Pathophysiology CHF:
Definition:
· Abnormal clinical syndrome in which there is impaired pumping or filling.
· Left-sided Heart failure:
· Results from left ventricular dysfunction causing blood to back up into pulmonary veins and the left atrium. Increased fluid extravasations in the capillary beds caused by pulmonary pressure. The fluid ends up in the alveoli and interstitium which later causes congestion and edema. 
Etiology:
· Coronary Artery Disease 
· Advancing age
· Obesity 
· Diabetes
· High serum cholesterol 
· Hypertension
· Smoking
· Congenital heart defects
· Cardiomyopathy
· Myocarditis
· Hyperhtyroidism
· Valvular disorders
· Interference with Cardiac output 
· Abnormal preload, afterload, myocardial contractibility, and heart rate
Pathophysiology
· Systolic Failure: hearts lack of ability to pump bold efficiently. 
· Caused by impaired mechanical functions, cardiomyopathy, increased afterload, impaired contractile function.
· Left Ventricle loses ability to pump all blood to the aorta, 
· Left vent shows signs of dilation and hypertrophy
· Clue to Systolic Failure = decreased left ventricular ejection fracture
· Diastolic failure 
· Ventricles cannot relax and fill during diastole. Result= decrease stroke volume and cardiac output
· High filling pressure and vein engorgement in pulmonary and vascular system. 
· Clues to diastolic failure= pulmonary congestion, hypertension, ventricular hypertrophy and normal ejection fracture. 

· Compensation: 
· SNS activation
· First responder, least effective
· Releases epinephrine and norepinephrine
· Results are a decreased heart rate, increased ability to contract, peripheral vasoconstriction
· At first increases cardiac output but later causes an increased workload and causes the heart to need a greater amount of oxygen. 
· Neurohormonal  Response
· Kidneys release renin 
· Renin  converts angiotensin to angiotensin I then angiotensin II
· Angiotensin II causes release of aldosterone, results in sodium and water retention, increased peripheral vasoconstriction -> increases blood pressure.
· Vasopressin released 
· Renal tubules increase in water reabsorption, water retention increases blood volume 
· Vasoconstrictor called endothelin is stimulated by ADH, catecholemines (epinephrine and norepinephrine), and angiotensin II
· Endothelin causes artial vasoconstriction, increased cardiac thickness and increased contractibility.
· SNS and neurohormonal responses listed above result in an increased cardiac workload, myocardial dysfunction, and ventricular remodeling. 
· Ventricular remodeling: results in large, abnormally shaped contractile chambers due to the hypertrophy of the ventricular myocytes.
· The altered shape of contractile chambers cause increased ventricle mass, increased wall tension, increased oxygen demands, and impaired ability to contract.  Ventricles become less effective and the condition becomes life threatening.
· Dilation 
· Enlargement of the chambers of the heart
· Occurs with elevated pressure in the chambers
· Fibers in the heart stretches, increases the contraction of the heart. 
· Increased  contraction causes increased Cardiac Output as well as maintenance of blood pressure in the arteries and profusion
· Hypertrophy 
· Increased cardiac wall thickness and muscle mass due to overwork. 
· Poor muscle contractibility, increased need for oxygen, poor coronary circulation, and dysrhthmias.


Clinical manifestations
· Symptoms are nonspecific 
· Pulmonary Edema
· Changes in the shape, size, and mechanical performance of the ventricles
· Fatigue
· Dyspnea
· Tachycardia
· Edema
· Nocturia
· Skin changes
· Behavioral changes
· Chest pain
· Weight Changes
· Pleural Effusion
· Dysrhythmias
· Renal Failure
· Hepatomegaly
· Left Ventricular Thrombus
Diagnostic Studies:
· History and physical assessment
· Cardiac enzyme labs
· Serum chemistries
· Chest x-ray
· ECG
· Hemodynamic monitoring
· Nuclear imaging 
· Cardiac Catheterization
· Exercise Stress testing
Treatment:
· Cardiac Diet
· Oxygen therapy
· Cardiac rehabilitation
· Cardiac transplant
· Ventricular assist device

· Medications
· Diuretics
· Furosemide (lasix) 
· Thiazides (HCTZ)
· ACE Inhibitors
· Captopril
· Benazepril
· Angiotensin II receptor
· Lorstatan 
· Valsartan
· Aldosterone antagonists
· Spironolactone
· Eplerenone
· Morphine
· Vasodialators
· Nitroprusside
· Nitrates
· Hydralazine
· Isosorbide dinitrate and hydralazine
· Beta-blockers
· Metoprolol
· Bisoprolol
· Carvedilol
· Positive Inotropes
· Digoxin
· Dopamine
· Inamrinone
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