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Abstract

Cardiovascular disease maintains its position as one of the biggest healthcare concerns worldwide
during the contemporary era. The mortality rate from these diseases exceeds 75% within low- and
middle-income countries since their populations face major problems accessing healthcare and
receiving education and preventive care. Heart disease remains an epidemic of modern times
because lifestyle risk factors such as unhealthy food choices and inactivity, smoking and heavy
alcohol use, and ongoing stress are currently the biggest disease drivers. Multiple studies
demonstrate that delivering health education and integrating primary care with community-based
programs successfully enhances cardiovascular results among different population groups.
Medical research together with technological improvements has enhanced the ability to detect
cardiovascular issues early. The evaluation analyzed cardiovascular heart disease using ten
organized sections which explored its definition along with epidemiology data and causes while
discussing risk factors and pathophysiology as well as clinical presentation and diagnostic methods
and potential complications and prevention strategies. We will combine these findings to show the
unified link between cardiovascular wellness and the need to manage Cardiac heart failure as an
enduring whole-body medical condition.
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1. Introduction

CVD maintains its position as one of the biggest healthcare concerns worldwide during the
contemporary era. According to the World Health Organization [WHO] CVD functions as a broad
term which contains different diseases from coronary artery disease (CAD) through

cerebrovascular disease to peripheral artery disease along with rheumatic heart disease and
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congenital heart disease and deep vein thrombosis and other conditions. Healthcare professionals
report that these medical conditions lead to substantial human pain and result in 17.9 million annual
mortalities which give Cardiovascular diseases their status as the second-largest cause of death
worldwide. The mortality rate from these diseases exceeds 75% within low- and middle-income
countries since their populations face major problems accessing healthcare and receiving education

and preventive care.!
1.1 The Burden of Cardiovascular Disease

The incidence of cardiovascular diseases has grown because people have both unchangeable and
changeable factors that increase their risks. Natural aging processes together with inherited genetic
backgrounds and birth defects operate as non-changeable risk particles. Heart disease remains an
epidemic of modern times because lifestyle risk factors such as unhealthy food choices and
inactivity, smoking and heavy alcohol use, and ongoing stress are currently the biggest disease
drivers.”? Hypertension diabetes mellitus and hyperlipidemia cases worldwide have formed a
reinforcing pattern which powerfully heightens the chance of heart-related health emergencies.
Heart-related conditions have experienced a dramatic rise in urban areas which consist primarily
of quickly developing countries because people started living sedentary lives while adopting
processed diets. National health statistics show the wide spread of metabolic syndrome and obesity
together with its components such as insulin resistance and elevated blood pressure and

dyslipidemia as major public health problems.?

Psychological and socioeconomic factors
including chronic stress and depression and unemployment and income inequality have turned into

substantial indirect drivers of heart disease.*
1.2 Economic and Social Impact

Cardiovascular disease creates heavy expenses which affect individuals as well as their families
and entire healthcare systems throughout the nation. Healthcare expenditures for medical
treatments combined with diagnostic procedures and surgical operations and their resulting
pharmaceutical care expenses constitute direct medical costs. The public expense includes two
layers: natural financial costs and productivity costs that result from disability and premature

deaths. AHA states that cardiovascular disease will generate more than $1 trillion in total annual
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costs throughout the United States starting in 2035. The global economic burden from
cardiovascular disease reaches massive proportions particularly as it impacts the development
potentials and workforce productivity and health care facilities across low-income areas. Heart
disease diminishes the quality of life in patients through impairments to physical capabilities and
increased dependence on assistance together with sustained mental health problems that include
depression and anxiety. Heart attack and stroke survivors need extensive rehabilitation programs
along with life-style modifications during their recovery which reinforces that preventative

measures must be complete.’
1.3 Importance of Early Detection and Prevention

Early detection of cardiovascular risks followed by swift healthcare actions act as fundamental
elements for decreasing mortality statistics and disease severity rates. Testing for dangerous risk
factors that include high blood pressure and elevated cholesterol and diabetes requires priority
status in preventative care. Business-led public health campaigns which promote smoking
cessation with exercise along with heart-healthy diet plans and stress management strategies have
achieved significant results to cut down heart disease incidence in established nations according
to NHLBIL.® Multiple studies demonstrate that delivering health education and integrating primary
care with community-based programs successfully enhances cardiovascular results among
different population groups. Medical research together with technological improvements has
enhanced the ability to detect cardiovascular issues early. The healthcare industry utilizes new
imaging methods together with wearable monitors along with genetic testing methods and smart
algorithms to develop improved cardiovascular risk assessments and management approaches. The
innovations have developed personalized medical solutions that help healthcare professionals

design specific treatments which consider individual risk vulnerabilities.
1.4 Evolution of Cardiovascular Medicine

Cardiovascular medicine has experienced significant progress throughout the previous one
hundred years. Research demonstrates that many heart diseases can either be eliminated before
they occur or effectively treated after their onset. Modern treatment of hypertension now combines

antihypertensive drugs with cholesterol-lowering statins and antiplatelet aspirin therapy as well as
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implantable defibrillators with advanced interventional therapies such as angioplasty and coronary
artery bypass grafting (CABG) to create breakthrough advances in patient care. Modern healthcare
focuses on complete patient-centered treatments by combining dietary changes with exercise and
mental health support and social influence factors in disease prevention. Research supports the
benefits of the Mediterranean diet as an evidence-based nutritional approach since it decreases
cardiovascular risk.” The medical community currently recognizes how yoga and tai chi along with

meditation help control blood pressure levels and prevent heart attacks triggered by stress.

