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Abstract: Congestive Heart Failure (CHF) is a progressive clinical syndrome resulting from structural or
functional impairment of ventricular filling or ejection of blood. It affects nearly 26 million people worldwide
and remains a major cause of morbidity, mortality, and hospitalizations. The pathophysiology involves
neurohormonal activation, ventricular remodeling, increased preload and afterload, and impaired
contractility. Early diagnosis using clinical findings, NT-pro BNP biomarkers, echocardiography, and
functional classification systems is essential for appropriate management. Modern pharmacological
therapy—such as ACE inhibitors, ARBS, beta-blockers, aldosterone antagonists, diuretics, and digoxin—
along with new agents like sacubitril/valsartan has significantly improved survival and quality of life. This
review summarizes the etiology, clinical features, diagnostic approaches, pharmacotherapy, and advanced
management options available for CHF.
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1. INTRODUCTION:

Heart failure is a complex clinical condition resulting from any structural or functional disorder that impairs
ventricular filling or blood ejection. The condition is associated with high mortality and rehospitalization
rates. Based on left ventricular ejection fraction (LVEF).

CHF is classified into:

. HFrEF (EF < 40%)
. HFmrEF (EF 40-49%)
. HFpEF (EF > 50%)

The definition of HFrEF has varied among different studies and guidelines but is generally defined as an
ejection fraction (EF) of less than 40%. Heart failure with preserved ejection fraction (HFpEF) is generally
defined as heart failure with an EF of greater than 50%.HFmrEF is defined as heart failure with an EF of
40% to 50%.

Heart failure results in decreased cardiac output, activation of the sympathetic nervous system and the
renin—angiotensin-aldosterone system (RAAS), which further worsen cardiac remodeling. Effective
treatment requires early diagnosis, pharmacological intervention, lifestyle modification, and
interprofessional patient care.
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Heart failure can severely decrease the functional capacity of a patient and increase mortality risk. It is
imperative to diagnose and effectively treat the disease to prevent recurrent hospitalizations, improve
quality of life, and enhance patient outcomes.

2. ETIOLOGY OF CONGESTIVE HEART FAILURE

Normal vs. Congestive Heart

Normal heart Congestive heart

Normal ventricular chambers Thickening of the ventricular
chambers and smaller filling capacity
and ejection of blood

Fig :- 1 Comparison of a Normal Heart and a Congestive Heart

Congestive heart failure (CHF) occurs due to structural or functional abnormalities of the heart.
Earlier, the major causes were coronary artery disease (CAD) and myocardial infarction (Ml).
Currently, coronary artery disease and diabetes mellitus are the most common predisposing factors.
Other structural causes include hypertension, valvular heart disease, uncontrolled arrhythmias,
yocarditis, and congenital heart disease.
Diastolic heart failure can result from restrictive cardiomyopathy and constrictive pericarditis.
Identifying causes of decompensated heart failure is crucial because they increase morbidity.
Most common causes of decompensation are:
Inappropriate drug treatment
High dietary sodium
. Reduced physical activity
9. Uncontrolled hypertension is the second most common cause of CHF exacerbation.
10. Tachyarrhythmias can rapidly worsen CHF in susceptible patients.
11. Some extracardiac conditions cause high-output heart failure, where cardiac function is normal but
demand is increased.
12.  Causes of high-output failure include severe anemia, thyrotoxicosis, obesity, nutritional deficiencies
(e.g., thiamine deficiency), and pregnancy.
13. The list provided is a broad categorization, not an exhaustive list of all etiologies.
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3. PATHOPHYSIOLOGY OF CONGESTIVE HEART FAILURE

Congestive heart failure develops through a gradual breakdown of the heart’s normal compensatory
mechanisms. Initially, the body attempts to maintain cardiac output through the Frank-Starling mechanism,
increased myocardial contractility, ventricular hypertrophy, and structural remodeling. These adaptive
responses temporarily help the heart meet the body's metabolic demands. However, as the disease
progresses, these mechanisms become maladaptive. Excessive wall stress leads to eccentric ventricular
remodeling, dilation, and thinning of the myocardium, which further reduces the pumping efficiency of the
heart.

