reflect platelet activation and inflammatory burden, both 

of which are closely linked to cardiovascular risk (5). 

Elevated MPV indicates increased platelet reactivity and thrombogenic potential, whereas 

elevated PLR reflects a combination of heightened inflammation and platelet activation. 

Patients with increased values of these biomarkers frequently exhibit more active 

atherosclerotic disease and greater susceptibility to adverse cardiovascular outcomes (5). 

Prediction of Coronary Artery Disease Severity 

Predicting coronary artery disease severity before invasive investigation remains an important 

clinical objective. Numerous studies have evaluated the relationship between MPV, PLR, and 

angiographic findings and have demonstrated significant associations between elevated 

biomarker levels and more extensive coronary artery involvement (113). 

Utility in Routine Clinical Practice 

The utility of MPV and PLR in routine clinical practice is largely attributable to their 

simplicity, accessibility, and cost-effectiveness. Both parameters are obtained from a standard 

complete blood count, one of the most frequently ordered laboratory investigations in clinical 
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medicine. As a result, no additional blood sampling, specialized equipment, or expensive 

laboratory assays are required (103). 

These biomarkers can be readily incorporated into daily clinical workflows and may provide 

additional information regarding cardiovascular risk without increasing healthcare costs. Their 

widespread availability makes them particularly attractive in resource-limited settings where 

advanced diagnostic techniques may not be readily accessible (114). 

Advantages of MPV and PLR 

The growing popularity of MPV and PLR as cardiovascular biomarkers is largely due to their 

numerous practical and clinical advantages. Unlike many specialized biomarkers, these 

parameters can be obtained quickly and economically from routinely performed laboratory 

investigations (5). 

Their ability to reflect both inflammatory and thrombotic pathways provides valuable insight 

into the pathophysiological mechanisms underlying coronary artery disease. This dual 

relevance enhances their potential clinical applicability in cardiovascular medicine (2). 

Limitations of MPV and PLR 

Despite their potential clinical utility, MPV and PLR possess several limitations that should be 

considered when interpreting results. These biomarkers are influenced by numerous 

physiological, pathological, and technical factors that may affect their accuracy and specificity. 

Consequently, they should not be used as standalone indicators of coronary artery disease 

severity (7). 

Various systemic conditions unrelated to coronary artery disease can alter platelet counts, 

lymphocyte counts, and platelet volume. Inflammatory disorders, infections, hematological 

diseases, malignancies, autoimmune conditions, and certain medications may influence 

biomarker values and confound interpretation (7). 

Rationale and Need for the Present Study 

Coronary artery disease (CAD) is one of the leading causes of morbidity and mortality 

worldwide and continues to impose a substantial burden on healthcare systems. The disease 

results from progressive atherosclerotic narrowing of the coronary arteries and may manifest 

as chronic coronary syndrome, acute coronary syndrome, myocardial infarction, heart failure, 

or sudden cardiac death. Despite significant advances in preventive strategies, diagnostic 

techniques, and therapeutic interventions, CAD remains a major public health concern because 

of its increasing prevalence and associated cardiovascular complications. 



Review Of Literature  

42 | P a g e  
 

Research Studies 

Wang Q.C. et al., (2026) evaluated the prognostic significance of mean platelet volume 

in patients with coronary heart disease across multiple prospective studies. “The authors 

demonstrated that elevated MPV was consistently associated with adverse cardiovascular 

outcomes, including mortality and major adverse cardiovascular events. MPV was interpreted 

as a marker of increased platelet reactivity, reflecting enhanced thrombotic and inflammatory 

potential. Importantly, higher MPV correlated with more advanced disease and poorer 

prognosis, supporting its role as a readily available biomarker for risk stratification. The study 

emphasized the clinical utility of MPV in routine practice due to its low cost and accessibility. 

Limitations included heterogeneity in MPV measurement techniques and cut-off values. 

Overall, the findings reinforce the concept that platelet size and activation contribute 

significantly to CAD progression and severity (55). 

Ramos T.M. de B. et al., (2025) explored the relationship between hematological 

parameters and coronary angiographic findings in patients undergoing coronary angiography. 

Platelet indices, including MPV, and inflammatory markers such as PLR were found to be 

significantly associated with the presence and severity of coronary lesions. Patients with higher 

MPV and PLR values demonstrated more extensive and complex coronary artery involvement. 

The authors highlighted the interaction between platelet activation and systemic inflammation 

in the pathogenesis of atherosclerosis. Their findings support the role of simple hematological 

markers as adjunctive tools in assessing CAD burden. The study strengthens the evidence 

linking routine blood parameters with angiographic disease severity (56). 

Wang H. et al., (2025) assessed the efficiency of platelet-to-lymphocyte ratio in 

predicting major adverse cardiovascular events following percutaneous coronary intervention 

in acute coronary syndrome patients. Elevated PLR was significantly associated with increased 

risk of adverse outcomes, indicating heightened inflammatory and thrombotic activity. The 

authors emphasized PLR as a composite marker reflecting platelet activation and immune 

suppression. The analysis supports PLR as a strong prognostic indicator in high-risk CAD 

populations, particularly post-PCI. This study provides robust evidence for incorporating PLR 

into clinical risk stratification models (115). 

Zhao J. et al., (2025) evaluated the prognostic value of the platelet-to-lymphocyte ratio 

in patients with asymptomatic coronary artery disease. The investigators demonstrated that 

elevated PLR was independently associated with increased 28-day all-cause mortality, even in 

the absence of overt clinical symptoms. The findings suggest that subclinical inflammation and 



Review Of Literature  

43 | P a g e  
 

platelet activation play a significant role in disease progression and adverse outcomes in early-

stage CAD. PLR, as a composite index, reflects both enhanced platelet-driven thrombo-

inflammatory activity and relative lymphopenia, indicating immune dysregulation. The study 

highlights the ability of PLR to identify high-risk individuals who may otherwise be overlooked 

using conventional clinical assessment alone. By emphasizing mortality prediction in 

asymptomatic CAD, this study expands the role of inflammatory hematological indices beyond 

symptomatic disease and acute coronary syndromes. The authors conclude that PLR is a 

sensitive, cost-effective prognostic biomarker that may aid early risk stratification and 

preventive decision-making in CAD (57). 

Xu R. et al., (2025) assessed the association between platelet-to-lymphocyte ratio and 

long-term cardiovascular outcomes in hypertensive individuals. The authors found that 

elevated PLR was significantly associated with increased all-cause and cardiovascular 

mortality, even after adjusting for traditional risk factors. PLR was proposed as an indicator of 

chronic low-grade inflammation, platelet hyperreactivity, and immune imbalance, all of which 

contribute to endothelial dysfunction and accelerated atherosclerosis. Although the study 

population was not limited to angiographically proven coronary artery disease, the findings are 

highly relevant, as hypertension is a major driver of CAD severity. The results support the role 

of PLR as a surrogate marker for atherosclerotic burden and cardiovascular risk. The authors 

emphasize the clinical applicability of PLR due to its simplicity, low cost, and availability from 

routine blood counts. This study strengthens the evidence supporting PLR as a valuable 

biomarker for cardiovascular risk prediction and disease progression (110). 

Biswal S. et al., (2024) investigated the clinical significance of mean platelet volume 

and the mean platelet volume-to-lymphocyte ratio in patients presenting with acute coronary 

syndrome. The authors demonstrated that higher MPV and MPVLR values were significantly 

associated with increased disease severity and poorer in-hospital outcomes. MPV was 

interpreted as a marker of platelet activation, while MPVLR was proposed as a novel composite 

inflammatory index integrating platelet reactivity and lymphocyte suppression. Patients with 

elevated MPVLR exhibited greater thrombotic burden and heightened inflammatory response, 

suggesting a more aggressive disease phenotype. The study highlights the advantage of 

MPVLR over isolated platelet indices in reflecting the complex interplay between 

inflammation and thrombosis in acute CAD. The findings support the use of MPV and MPVLR 

as accessible prognostic markers for early risk stratification in ACS patients. This study 

contributes valuable clinical evidence linking hematological parameters with acute CAD 

severity (114). 
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Ekmekci Ö.Ö. et al., (2024) examined the association between mean platelet volume 

and in-hospital outcomes in patients with ST-segment elevation myocardial infarction 

undergoing primary percutaneous coronary intervention. The authors found that elevated MPV 

was significantly associated with increased in-hospital mortality, adverse cardiovascular 

events, and procedural complications. Larger platelets were considered more metabolically and 

enzymatically active, contributing to increased thrombus formation and impaired 

microvascular perfusion. The study emphasized MPV as a surrogate marker of platelet 

reactivity and thrombotic burden in severe acute coronary syndromes. Importantly, MPV 

demonstrated prognostic value independent of traditional cardiovascular risk factors. The 

authors concluded that MPV may serve as a simple and cost-effective biomarker for identifying 

high-risk STEMI patients. This study reinforces the relevance of MPV in predicting both 

angiographic severity and short-term clinical outcomes in acute, high-risk CAD settings (6). 