2. Structure of the Heart

The human heart operates as a sophisticated and powerful muscle-based structure which functions
as the main element of the circulatory system. Slightly beyond the midline of the thoracic area the
dual functioning organ acts as a double pump mechanism which selects blood already oxygenated
to distribute throughout the body and directs deoxygenated blood towards the lungs. The heart
generates an ongoing mechanism to transport oxygen and nutrients to body tissues and eliminate
waste from metabolism. To determine how cardiovascular diseases start and evolve medical

professionals need detailed knowledge of heart anatomy.
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2.1 Gross Anatomy of the Heart

The heart exists as a rounded organ which measures a fist's dimensions while weighing between
250 to 350 grams and rests within a two-layered sac known as the pericardium. The substance
which covers the heart consists of two different layers that include the fibrous pericardium on the
outside and serous pericardium on the inside. The lubricating fluid inside the pericardial cavity
assists in minimizing heart friction between the layers as it beats.® The heart contains two atria in
the upper chamber section and two ventricles positioned beneath them. The right atrium opens to

receive oxygen-depleted body blood from the superior and inferior vena cava before passing it to
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the right ventricle that pushes blood through the pulmonary artery to reach the lungs for oxygen
absorption. After blood completes oxygenation in the lungs it traverses from the pulmonary veins
to the left atrium until reaching the powerful left ventricle for distribution throughout the bodily

system.’
2.2 Internal Structure and Valves

The heart is equipped with four main valves that ensure unidirectional blood flow and prevent

backflow. These include:

e Tricuspid Valve The tricuspid valve establishes blood passage from the right atrium to
right ventricle during diastolic phase through its three cusp arrangement.

e Pulmonary Valve: During systole the pulmonary valve enables blood to enter the
pulmonary circulation because it sits at the right ventricle and pulmonary artery junction.

e Mitral (Bicuspid) Valve: The mitral valve which has two cusp-shaped parts (Bicuspid)
exists between the left atrium and left ventricle to let blood enter the left ventricle during
the blood flow period (diastole).

e Aortic Valve: The Aortic Valve serves as a passage for systemic circulation because it

connects the left ventricle to the aorta while opening during ventricular contraction.

The valve leaflets receive support from chordae tendineae which are the fibrous strings that
connect them to papillary muscles located in the ventricles. The valve integrity stays intact

through the cardiac cycle thanks to these structures which also stop valve prolapse.'®
2.3 Cardiac Wall Layers
The wall of the heart is composed of three distinct layers:

1. Epicardium: Epicardium acts as the external covering known as visceral serous
pericardium layer which includes blood vessels along with nerves and fat tissue.
2. Myocardium: Cardiac muscle constitutes the main substance in the thick myocardial layer

known as the myocardium. The heart class performs its contractile processes. The
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myocardial tissue in the left ventricle measures thicker than the right ventricle because the
body requires increased force for blood delivery across the entire body.

3. Endocardium: Blood flows through chambers with smooth support provided by the thin
endocardial layer made of endothelial cells. Fast blood ejection during systole results from
the helical organization of myocardial tissue and this design element makes heart

mechanics remarkable.

Fast blood ejection during systole results from the helical organization of myocardial tissue and

this design element makes heart mechanics remarkable.!!
2.4 Coronary Circulation

The heart muscle needs continuous oxygen and nutritional supply that comes from the coronary
circulation system. When the aorta provides origin to its coronary arteries the left and right
coronary arteries begin at its base. The left coronary artery divides into two branches through the
left anterior descending artery (LAD) and the circumflex artery and provides blood supply to right
coronary artery territories including the right atrium and right ventricle and conduction system

components.

The most frequent origin of ischemic heart disease results from atherosclerosis causing blocked or
narrowed cardiac vessels that can evolve to myocardial infarction (heart attack) unless efficient

emergency treatment intervenes.! 2
2.5 Cardiac Conduction System

The heart’s rthythmic contractions are governed by an intrinsic electrical conduction system. This
system ensures that the atria and ventricles contract in a coordinated fashion to maximize cardiac

efficiency. The main components include:

e Sinoatrial (SA) Node: The pacemaker function begins at the Sinoatrial Node situated

inside the right atrium before spreading electrical signals across both atria.
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e Atrioventricular (AV) Node: The atrioventricular (AV) Node exists between the atria and
ventricles where it temporarily delays impulses so that all atrial contractions finish before
ventricular stimulation starts.

o Bundle of His and Purkinje fibers: The ventricles receive their rapid electrical stimulation
through Bundle of His and Purkinje fibers which trigger coordinated contractions from

these chambers.

The conduction system becomes vulnerable to arrhythmias when disturbances occur because this

leads to many cardiovascular disorders.!?
2.6 Physiological Functions

Through the process of systole-diastole the heart functions as a pumping mechanism while it
maintains its rhythmic operation. This cycle ensures continuous circulation. The main indicator of
cardiac performance tracks as cardiac output which measures the heart's blood pumping rates at
one minute based on heart rate and stroke volume levels. People in their adult years should have a

their heart pump between 5 to 6 liters of blood each minute during restful conditions.

Autonomic nervous system through ANS controls various heart-related operations. Heart rate and
contractility increase as the sympathetic nervous system activates but parasympathetic activation

through the vagus nerve primarily slows the heart rate during rest.'*
2.7 Developmental and Structural Abnormalities

Young patients are born with congenital heart defects that include atrial septal defect (ASD),
ventricular septal defect (VSD), and Tetralogy of Fallot among others. Such malformations create
problems with effective blood circulation which may necessitate surgical intervention. Structural
cardiovascular problems that develop over time including stenosis and regurgitation of heart valves
as well as cardiomyopathies and aneurysms impact heart function and progress to heart failure

unless proper medical treatment is obtained.'?
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3. Types of Heart Disease

The term heart disease represents numerous conditions which damage the structure and operations
of the heart. The diseases affect heart structure either from a person's birth or develop later in their
life span. Heart diseases of all kinds end in reduced blood pumping capacity which creates major
health risks for the patient. Accurate disease diagnosis together with proper prevention techniques
and treatment methods require complete knowledge of heart disease types. A detailed examination

of vital categories of heart disease occurs in this section.
3.1 Coronary Artery Disease (CAD)

The worldwide leading type of heart disease exists as coronary artery disease under its medical
name of ischemic heart disease. The buildup of atherosclerotic plaques containing cholesterol
elements alongside fatty materials and cellular waste along with calcium and fibrin inside coronary
arteries performs as the cause for Coronary Artery Disease.'® The coronary artery disease
mechanism causes reduced blood supply to myocardium that produces angina and myocardial
infarction until it potentially results in sudden cardiac death. Stable and unstable classifications
represent the two forms of CAD. The definition of stable CAD entails predictable chest pain
occurrences during physical activities yet unstable CAD embraces acute coronary syndromes
(ACS) which contain unstable angina and myocardial infarction. SES staff face multiple CAD risk
factors which include hypertension with elevated blood pressure and high cholesterol identified as
hyperlipidemia as well as diabetes and smoking combined with obesity and lack of physical

activity.!”
3.2 Congestive Heart Failure (CHF)

