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ABSTRACT :

Since heart failure is a potentially fatal condition, treating it ought to be a top priority for world health. Heart failure affects over 26 million people globally
at the moment.In the modern world, heart failure is thought to be an epidemic condition that affects 1% to 2% of adults. It is a complex, systemic disease in which
cellular, molecular, neurohumoral, and structural systems are triggered upon myocardial infarction and work together to sustain physiological functioning.
Different, simultaneous emerging clinical indications and symptoms are the outcome of these coordinated, complicated processes that cause excessive volume
overload, increased sympathetic activity, and redistribution of the circulation. Because the combination of these symptoms and indicators creates an ambiguous
clinical picture, both invasive and noninvasive diagnostic techniques are employed to identify the underlying cause and make an accurate diagnosis. Heart
failure's continuous progression is the most significant aspect that determines how the condition turns out.

In an effort to maintain these compensatory mechanisms within a physiological range, pharmatherapeutic regimens, novel targets, and careful management of
these processes are constantly optimized. In addition to medication therapy, new opportunities for the management of heart failure are provided via interventional
and surgical therapy alternatives. In order to optimize and establish these and other novel therapeutic approaches, a thorough understanding of the underlying
mechanisms is fundamentally required. In addition to diagnosis and treatment, efforts should be made to improve heart failure prevention through managing risk
factors or recognizing and adhering to risk groups. In an effort to contribute to a more thorough understanding of the condition, this synopsis of the
pathophysiology of heart failure attempts to provide a succinct synopsis of both the unique unfolding, progressive theory of heart failure and its fundamental
mechanics.

INTRODUCTION :

Prioritizing global health should include preventing heart failure-related illnesses and deaths. The general public, lawmakers, and even some healthcare
experts are not well-informed about heart failure, despite the fact that the condition is killing and affecting a growing number of people. Heart failure
cannot be cured, but it can be prevented in many situations, and most patients can receive appropriate treatment to increase their chances of survival
and quality of life. It is the duty of policymakers to guarantee that the greatest number of individuals can take advantage of the strategies for heart
failure prevention, diagnosis, treatment, and long-term care. In addition, funding for research ought to be provided in fields with pressing unmet needs.
To determine the best strategies to treat heart failure in various regions of the world and to implement the required procedures into routine practice, a
global strategy is required. The Global Heart Failure Awareness Programme was initiated by the Heart Failure Association of the European Society of
Cardiology with this goal in mind. The program will engage heart failure groups worldwide to ensure that information, insights, and recommendations
are shared across borders and continents!

The Framingham criteria, which include the patient's clinical indicators and manifested symptoms, are typically used to diagnose heart failure @ At
least two main criteria or one major criterion plus two minor criteria are needed for the diagnosis. Only when two or more minor criteria, such as liver
cirrhosis, nephrotic syndrome, or chronic lung illness (chronic obstructive pulmonary disease, or COPD), cannot be attributed to distinct organ failure
are they recognized as a diagnosis.

Major criteria Minor criteria
Paroxysmal nocturnal dyspnea Bilateral ankle edema
Basal crepitations Dyspnea on ordinary exertion
Cardiomegaly Nocturnal cough
Jugular vein distension Pleural effusion

Fig. Framingham Criteria for Congestive Cardiac Failurel®
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ETIOLOGY AND RISK FACTOR

Ischemic heart disease, which is mostly brought on by acute or chronic myocardial ischemia, is the most prevalent cause of heart failure. It is
characterized by poor myocardial perfusion. Cardiomyopathies (idiopathic or toxin-induced, such as alcohol and doxorubicin) and valvular heart
disorders are other, but nonetheless prevalent, causes™!™ The etiological categorization of heart failure lacks an established standard; however, it can be
classified into numerous subcategories based on factors such as the affected functional phase, circulation system, volume status, etc!®

Many medical conditions can be risk factors in and of itself, and people with heart failure typically have a combination of these conditions that can lead
to cardiac dysfunction!”

Causes of systolic heart diseases Causes of diastolic diseases
Coronary artery disease Coronary artery disease
Arrhythmia Hypertrophic cardiomyopathy
Inflammatory diseases Restrictive cardiomyopathy
Peripartum cardiomyopathy Constrictive pericarditis

Fig . Causes of systolic and diastolic heart diseases!®
CLASSIFICATION

A number of pathophysiological or functional viewpoints, including the affected circulatory system (right-left), cardiac function (systolic/diastolic), or
the underlying pathophysiological cause (pressure-induced/volume-induced), can be used to categorize heart failure.

