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Abstract

Atherosclerosis is a chronic and progressive cardiovascular disease characterized by the
accumulation of lipids, cholesterol, calcium, and connective tissue elements within the arterial
wall, resulting in the formation of atherosclerotic plaques. This pathological process leads to
narrowing and reduced elasticity of blood vessels, impairing tissue perfusion. Atherosclerosis is
the leading cause of coronary heart disease, myocardial infarction, stroke, and peripheral arterial
disease. Major risk factors include dyslipidemia, arterial hypertension, smoking, diabetes
mellitus, obesity, physical inactivity, and genetic predisposition. Early diagnosis, adherence to a
healthy lifestyle, and comprehensive preventive strategies play a crucial role in reducing
cardiovascular complications. Modern management of atherosclerosis involves pharmacological
therapy (such as statins and antiplatelet agents) as well as invasive interventions when necessary
[1,2].
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Annotatsiya

Ateroskleroz — yurak-qon tomir tizimining surunkali va progressiv kasalligi bo‘lib,

arteriya devorlarida lipidlar, xolesterin, kaltsiy va biriktiruvchi to‘qima elementlarining
to‘planishi natijasida aterosklerotik blyashkalar shakllanishi bilan tavsiflanadi. Ushbu patologik
jarayon qon tomirlar torayishi va ularning elastikligi pasayishiga olib keladi, natijada
to‘qimalarning qon bilan ta’minlanishi buziladi. Ateroskleroz yurak ishemik kasalligi, miokard
infarkti, insult va periferik arteriyalar kasalliklarining asosiy sababi hisoblanadi. Kasallik
rivojlanishida dislipidemiya, arterial gipertenziya, chekish, qandli diabet, semizlik, gipodinamiya
hamda irsiy moyillik muhim xavf omillari sifatida e’tirof etiladi. Erta diagnostika, sog‘lom
turmush tarziga rioya qilish va kompleks profilaktik choralar ko‘rish yurak-qon tomir asoratlarini
kamaytirishda muhim ahamiyatga ega. Zamonaviy tibbiyotda aterosklerozni davolash va nazorat
qilishda farmakologik terapiya (statinlar, antiplatelet preparatlar) hamda invaziv aralashuv
usullari keng qo‘llanilmoqda [1,2].
Kalit so‘zlar

Ateroskleroz, yurak-qon tomir kasalliklari, aterosklerotik blyashka, xolesterin, xavf
omillari, profilaktika.

AHHOTANUA

ATepockiiepo3 — 3TO XPOHHYECKOE TIporpeccupyromiee 3a00JIeBaHUE CepIeHHO-
COCYMCTON CHUCTEMBI, XapaKTepHU3yIoIleecss HAKOIICHUEM JIMMUAOB, XOJIECTEPUHA, KaIbIHs U
9JICMEHTOB COCJIMHHUTEIHHONW TKAHU B CTEHKAX apTepHil ¢ 00pa30BaHHEM aTEPOCKICPOTHUSCKHUX
Onsmek. JlaHHBI TATOJOTHYECKHUI MPOLECC MPUBOAMUT K CYKEHHUIO COCY/IOB M CHUXEHHIO MX
QJIACTUYHOCTH, Hapylias KpPOBOCHAOXKCHHWE TKaHEH. ATEpOCKIepO3 SBISETCS OCHOBHOU
OPUYMHON HIIeMUYeckoil Ooyie3HM cepala, WH(apKkTa MUOKapAa, WHCYIbTa W 3a00JieBaHUN
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nepudepudeckux aprepuid. K OCHOBHBIM (pakTOpamM pHCKa OTHOCATCS JUCIWIIHAICMUS,
apTepualibHas THUIEPTEH3Us, KypeHHe, caxapHblii [auaber, OXXHpeHUe, TUIMOJAUHAMUS U
HACJICJICTBEHHAS MTPEAPACIIONOKEHHOCTh. PaHHSISI TUarHOCTHKA, COOTIOACHIE 3J0pOBOro oOpas3a
JKU3HM M KOMIUIEKCHasT TpOo(HIaKTHKAa HWMEIOT Ba)KHOC 3HAYEHHUE B CHIDKCHHHM CEpJCYHO-
COCYJUCTBIX OCJIOKHEHUH. B coBpeMeHHON MeaUIIMHE IS ISYCHUSI B KOHTPOJI aTEPOCKIIepo3a
IIMPOKO MPUMEHSIOTCS MEIMKAMEHTO3HAas Teparus (CTaTUHBI, aHTHArperaHThl) U WHBA3WBHBIC
MeToIbl JieueHwus [ 1,2].
KiwueBble ciioBa