Heart failure also known as congestive heart failure develops into a persistent worsening condition
that causes the heart to stop supplying sufficient blood flow for bodily needs. The heart failure
process can affect the left ventricle (left-sided heart failure) as well as the right ventricle (right-
sided heart failure) or both heart chambers. Organizing heart failure presents itself as systolic heart
failure (reduced ejection fraction) or diastolic heart failure (preserved ejection fraction). Left-sided

heart failure causes pulmonary congestion together with dyspnea but right-sided failure results in
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peripheral edema and ascites and hepatomegaly. CHF develops primarily from CAD combined

with hypertension together with cardiomyopathy and valvular disease.'®
3.3 Cardiomyopathy

Cardiomyopathies are diseases of the heart muscle that lead to mechanical and electrical

dysfunction. They may be classified into three major types:

o Dilated Cardiomyopathy (DCM): DCM presents as an enlargement of the heart chambers
which develops weakness that causes both decreased heart function and poor ventricular
output. Dilated cardiomyopathy exists as the primary heart disease variety with idiopathic
and infection-related and toxin-related and disease-related autoimmune disease origins
being possible causes of this condition.

e Hypertrophic Cardiomyopathy (HCM): The heart muscle undergoes hypertrophic
change in Hypertrophic Cardiomyopathy (HCM) most often in the interventricular septum
which leads to blood flow blockages and subpar relaxation functions. Genetic causes
trigger this condition which becomes a primary reason for sudden cardiac death in younger
athletes.!”

o Restrictive Cardiomyopathy: The restrictive cardiac condition features heart walls that
limit diastolic filling when individuals have infiltrative diseases including amyloidosis or

hemochromatosis.
3.4 Valvular Heart Disease

Valvular disorders affect the function of one or more of the heart's four valves — the aortic, mitral,

tricuspid, and pulmonary valves. The most common types include:

e Stenosis: A narrowing of the valve opening, obstructing blood flow.
o Regurgitation: Incompetence of the valve leading to backward flow of blood.
e Prolapse: A condition where the valve leaflets bulge back into the atrium during systole

(most commonly the mitral valve).
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Rheumatic heart disease, a consequence of untreated streptococcal infections, is a major cause of

valvular damage in developing countries.?’
3.5 Arrhythmias

Cardiac arrhythmias are disorders of the heart's electrical conduction system, leading to abnormal

heart rhythms. They can be benign or life-threatening and are broadly classified as:

e Bradyarrhythmias: Slow heart rhythms, often due to sinoatrial node dysfunction or
atrioventricular block.
e Tachyarrhythmias: Fast heart rhythms such as atrial fibrillation, atrial flutter,

supraventricular tachycardia, and ventricular tachycardia.

Atrial fibrillation (AF) functions as the most frequent persistent cardiac arrhythmia because it

elevates the risk of heart failure and stroke.?!
3.6 Congenital Heart Disease

Congenital heart defects are structural abnormalities present at birth that may affect the heart walls,

valves, or blood vessels. These include:

o Atrial Septal Defect (ASD) and Ventricular Septal Defect (VSD): The septal walls
separating the atria from the ventricles may contain Atrial Septal Defects (ASD) together
with Ventricular Septal Defects (VSD).

o Tetralogy of Fallot: The heart ailment Tetralogy of Fallot consists of pulmonary stenosis
and VSD together with right ventricular hypertrophy and an overriding aorta..

o Transposition of the Great Arteries The cardiac condition known as Transposition of the
Great Arteries exists as a dangerous disorder that reverses the normal positions of

pulmonary artery and aorta.

The application of refined pediatric cardiac medicine and medical surgery methods increases

survival probabilities for individuals born with congenital heart issues.?
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3.7 Pericardial Disease

Pericardial diseases involve inflammation or fluid accumulation in the pericardial sac. Common

conditions include:

o Pericarditis: Pericarditis causes the inflammation of pericardium to show itself as intense
chest pain which increases during inhaling breaths.

o Pericardial Effusion: Heritage tamponade is a fatal cardiac condition that develops when
fluid collects inside the pericardial space.

o Constrictive Pericarditis: The heart filling process gets inhibited due to pericardium

thickening and scarring which develops into what doctors call Constrictive Pericarditis.

Infections together with autoimmune disorders and both traumatic injuries and cancers exist as

causes of these medical conditions.?

3.8 Aortic Disease

Diseases of the aorta, the largest artery in the body, also fall under cardiovascular disease. These

include:

e Aortic Aneurysm: Abnormal bulging or dilation of the aorta due to weakening of the
vessel wall, which can rupture if untreated.
o Aortic Dissection: A medical emergency involving a tear in the aortic wall, allowing blood

to flow between layers of the artery.

Both conditions are associated with hypertension, atherosclerosis, and connective tissue disorders

like Marfan syndrome.?*
4. Signs and Symptoms of Heart Disease

The manifestations of heart disease depend on its particular type alongside the severity of illness

and health conditions of each person. Various heart disease symptoms exist between mild distress
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and life-threatening conditions. People experience heart disease symptoms which build up with
time before they understand their severity at later stages of damage. Understanding the distinct
warning signs of heart disease helps medical professionals provide appropriate medical care and
stop potential severe effects like heart failure as well as stroke or sudden cardiac death. This part
examines various heart disease symptoms through a view of broad and disease-specific
manifestations as well as their physiology and individual characteristics according to age and sex

and clinical risk profiles.
4.1 General Symptoms of Heart Disease

Although heart diseases vary in their underlying causes and pathophysiology, there are several

symptoms commonly associated with most cardiac conditions:
1. Chest Pain

Angina PectorisChest pain alongside discomfort functions as the leading indicator of heart disease
particularly during coronary artery disease (CAD). Myocardial ischemia reduces heart muscle
oxygen supply through coronary artery blockages or narrowing resulting in the condition called

angina.

