39. Heart failure 

Heart failure is the condition in which the heart as a pump is unable to meet the metabolic requirements of the tissues for blood. The failure is defined relative to the metabolic requirement. so it is not possible to define a particular critical MV which is insufficient. 
Myocardial failure refers specifically to abnormalities in myocardial function - circulatory compensatory mechanisms can delay progression to failure of the heart as a pump.
Circulatory failure refers to the inability of the cardiovascular system to perfuse the tissues adequately (includes alteration in blood volume, vascular tone).

- the most frequent disease requiring health care in patients over 65 years, 50% mortality, high cost of treatment

Etiology
● Myocardial disease
- Cardiomyopathies
- Myocarditis
- Coronary insufficiency - Myocardial infarction
● Valvular heart disease
- Stenotic valvular disease
- Regurgitation valvular disease
● Congenital heart defects
● Pericardial disorders
- Constrictive pericarditis
- Cardiac tamponade (hemopericardium)
- Congenital disorders or neoplastic disease
● Increased pressure work
- Systemic hypertension
- Pulmonary hypertension (e.g. emphysema, embolism)
- Polycythemia
● Increased volume work
- Arteriovenous shunt
- Hypervolemia
● Increased perfusion work
- Thyreotoxicosis
- Pheochromocytoma
- Anemia

Left heart failure - pathogenesis
- low cardiac output (insufficient for actual body oxygen demands) causes general hypoxia which influences function of all organs
- activation of the sympathetic system causes centralization of the circulation which keeps vital organs better perfused compared to peripheral tissues and the splanchnic area
- due to peripheral hypoxia and anaerobic metabolism, lactic acidosis can develop compensation is difficult despite hyperventilation (low perfusion ),and kidney compensation also fails because of kidney ischemia
- acidosis leads to vasodilation, increased permeability and edemas formation - these mechanisms subsequently cause circulatory failure
- chronic hypoxia increases erythropoiesis with increased viscosity of blood contributing to left heart failure via increased afterload and worse perfusion of coronary arteries
- manifestations are the same as in any other primary disorder causing peripheral hypoxia with lactic acidosis
- stasis of blood in pulmonary veins and capillaries (postcapillary hypertension) increases hydrostatic pressure over 25 mm Hgs (oncotic pressure) and leads to pulmonary edema (= congestive heart failure)
- pulmonary edema causes respiratory insufficiency which contributes to general hypoxia and lactic acidosis
- slowing of blood flow in periphery (with simultaneously increased viscosity) predisposes these patients to thrombogenesis and embolism
- increased overload activates release of natriuretic peptide which should decrease volume of circulating blood - however, its activity is lower compared to effect of RAS system (see below) - attempts to use natriuretic peptide in a higher dose as a pharmac in heart failure

Principles of treatment of congestive heart failure
- restriction of physical activity
- instead of bed a chair is preferable - there is lower hydrostatic pressure in pulmonary circulation in vertical position = preventive factor of lung edema
- restriction of sodium intake → lower circulatory volume (preload)
- digitalis glycoside - increased contractility
- inotropic agents - increases MV
- diuretics - decrease of circulatory volume (preload) - prevention of lung edema (instead of formerly used venipuncture
- vasodilators - decrease afterload (block effect of catecholamines and angiotensin)
- important monitoring of the hydrostatic pressure in pulmonary capillaries = "wedge pressure" via Swan-Ganz catheter (should not exceed oncotic pressure - normally  up to 20 mm Hgs - 
- consider intraaortic baloon pump, left ventricular assist device or heart transplantation
- artificial heart (various prototypes - all have the same problem - to supply adequate energy it must  be too heavy - limits mobility

Right heart failure - pathogenesis
- function of the right ventricle is mainly dependent on the blood pressure in the pulmonary precapillary circulation
- in the case of right ventricle failure - stasis of blood in the venous system causes:
- peripheral edema (due to increased hydrostatic pressure and later also due to hypoperfusion and acidosis) worsening towards evening  (particularly in the lower limbs in the upright position)
- hepatic angina with venostatic induration of the liver and subsequent centrilobular cirrhosis with liver failure and ascites
- splenomegaly causes anemia
- venostasis in GIT - edema, malfunctioning
- stasis of blood in the brain - edema