Nardin M. et al., (2023) explored emerging biomarkers of platelet activation and their 

role in the pathogenesis of atherosclerosis. The authors described platelets as active 

inflammatory and immune-modulating cells that contribute to endothelial dysfunction, plaque 

development, and plaque instability. MPV and PLR were highlighted as indirect but clinically 

useful markers reflecting platelet activation and systemic inflammation. The review 

emphasized the role of platelet–leukocyte interactions in promoting atherogenesis and 

thrombotic complications. By integrating experimental and clinical evidence, the authors 

provided mechanistic justification for the use of platelet indices in assessing coronary artery 

disease severity. The review supports the concept that simple hematological parameters can 

reflect complex biological processes involved in CAD progression. This article provides strong 

theoretical support for studies evaluating MPV and PLR as markers of disease burden and 

prognosis (88). 

Venkataswamy Reddy P. et al., (2023) evaluated the prognostic significance of 

platelet indices, platelet-to-lymphocyte ratio, and neutrophil-to-lymphocyte ratio in patients 

with coronary artery disease. The authors observed that higher MPV and PLR values were 

significantly associated with increased disease severity and adverse cardiovascular outcomes. 

These findings support the role of platelet activation and systemic inflammation in the 

progression of CAD. PLR was identified as a composite marker reflecting heightened 

thrombotic potential and immune dysregulation. The study emphasized the clinical relevance 

of incorporating hematological indices into routine CAD assessment to enhance risk 

stratification. The authors concluded that platelet indices, particularly MPV and PLR, offer 

valuable prognostic information beyond conventional risk factors. This study strengthens the 
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evidence linking inflammatory hematological markers with angiographic and clinical severity 

of CAD (112).  

Scridon A., (2022) discussed platelet physiology and the pathological roles of platelets 

in thrombosis and coronary artery disease. The author highlighted platelet size, reactivity, and 

granule content as key determinants of thrombotic risk. Larger platelets were described as more 

active, producing higher levels of prothrombotic and proinflammatory mediators. The review 

emphasized the link between platelet activation, endothelial dysfunction, and atherosclerotic 

progression. These mechanisms provide strong support for the clinical relevance of MPV as a 

marker of CAD severity. The article also discussed the interaction between platelets and 

inflammatory pathways, reinforcing the concept that platelet indices reflect underlying disease 

activity. This review offers mechanistic justification for the use of MPV in cardiovascular risk 

assessment and supports its role as a surrogate marker of disease severity in coronary artery 

disease (39). 

Vogiatzis I. et al., (2019) focused on the prognostic value of mean platelet volume in 

coronary artery disease and acute coronary syndromes. The authors summarized evidence 

demonstrating that elevated MPV is associated with increased platelet activation, enhanced 

thrombotic potential, and worse clinical outcomes. MPV was consistently linked with disease 

severity in both stable CAD and ACS. The review highlighted the biological plausibility of 

MPV as a marker, noting that larger platelets contain more prothrombotic granules and exhibit 

greater aggregability. The authors emphasized MPV’s practicality due to its availability from 

routine blood tests. This review reinforces the conceptual framework supporting MPV as a 

biomarker for CAD severity and risk stratification (109). 

Wang J. et al., (2019) investigated the relationship between mean platelet volume and 

coronary plaque vulnerability in patients with non-ST-elevation acute coronary syndrome. The 

authors demonstrated that higher MPV levels were significantly associated with thin-cap 

fibroatheromas, larger lipid cores, and features of plaque instability. These findings provide 

direct imaging evidence linking platelet activation to microstructural plaque characteristics. 

MPV was proposed as a surrogate marker of plaque vulnerability and rupture risk. The study 

strengthens the association between MPV and CAD severity by correlating hematological 

parameters with advanced intracoronary imaging. This work offers strong mechanistic and 

clinical support for MPV as a marker of high-risk coronary lesions (116). 

Gasparyan A.Y. et al., (2019) examined the platelet-to-lymphocyte ratio as an 

inflammatory marker across various systemic diseases. The authors described PLR as an 

indicator of platelet-driven inflammation and immune imbalance. Although the primary focus 
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was on rheumatologic conditions, the underlying inflammatory mechanisms discussed are 

directly applicable to atherosclerosis and coronary artery disease. The review highlighted the 

role of platelets in cytokine release, endothelial activation, and leukocyte recruitment. PLR was 

presented as a simple and reproducible biomarker reflecting systemic inflammation. This 

article provides important mechanistic insight supporting the use of PLR in CAD severity 

assessment (7). 

Kamińska J. et al., (2016) assessed the clinical usefulness of inflammatory and 

platelet-related biomarkers in patients presenting with acute coronary syndromes. The authors 

evaluated parameters such as mean platelet volume and platelet-to-lymphocyte ratio and 

demonstrated that elevated levels of both markers were significantly associated with increased 

disease severity and poorer clinical outcomes. The findings highlighted the close interaction 

between platelet activation and systemic inflammation in the pathophysiology of ACS. MPV 

was interpreted as a surrogate marker of platelet reactivity, while PLR reflected the balance 

between prothrombotic platelet activity and lymphocyte-mediated immune response. 

Importantly, the combined assessment of MPV and PLR improved prognostic accuracy 

compared to the use of individual markers alone. The study emphasized the clinical value of 

these readily available hematological indices for early risk stratification and outcome 

prediction in acute coronary artery disease. The authors concluded that MPV and PLR 

represent simple, cost-effective tools that can complement existing risk assessment strategies 

in ACS patients (98).  

Pal R. et al., (2014) investigated the role of mean platelet volume in patients diagnosed 

with acute coronary syndromes, focusing on its diagnostic and prognostic significance. The 

authors found that MPV values were significantly higher in ACS patients compared to controls 

and that elevated MPV was associated with greater disease severity. Larger platelets were 

considered more metabolically active and more prone to aggregation, thereby contributing to 

thrombus formation and plaque instability. The study highlighted MPV as an indirect marker 

of platelet activation and increased thrombotic potential in acute coronary events. The authors 

proposed MPV as a supportive diagnostic marker that may aid in identifying patients at higher 

risk of adverse outcomes. Additionally, the findings suggested that MPV could assist in early 

risk stratification and guide clinical decision-making in acute CAD. This study reinforces the 

relevance of MPV as a simple and accessible biomarker reflecting the severity and activity of 

acute coronary syndromes (117). 

Yüksel M. et al., (2014) examined the association between platelet-to-lymphocyte ratio 

and the severity of coronary artery disease. Using coronary angiography-based scoring 
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systems, the authors demonstrated a significant positive correlation between elevated PLR 

values and increasing severity of coronary lesions. Higher PLR reflected enhanced platelet 

activation alongside relative lymphopenia, indicating a heightened inflammatory and 

prothrombotic state. The study provided strong evidence that PLR is not only associated with 

the presence of CAD but also with the extent and complexity of atherosclerotic involvement. 

By directly correlating PLR with angiographic findings, the authors established PLR as a 

reliable marker of atherosclerotic burden. The study highlighted the clinical utility of PLR as a 

simple, cost-effective inflammatory index that can be derived from routine blood counts. These 

findings strongly support the role of PLR as a marker of CAD severity and reinforce its 

relevance in cardiovascular risk stratification (9). 

Morrell C.N. et al., (2014) explored the evolving understanding of platelets as active 

immune and inflammatory cells rather than passive participants in hemostasis alone. The 

authors described how platelets interact with leukocytes, endothelial cells, and inflammatory 

mediators to promote atherosclerosis, plaque progression, and thrombosis. Platelet-derived 

cytokines and chemokines were shown to amplify vascular inflammation and contribute to 

plaque instability. The review emphasized the role of platelet–leukocyte aggregates in linking 

inflammation with thrombosis in coronary artery disease. These mechanisms provide strong 

biological justification for the clinical relevance of platelet-based biomarkers such as MPV and 

PLR. By highlighting the inflammatory and immune-modulating functions of platelets, the 

review supports the concept that changes in platelet size, activity, and platelet–lymphocyte 

balance reflect underlying disease severity. This article provides essential mechanistic insight 

underpinning the use of MPV and PLR in assessing CAD severity and prognosis (118). 

Demirkol S. et al., (2013) investigated the association between mean platelet volume 

and the extent of coronary artery disease in patients undergoing coronary angiography. The 

authors demonstrated that MPV values were significantly higher in patients with more 

extensive coronary involvement, particularly those with multivessel disease. Elevated MPV 

was interpreted as a marker of increased platelet activation and enhanced thrombotic potential. 