ATepockiepo3, CeplIeYyHO-COCYANCThIC 3a00JIeBaHMsI, aTEPOCKIEPOTHUECKasi OJIsIIKa,
X0JIeCTepHH, GaKTOPhI PUCKA, TPOPHITAKTHKA.

Introduction

Atherosclerosis is a chronic inflammatory disease of the arterial wall and represents one
of the leading causes of morbidity and mortality worldwide. It is characterized by the gradual
accumulation of lipids, cholesterol, inflammatory cells, and fibrous elements within the intima of
large and medium-sized arteries, resulting in the formation of atherosclerotic plaques. Over time,
these plaques can enlarge, leading to arterial narrowing, reduced blood flow, and potential
plaque rupture, which may trigger acute cardiovascular events such as myocardial infarction and
stroke [1].

The development of atherosclerosis is a multifactorial process influenced by both
modifiable and non-modifiable risk factors. Major modifiable risk factors include dyslipidemia,
hypertension, smoking, diabetes mellitus, obesity, unhealthy diet, and physical inactivity. Non-
modifiable factors such as age, male gender, and genetic predisposition also play a significant
role in disease progression [2]. Endothelial dysfunction is considered an early and critical step in
the pathogenesis of atherosclerosis, promoting lipid infiltration and chronic vascular
inflammation.

Given its asymptomatic progression in early stages, atherosclerosis often remains
undetected until serious complications occur. Therefore, early identification of risk factors,
preventive strategies, and timely therapeutic interventions are essential to reduce the global
burden of cardiovascular diseases. Advances in diagnostic methods and pharmacological
treatments have significantly improved disease management; however, prevention remains the
most effective approach in combating atherosclerosis [1,2].

Atherosclerosis is a chronic inflammatory and degenerative disease of the arterial wall
and remains one of the primary causes of morbidity and mortality worldwide. It is characterized
by the progressive accumulation of lipids, cholesterol, inflammatory cells, calcium deposits, and
fibrous connective tissue within the intimal layer of large and medium-sized arteries, leading to
the formation of atherosclerotic plaques. As these plaques enlarge, they cause narrowing of the
arterial lumen, reduced vascular elasticity, and impaired blood flow to vital organs. Plaque
instability and rupture may result in thrombus formation, which can acutely obstruct blood flow
and precipitate life-threatening events such as myocardial infarction, ischemic stroke, or sudden
cardiac death [1].

The pathogenesis of atherosclerosis is complex and involves endothelial dysfunction as
an early and pivotal event. Damage to the vascular endothelium—caused by factors such as
hypertension, hyperglycemia, smoking, and elevated low-density lipoprotein (LDL)
cholesterol—leads to increased vascular permeability and adhesion of circulating monocytes.
These monocytes differentiate into macrophages, ingest oxidized LDL particles, and transform
into foam cells, forming fatty streaks, which represent the earliest visible lesions of
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atherosclerosis. Over time, smooth muscle cell proliferation and extracellular matrix deposition
contribute to plaque growth and fibrous cap formation [2].

Atherosclerosis develops over decades and often progresses silently without clinical
symptoms. This asymptomatic nature makes early detection challenging and emphasizes the
importance of risk assessment and preventive screening strategies. Epidemiological studies
demonstrate that cardiovascular diseases caused by atherosclerosis account for a significant
proportion of global deaths, particularly in low- and middle-income countries, where lifestyle-
related risk factors are increasingly prevalent [1].