With a decline in cardiac output, the neuroendocrine system is activated, releasing catecholamines such as
norepinephrine and epinephrine, as well as potent vasoconstrictors like endothelin-1 and vasopressin.
Although initially meant to support blood pressure and perfusion, these substances create increased
afterload, forcing the heart to work harder. Increased intracellular calcium from elevated cAMP can improve
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contractility temporarily but ultimately impairs myocardial relaxation and increases oxygen consumption.
Over time, this excessive workload and metabolic stress lead to myocardial cell injury, apoptosis, and a
permanent reduction in functional cardiac muscle, worsening the failure.

The renin-angiotensin-aldosterone system (RAAS) becomes highly activated as cardiac output continues to
fall. This leads to sodium and water retention, increasing blood volume and preload, which further strains the
weakened heart. Angiotensin Il contributes to vasoconstriction while also stimulating myocardial
hypertrophy and fibrosis, resulting in stiffening of the ventricular wall and impaired relaxation. Aldosterone
further promotes fibrosis and inflammation, contributing to long-term structural damage. Together, these
maladaptive changes create a vicious cycle that accelerates heart failure progression.

[ Right heart failure | | Left heart failure |

I Congestion of peripheral tissues | | Decreased cardiac output | | Pulmonary congestion
l | ————
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Fig:- 2 Clinical Manifestations of Right-Sided and Left-Sided Heart Failure

4. STAGES OF HEART FAILURE

Heart failure is a chronic condition that gets worse with time. There are four heart failure stages (Stage A,
B, C and D). The stages range from "high risk of developing heart failure” to "advanced heart failure."
these stages help guide treatment, prevention, and patient management. It highlights the importance of early
detection, proactive management of risk factors, and timely intervention to prevent progression to
symptomatic and advanced disease. The model also underscores that once patients move forward in the
stages, they cannot revert to earlier phases, making preventive strategies and guideline- directed therapy
essential.
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Fig:- 3 Stages of Heart Failure.

Stage 1 — Breathlessness or Tiredness with a Jog

. In the early stage, the person experiences mild shortness of breath, fatigue, or tiredness only
during strenuous physical activity, such as jogging or running.

. The heart is beginning to weaken, so it struggles to pump enough blood during high-intensity
exercise.

Stage 2 — Heart Races or Breathlessness When Walking

. Symptoms become noticeable during moderate physical activities, such as walking, climbing
a few stairs, or doing light chores.

. The heart starts beating faster to compensate for poor pumping efficiency.
Stage 3 — Tiredness with Simple Tasks

. At this stage, the person feels tired, weak, or out of breath even during everyday simple
activities, such as pushing a shopping cart, household work, or slow walking.

. Swelling in the legs, ankles, or feet may become more evident.

Stage 4 — Tiredness Even While Sitting

. This is the severe or end stage, where symptoms appear even at rest, without any physical
activity.
. The heart is extremely weak and unable to maintain adequate circulation even when the body

is sitting quietly.
5. SYMPTOMS AND CAUSES OF HEART FAILURE

Symptoms of Heart Failure

. Swelling in ankles, legs, and abdomen.

. Shortness of breath.

. Frequent urination at night.

. Rapid or irregular heartbeat (palpitations).
. Dry, persistent cough.

. Bloated or hard stomach.

IJCRT2511774 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | g533


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 11 November 2025 | ISSN: 2320-2882

Causes of Heart Failure

. Coronary artery disease.

. Heart attack.

. Cardiomyopathy.

. Congenital heart disease.

. Diabetes.

. High blood pressure (very common, especially in females).
. Arrhythmias (e.qg., atrial fibrillation).

. Kidney disease.

. Smoking or recreational drug use.

6. MANAGEMENT AND TREATMENT

How is heart failure treated?

Your treatment will depend on the type of heart failure you have and, in part, what caused it. Medications
and lifestyle behaviors are part of every treatment plan. Your healthcare provider will talk to you about the
best treatment plan for you. Treatment is the same, regardless of gender.