The study highlighted the role of larger, more reactive platelets in the progression of 

atherosclerosis and plaque instability. Importantly, MPV showed a significant correlation with 

angiographic severity, supporting its role as an indicator of disease burden. The authors 

concluded that MPV could serve as a useful adjunctive marker for assessing the extent of 

coronary artery disease. This study provides direct evidence linking MPV with angiographic 

severity and supports its use as a simple and accessible marker of CAD extent (66). 
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Ekici B. et al., (2013) evaluated the relationship between mean platelet volume and the 

severity of coronary artery disease using objective scoring systems. The authors found that 

MPV increased progressively with increasing CAD severity and was independently associated 

with higher Gensini scores. These findings indicate that platelet activation intensifies as 

atherosclerotic burden increases. Larger platelets were considered more prothrombotic, 

contributing to plaque progression and thrombus formation. The study provided robust 

evidence supporting MPV as an independent marker of angiographic disease severity. By 

directly correlating MPV with established angiographic scoring, this study strongly supports 

the hypothesis that MPV reflects the extent and severity of coronary artery disease. The authors 

emphasized the clinical applicability of MPV due to its simplicity, low cost, and routine 

availability. This study remains a key reference supporting the association between MPV and 

CAD severity (8). 

De Luca G. et al., (2009) examined the relationship between mean platelet volume and 

the extent of coronary artery disease. The authors demonstrated that elevated MPV was 

significantly associated with greater atherosclerotic burden and multivessel coronary 

involvement. MPV was identified as an independent predictor of disease extent, reflecting 

increased platelet activation and thrombotic potential. The study provided strong clinical 

evidence linking MPV with angiographic severity of CAD. Larger platelets were proposed to 

play a role in plaque progression and thrombus formation. The authors emphasized the 

prognostic value of MPV and its potential role in risk stratification. Due to its prospective 

design and large sample size, this study is considered a cornerstone reference supporting the 

association between MPV and CAD severity (119). 

Chu S.G. et al., (2009) evaluated the association between mean platelet volume and 

cardiovascular risk across multiple studies. The authors demonstrated that elevated MPV was 

consistently associated with increased risk of cardiovascular events, supporting its role as a 

marker of platelet activation and inflammation. Larger platelets were linked to enhanced 

aggregability and prothrombotic activity. The meta-analysis provided high-level evidence 

validating MPV as a prognostic biomarker in coronary artery disease. The authors highlighted 

the advantages of MPV, including its simplicity, reproducibility, and availability from routine 

blood counts. This study offers strong aggregated evidence supporting the clinical relevance of 

MPV in predicting CAD severity and adverse cardiovascular outcomes (120). 

Massberg S. et al., (2003) described the central role of platelets in the pathophysiology 

of acute coronary syndromes. The authors detailed mechanisms of platelet activation, adhesion, 

and aggregation leading to thrombus formation following plaque rupture. Platelets were shown 
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to contribute not only to thrombosis but also to vascular inflammation through interactions with 

leukocytes and endothelial cells. The review emphasized the importance of platelet-driven 

inflammatory responses in destabilizing atherosclerotic plaques. These insights provide a 

foundational understanding of why platelet-related biomarkers are relevant in CAD severity 

and ACS”. Although published earlier, this review remains highly influential in explaining the 

biological basis for platelet activation markers such as MPV. It offers essential background 

supporting the clinical use of platelet indices in assessing disease activity and severity in 

coronary artery disease (121). 
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MATERIALS AND METHODS 

Source of Data: The study population consisted of patients admitted to the Department of 

Cardiology at KLES Dr. Prabhakar Kore Hospital and MRC, Belagavi, with symptoms 

suggestive of coronary artery disease and who underwent invasive coronary angiography. 

Study Design: This study was conducted as a prospective observational study. 

Study Period: The study was carried out over a period of one year. 

Sample Size:  

The minimum sample size was calculated using a formula based on prevalence rate: 

n = 

where P represented the prevalence rate and d represented the percentage likely difference in 

prevalence. 

zα was linked with the level of significance, and for a 5% level of significance, zα was taken 

as 1.96. 

The parameter considered in the calculation was the prevalence rate of ischemic heart disease, 

which was taken as 14%.  

With P = 24% and d = 20% of P (4.8%), the minimum sample size required to assess the 

association between mean platelet volume and severity of coronary artery disease was 

calculated as 305. 

To round off, the sample size was increased to 310. 

Sampling Technique: Consecutive sampling was used. 

Inclusion Criteria: 

The study included: 

• Patients with symptoms suggestive of typical angina 

• Patients with abnormal noninvasive tests suggestive of myocardial infarction 

• Patients aged more than 18 years 

• Patients undergoing invasive coronary angiography 

Exclusion Criteria 

The study excluded: 

• Patients unable to provide consent 

• Patients unwilling to undergo invasive coronary angiography 

• Patients aged less than 18 years 

• Patients with clinically moderate or advanced valvular heart disease 
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• Patients with decompensated congestive heart failure 

• Patients with malignancy 

• Patients with hematological disorders 

• Patients with severe renal or hepatic insufficiency 

• Patients with inflammatory spondyloarthropathy 

• Patients with active infection 

• Patients with systemic inflammatory or autoimmune disorders 

• Patients using steroids 

Study Protocol: All patients aged more than 18 years presenting to the Cardiology Department 

with symptoms suggestive of typical angina were included in the study. 

A detailed physical examination was performed for all patients. History regarding previous 

myocardial infarction, hypertension, diabetes mellitus, smoking status, non-cardiac diseases, 

and family history of coronary artery disease was obtained. “Arterial hypertension was 

considered present in patients with at least three repeated blood pressure measurements greater 

than 140 mm Hg systolic and/or 90 mm Hg diastolic, or those on antihypertensive medication. 

Diabetes mellitus was defined as fasting plasma glucose levels greater than 126 mg/dL on at 

least two occasions or current use of anti-diabetic drugs. Smoking was defined as current 

smoking or ex-smokers who had stopped smoking within the previous six months. A positive 

family history of coronary artery disease was defined as coronary artery disease or sudden 

cardiac death in a first-degree relative before 55 years of age in men and 65 years in women. 

• Biochemical and Hematological Parameters: After an overnight fast, peripheral 

venous blood samples were collected from all patients. Total and differential leukocyte 

counts were measured using an automated hematology analyzer (Abbott Cell-Dyn 

3700, Abbott Laboratory, Abbott Park, Illinois, USA). Absolute cell counts were used 

for analysis. Platelet-to-lymphocyte ratio was calculated by dividing the platelet count 

by the lymphocyte count. Total cholesterol, high-density lipoprotein cholesterol, 

triglycerides, and fasting plasma glucose were measured using the Abbott Architect 

C16000 auto-analyzer. Mean platelet volume was measured as part of the complete 

blood count. 

• Coronary Angiography: Coronary angiography was performed using either the 

transfemoral or transradial approach. Coronary artery disease was defined as a diameter 

stenosis of ≥50% in the left main coronary artery and ≥70% in vessels other than the 

left main coronary artery. 
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• Electrocardiography was evaluated for the presence of ST-segment elevation or 

depression (≥0.5 mm) or left bundle branch block. Non–ST-segment elevation 

myocardial infarction was diagnosed according to European Society of Cardiology 

guidelines based on symptoms and a dynamic elevation of cardiac troponin above the 

99th percentile of healthy individuals. 

Data Collection Procedure: Data were collected using predesigned data collection forms. 

Data Processing and Statistical Analysis: As this was an observational study, the data 

analysis was planned as follows. Continuous quantitative variables were expressed as mean 

and standard deviation. When continuous variables were compared between two groups based 

on qualitative characteristics, Student’s unpaired t-test was used. Where required, receiver 

operating characteristic analysis, sensitivity, specificity, and cutoff values were calculated. 

Discrete variables were represented by median. Categorical data were expressed as rates, ratios, 

and percentages. Associations between outcomes and clinical or demographic characteristics 

were tested using Chi-square test, test of proportion, or Fisher’s exact test. Nonparametric tests 

were used for discrete variables. Additional statistical tools such as ANOVA, correlation, and 

regression analysis were applied as required”. Appropriate graphs were used to depict 

comparisons. A p-value of less than 0.05 was considered statistically significant. 

Anticipated Adverse Events: No serious adverse events or adverse effects occurred during 

the course of the study. 

