


arrhythmia does not give adequate 
time for good ventricular filling so 
will reduce cardiac output

Example: If you keep filling a balloon with water, it will expand at first, but if it becomes overfilled, it 
will burst or stop working efficiently.

Example: Imagine lifting heavy weights 
every day → Your muscles get tired → 
Eventually, they fail

Heart Failure (HF)

Definition
Heart failure (HF) is a complex clinical syndrome where the heart fails to maintain normal cardiac output due to structural or 
functional cardiac disorders.

Epidemiology                                                                                      Main Mechanisms of Heart Failure

Pathophysiology of Heart Failure
1⃣  Starling’s Law: The Role of Preload
• Preload = The volume of blood & pressure in the ventricle 
at the end of diastole.
• How It Works:
• Increased venous return → Stretches myocardial fibers 

→ Enhances ventricular contraction → Increases CO

• However, excessive stretching leads to reduced contractility, 
causing HF and pulmonary edema (fluid accumulation in 
lungs) → Leads to SOB

2⃣  Laplace’s Law: The Role of Afterload
• Afterload = The resistance the ventricle must overcome to 
eject blood (blood volume and pressure in the ventricle during 
systole).
• Myocardial wall tension depends on:
• Intraventricular pressure (P) × Ventricular radius (R)
• Increased afterload → LV End-Diastolic Volume (LVEDV) 

rises → Ventricular dilatation → Cardiomegaly (enlarged heart).

• The heart compensates
 by increasing CO, but
 at the cost of
progressive LV dilatation.
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Example: If your phone battery is low, you increase brightness 
and use power-draining apps to make up for it. This drains the 
battery even faster!

Example: If a pipe is blocked, adding more water pressure 
(fluid retention) will only make the blockage worse

Example: Think of a car overheating—BNP is like a warning 
light telling you something is wrong.

Example: If a sponge is already full of water, adding more 
water will just spill over and cause problems.

Primary Cardiac Abnormalities in Heart Failure (HF)

1⃣  Ventricular Function Impairment
• Causes:
• Myocardial cell loss (apoptosis, necrosis)
• Myocardial hyaline deposition and fibrosis
• Cytokine release and free radicals
 → Leads to low cardiac output and hypotension

• Neurohormonal activation as a compensatory mechanism

Classification of Heart Failure (HF)
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                      Types of Heart Failure                                                                    Causes of acute HF

      .                

 7.Acute on chronic HF (decompensated HF)

Based onAfeatures
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New York Heart Association (NYHA) Classification of Heart Failure (HF)

1⃣  NYHA Classification of HF:                                                           2⃣  New HF Classification

3⃣  Pathophysiology of HF Progression

Symptoms & Signs of HF

Symptoms
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• Lifestyle modifications → Low salt diet, fluid restriction, weight monitoring.

• Medications:

• Diuretics → Reduce congestion (e.g., furosemide).

• ACE inhibitors/ARBs → Reduce afterload.

• Beta-blockers → Reduce mortality (e.g., carvedilol, bisoprolol).

• Mineralocorticoid receptor antagonists (MRAs) → Spironolactone.

• SGLT2 inhibitors → Newer HF treatment (dapagliflozin).

• Devices:

• ICD (Implantable Cardioverter Defibrillator) in severe HFrEF.

• CRT (Cardiac Resynchronization Therapy) in dyssynchronous HF.

Signs of HF
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Managementof HF:



Myocardial Remodeling in HF
• Progressive changes in ventricular size, shape, and function due to myocardial cell damage.
• Leads to ventricular wall thinning and dilatation, ultimately progressing to heart failure.

Investigations for HF

Management of HF

A. Lifestyle and Preventive Measures
• Lifestyle modification
• Influenza and COVID-19 vaccination
• Treat the underlying cause
B. Pharmacological Treatment

C. Electrical Therapy.                                                           D. Mechanical Support & Surgical Management

>

4
-> to reduce symptoms

↳ Slow progression

↳ preventomplications.

~Brasodilatat