Both modifiable and non-modifiable risk factors contribute to disease development.
Modifiable factors include dyslipidemia, arterial hypertension, diabetes mellitus, smoking,
obesity, sedentary lifestyle, and unhealthy dietary patterns rich in saturated fats and trans fats.
Non-modifiable factors such as age, sex, and genetic predisposition further influence
susceptibility and disease progression. The interaction between genetic background and
environmental exposure plays a crucial role in determining individual cardiovascular risk [2].

Understanding the molecular and cellular mechanisms underlying atherosclerosis has led
to significant advancements in diagnostic and therapeutic approaches. Biomarkers, imaging
techniques such as Doppler ultrasound, computed tomography angiography, and coronary
angiography allow early identification of vascular changes. Pharmacological therapies—
including statins, antiplatelet agents, antihypertensive drugs, and glucose-lowering
medications—have proven effective in reducing cardiovascular events. Nevertheless, primary
prevention through lifestyle modification remains the cornerstone of atherosclerosis management
[1,2].

In summary, atherosclerosis is a multifactorial and systemic disease with profound
clinical and public health implications. Comprehensive research and integrated prevention
strategies are essential to reduce its global burden and improve long-term cardiovascular
outcomes.

Research Methodology
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This study was conducted using a comprehensive literature review and analytical research
approach aimed at examining the etiology, pathogenesis, risk factors, clinical manifestations,
diagnostic methods, and preventive strategies of atherosclerosis. Relevant scientific data were
collected from peer-reviewed journal articles, international clinical guidelines, textbooks, and
reputable medical databases published in recent years. Sources were selected based on their
scientific validity, relevance to the topic, and reliability [1].

The research included the analysis of epidemiological studies, randomized clinical trials,
and meta-analyses related to cardiovascular diseases caused by atherosclerosis. Particular
attention was given to identifying major modifiable and non-modifiable risk factors, molecular
mechanisms of plaque formation, and evidence-based therapeutic interventions. Comparative
analysis was applied to evaluate different diagnostic methods, including laboratory investigations
(lipid profile, inflammatory markers), non-invasive imaging techniques (Doppler ultrasound, CT
angiography), and invasive procedures such as coronary angiography [2].

Data were systematically organized and critically analyzed to highlight current trends in
the prevention and management of atherosclerosis. Emphasis was placed on understanding the
relationship between lifestyle factors and disease progression, as well as the effectiveness of
pharmacological treatment strategies such as statins, antiplatelet agents, and antihypertensive
therapy.

The methodological framework of this study ensures a structured and evidence-based
overview of atherosclerosis, supporting the development of preventive strategies and improved
clinical management. Ethical standards were maintained by utilizing only publicly available
scientific sources and properly citing references [1,2].

Research Results

The analysis of the collected scientific data demonstrated that atherosclerosis remains a
leading underlying cause of cardiovascular morbidity and mortality worldwide. The reviewed
studies confirmed that dyslipidemia, particularly elevated levels of low-density lipoprotein (LDL)
cholesterol, plays a central role in the initiation and progression of atherosclerotic plaque
formation. Increased LDL oxidation was strongly associated with endothelial dysfunction and
inflammatory responses within the arterial wall [1].

The findings also indicated a significant correlation between modifiable risk factors—
such as smoking, hypertension, diabetes mellitus, obesity, and physical inactivity—and
accelerated progression of atherosclerosis. Patients presenting with multiple risk factors showed
a substantially higher incidence of coronary artery disease and cerebrovascular complications
compared to individuals with isolated or no major risk factors [2]. Epidemiological data
highlighted that lifestyle-related factors contribute considerably to early onset of cardiovascular
events, particularly in middle-aged populations.

Diagnostic assessments revealed that early-stage atherosclerosis is frequently
asymptomatic and detectable primarily through laboratory testing and imaging studies. Lipid
profile abnormalities, elevated inflammatory markers (such as C-reactive protein), and imaging
evidence of arterial wall thickening were commonly observed among high-risk individuals. Non-
invasive imaging techniques, including Doppler ultrasound and CT angiography, proved
effective in identifying subclinical vascular changes before the onset of severe complications [6].