The experienced chest discomfort manifests as a sensation of pressure while also causing
squeezing along with fullness or tightness in the affected area. The discomfort spreads from the
chest area across the neck to jaw and shoulders along with back muscles and arms and symptoms
become worse under physical or emotional stress. Stable angina follows a pattern by appearing
during exercise but unstable angina develops more seriously without trigger factors and can happen

when the heart remains at rest thus requiring urgent medical attention.?
2. Shortness of Breath (Dyspnea)

The heart failure condition together with other cardiac diseases causes shortness of breath to
become a frequent symptom due to impaired blood pumping capability. Irritation to dyspnea

occurs from increased pulmonary capillary pressure that turns into lung fluid accumulation
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(pulmonary congestion). Patients dealing with left-sided heart failure commonly experience both

orthopnea and paroxysmal nocturnal dyspnea during sleep and when lying flat.?

3.Fatigue and Weakness

Reduced cardiac output, especially in heart failure or advanced CAD, leads to poor perfusion of
tissues and muscles. The condition produces long-lasting fatigue together with a widespread
feeling of weakness while patients demonstrate reduced ability to exercise. Fatigue intensity

proves directly connected to different stages of heart disease.?’

4. Palpitations

The experience of experiencing an unsteady heartbeat or feelings of rapid or strong heartbeats
defines the medical condition known as palpitations. Atrial fibrillation and supraventricular
tachycardia together with premature ventricular contractions frequently occur when healthcare
providers detect these arrhythmias. The presence or absence of disorientation or loss of
consciousness next to heart rhythm irregularity helps determine whether the disturbance is

threatening to life.?

5. Edema (Swelling)

Right-sided heart failure leads to significant body swelling which affects the extremities in the area
below the waist especially the ankles and feet and legs. Right-sided heart failure develops when
there is poor blood circulation and when peripheral capillary pressure becomes elevated through
fluid accumulation. Doctor Ponikowski et al. explain that ascites fluid buildup in the abdominal
cavity together with hepatomegaly liver enlargement appears in complex stages of right heart

failure.?®

6. Syncope (Fainting or Loss of Consciousness)

The physical state known as syncope results in brief consciousness loss when cerebral perfusion

decreases. Cardiac-related syncope is a result of arrhythmias and severe aortic stenosis as well as
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hypertrophic cardiomyopathy and any structural condition that blocks blood flow. Healthcare

professionals need to immediately assess this symptom because it shows severe nature.*°

4.2 Disease-Specific Symptoms

Different types of heart disease produce unique clinical presentations that help clinicians in

diagnosis and treatment.

A. Coronary Artery Disease (CAD)

Angina stands as the main symptom which doctors should diagnose. Atypical presentations of
CAD symptoms include indigestion and nausea together with upper abdominal pain and these
symptoms primarily occur among women and senior adults and individuals with diabetes. It show
that the populations experience silent myocardial infarctions which develop without recognizing

any noticeable symptoms.3!

B. Heart Failure
In addition to dyspnea and fatigue, patients with heart failure may experience:

e Nocturia (frequent urination at night)
o Rapid weight gain due to fluid retention
e Cold extremities due to poor peripheral perfusion

o Cough or wheezing due to pulmonary congestion®?
C. Arrhythmias
Symptoms depend on the type and severity of the arrhythmia and may include:

e Irregular heartbeat
e Dizziness or lightheadedness
e Chest discomfort

e Anxiety or a sense of impending doom

Atrial fibrillation, the most common arrhythmia, may be asymptomatic in some but causes

significant morbidity due to its association with stroke.*3
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D. Valvular Heart Disease
Valvular disorders such as aortic stenosis or mitral regurgitation may cause:

o Exertional syncope
e Angina
e Dyspnea

e A characteristic heart murmur detectable on auscultation
These symptoms often worsen gradually, with many patients remaining asymptomatic for years.3*
E. Congenital Heart Disease
In infants and children, symptoms may include:

e Poor feeding
o Failure to thrive
e Cyanosis (bluish discoloration of skin)

e Frequent respiratory infections
In adults, uncorrected defects may manifest as fatigue, palpitations, and exertional dyspnea.®
F. Pericardial Disease
Symptoms of pericarditis include:

e Sharp, pleuritic chest pain that improves when sitting up and leaning forward
e Pericardial friction rub (a scratchy sound heard with a stethoscope)

o Fever and malaise in infectious cases

Pericardial effusion may lead to muffled heart sounds and pulsus paradoxus.>®
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4.3 Gender and Age Differences in Symptoms

The symptoms that indicate heart disease develop differently throughout the lifespan and among
male and female patients according to research findings. Women exhibit heart attack symptoms
through unusual channels such as nausea, fatigue, anxiety and jaw as well as back discomfort. Due
to their age-related medical conditions and physiological changes older adults may experience

unusual heart attack symptoms which are difficult to detect.’’
4.4 Silent Symptoms and Risk of Underdiagnosis

Heart disease possesses a particularly dangerous nature because it can develop without any
identifiable symptoms. Many heart disease-associated conditions like hypertension alongside
atherosclerosis stay unfelt until a person experiences a fatal event such as a heart attack or stroke.
Heart disease screening should be performed regularly on patients who face elevated risks to

diagnose and treat conditions in early stages.?®
5. Causes and Risk Factors of Heart Disease

Heart disease alongside other Cardiovascular diseases holds the position as the main reason for
mortality worldwide. Multiple factors determine heart disease origins between elements that are
changeable and those which cannot change. Genetic factors possibly create vulnerabilities to heart
diseases but lifestyle and environmental elements mainly drive disease formation during its
progressive stages. Public health strategies must adopt essential knowledge about heart disease

causes and risk factors to reduce both cardiovascular deaths and disease incidence effectively.

This part of the text investigates numerous heart disease causes while looking at traditional risk

elements alongside new ones that lead to its formation.
5.1 Modifiable Risk Factors

Risk factors that people have the ability to modify or control through appropriate action reduce the

chances of heart disease development.
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5.1.1 Hypertension (High Blood Pressure)

Hypertension stands as the most commonly observed cardiovascular disease risk factor along with
being the most dangerous among all factors. Heart disease development occurs because high blood
pressure continues to strain the cardiovascular system that causes left ventricular hypertrophy and
arterial stiffness along with endothelial dysfunction.* The condition plays a main role in the

formation of coronary artery disease along with heart failure and stroke.