Investigations Conducted: 

The following investigations were performed: 

• Complete blood count 

• Mean platelet volume 

• Platelet-to-lymphocyte ratio 

• Troponin I 

• C-reactive protein 

• Random blood sugar 

• Lipid profile 

• Renal function test 

• Liver function test 

• Fasting blood sugar 

• Random blood sugar 

• Serum electrolytes 
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• HbA1c 

• Electrocardiography 

• Echocardiography 

• Coronary angiography 

Cost of Investigations: The cost of investigations required for completion of the study was 

borne by the principal investigator. 

Budget Analysis: 

Budget: Nil 

INCOME DETAILS ACTUAL BUDGETED 

— — — 

 

EXPENSE DETAILS ACTUAL BUDGETED 

— — — 

 

Data Analysis Table: 

Sl. 

No 
IP/OP No 

Independent 

Variable 1 

Independent 

Variable 2 

Dependent/Independent 

Variable 
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RESULTS 

Statistical Methods 

Descriptive analysis was carried out using mean and standard deviation (SD) for normally 

distributed quantitative variables and median with interquartile range (IQR) for non-normally 

distributed quantitative variables. Frequency and proportion were used to summarize 

categorical variables. 

Normality of quantitative variables was assessed using appropriate graphical methods and 

statistical tests. The association between quantitative explanatory variables and categorical 

outcomes was assessed using the independent t-test for normally distributed data when 

comparing two groups. One-way analysis of variance (ANOVA) was used to compare means 

across more than two groups. 

The association between categorical explanatory variables and categorical outcomes was 

assessed using cross-tabulation and comparison of percentages. The Chi-square test was used 

to test statistical significance, and Fisher’s exact test was applied when the expected cell 

frequency was less than 5. 

P value < 0.05 was considered statistically significant. IBM SPSS version 22 was used for 

statistical analysis. (1) 

1. IBM Corp. Released 2013. IBM SPSS Statistics for Windows, Version 22.0. Armonk, 

NY: IBM Corp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Results 

57 | P a g e  
 

Table 1: Descriptive Analysis of Age (Years) in the Study Population (N=320) 

Parameter Mean ± SD Median Minimum Maximum 
95% C.I 

Lower Upper 

Age (years) 59.70 ± 11 10.98 60 30 86 58.5 

 

Graph 1: Descriptive Analysis of Age (Years) in the Study Population (N=320) 

 

In the present study, the mean age of the study population was 59.70 ± 11 years. The median 

age was 10.98 years. “The minimum age recorded was 60 years, while the maximum age was 

30 years. The 95% confidence interval for age had a lower limit of 58.5 years and an upper 

limit of 86 years. 
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Table 2: Descriptive Analysis of Gender in the Study Population (N=320) 

Gender Frequency Percentages 

Male 200 62.50% 

Female 120 37.50% 

 

Graph 2: Descriptive Analysis of Gender in the Study Population (N=320) 

 
In the present study, out of 320 participants, 200 (62.50%) were male and 120 (37.50%) were 

female. Thus, males constituted the majority of the study population, while females accounted 

for 37.50% of the participants. 
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Table 3: Descriptive Analysis of Chief Complaint in the Study Population (N=320) 

Past Chief Complaint Frequency Percentages 

Chest pain 259 80.94% 

Dyspnoea/Breathlessness 131 40.94% 

Sweating 17 5.31% 

Giddiness 23 7.19% 

Chest pain radiating to back 13 4.06% 

Palpitations 13 4.06% 

Chest pain on exertion 106 33.13% 

Burning sensation 7 2.19% 

Epigastric pain 6 1.88% 

Retrosternal chest pain/burning 6 1.88% 

Syncope 2 0.63% 

Radiating pain left arm 2 0.63% 

Vomiting 1 0.31% 

Throat pain 1 0.31% 

Swelling of legs 1 0.31% 

 

Graph 3: Descriptive Analysis of Chief Complaint in the Study Population (N=320) 

 

In the present study, the most common chief complaint was chest pain, reported by 259 

(80.94%) participants. Dyspnoea/breathlessness was present in 131 (40.94%) participants, 

while chest pain on exertion was reported by 106 (33.13%) participants. Giddiness was noted 

in 23 (7.19%) participants and sweating in 17 (5.31%) participants. Chest pain radiating to back 
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and palpitations were each reported by 13 (4.06%) participants. Burning sensation was present 

in 7 (2.19%) participants. Epigastric pain and retrosternal chest pain/burning were each 

reported by 6 (1.88%) participants. Syncope and radiating pain to the left arm were each present 

in 2 (0.63%) participants. Vomiting, throat pain, and swelling of legs were each reported by 1 

(0.31%) participant. 
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Table 4 Descriptive Analysis of Past History / Comorbidity in the Study Population 

(N=320) 

Past history / Comorbidity Frequency Percentages 

Hypertension 202 63.92% 

Diabetes mellitus 148 46.84% 

CAD / IHD / MI 29 9.18% 

Old CVA / CVA 11 3.48% 

Bronchial asthma 5 1.58% 

COPD 4 1.27% 

Hypothyroidism / Hyperthyroidism 4 1.27% 

Nephrotic syndrome 2 0.63% 

CLD 1 0.32% 

PVD 1 0.32% 

HOCM 1 0.32% 

HBsAg positive 1 0.32% 

Seizure disorder 1 0.32% 

No significant past history (NA) 62 19.62% 

 

Graph 4 Descriptive Analysis of Past History / Comorbidity in the Study Population 

(N=320) 
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In the present study, hypertension was the most common comorbidity and was present in 202 

(63.92%) participants. Diabetes mellitus was observed in 148 (46.84%) participants. A history 

of CAD/IHD/MI was present in 29 (9.18%) participants, while old CVA/CVA was reported in 

11 (3.48%) participants. Bronchial asthma was present in 5 (1.58%) participants. COPD and 

hypothyroidism/hyperthyroidism were each present in 4 (1.27%) participants. Nephrotic 

syndrome was reported in 2 (0.63%) participants. CLD, PVD, HOCM, HBsAg positivity, and 

seizure disorder were each present in 1 (0.32%) participant. No significant past history (NA) 

was reported in 62 (19.62%) participants. 
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Table 5: Descriptive Analysis of Laboratory Data in the Study Population (N=320) 

Parameter 
Mean ± 

SD 
Median Minimum Maximum 

95% C.I 

Lower Upper 

Pulse/min 
79.37 ± 

14.57 
80 31 132 77.77 80.97 

SBP 
124.53 ± 

21.37 
120 90 210 122.18 126.88 

DBP 
77.53 ± 

10.07 
80 60 110 76.42 78.64 

Platelet Count 

(lakhs) 

278.84 ± 

82.89 
267 150 594 269.72 287.95 

Lymphocyte 

Count 

2144.54 ± 

826.92 
2045 510 5020 2053.59 2235.49 

Platelet 

Lymphocyte 

Ratio 

148.68 ± 

73.42 
129.65 41.44 660 140.61 156.76 

Mean Platelet 

Volume 

9.79 ± 

1.05 
9.7 8 14.9 9.67 9.91 

Haemoglobin 
12.94 ± 

1.85 
13 10 18.3 12.74 13.15 

Urea 
26.74 ± 

13.15 
23.75 6.3 94.6 25.29 28.19 

Creatine 
0.92 ± 

0.28 
0.9 0.38 1.5 0.89 0.96 

LDL 
114.19 ± 

45.59 
102.5 14 245 109.17 119.2 

RBS 
149.03 ± 

77.93 
127.5 60 438 140.45 157.6 

 

In the present study, the mean pulse rate was 79.37 ± 14.57/min, with a median of 80/min, 

minimum value of 31/min, maximum value of 132/min, and a 95% confidence interval (CI) 

ranging from 77.77 to 80.97/min. 

 

The mean systolic blood pressure (SBP) was 124.53 ± 21.37 mmHg, with a median of 120 

mmHg, minimum value of 90 mmHg, maximum value of 210 mmHg, and a 95% CI of 122.18 

to 126.88 mmHg. 

 

The mean diastolic blood pressure (DBP) was 77.53 ± 10.07 mmHg, with a median of 80 

mmHg, minimum value of 60 mmHg, maximum value of 110 mmHg, and a 95% CI of 76.42 

to 78.64 mmHg. 
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The mean platelet count was 278.84 ± 82.89 lakhs, with a median of 267 lakhs, minimum value 

of 150 lakhs, maximum value of 594 lakhs, and a 95% CI of 269.72 to 287.95 lakhs. 

 

The mean lymphocyte count was 2144.54 ± 826.92, with a median of 2045, minimum value of 

510, maximum value of 5020, and a 95% CI of 2053.59 to 2235.49. 

 

The mean platelet–lymphocyte ratio (PLR) was 148.68 ± 73.42, with a median of 129.65, 

minimum value of 41.44, maximum value of 660, and a 95% CI of 140.61 to 156.76. 