1] Systolic versus diastolic heart failure

A precise characterization and comprehension of the fundamental mechanisms behind both diastolic (HF-PEF) and systolic (HF-REF) heart failure are
crucial for comprehending the fundamental concepts and mechanisms of the pathophysiology of heart failure. Heart failure, both diastolic and systolic,
are separate disorders with well-established epidemiology, symptomatology, and pathogenesis.

The macro- and micromorphology of the heart, including the cardiomyocytes or the extracellular matrix structure, differs from the development of
decreased cardiac function. Reduced EF is the hallmark of systolic heart failure, which is caused by a compromised left ventricle's ability to contract.
Heart failure with reduced left ventricular ejection fraction (HF-REF) is another name for this syndrome. Heart valve disorders, cardiomyopathies, and
ischemic heart disease are the most prevalent underlying causes of systolic heart failure !

2] Pressure-overload versus volume-overload heart failure

Reduced myocardial contractile performance, unfavorable left ventricle chamber remodeling, or a combination of these factors can lead to left
ventricular failure via pressure overload. It generally manifests in patients with arterial hypertension and/or aortic valve stenosis. When the heart
chambers are overflowing with blood that they are attempting to pump into the systemic circulation, it is referred to as volume overload. VVolume
overload can result from a number of pathologies, including valvular heart ilinesses (e.g., aortic regurgitation and mitral regurgitation), congenital heart
diseases (persistent ductus arteriosus and ventricular septal defect), and arteriovenous malformations and fistulas. In addition, congenital atrial septal
defects and valvular heart disorders (pulmonary and tricuspid regurgitation) impact the pulmonary circulation.

3] Low-output versus high-output heart failure

When there is low output, the heart's cardiac output (CO) cannot increase with effort and cannot meet the peripheral tissues' needs for blood and
oxygen. Three categories can be used to classify the causes of low output heart failure: excessive preload, excessive afterload, or pump failure.

. Pump failure (reduced inotropy)
a.  Negative inotropic drugs
b.  systolic cardiac failure
c.  relevant bradycardia
. Excessive preload (volume overload)
a.  Mitral regurgitation
b.  Aortic regurgitation
. Excessive afterload (pressure overload)
a.  Aortic stenosis
b.  Hypertension!*%
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SYMPTOMS ON VARIOUS ORGANS
Cardiac symptoms

Cardiomegaly, or the enlargement of the heart, frequently coexists with heart failure. On a chest X-ray, where the cardiothoracic index is noticeably
elevated (>50%), it is most visible. Cardiomegaly is characterized by a pronounced perceptible pulsation and a left-lateral displacement of the punctum
maximum of the maximal impulse. Generally speaking, the first heart sound is quiet, particularly in tachycardic patients. Patients with heart failure may
also exhibit a protodiastolic gallop or a third or even fourth heart sound. It occurs usually in volume overload and is most heard at the pinnacle.
Furthermore, auscultation may reveal murmurs of mitral or tricuspid regurgitation.

Anemia

Heart failure raises the incidence and prevalence of anemia, which is often moderate (8); anemia prevalence in NYHA classes 11 to 111 is approximately
20%. Particularly in women, older individuals, and patients suffering from renal failure, concurrent anemia is prevalent. Oxygen transport and/or
oxygen utilization are reduced in tissues as a result of the current anemia, which drastically lowers physical capacity. Recent research suggests that iron
supplementation may benefit anemia (FAIR-HF); yet, a pure anemia correction may not be as effective. A definitive determination, however, will be
based on the outcomes of ongoing clinical trials (RED-HF, STAMINA-HeFT) 1
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Gastrointestinal symptoms

In addition to digestive issues, patients with severe heart failure may experience digestive issues. A common concomitant condition of systemic
congestion is anorexia, nausea, or stomach pain, including the liver or bowels. Hepatomegaly is characterized by an enlarged, inflamed, and pulsing
liver that is also frequently tender and uncomfortable 2. Ascites typically develops as a result of the increased hepatic vein pressure. Jaundice is a late
symptom that can arise from congestion, hypoxia from poor perfusion, and altered liver function.
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Cardiac cachexia

Peripheral muscle wasting, also known as cardiac cachexia, is typically seen in patients with severe heart failure. This condition is often limited to the
lower limbs (disuse atrophy) or can affect the entire body and other tissues (10). One of the severe symptoms of advanced heart failure, cardiac
cachexia, has an exact mechanism that is unknown, however there are some factors that influence its development. There's little doubt that factors like
elevated metabolic rate, nausea, vomiting, anorexia, malabsorption from liver and stomach congestion, and proinflammatory processes that are
triggered are implicated. Heart cachexia is linked to a dismal prognosis for the illness.