Scientific research shows that minor decreases in systolic blood pressure (SBP) generate major
positive effects on cardiovascular event frequency. Academia believes that lowering SBP by 10

mm Hg helps decrease major cardiovascular risks by 20%.4°
5.1.2 Dyslipidemia

When LDL-C and triglycerides rise while HDL-C decreases it leads to the development of
atherosclerotic plaques. The medical condition dyslipidemia results in vascular constriction and

affects bloodstream reach to important body parts. *!

The INTERHEART study confirmed that patients with lipids disorders face the highest risk
globally for suffering a myocardial infarction.*> The data shows that lipid-lowering medications
especially statins demonstrate success at preventing cardiovascular events in patients who need

primary or secondary care.
5.1.3 Diabetes Mellitus

Healthcare providers should treat diabetes type 2 carefully since it raises substantially the odds for
cardiovascular conditions to develop. Renal nephropathy with abnormal foot pulses demonstrates
hyperglycemia causes blood vessel sickness while speeding up atherosclerosis which results in
CAD combined with heart failure and stroke risks. The probability of heart disease occurrence in
diabetic patients rises between 2 and 4 times above those without diabetes.** Diabetic conditions
result in worsened vascular damage because of two main factors: insulin resistance together with

metabolic dyslipidemia and inflammation and oxidative stress. Diabetic patients require thorough
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blood-glucose and blood-pressure together with lipid-level control in order to lower their

cardiovascular disease risk effectively.
5.1.4 Smoking and Tobacco Use

Smoking cigarettes stands as a main independent trigger which raises the chances of heart disease.
Endothelial dysfunction together with blood pressure elevation and higher blood viscosity and
atherosclerosis form as its outcomes. Scientific studies show that smoking exerts two negative
impacts on the body by disrupting HDL cholesterol levels and intensifying both oxidative stress

and tissue inflammation.**

Heart disease risk rises for people exposed to smoke that comes from the tobacco of others. Risk
to the cardiovascular system decreases substantially when people stop smoking and remains

reduced after one year of tobacco abstinence according to CDC.#
5.1.5 Physical Inactivity

Research proves that leading an inactive life introduces higher potential danger for cardiovascular
disease. Physical inactivity leads to obesity and hypertension as well as insulin resistance followed

by dysilipdemia which increase the heart disease risk factors.*¢

Physical exercise promotes cardiovascular wellness by improving vascular health functions
alongside reducing body-wide inflammation and contributing to weight reduction. The American
Heart Association states that one develops better cardiovascular health through 150 minutes of

moderate-intensity aerobic exercise each week.*
5.1.6 Obesity and Metabolic Syndrome

Medical research confirms that cardiovascular disease develops through obesity especially when
fat accumulation occurs inside the body's core area. The condition increases blood pressure
together with insulin resistance while triggering dyslipidemia and chronic inflammation. Multiple
risk elements create a medical condition known as metabolic syndrome which greatly escalates the

chance of developing CVD along with type 2 diabetes.*®
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Three widely adopted measures consisting of body mass index (BMI) along with waist
circumference and waist-to-hip ratio assist medical practitioners in evaluating cardiovascular risks

which stem from obesity.
5.1.7 Unhealthy Diet

A diet containing excess saturated fats, trans fats, sodium along with added sugars plays an
important role in heart disease formation. Research indicates that these eating patterns lead to
abnormalities in blood cholesterol and create high blood pressure and obesity in addition to insulin
dysfunction. Diets which contain larger amounts of fruits, vegetables, whole grains, nuts and
omega-3 fatty acids — type of diets represented in Mediterranean and DASH (Dietary Approaches

to Stop Hypertension) diets — demonstrate proven ability to lower cardiovascular risks.*
\5.1.8 Excessive Alcohol Consumption

The protective benefits of heart health from moderate alcohol drinking vanish when alcohol intake
becomes excessive because high doses increase blood pressure and result in heart failure and
cardiomyopathy and cause irregular heart rhythms. Heavy alcohol use causes liver damage that

negatively affects lipid metabolism together with the coagulation process.>
5.2 Non-Modifiable Risk Factors

Non-modifiable risk factors represent fixed traits which cannot change but substantially affect
disease susceptibility therefore professionals must include them in cardiovascular risk assessment

of their patients.
5.2.1 Age

The risk for heart disease demonstrates the strongest relation to age. The natural aging process and
its accompanying vascular deterioration and endothelial problems and age-related medical

conditions create a higher danger of cardiovascular disease occurrence.”!
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5.2.2 Sex/Gender

Heart disease shows higher incidence among men when they reach their younger years. After
menopause occurs women face elevated cardiovascular dangers because their estrogen declines
and this hormone protects blood vessels normally.>? Women often show non-typical heart disease

symptoms while HFpEF and microvascular disease affect them more frequently.
5.2.3 Family History and Genetics

People who have early-onset cardiovascular disease cases within their family face elevated danger
rates of heart problems. Hereditary elements increase the possibility that people will develop
hypertension and dyslipidemia along with diabetes and other conditions which lead to
atherosclerosis and heart malfunction. Genomic research has identified particular gene variants
that enhance cardiovascular risk yet scientists still understand genes in combination with

environment as a complex interaction.>?
5.3 Emerging and Psychosocial Risk Factors

Recent studies have identified several emerging risk factors that may contribute to cardiovascular

disease:

e Conflict stress together with depression and anxiety produces higher cortisol and
catecholamine levels that cause hypertension as well as inflammation along with vascular
damage.>*

o Hypertension together with arrhythmias and metabolic dysfunction have been associated
with sleep disorders such as obstructive sleep apnea.

e The development of atherosclerosis and higher cardiovascular risks have been connected

to inflammatory markers which include C-reactive protein (CRP) and interleukin-6 (IL-6).
6. Diagnosis of Heart Disease