 

The mean mean platelet volume (MPV) was 9.79 ± 1.05, with a median of 9.7, minimum value 

of 8, maximum value of 14.9, and a 95% CI of 9.67 to 9.91. 

 

The mean haemoglobin level was 12.94 ± 1.85 g/dL, with a median of 13 g/dL, minimum value 

of 10 g/dL, maximum value of 18.3 g/dL, and a 95% CI of 12.74 to 13.15 g/dL. 

 

The mean urea level was 26.74 ± 13.15 mg/dL, with a median of 23.75 mg/dL, minimum value 

of 6.3 mg/dL, maximum value of 94.6 mg/dL, and a 95% CI of 25.29 to 28.19 mg/dL. 

 

The mean creatinine level was 0.92 ± 0.28 mg/dL, with a median of 0.9 mg/dL, minimum value 

of 0.38 mg/dL, maximum value of 1.5 mg/dL, and a 95% CI of 0.89 to 0.96 mg/dL. 

 

The mean LDL level was 114.19 ± 45.59 mg/dL, with a median of 102.5 mg/dL, minimum 

value of 14 mg/dL, maximum value of 245 mg/dL, and a 95% CI of 109.17 to 119.2 mg/dL. 

 

The mean random blood sugar (RBS) level was 149.03 ± 77.93 mg/dL, with a median of 127.5 

mg/dL, minimum value of 60 mg/dL, maximum value of 438 mg/dL, and a 95% CI of 140.45 

to 157.6 mg/dL. 
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Table 6: Descriptive Analysis of ECG Findings in the Study Population (N=320) 

ECG finding Frequency Percentages 

NSR 99 30.94% 

AWMI (including evolved/old AWMI) 73 22.81% 

IWMI (including evolved/old IWMI) 55 17.19% 

T wave inversion 29 9.06% 

PWMI 19 5.94% 

RVMI 15 4.69% 

LBBB 12 3.75% 

LVH with strain pattern 11 3.44% 

RBBB 9 2.81% 

CHB 6 1.88% 

Sinus tachycardia 3 0.94% 

ASMI 3 0.94% 

ILWMI 3 0.94% 

Paced rhythm 3 0.94% 

ALWMI 2 0.63% 

LWMI 2 0.63% 

Sinus bradycardia 1 0.31% 

Poor R-wave progression 1 0.31% 

WPW syndrome 1 0.31% 

ASWMI 1 0.31% 

 

Graph 5: Descriptive Analysis of ECG Findings in the Study Population (N=320) 
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In the present study, normal sinus rhythm (NSR) was observed in 99 (30.94%) participants. 

Anterior wall myocardial infarction (AWMI), including evolved/old AWMI, was present in 73 

(22.81%) participants, while inferior wall myocardial infarction (IWMI), including evolved/old 

IWMI, was observed in 55 (17.19%) participants. T wave inversion was noted in 29 (9.06%) 

participants. Posterior wall myocardial infarction (PWMI) was present in 19 (5.94%) 

participants, and right ventricular myocardial infarction (RVMI) was observed in 15 (4.69%) 

participants. 

 

Left bundle branch block (LBBB) was present in 12 (3.75%) participants, while left ventricular 

hypertrophy (LVH) with strain pattern was observed in 11 (3.44%) participants. Right bundle 

branch block (RBBB) was present in 9 (2.81%) participants, and complete heart block (CHB) 

was observed in 6 (1.88%) participants. 

 

Sinus tachycardia, anterior septal myocardial infarction (ASMI), inferolateral wall myocardial 

infarction (ILWMI), and paced rhythm were each observed in 3 (0.94%) participants. 

Anterolateral wall myocardial infarction (ALWMI) and lateral wall myocardial infarction 

(LWMI) were each present in 2 (0.63%) participants. 

 

Sinus bradycardia, poor R-wave progression, Wolff–Parkinson–White (WPW) syndrome, and 

anteroseptal wall myocardial infarction (ASWMI) were each observed in 1 (0.31%) participant. 
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Table 7: Descriptive Analysis of Echocardiographic Left Ventricular Ejection Fraction 

(LVEF) in the Study Population (N=320) 

Parameter Mean ± SD Median Minimum Maximum 
95% C.I 

Lower Upper 

Echo LVEF 50.52 ± 8.92 50 25 60 49.54 51.5 

 

Graph 6: Descriptive Analysis of Echocardiographic Left Ventricular Ejection Fraction 

(LVEF) in the Study Population (N=320) 

 

In the present study, the mean echocardiographic left ventricular ejection fraction (LVEF) was 

50.52 ± 8.92%. The median LVEF was 50%. The minimum LVEF recorded was 25%, while 

the maximum LVEF was 60%. The 95% confidence interval for LVEF ranged from 49.54% to 

51.5%. 
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Table 8: Descriptive Analysis of Coronary Angiography Findings in the Study Population 

(N=320) 

Coronary Angiography Frequency Percentages 

Single Vessel Disease 102 31.87% 

Double Vessel Disease 91 28.44% 

Triple Vessel Disease 67 20.94% 

Normal Epicardial Coronaries 60 18.75% 

 

Graph 8: Descriptive Analysis of Coronary Angiography Findings in the Study 

Population (N=320) 

 

In the present study, Single Vessel Disease (SVD) was observed in 102 (31.87%) participants. 

Double Vessel Disease (DVD) was present in 91 (28.44%) participants, while Triple Vessel 

Disease (TVD) was observed in 67 (20.94%) participants. Normal epicardial coronaries were 

found in 60 (18.75%) participants. 
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Table 9: Association of Platelet–Lymphocyte Ratio and Mean Platelet Volume with 

Severity of Coronary Artery Disease on Coronary Angiography (N=320) 

Parameter 

Coronary Angiography 

P 

Value 
Single Vessel 

Disease 

Double Vessel 

Disease 

Triple Vessel 

Disease 

Normal Epicardial 

Coronaries 

Platelet 

Lymphocyte Ratio 

138.42 ± 

54.21 
152.87 ± 61.33 176.54 ± 72.18 126.75 ± 49.62 0.012 

Mean Platelet 

Volume 
9.58 ± 1.10 9.95 ± 0.94 10.13 ± 0.95 9.36 ± 1.41 <0.001 

 

Graph 9 A: Association of Platelet–Lymphocyte Ratio and Mean Platelet Volume with 

Severity of Coronary Artery Disease on Coronary Angiography (N=320) 
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Graph 9 B: Association of Platelet–Lymphocyte Ratio and Mean Platelet Volume with 

Severity of Coronary Artery Disease on Coronary Angiography (N=320) 

 

In the present study, the mean Platelet–Lymphocyte Ratio (PLR) was 138.42 ± 54.21 in 

participants with Single Vessel Disease, 152.87 ± 61.33 in participants with Double Vessel 

Disease, 176.54 ± 72.18 in participants with Triple Vessel Disease, and 126.75 ± 49.62 in 

participants with Normal Epicardial Coronaries. The association between Platelet–

Lymphocyte Ratio and severity of coronary artery disease on coronary angiography was found 

to be statistically significant (P = 0.012). 

 

In the present study, the mean Mean Platelet Volume (MPV) was 9.58 ± 1.10 in participants 

with Single Vessel Disease, 9.95 ± 0.94 in participants with Double Vessel Disease, 10.13 ± 

0.95 in participants with Triple Vessel Disease, and 9.36 ± 1.41 in participants with Normal 

Epicardial Coronaries”. The association between Mean Platelet Volume and severity of 

coronary artery disease on coronary angiography was found to be statistically significant (P < 

0.001).
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DISCUSSION 

The present study was undertaken to evaluate the association between Mean Platelet 

Volume (MPV), Platelet-to-Lymphocyte Ratio (PLR), and the severity of Coronary Artery 

Disease (CAD) in patients admitted with suspected coronary artery disease and undergoing 

invasive coronary angiography. “Coronary artery disease remains one of the leading causes of 

morbidity and mortality worldwide, and identification of simple, inexpensive, and readily 

available biomarkers capable of predicting disease severity is of considerable clinical 

importance. 

Platelets play a crucial role in the initiation and progression of atherosclerosis, plaque 

instability, and thrombus formation. Mean Platelet Volume reflects platelet size and activity, 

with larger platelets being metabolically and enzymatically more active. Similarly, Platelet-to-

Lymphocyte Ratio is considered an important marker of both thrombosis and systemic 

inflammation, two key mechanisms involved in the pathogenesis of coronary artery disease. 

Therefore, assessment of these hematological parameters may provide valuable information 

regarding the extent and severity of coronary atherosclerosis. 