As heart failure gets worse, your heart muscle pumps less blood to your organs, and you move toward the
next stage of heart failure. Since you can’t move backward through the heart failure stages, the goal of
treatment is to keep you from moving forward through the stages or to slow down the progression of your
heart failure.

Stage A treatment

The usual treatment plan for people with Stage A heart failure includes

. Regular exercise, being active, walking every day.

. Stopping the use of tobacco products.

. Treatment for high blood pressure (medication, low-sodium diet, active lifestyle).
. Treatment for high cholesterol.

Stage B treatment

. Angiotensin-converting enzyme inhibitor (ACE-1) or angiotensin Il receptor blocker (ARB)
(if you aren't already taking one).

. Beta-blocker if you’ve had a heart attack and your EF is 40% or lower (if you

. aren't already taking one).

Stage C treatment

The usual treatment plan for people with Stage C HF-rEF includes: Treatments listed in Stage A and stage
B.
. Beta-blocker.

. Aldosterone antagonist if a vasodilator medicine (ACE-I, ARB or angiotensin
receptor/neprilysin inhibitor combination) and beta-blocker don't relieve your symptoms.
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Stage D treatment

The usual treatment plan for people who have Stage D heart failure includes treatments listed in Stages A,
B and C. In addition, it includes evaluation for more advanced treatment options, this including:

. Heart transplant.

. Ventricular assist devices.

. Heart surgery.

. Continuous infusion of intravenous inotropic drugs.
. Palliative or hospice care.

. Research therapies.

Stages C and D with preserved EF Treatment for people with Stage C and Stage D heart failure and
preserved EF (HF- pEF).

7. CONCLUSION

Congestive Heart Failure (CHF) is a condition in which the heart cannot pump blood effectively, mainly
due to factors like hypertension, diabetes, coronary artery disease, obesity, smoking, and heart attacks.
Diagnosis is based on symptoms and tests such as ECG, echocardiography, and BNP levels. Treatment
focuses on medicines like ACE inhibitors, ARBSs, beta-blockers, diuretics, and newer drugs such as
sacubitril/valsartan, along with lifestyle changes including low-salt diet, exercise, weight monitoring, and
avoiding smoking or alcohol. In severe cases, devices like ICD, CRT, LVAD, or heart transplantation may
be required, and proper management depends on teamwork and patient education. Treatment includes
medicines like ACE inhibitors, ARBs, beta-blockers, diuretics, aldosterone antagonists, digoxin, and newer
drugs like sacubitril/valsartan. Lifestyle changes such as reducing salt intake, regular exercise, weight
monitoring, quitting smoking, and controlling comorbidities are also essential. In severe cases, devices like
ICDs, CRT, ventricular assist devices, or heart transplantation may be required. Managing CHF effectively
needs a team-based approach and patient education to improve long-term outcomes.

8. SUMMARY

Congestive Heart Failure (CHF) is a complex and progressive clinical condition in which the heart is unable
to pump sufficient blood to meet the metabolic demands of the body. The disorder arises due to structural
or functional cardiac abnormalities and is commonly associated with hypertension, coronary artery disease,
myocardial infarction, valvular disorders, cardiomyopathies, arrhythmias, diabetes, and congenital defects.
CHF affects millions worldwide and remains one of the leading causes of hospitalization and mortality,
especially among the elderly population.

This dissertation reviews the pathophysiology, clinical presentation, diagnostic strategies, and
pharmacological management of CHF. The underlying mechanisms of the disease involve impaired
myocardial contractility, neurohormonal activation—particularly the renin—angiotensin—aldosterone
system (RAAS)—increased sympathetic activity, ventricular remodeling, and fluid retention. These
changes contribute to the characteristic symptoms of CHF, including dyspnea, fatigue, edema, and exercise
intolerance.

Diagnosis requires a combination of patient history, physical examination, and investigations such as
echocardiography, electrocardiography, chest X-ray, BNP levels, and stress testing. Assessment of left
ventricular ejection fraction (LVEF) helps classify heart failure into HFrEF, HFpEF, and HFmrEF, guiding
further management.
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