Diagnosis of heart disease marks the beginning of successful cardiovascular condition
management as well as treatment. Salient and precise diagnosis enables healthcare providers to

determine disease severity types and how the condition is progressing so they can implement

Volume 25, Issue 5, 2025 PAGE NO: 77



Journal For Basic Sciences ISSN NO : 1006-8341

actions that minimize deaths and complications. The diagnosis of heart diseases requires various
diagnostic tools because these diseases encompass a wide range like coronary artery disorders,
heart failure, arrhythmias and valvular conditions. The diagnostic approaches for heart disease
identification are evaluated through this section which includes traditional clinical evaluations and

advanced technological progressions.
6.1 Clinical History and Physical Examination

Heart disease diagnosis starts by getting thorough patient history details along with performing
complete physical examinations. The doctor must get details about chest pain together with
shortness of breath and palpitations and fatigue and syncope and peripheral edema symptoms. The
diagnosis between angina and myocardial infarction and other chest pain factors depends heavily
on how the discomfort feels and how long it lasts and what triggers its development.>> A complete
evaluation takes account of cardiovascular risk elements such as smoking behavior as well as
hypertension levels and diabetes status alongside hyperlipidemia conditions and history of
premature heart diseases among relatives and physical inactivity and dietary patterns. The physical
assessment reveals diagnostic indicators that include high blood pressure levels as well as heart
valve sounds and rhythm abnormalities along with S3 and S4 sounds together with jugular venous

enlargement and liver enlargement and peripheral blue hue of the skin.
6.2 Electrocardiogram (ECG/EKG)

Among cardiology test tools the electrocardiogram stands as one of the essential diagnostic
instruments. The medical test records heart tissue electrical signals to identify multiple heart
problems from myocardial ischemia to infarctions and arrhythmias and electrolyte problems and

enlargement.>¢

For example:

o ST-segment elevation may indicate an acute myocardial infarction.
o T-wave inversions or ST-segment depressions suggest ischemia.

e Irregular rhythms can identify atrial fibrillation, flutter, or ventricular tachyarrhythmias.
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A standard 12-lead ECG is non-invasive, quick, and cost-effective, making it ideal for both

emergency and outpatient settings.

6.3 Blood Tests and Biomarkers

Blood tests are vital in confirming the diagnosis of heart disease, especially during acute events.

The most commonly used cardiac biomarkers include:

Troponins (I and T): The combination of troponins I and T provides perfect diagnostic
accuracy for acute coronary syndromes because they are released from damaged heart
muscle cells.”’

e Creatine Kinase-MB (CK-MB): The less specific enzyme CK-MB serves as an adjunct
to troponins for detecting second heart attacks.

e B-type Natriuretic Peptide (BNP) and N-terminal pro-BNP (NT-proBNP): B-type
Natriuretic Peptide (BNP) and N-terminal pro-BNP (NT-proBNP): Elevated in heart
failure due to ventricular stretch and pressure overload.>®

e C-Reactive Protein (CRP): The protein C-Reactive Protein (CRP) shows systemic
inflammation and plays a role in the evaluation of atherosclerosis progression and
upcoming cardiovascular threats.>®

o Lipid profile: The evaluation of atherosclerotic risk requires measurement of complete

cholesterol with HDL and LDL along with triglyceride levels.

Blood glucose testing as well as tests for hemoglobin A 1c for diabetes appear together with thyroid

function tests and renal function tests depending on patient-specific conditions.
6.4 Chest X-ray

Heart sizes and shapes together with pulmonary edema and pleural effusion are visible when
interpreting a chest X-ray which helps identify heart failure symptoms and pericardial disease. As
the most basic form of imaging it provides diagnostic information to physicians during initial

patient assessments in clinical environments.®
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6.5 Echocardiography

Echocardiography uses ultrasound waves to create images of the heart in real time. It provides

detailed information on:

e Chamber size and wall thickness

o Left ventricular ejection fraction (LVEF)
e Valve structure and function

e Pericardial effusion

e Intracardiac thrombi or masses
There are different types:

e Transthoracic echocardiography (TTE): Non-invasive and widely used.
o Transesophageal echocardiography (TEE): Offers better visualization of posterior

cardiac structures and is used when TTE is inconclusive.

Echocardiography is indispensable in evaluating heart failure, valvular heart disease, and

congenital defects.f!
6.6 Stress Testing

Assessing heart response through stress testing requires either physical exertion or international
drug administration. The assessment provides information about coronary artery disease through

stress-induced ischemic evaluations.
Types of stress tests include:

o Exercise ECG Stress Test: Exercise ECG Stress Tests serve patients who maintain normal
resting ECG results and have exercise ability.

o Stress Echocardiography: The procedure of Stress Echocardiography links both exercise
or pharmaceutical stimulation to echocardiographic imaging to detect abnormal wall

motion patterns.
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e Nuclear Stress Test: The procedure provides results through administering radioactive
tracers to determine how blood flows into heart tissue while locating regions with

inadequate blood perfusion.®?

Stress testing proves useful for determining the level of risk and deciding appropriate treatments

for patients managing stable coronary artery disease.
6.7 Cardiac Imaging (CT, MRI, PET)

Advanced cardiac imaging techniques provide structural and functional data with exceptional

detail:

e Cardiac Computed Tomography (CT): The cardiac computed tomography (CT) device
provides two essential imaging functions for detecting coronary artery calcium buildup as
well as CT angiography that creates non-invasive views of coronary vessel structures.
Higher calcium scores detected through this method show a strong association with
cardiovascular events that will happen in the future.®

e Cardiac Magnetic Resonance Imaging (MRI): Cardiac Magnetic Resonance Imaging
(MRI) provides superior soft tissue contrast for diagnosing cardiomyopathies as well as
myocardial fibrosis and pericardial disease and congenital anatomic abnormalities.®*

e Positron Emission Tomography (PET): The PET technology stands as an advanced
nuclear system to evaluate myocardial viability while measuring perfusion in the heart.
Healthcare professionals use it as their primary tool to identify hibernating myocardium

among patients who suffer from ischemic cardiomyopathy.