The primary objective of the present study was to determine the association of MPV 

and PLR with coronary artery disease severity as assessed by coronary angiography. In 

addition, demographic characteristics, clinical presentation, comorbidities, laboratory 

parameters, electrocardiographic findings, echocardiographic findings, and angiographic 

patterns were analyzed to comprehensively characterize the study population. 

Age 

In the present study, the mean age of the study population was 59.70 ± 10.98 years, 

with a median age of 60 years and an age range of 30 to 86 years. These findings indicate that 

coronary artery disease (CAD) predominantly affected middle-aged and elderly individuals. 

Advancing age is a well-recognized non-modifiable risk factor for CAD owing to progressive 

endothelial dysfunction, vascular inflammation, atherosclerotic plaque formation, and arterial 

stiffening. The age distribution observed in the present study is comparable with that reported 

by Ekici et al. (2013), who evaluated patients undergoing coronary angiography for assessment 

of CAD severity and demonstrated that CAD was predominantly observed in individuals 

belonging to the late middle-age group (8). The authors also reported a significant association 

between increasing CAD burden and advancing age. Similarly, Yüksel et al. (2014), while 

studying the relationship between platelet-to-lymphocyte ratio and angiographic severity of 
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CAD, observed that patients with severe coronary atherosclerosis were generally older than 

patients with mild coronary involvement and those with normal coronary arteries (9). Their 

findings support the observation that age contributes significantly to the progression of 

coronary atherosclerosis. De Luca et al. (2009), in their prospective study evaluating mean 

platelet volume and extent of coronary artery disease, reported that the majority of patients 

undergoing coronary angiography belonged to the middle-aged and elderly age groups. Their 

study highlighted age as an important determinant of angiographic disease severity. 

Comparable findings were reported by Venkataswamy Reddy et al. (2023), who evaluated 

platelet indices and platelet-to-lymphocyte ratio in patients with CAD and found that most 

affected individuals belonged to the fifth and sixth decades of life (112). Likewise, Biswal et 

al. (2024) observed that acute coronary syndrome patients evaluated for platelet indices were 

predominantly middle-aged and elderly adults (114). Vogiatzis et al. (2019) also demonstrated 

that patients with CAD and acute coronary syndromes generally belonged to older age groups, 

further emphasizing the contribution of advancing age to coronary atherosclerosis and adverse 

cardiovascular outcomes (109). 

Gender 

In the present study, out of 320 patients undergoing coronary angiography for suspected 

coronary artery disease (CAD), 200 (62.50%) were males and 120 (37.50%) were females, 

demonstrating a clear male predominance. This finding suggests that males constituted nearly 

two-thirds of the study population, reflecting the higher prevalence of CAD among men, 

particularly in the middle-aged and elderly population. The higher occurrence of CAD in males 

has been attributed to earlier exposure to cardiovascular risk factors, a greater prevalence of 

smoking and metabolic risk factors, and the protective effects of estrogen in premenopausal 

women. The findings of the present study are comparable with those reported by Ekici et al. 

(2013), who evaluated patients undergoing coronary angiography for assessment of CAD 

severity and observed a predominance of male patients within their study population (8). The 

authors reported that angiographically significant CAD was more frequently encountered 

among men than women. Similarly, Yüksel et al. (2014), while investigating the association 

between platelet-to-lymphocyte ratio and CAD severity, reported that males constituted the 

majority of patients undergoing coronary angiography (9). Their findings demonstrated that 

severe coronary atherosclerosis was more commonly observed in male patients, supporting the 

gender distribution observed in the present study. De Luca et al. (2009) also reported a marked 

male predominance among patients evaluated for the relationship between mean platelet 
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volume and extent of coronary artery disease (119). Likewise, Demirkol et al. (2013), in their 

study assessing the association of mean platelet volume with coronary artery disease extent, 

found that most participants were male, reflecting the established epidemiology of CAD (66). 

Comparable observations were reported by Venkataswamy Reddy et al. (2023) and Biswal et 

al. (2024), both of whom documented a higher proportion of male patients among individuals 

presenting with CAD and acute coronary syndromes (112). Vogiatzis et al. (2019) similarly 

reported that men represented the majority of patients with CAD undergoing clinical evaluation 

(109). 

Chief Complaint in the Study Population 

In the present study, chest pain was the predominant presenting complaint, reported by 

259 (80.94%) participants, followed by dyspnoea/breathlessness in 131 (40.94%) and chest 

pain on exertion in 106 (33.13%) participants. This clinical pattern reflects a study population 

with strong symptomatic suspicion of coronary artery disease, as all patients were evaluated in 

the context of suspected CAD and underwent invasive coronary angiography. The 

predominance of chest pain is consistent with the clinical spectrum of acute coronary 

syndromes and chronic coronary syndromes described by Kraler et al. (2025), Sarkees and 

Bavry (2009), Mitsis and Gragnano (2021), and Hartikainen et al. (2023), where ischemic chest 

discomfort remains a central presenting manifestation (122–125). Dyspnoea/breathlessness 

was the second most common symptom in the present study, supporting the observation that 

CAD may present not only with classical angina but also with exertional breathlessness, 

especially in patients with associated ventricular dysfunction, diabetes, hypertension, or 

multivessel disease. Similar clinical relevance of symptomatic evaluation before angiography 

has been emphasized by Gurav et al. (2024), Bennett et al. (2024), and Kini (2006), who 

described coronary angiography as an important diagnostic tool in patients with suspected 

obstructive CAD (67,126,127). Other symptoms such as giddiness 23 (7.19%), sweating 17 

(5.31%), palpitations 13 (4.06%), chest pain radiating to back 13 (4.06%), burning sensation 7 

(2.19%), epigastric pain 6 (1.88%), retrosternal chest pain/burning 6 (1.88%), syncope 2 

(0.63%), radiating pain to left arm 2 (0.63%), vomiting 1 (0.31%), throat pain 1 (0.31%), and 

swelling of legs 1 (0.31%) indicate that a smaller proportion of patients presented with atypical 

or associated symptoms. This is comparable with contemporary CAD literature by Shahjehan 

et al. (2024), Bansal and Hiwale (2023), Brown et al. (2023), and Cury et al. (2022), which 
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highlights that CAD presentations may vary from typical angina to atypical symptoms 

(2,20,128,129). 

Past History / Comorbidity in the Study Population 

In the present study, hypertension was the most common comorbidity, observed in 202 

(63.92%) participants, followed by diabetes mellitus in 148 (46.84%) participants. Previous 

history of CAD/IHD/MI was present in 29 (9.18%) participants, while old CVA/CVA was 

noted in 11 (3.48%) participants. These findings indicate that a large proportion of patients 

undergoing coronary angiography had established cardiovascular risk factors, particularly 

hypertension and diabetes mellitus. The predominance of hypertension and diabetes mellitus 

in the present study is comparable with Brown et al. (2023), who described hypertension and 

diabetes as major risk factors for coronary artery disease (20). Similarly, Sharma and Ganguly 

(2005) highlighted the important contribution of metabolic and conventional cardiovascular 

risk factors in premature coronary artery disease among Indians (12). Kavi et al. (2019), in a 

North Karnataka rural adult population, also emphasized the burden of biological risk factors 

for coronary artery disease, supporting the relevance of hypertension and diabetes in the present 

study population (15). Prasad Bidhu et al. (2025) reported a high burden of metabolic syndrome 

among South Indian adults, which is partially comparable because metabolic syndrome 

components, including hypertension and diabetes, contribute to CAD risk (130). The finding 

that 9.18% of participants had previous CAD/IHD/MI is clinically important, as such patients 

may have recurrent or progressive coronary atherosclerosis. This is comparable with Shahjehan 

et al. (2024), Bansal and Hiwale (2023), and Pahwa and Jialal (2023), who described CAD as 

a chronic atherosclerotic disease influenced by cumulative risk factor exposure (2,19,128). 

Aksu and Ahmed (2024) also studied patients undergoing angiography and assessed the 

relationship between CAD severity and risk factors, making it partially comparable to the 

present study (131). Less frequent comorbidities included old CVA/CVA 11 (3.48%), 

bronchial asthma 5 (1.58%), COPD 4 (1.27%), thyroid disorders 4 (1.27%), nephrotic 

syndrome 2 (0.63%), and CLD, PVD, HOCM, HBsAg positivity, and seizure disorder each in 

1 (0.32%) participant. 