Preventing heart failure in high-risk groups

Heart failure prevention is really important. Once detected, the heart's decline in health can frequently be treated, albeit it is usually irreversible.
Legislators ought to emphasize how important it is for medical experts in all clinical specialties to recognize individuals who have conditions that put
them at risk for heart failure and to provide preventative drugs. Regardless of age, gender, or financial status, individuals most at risk of developing
heart failure should have equitable access to preventive drugs®™. The eradication of specific infectious diseases in regions of the world where they still
cause heart failure should be a top priority for policymakers %!
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Fig. Causes of heart failure and Ilness.

Identifying and treating patients at risk of developing heart failure

By identifying those who have early indicators of aberrant remodeling of the heart muscle, preventive treatment could begin earlier. Sadly, there is no
easy diagnostic test for heart failure, making large-scale screening programs unfeasible (see Section on The Need to Apply Best Practice). These
programs have allowed earlier treatment for breast, cervical, and bowel cancer.90 Medical imaging technology can identify early alterations in the
structure or function of the heart; nevertheless, it is impractical to carry out these intricate operations on the vast majority of patients suffering from
conditions that result in heart failure, and most definitely not on the general public*®!

More people could benefit from preventative medicine if it is directed towards those who are most at risk of developing heart failure!® This would also
make it more cost-effective. Public and private funding should keep supporting the ongoing research in these fields. Programs to raise awareness should
also target all individuals with illnesses that put them at risk of heart failure. Educating people about heart failure symptoms and the advantages of
adopting healthier lifestyle choices should be among them. Programs aimed at raising public awareness of heart failure should emphasize the same
themes (see Section on Improving Public Awareness of Heart Failure) 4!

Preventing heart failure in the elderly and socioeconomically disadvantaged: unique challenges

As the population ages, preventing heart failure in the elderly is becoming increasingly important from a healthcare perspective.91 In economically
developed regions, heart failure is the most prevalent cause of hospital admission for adults over 65 (see Section on The Global Burden of Heart
Failure).Women make up the majority of elderly heart failure patients in hospitals.94 While several studies on heart failure patients have suggested that
women have higher survival rates than males, more recent investigations have revealed that women's long-term prognosis may not be as favorable as
previously believed.95 Reaching out to older individuals, especially older women, should therefore be a part of initiatives aiming at increasing heart
failure prevention*3

Governments in fast developing nations must balance the need to eradicate infectious diseases from resource-constrained or rural areas with the need to
address diseases that are spreading to cities due to a shift in lifestyle toward a more Western one ™" The fact that heart failure is more common in the
old, lonely, female, and impoverished hasn't done much to increase awareness of the condition. It is time to raise public awareness of heart failure
through large-scale initiatives supported by business and government grants 6]

CONCLUSION :

Heart failure was once thought to be the outcome of renocardial syndrome, or salt and water retention brought on by reduced renal perfusion.
Subsequently, the hemodynamic theory came to be, explaining cardiac dysfunction as a result of elevated afterload and decreased CO. Although these
two ideas outline the essential characteristics of heart failure, they are unable to explain why the condition progresses inexorably. Consequently, a
brand-new progressive model of heart failure was created.

Heart failure develops as a consequence of a main cardiac event. It can happen either persistently, as in cardiomyopathies, or abruptly, as in myocardial
infarction.
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To keep things stable, a lot of work has gone into reversing the remodeling processes that are progressing. In addition to new and improved medication
regimens, surgical and interventional techniques have advanced significantly during the past few decades. Several techniques were successful in
achieving reverse remodeling; during cardiac resynchronization therapy, for example, notable progress was evident. Cardiovascular medicine continues
to focus on understanding the pathophysiological mechanisms that lead to heart failure due to its theoretical complexity and intricate processes as well
as its practical significance for the development of novel therapeutic strategies.
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