7. Treatment and Management of Heart Disease

Cardiovascular heart disease (CHD) which includes coronary artery disease together with heart
failure and arrhythmias has become the primary global cause of both death and illness. The
provision of proper treatment and management stands essential to increase patient recovery and
sustain their quality existence and lighten health system healthcare expenses. Multiple factors
including the individual condition and patient characteristics determine how heart disease needs
to be managed. The treatment approach for cardiac issues combines modifications for daily living
with medication prescriptions combined with surgical procedures and ongoing observation of
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patient health. The main heart disease treatment approaches and management approaches receive
focused attention throughout this section together with significant evidence-based approaches and
modern field advancements.

7.1 Lifestyle Modifications

The process of modifying lifestyles constitutes an essential basis for heart disease prevention and
treatment. Heart disease morbidity rises strongly because of risks that patients can improve
including nutritional diet and physical inactivity as well as smoking habits and drinking beyond

safe limits.
1. Diet and Nutrition

Changes in diet need to occur to benefit heart health effectively. Scientific evidence confirms that
diets containing low saturated fats and trans fats as well as no cholesterol together with plenty of
whole grains and lean proteins and healthy fats and fruits and vegetables decrease cardiovascular
disease risks. Evidence shows that the Mediterranean diet provides cardiovascular protection since

it features monounsaturated fats along with seafood and plant foods.®
2. Physical Activity

Physical exercise helps strengthen the heart and heart fitness while minimizing pressure levels and
decreasing LDL cholesterol and boosting HDL cholesterol and supporting proper weight control.
Per the American Heart Association recommendations of 2022 any individual should aim for either
minimal 150 minutes of moderate exercise during the week or 75 minutes of more intense

workouts.®¢
3. Smoking Cessation

Heart disease develops significantly because of smoking. The risk of heart attacks decreases
drastically when a person stops using tobacco products. The combination of behavioral therapy
and nicotine replacement therapy with bupropion and varenicline pharmaceutical agents proves

effective in raising success rates during smoking cessation attempts.®’
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4. Weight Management

Obesity leads to hypertension alongside diabetes and dyslipidemia development. Weight loss from
diet and exercise intervention and also bariatric surgery treatment leads to better cardiovascular

outcomes.%®
7.2 Pharmacological Therapy

Pharmacologic treatment is tailored to the specific cardiovascular condition and the patient’s

overall risk profile. The following are major classes of drugs used in heart disease management:
1. Antiplatelet Agents

Patients receive aspirin together with P2Y 12 inhibitors such as clopidogrel or ticagrelor to stop
platelet aggregation and therefore hinder thrombosis. Clinicians use these medications universally
in acute coronary syndromes (ACS) along with patients who undergo percutaneous coronary

intervention (PCI).%
2. Statins and Lipid-Lowering Agents

The administration of statins results in lowered LDL cholesterol levels while simultaneously
making atherosclerotic plaques more stable. The usage of these medications substantially
decreases myocardial infarction and stroke occurrences in primary and secondary prevention
events.”” The PCSK9 inhibitor treatment (evolocumab) provides medication to patients who have

extreme cardiovascular risk or show statin intolerance.
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3. Beta-Blockers

These agents lower blood pressure together with heart rate and myocardial oxygen usage. HFrEF
patients together with those who had experienced MI and those with angina symptoms benefit
from this medication.”!

4. ACE Inhibitors and ARBs

ACE inhibitors together with angiotensin receptor blockers (ARBs) function by relaxing blood
vessels while simultaneously lowering afterload pressure. Individuals with heart failure receive
improved survival through these medications and these agents also protect people who have both
diabetes and hypertension.”

5. Diuretics

Heart failure patients receive this medication for treatment of their fluid overload symptoms. The
loop diuretic medication furosemide leads to the fastest relief of heart failure symptoms yet the

thiazide diuretics treat hypertension.

6. Anticoagulants

Atrial fibrillation patients along with those at high thromboembolic risk receive anticoagulant

medications such as warfarin coupled with apixaban or rivaroxaban to stop strokes.”?

7.3 Interventional and Surgical Procedures
When lifestyle and pharmacological therapy are insufficient, invasive procedures may be required.
1. Percutaneous Coronary Intervention (PCI)

The procedure of PCI functions as angioplasty through catheter insertion with a balloon-tipped
catheter to treat blocked coronary arteries. Medical staff install stents in this procedure to sustain
arterial patency. Drugs embedded in DES demonstrate improved effectiveness compared to bare-

metal stents thereby replacing them in the interventional cardiology field.”
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2. Coronary Artery Bypass Grafting (CABG)

Patients suffering from severe coronary artery heart disease require CABG as their surgical
treatment procedure. PCI benefits patients in two situations: high-risk patients alongside those who

have diabetes or left main coronary artery disease.”>

3. Implantable Devices

o Pacemakers are used to manage bradyarrhythmias.

o Implantable cardioverter-defibrillators (ICDs) prevent sudden cardiac death in patients
at risk for life-threatening arrhythmias.

e Cardiac resynchronization therapy (CRT) is used in select patients with heart failure

and electrical conduction abnormalities.’®
4. Valve Repair and Replacement

When open-heart surgery proves unsafe for patients with advanced valvular disease medical
professionals perform transcatheter aortic valve replacement (TAVR) as a suitable treatment

option.”’
7.4 Management of Heart Failure

e Healthcare providers base heart failure management on the disease origins and ejection
fraction measurements. Heart failure treatment follows three main objectives which are the
management of symptoms and improvement of life quality through decreased hospital
stays and extended survival durations.

e The medical treatment of heart failure consists of ACE inhibitors/ARBs combined with
beta-blockers and mineralocorticoid receptor antagonists and the availability of
angiotensin receptor-neprilysin inhibitors (ARNIs) as new treatment options.

o Patients should adopt sodium restriction as well as fluid management and daily weight self-

monitoring programs to manage their condition.