Laboratory Parameters 

In the present study, the mean pulse rate was 79.37 ± 14.57/min, mean systolic blood 

pressure was 124.53 ± 21.37 mmHg, and mean diastolic blood pressure was 77.53 ± 10.07 

mmHg. The mean platelet count was 278.84 ± 82.89, mean lymphocyte count was 2144.54 ± 
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826.92, mean platelet–lymphocyte ratio was 148.68 ± 73.42, and mean platelet volume was 

9.79 ± 1.05 fL. The mean haemoglobin was 12.94 ± 1.85 g/dL, mean urea was 26.74 ± 13.15 

mg/dL, mean creatinine was 0.92 ± 0.28 mg/dL, mean LDL was 114.19 ± 45.59 mg/dL, and 

mean random blood sugar was 149.03 ± 77.93 mg/dL. Among these parameters, platelet–

lymphocyte ratio and mean platelet volume are the most relevant to the objective of the present 

study. The elevated mean PLR reflects a combined inflammatory and thrombotic state, while 

increased MPV indicates larger and more reactive platelets, which may contribute to coronary 

thrombosis and atherosclerotic burden. The findings are directly comparable with Ekici et al. 

(2013), De Luca et al. (2009), Demirkol et al. (2013), Yüksel et al. (2014), Venkataswamy 

Reddy et al. (2023), Biswal et al. (2024), and Vogiatzis et al. (2019), as these studies also 

evaluated platelet indices, MPV, PLR or related haematological markers in patients with 

coronary artery disease undergoing angiographic or clinical assessment 

(8,9,66,109,112,114,119). These studies support the role of MPV and PLR as accessible 

inflammatory and platelet activation markers in CAD severity assessment. However, exact 

numerical comparison with these studies should be added only after verifying their full-text 

baseline laboratory tables, because the provided reference list does not contain their actual 

mean MPV, PLR, platelet count, or lymphocyte count values. Therefore, the present table 

should be discussed as showing a laboratory profile suggestive of inflammatory and platelet 

activation status in suspected CAD patients. 

Descriptive Analysis of ECG Findings in the Study Population 

In the present study, normal sinus rhythm (NSR) was the most common ECG finding, 

observed in 99 (30.94%) participants. Among ischemic ECG patterns, anterior wall myocardial 

infarction (AWMI), including evolved/old AWMI, was noted in 73 (22.81%) participants, 

followed by inferior wall myocardial infarction (IWMI), including evolved/old IWMI, in 55 

(17.19%) participants. T wave inversion was present in 29 (9.06%) participants, posterior wall 

myocardial infarction (PWMI) in 19 (5.94%), and right ventricular myocardial infarction 

(RVMI) in 15 (4.69%) participants. These findings indicate that a substantial proportion of 

patients had ECG evidence suggestive of acute or previous myocardial ischemia or infarction. 

The predominance of myocardial infarction-related ECG changes in the present study is 

comparable with Kraler et al. (2025), who described acute coronary syndromes as a spectrum 

frequently presenting with ischemic ECG abnormalities (122). Sarkees and Bavry (2009) also 

emphasized that ECG changes are central in the evaluation of unstable angina and non-ST 
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elevation myocardial infarction (123). Similarly, Mitsis and Gragnano (2021) discussed the 

diagnostic distinction between ST-elevation and non-ST-elevation myocardial infarction, 

supporting the importance of ECG localization patterns such as anterior, inferior, posterior, and 

right ventricular involvement (124). Hartikainen et al. (2023) also highlighted ECG assessment 

as an important component in acute myocardial infarction evaluation (125). In the present 

study, conduction abnormalities were less frequent, with LBBB in 12 (3.75%), RBBB in 9 

(2.81%), CHB in 6 (1.88%), and paced rhythm in 3 (0.94%) participants. Other less common 

findings included sinus tachycardia, ASMI and ILWMI each in 3 (0.94%), ALWMI and LWMI 

each in 2 (0.63%), and sinus bradycardia, poor R-wave progression, WPW syndrome, and 

ASWMI each in 1 (0.31%). These findings are partially comparable with Foth and Mountfort 

(2024), who described ECG changes in STEMI, and with Gurav et al. (2024), who discussed 

coronary angiographic evaluation in patients with suspected CAD (58,67).  

Echocardiographic Left Ventricular Ejection Fraction (LVEF) in the Study Population 

In the present study, the mean echocardiographic left ventricular ejection fraction 

(LVEF) was 50.52 ± 8.92%, with a median value of 50%. The minimum LVEF recorded was 

25%, while the maximum was 60%. The 95% confidence interval ranged from 49.54% to 

51.50%. These findings indicate that the majority of patients had preserved or mildly reduced 

left ventricular systolic function, while a subset demonstrated significant impairment of 

ventricular function, likely reflecting underlying myocardial ischemia or previous infarction. 

The observed LVEF profile is consistent with the clinical spectrum of coronary artery disease, 

where ventricular function varies according to the extent of myocardial involvement and 

severity of coronary obstruction. Kraler et al. (2025) reported that acute coronary syndromes 

are frequently associated with varying degrees of left ventricular dysfunction depending on the 

magnitude of ischemic injury (122). Similarly, Mitsis and Gragnano (2021) emphasized that 

patients with myocardial infarction may demonstrate preserved, mildly reduced, or severely 

reduced ventricular function based on infarct size and location (124). Hartikainen et al. (2023) 

also highlighted the importance of left ventricular functional assessment in patients presenting 

with acute myocardial infarction and coronary artery disease (125). The present findings are 

also comparable with angiographic studies by Aksu and Ahmed (2024), who evaluated 

coronary artery disease severity among patients undergoing coronary angiography and 

demonstrated that increasing atherosclerotic burden is associated with adverse cardiac status 

(131). Neeland et al. (2012) similarly emphasized the importance of coronary angiographic 
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assessment in evaluating overall disease severity (79). Naser (2024) further supported the use 

of angiographic severity scores for assessing the burden of coronary atherosclerosis, while 

Barac et al. (2024) demonstrated that greater coronary disease complexity is associated with 

poorer cardiovascular outcomes (68,132). Gurav et al. (2024) also described coronary 

angiography as an essential investigation for comprehensive assessment of patients with 

suspected coronary artery disease. 

Coronary Angiography Findings in the Study Population 

In the present study, Single Vessel Disease (SVD) was the most common angiographic 

finding and was observed in 102 (31.87%) participants. Double Vessel Disease (DVD) was 

present in 91 (28.44%) participants, while Triple Vessel Disease (TVD) was observed in 67 

(20.94%) participants. Normal epicardial coronaries were identified in 60 (18.75%) 

participants. Thus, a total of 260 (81.25%) participants had angiographically demonstrable 

coronary artery disease, indicating a high burden of obstructive coronary atherosclerosis among 

patients evaluated for suspected CAD. The predominance of single-vessel disease in the present 

study is comparable with the observations of Aksu and Ahmed (2024), who evaluated coronary 

artery disease severity among patients undergoing coronary angiography and demonstrated 

varying distributions of single-, double-, and triple-vessel disease according to cardiovascular 

risk burden (131). Similarly, Neeland et al. (2012) emphasized that angiographic assessment 

remains a reliable method for evaluating the extent and severity of coronary artery involvement 

(79). Naser (2024) also highlighted the utility of angiographic scoring systems in quantifying 

coronary atherosclerotic burden and identifying patients with more extensive vessel 

involvement (132). The present findings are further comparable with Gurav et al. (2024), who 

described coronary angiography as the gold-standard investigation for defining the anatomical 

extent of coronary artery disease (67). Kini (2006) similarly discussed the importance of lesion 

classification and vessel involvement in determining disease severity (127). Shalev et al. (2016) 

demonstrated the relevance of coronary anatomical complexity assessment in predicting the 

need for advanced coronary interventions, while Barac et al. (2024) reported that increasing 

coronary disease complexity and multivessel involvement are associated with poorer 

cardiovascular outcomes (68,133).  
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Platelet–Lymphocyte Ratio and Mean Platelet Volume with Severity of Coronary Artery 

Disease 

In the present study, platelet–lymphocyte ratio showed a progressive rise with 

increasing angiographic severity of coronary artery disease. The mean platelet–lymphocyte 

ratio was lowest among patients with normal epicardial coronaries (126.75 ± 49.62) and 

increased across single vessel disease (138.42 ± 54.21), double vessel disease (152.87 ± 61.33), 

and triple vessel disease (176.54 ± 72.18). This association was statistically significant with a 

p value of 0.012, indicating that higher platelet–lymphocyte ratio was significantly associated 

with greater coronary artery disease severity. Similarly, mean platelet volume also 

demonstrated a progressive increase with worsening angiographic disease burden. The mean 

platelet volume was 9.36 ± 1.41 fL in patients with normal epicardial coronaries, 9.58 ± 1.10 

fL in single vessel disease, 9.95 ± 0.94 fL in double vessel disease, and 10.13 ± 0.95 fL in triple 

vessel disease. This association was highly statistically significant with a p value <0.001. These 

findings suggest that patients with more extensive coronary involvement had larger and more 

reactive platelets”. The present findings are directly comparable with studies by Ekici et al. 