Furthermore, therapeutic interventions demonstrated measurable benefits in slowing
disease progression. Statin therapy was consistently associated with significant reduction in LDL
cholesterol levels and decreased incidence of major adverse cardiovascular events. Combined
treatment approaches—incorporating pharmacological therapy and lifestyle modification—
showed superior outcomes compared to single-modality interventions [7].
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Overall, the results confirm that atherosclerosis is a multifactorial and preventable
condition. Early risk assessment, timely diagnosis, and comprehensive management strategies
significantly reduce morbidity and mortality associated with cardiovascular diseases.

Literature Review

Atherosclerosis has been extensively studied in modern medical science due to its major
contribution to global cardiovascular morbidity and mortality. Numerous epidemiological and
clinical studies describe atherosclerosis as a chronic inflammatory disease of the arterial wall
characterized by lipid accumulation, endothelial dysfunction, and progressive plaque formation
[1]. Contemporary literature emphasizes that the disease begins with subtle endothelial injury
and lipid infiltration long before clinical symptoms become apparent.

Recent research highlights the central role of low-density lipoprotein (LDL) cholesterol
in the initiation of atherosclerotic lesions. Oxidized LDL has been identified as a key factor
triggering inflammatory responses within the vascular endothelium, leading to monocyte
adhesion, foam cell formation, and fatty streak development [2]. Authors consistently report that
inflammation is not merely a secondary phenomenon but a fundamental mechanism driving
plaque progression and instability.

Several large-scale cohort studies confirm that modifiable risk factors—such as
hypertension, diabetes mellitus, smoking, obesity, and sedentary lifestyle—significantly increase
the risk of atherosclerotic cardiovascular diseases. Literature sources indicate that the
coexistence of multiple risk factors exponentially elevates the probability of myocardial
infarction and ischemic stroke [6,5]. Furthermore, genetic predisposition has been shown to
influence lipid metabolism and vascular response, contributing to interindividual variability in
disease susceptibility.

Advancements in diagnostic imaging techniques have also been widely discussed in
scientific publications. Non-invasive methods, including carotid intima-media thickness
measurement and coronary artery calcium scoring, are recognized as valuable tools for early
detection and cardiovascular risk stratification [2]. These innovations support the concept of
early prevention and personalized treatment strategies.

Pharmacological management remains a central theme in current literature. Statins are
consistently identified as first-line therapy due to their lipid-lowering and anti-inflammatory
properties. Recent studies also explore novel therapeutic agents targeting inflammatory pathways
and lipid metabolism, reflecting a shift toward more precise and mechanism-based treatment
approaches [1,2].

In summary, the reviewed literature demonstrates that atherosclerosis is a complex,
multifactorial disease involving lipid metabolism disorders, chronic inflammation, and vascular
dysfunction. Ongoing research continues to refine preventive, diagnostic, and therapeutic
strategies aimed at reducing the global burden of cardiovascular diseases.

Conclusion

Atherosclerosis is a chronic, progressive, and multifactorial disease that represents a
major global health challenge due to its strong association with cardiovascular morbidity and
mortality. The findings of this study confirm that lipid metabolism disorders, endothelial
dysfunction, and chronic inflammation play central roles in the initiation and progression of
atherosclerotic plaque formation. The interaction between genetic predisposition and modifiable
risk factors significantly influences disease development and clinical outcomes [7,8,9].

The analysis also demonstrates that modifiable risk factors—such as dyslipidemia,
hypertension, diabetes mellitus, smoking, obesity, and physical inactivity—are strongly
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associated with increased incidence of coronary artery disease, myocardial infarction, and stroke.
Early identification and effective management of these risk factors are essential for reducing the
burden of cardiovascular complications [2].

Modern diagnostic techniques enable early detection of subclinical vascular changes,
while evidence-based pharmacological therapies, particularly statins and antiplatelet agents,
significantly reduce disease progression and adverse cardiovascular events. However, primary
prevention through lifestyle modification remains the most effective and sustainable strategy in
combating atherosclerosis.

In conclusion, comprehensive preventive measures, early risk assessment, and integrated
treatment approaches are crucial for improving long-term cardiovascular outcomes. Continued
research into molecular mechanisms and innovative therapeutic strategies will further enhance
the management and prevention of atherosclerosis worldwide [1,2].
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