The treatment of refractory cases includes heart transplantation along with ventricular assist

devices called VADs.”®
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8. Complications of Heart Disease

Depression anxiety and limited social connections make it harder for patients to maintain good
results in managing heart disease. Mental health support must become part of all cardiovascular
patient care. Patients benefit from both cognitive-behavioral therapy and support groups when it

comes to overcoming emotional pain and sticking to their treatment plan.”
8.1 Heart Failure

CHD patients often develop heart failure which means their heart cannot move blood properly to

supply body metabolism needs

Types of Heart Failure:

o Heart failure with reduced ejection fraction (HFrEF) results from impaired
contractility, commonly seen post-myocardial infarction.
o Heart failure with preserved ejection fraction (HFpEF) involves diastolic dysfunction,

often associated with hypertension and aging.®

Pathophysiology:
Consistent heart damage or stress builds new heart muscle shape while increasing neurohormones
and nervous system activity. This activity weakens the heart pumps and increases body fluid levels.

Clinical Features:

Patients who have CHD experience breathlessness plus tiredness together with swollen feet and
legs. They also feel discomfort when lying down and notice the enlarged neck veins. Heart failure

makes elderly patients require frequent hospital stays with subsequent returns to the hospital.®!
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8.2 Arrhythmias

When the heart's electrical system malfunctions it produces abnormal heart rhythm known as
cardiac arrhythmias. Heart arrhythmias develop from blood vessel blockages, heart tissue

modifications, uneven body salts, and medication harm.

Common Arrhythmias:

e Atrial fibrillation (AF): Atrial fibrillation develops commonly in CHD patients and raises
their chances of developing both heart failure and strokes.??

e Ventricular tachycardia (VT) and ventricular fibrillation (VF): Ventricular
tachycardia (VT) and ventricular fibrillation (VF) attack the heart life-threateningly most
often following heart attack and scarring.

e Bradyarrhythmias: Sick sinus syndrome and AV node problems make the heart beat

slower which doctors may treat with a medical pacemaker.
Management:

Doctors use beta-blockers and amiodarone medications plus conduct electrical cardioversion or

perform specialized procedures to install pacemakers and defibrillators to treat patients.®3
8.3 Myocardial Infarction (MI)

Coronary vessels which have plaque buildup often rupture and develop a blood clot leading to

myocardial infarction (heart attack) as a result of coronary artery disease.

Consequences of MI:

e Acute complications: Cardiogenic shock, arrhythmias, myocardial rupture.
e Chronic consequences: Heart failure, ventricular aneurysm, mural thrombus, and

recurrent ischemia.?
Post-MI Syndrome (Dressler’s Syndrome):

After heart attack you might develop an immune-related pericarditis that shows up with chest pain,

fever and extra fluid around the heart about weeks following the cardiac event.
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8.4 Stroke

The development of stroke and especially ischemic stroke represents a significant non-cardiac
effect of cardiac disease when individuals have either atrial fibrillation or left ventricular thrombus.
The formation of thromboemboli occurs in the left atrium or ventricle until they reach the cerebral

circulation. Atrial fibrillation creates a five-times higher chance of stroke occurrence.®®
Prevention:

Basic stroke prevention therapy for AF patients depends on the CHA:DS:-VASc score to
determine the best oral anticoagulation agent between warfarin or new oral anticoagulation

drugs.8¢
8.5 Sudden Cardiac Death (SCD)

The definition of sudden cardiac death describes an unanticipated death from heart-related origins
that happens within a one-hour period after symptoms manifest. The condition mainly occurs due
to ventricular arrhythmias that affect individuals with myocardial infarction background or

reduced ejection fraction levels.
Risk Stratification:

e LVEF<35%

e Prior VI/VF

o History of syncope

e Family history of SCD

Prevention:

Implantable cardioverter-defibrillators (ICDs) significantly reduce mortality in high-risk

patients.?
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8.6 Cardiogenic Shock

End-organ hypoperfusion develops when heart failure prevents adequate blood circulation so
patients are faced with cardiogenic shock which constitutes a life-threatening situation. The
development of extensive myocardial infarction leads to this condition becoming a complication.
Health indicators for this condition include Hypotension together with cold extremities and
oliguria and altered mental status. It state this condition demands immediate intervention which
includes inotrope therapy along with mechanical support systems like intra-aortic balloon pumps
and ECMO machines as well as revascularization procedures if the shock stems from myocardial

infarction.®8
8.7 Peripheral Artery Disease and Renal Dysfunction

The disease state which affects the heart usually spreads through the blood vessels to reach other
body organs. PAD develops through total vascular atherosclerosis that results in claudication and
limb ischemia. Renal function impairment occurs frequently in heart failure patients because of
poor blood flow and cardiac congestion and medication toxicity which medical experts call

cardiorenal syndrome.®
8.8 Valvular Heart Disease

Secondary effects of myocardial remodeling and ischemic damage lead to structural complications
which include mitral regurgitation and aortic stenosis and tricuspid regurgitation. After a MI the
rupture of papillary muscles produces quick mitral valve regurgitation which results in pulmonary
edema and cardiogenic shock. Medical therapy together with valve repair or surgical/transcatheter

valve replacement procedures serve as treatment options based on the extent of patient condition.”®
8.9 Depression and Cognitive Impairment

Heart disease patients experience psychological as well as cognitive difficulties on a regular basis.
Research shows that depression develops in 20% of patients following a heart attack and causes

worsened medical outcomes, therapy noncompliance, as well as death rates to increase.”! Vascular
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dementia and conditions with Alzheimer’s disease symptoms can occur due to chronic cerebral

hypoperfusion developed from heart failure or atrial fibrillation.”?
9.Conclusion

Cardiovascular heart disease (CHD) functions as an ongoing global health nightmare which
confronts healthcare providers along with public health sector workers and governmental
policymakers. CHD remains the principal cause of worldwide deaths since it claims almost 32%
of total global fatalities.®> CHD creates extensive health burdens which result from patient deaths
together with disability-adjusted life years and medical cost expenses. The widespread extent of
CHD throughout every population group alongside all age categories and economic statuses
requires a comprehensive constant framework to manage its prevention along with diagnosis and
treatment approaches. The evaluation analyzed cardiovascular heart disease using ten organized
sections which explored its definition along with epidemiology data and causes while discussing
risk factors and pathophysiology as well as clinical presentation and diagnostic methods and
potential complications and prevention strategies. We will combine these findings to show the
unified link between cardiovascular wellness and the need to manage CHD as an enduring whole-

body medical condition.
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