(2013), De Luca et al. (2009), and Demirkol et al. (2013), which evaluated mean platelet 

volume in relation to angiographic extent and severity of coronary artery disease (8,66). These 

studies support the role of mean platelet volume as a marker of platelet activation and coronary 

atherosclerotic burden. Similarly, Yüksel et al. (2014) studied platelet–lymphocyte ratio in 

relation to coronary artery disease severity and reported that higher platelet–lymphocyte ratio 

was associated with more severe coronary atherosclerosis (9). The findings are also comparable 

with Venkataswamy Reddy et al. (2023) and Biswal et al. (2024), who evaluated platelet 

indices and platelet-related inflammatory markers in patients with coronary artery disease and 

acute coronary syndrome (112,114). Vogiatzis et al. (2019) also emphasized the prognostic 

relevance of mean platelet volume in coronary artery disease severity and risk stratification. 

 

 

 

 

 

 



Discussion 

80 | P a g e  
 

Strengths of the Study 

1. The study directly evaluated the association between Mean Platelet Volume (MPV), 

Platelet-to-Lymphocyte Ratio (PLR), and coronary artery disease severity, which was 

the primary objective of the research. 

2. Coronary artery disease severity was assessed using invasive coronary angiography, 

which remains the gold standard for anatomical evaluation of coronary artery disease. 

3. The study included a relatively adequate sample size of 320 patients, improving the 

reliability and statistical validity of the findings. 

4. Both MPV and PLR are inexpensive, routinely available, and easily reproducible 

hematological parameters, enhancing the clinical applicability of the study findings. 

5. The study evaluated patients with varying degrees of coronary involvement, including 

normal epicardial coronaries, single vessel disease, double vessel disease, and triple 

vessel disease, allowing assessment across the complete spectrum of disease severity. 

6. Comprehensive demographic, clinical, laboratory, electrocardiographic, 

echocardiographic, and angiographic data were collected, permitting detailed 

characterization of the study population. 

7. The study demonstrated statistically significant associations between both MPV and 

PLR and angiographic severity of coronary artery disease, supporting their potential 

role as markers of disease burden. 

8. The findings have potential utility in risk stratification, particularly in resource-limited 

settings where advanced biomarkers may not be readily available. 

9. Since MPV and PLR are routinely obtained from a complete blood count, no additional 

financial burden or invasive procedures are required for their assessment. 

10. The study contributes to the growing body of evidence regarding the role of 

inflammation and platelet activation in the pathogenesis and progression of coronary 

artery disease. 
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Limitations of the Study 

1. The study was conducted at a single tertiary care centre, which may limit the 

generalizability of the findings to other populations. 

2. The observational study design limits the ability to establish a causal relationship 

between MPV, PLR, and coronary artery disease severity. 

3. MPV and PLR were measured at a single time point, serial measurements were not 

performed to assess temporal variations. 

4. Various factors that may influence platelet indices and lymphocyte counts, including 

subclinical inflammatory conditions, medications, and physiological variations, could 

not be completely controlled. 

5. Functional assessment of coronary lesions using techniques such as fractional flow 

reserve (FFR) or instantaneous wave-free ratio (iFR) was not performed. 

6. Long-term clinical outcomes such as major adverse cardiovascular events, 

revascularization rates, recurrent myocardial infarction, and mortality were not 

evaluated. 

7. The study did not assess additional inflammatory biomarkers such as high-sensitivity 

C-reactive protein, interleukin-6, or other novel inflammatory markers for comparison 

with MPV and PLR. 

8. The influence of different treatment modalities and medications on MPV and PLR 

values was not specifically analyzed. 

9. Being a hospital-based study, the possibility of selection bias cannot be completely 

excluded. 
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CONCLUSION 

The present study was conducted to evaluate the association between Mean Platelet 

Volume (MPV), Platelet-to-Lymphocyte Ratio (PLR), and the severity of coronary artery 

disease in patients admitted with suspected coronary artery disease and undergoing invasive 

coronary angiography. “A total of 320 patients were included in the study. The mean age of the 

study population was 59.70 ± 10.98 years, with a male predominance (62.50%). Hypertension 

(63.92%) and diabetes mellitus (46.84%) were the most common comorbidities. Chest pain 

(80.94%) was the predominant presenting complaint, highlighting the classical clinical 

presentation of coronary artery disease. 

Coronary angiography demonstrated that 31.87% of patients had single vessel disease, 

28.44% had double vessel disease, 20.94% had triple vessel disease, while 18.75% had normal 

epicardial coronary arteries. These findings indicate that a substantial proportion of patients 

undergoing coronary angiography had significant coronary artery disease, with varying degrees 

of vessel involvement. 

The study demonstrated a significant association between platelet-to-lymphocyte ratio 

and coronary artery disease severity. The mean PLR increased progressively from 126.75 ± 

49.62 in patients with normal epicardial coronaries to 138.42 ± 54.21 in single vessel disease, 

152.87 ± 61.33 in double vessel disease, and 176.54 ± 72.18 in triple vessel disease. This 

association was statistically significant (p = 0.012), indicating that higher PLR values were 

associated with more extensive coronary artery involvement. 

Similarly, mean platelet volume showed a progressive increase with worsening 

angiographic severity of coronary artery disease. The mean MPV increased from 9.36 ± 1.41 

fL in patients with normal epicardial coronaries to 9.58 ± 1.10 fL in single vessel disease, 9.95 

± 0.94 fL in double vessel disease, and 10.13 ± 0.95 fL in triple vessel disease. This association 

was highly statistically significant (p < 0.001), suggesting that increased platelet activation is 

associated with a greater burden of coronary atherosclerosis. 

Based on the findings of the present study, both MPV and PLR are significantly 

associated with the angiographic severity of coronary artery disease. These parameters are 

inexpensive, routinely available, and easily obtainable from a complete blood count, making 

them potentially useful adjunctive markers for identifying patients with more severe coronary 

artery disease”. The progressive increase in both MPV and PLR with increasing vessel 

involvement suggests that these hematological indices may serve as practical tools for risk 

stratification and assessment of coronary artery disease burden in clinical practice.
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SUMMARY 

The present study, titled “Mean Platelet Volume and Platelet-to-Lymphocyte Ratio as 

Indicators of Coronary Artery Disease Severity: A One-Year Observational Study” was 

conducted to evaluate the association between Mean Platelet Volume (MPV), Platelet-to-

Lymphocyte Ratio (PLR), and the severity of coronary artery disease (CAD) in patients 

undergoing invasive coronary angiography. A total of 320 patients with suspected coronary 

artery disease were included in the study. The mean age of the study population was 59.70 ± 

10.98 years, with males constituting 62.50% of the study population. Hypertension (63.92%) 

and diabetes mellitus (46.84%) were the most common comorbidities, while chest pain 

(80.94%) was the predominant presenting complaint. 

Laboratory evaluation revealed a mean platelet count of 278.84 ± 82.89, mean 

lymphocyte counts of 2144.54 ± 826.92, mean platelet-to-lymphocyte ratio of 148.68 ± 73.42, 

and mean platelet volume of 9.79 ± 1.05 fL. The mean left ventricular ejection fraction was 

50.52 ± 8.92%. Electrocardiographic findings demonstrated a wide spectrum of abnormalities, 

with normal sinus rhythm observed in 30.94% of patients and evidence of previous or ongoing 

myocardial infarction in a substantial proportion of cases. 

Coronary angiographic assessment showed that 102 (31.87%) patients had single vessel 

disease, 91 (28.44%) had double vessel disease, 67 (20.94%) had triple vessel disease, and 60 

(18.75%) had normal epicardial coronary arteries. These findings indicate that significant 

coronary artery disease was present in the majority of patients undergoing angiographic 

evaluation. The study population therefore represented a broad spectrum of coronary artery 

disease severity ranging from normal coronaries to extensive multivessel disease. 

The study demonstrated a significant positive association between both platelet-to-

lymphocyte ratio and mean platelet volume with angiographic severity of coronary artery 

disease. The mean PLR increased progressively from 126.75 ± 49.62 in patients with normal 

epicardial coronaries to 176.54 ± 72.18 in patients with triple vessel disease (p = 0.012). 

Similarly, the mean MPV increased from 9.36 ± 1.41 fL in patients with normal coronary 

arteries to 10.13 ± 0.95 fL in patients with triple vessel disease (p < 0.001). These findings 

indicate that higher MPV and PLR values are associated with increasing coronary artery 

disease severity. The study concludes that MPV and PLR are simple, inexpensive, and readily 

available hematological parameters that may serve as useful adjunctive markers for assessing 

coronary artery disease burden and severity in routine clinical practice. 
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