

· Definition Of Heart Failure: (CHF=Edematous state)

Any cardiac disorder that impairs the ability of the ventricles to deliver adequate quantities of blood to the metabolizing tissues during normal activity or at rest.

· Symptoms:

1. Fluid backup

2. Shortening of breath

3. Fatigue & limitation of exercise tolerance.

4. Fluid retention leads to pulmonary and peripheral edema.

· Etiology:

2/3rd of the patients are of Coronary Artery Disease.

· Forms Of HF:

1. Low output Versus High output failure:

· Low output : metabolic demand is normal and the heart can not cope with them

· High output: metabolic demands is high (anemia & hyperthyroidism) and heart can not cope (treating the underlying cause is mandatory).

2. Left-sided Versus Right-sided Failure:
A. Left-sided Failure:

· Left ventricle can not pump blood …can not accept blood fro left atrium … Pulmonary edema.

A. Right-sided failure:

· Right ventricle can not pump blood ….. blood accumulate in the organs (veins, livers, legs) ..systemic edema.
·  Substances That may Exacerbate Heart-Failure:

	Promote Sodium retention
	Produce Osmotic Effect
	Decrease Contractility

	· Androgens

· Estrogens

· Corticosteroids

· Diazoxide

· Licorice

· Lithium Carbonate

· NSAIDs
	· Albumine

· Glucose

· Saline

· Mannitol

· Urea
	1. Antiarrhythmic Drugs

· Disopyramide

· Flecainide

· Quinidine

2. B-Blockers

3. Select Ca-Channel Blockers

· Dilitiazem

· Nifedipine

· Verabamil

4. Direct cardiotoxins:

· Doxorubicin

· Ethanol

· Cocaine

5. Amphetamines

6. Tricyclic ADs






· Treatment goals:
· Removing or mitigating the underlying cause (drug & disease) and risk factors (DM&HYP&SMO&OBES….)

· Relieving symptoms and improving the pump function:

· Relaxation , rest, pharmaceutical control.

· Reducing fluid volumes (diet & therapy).

· Combination of Diuretics , ACE inhibitors and digitalis.

· Compensatory Mechanisms In congestive Heart Failure: (see the attached figure):
· De-compensation:

· Over time the compensatory mechanisms became not effective and exhausted.
· As the strain continue the total peripheral resistance and the after load increase. (Decreasing the amount of blood ejected per unit time.

· After Load: amount contractile force needed to overcome the aortic pressure (i.e. Intraventricular systolic pressure). Sometimes for RV& Pulmonary artery.

· Pre Load: force exerted on the ventricular muscle at the end of diastole that determines the degree of muscle stretch. (Ventricular end diastolic pressure). Key factor in contractility the more stretched the more contraction.

· As volume expand … demand expand on exhausted pump …increase volume remain in the ventricles.  Fluid backup produce the symptoms of HF depending on which ventricle.

Pharmacological Management Of HF
· Increasing the cardiac ejection by increasing the cardiac contractility + inotropic Drugs (Dopamine& Dobutamine and milrinone).
· Increasing the ejection by reducing peripheral resistance (Vasodilators ..Hydralazine (arteriolar).

· Affecting cardiac remodeling neurohormonal antagonist’s ACE inhibitors, B-Blockers and vasodilators growth inhibitors nitrates.

· ACE-Inhibitors & B-Blockers & Diuretics and Digitalis are the core area.

1. Digitalis Glycosides:
· Cardiac glycosides are the principal drugs used for CHF & certain arrhythmias (atrial fibrillation &flutter and paroxymal tachycardia).
· Digoxin & digitoxin and ouabain (not currently used).
Pharmacological actions:
· Positive inotropic effect (increase the contractility): 

· increase cardiac output & decrease cardiac filling pressure & decrease venous and capillary pressure (inhibit Na-K ATP Pump i.e. increase intracellular calcium)

· deactivation of rennin-angiotensin system …diuresis reduce fluid volume and edema

· negative chronotropic effect : SA node (increase vagal activity).

Dosages:

· Digoxin of narrow therapeutic index

· Serum concentration of 0.8 to 2.0  ng /ml associated with therapeutic response and minimal S.E
· Rapid digitalization : urgent-concentration within 24 hours IV digoxin

· Slow digitalization: oral 7-8 days

.

Precaution and monitoring:
A. Potassium antagonize digitalis effect :

B. Low K level favour binding of digoxin to cardiac cell …..efficacy and toxicity.

C. Digoxin + K sparing diuretics (decrease the effect)

D. Calcium acting synergistically with digoxin:

E. Magnesium level inversely proportional digoxin activity (↓ level increase toxicity)

Digitalis Toxicity: (common due to narrow therapeutic index):
Co-administration of (quinidine,verapamil,flecainide,propafenone,spironolactone,amiodarone) increase toxicity

1. Anorexia
2. Fatigue ,headache malaise

3. Nausea vomiting

4. Mental confusion and disorientation

5. Alteration in visual perceptions (blurring & yellowing)
6. Cardiac effects

Treatment:

· Discontinuation & k depleting diuretic

· Management of hypokalemia

· Arrhythmias with lidocaine

· Cholestyramine bind to cardiac glycosides and prevent absorption and reabsorption.

· Very high dose : PURIFIED DIGOXIN FAB FRAGMENT AB (one vial (40MG…bind to 0.6 mg digitalis)

B-Inotropic agents 

They are used in the emergency HF
· Dopamine:
· Lower dose increase renal flow (+ dopamine receptors in kidney) ..Diuresis

· Moderate dose : increase cardiac out put

· High dose (exceed 9ug/kg/min : alpha peripheral activity increasing resistance and pulmonary pressure.

· S.E : tachycardia 

· Dobutamine:
· For patient unresponsiveness to dopamine but with no renal effect but increase cardiac out put.

· S.E : arrhythmias 

· Dopamine and Dobutamine used IV in cardiogenic shock.

· Inamrinone (non glycoside non sympathomimetic inotropic agent)
· Bipyridine derivative has positive inotropic and vasodilating effect by inhibition of phosphodiestrase enzyme in the heart cells increaseing cyclic AMP
· It is unstable in dextrose solution should be mixed with saline problem with HF patient

· Milrinone intravenous like inamrinone.

· Nesiritide: (natrecor):
· Recombinant form of human B –type natriuretic peptide which is a normally occurring hormone secreted from the ventricles.

· FDA approved for patient suffering fro acute decompensation HF with symptoms of breath shortening.
· Bind to natriuretic peptide receptors in blood vessels increasing cGMP in direct tissues which mediate vasodilatation.
· It reduced pulmonary capillary wedge pressure and systemic vascular resistance

· With ACE inhibitors risk of symptomatic hypotension occur
C-Other Classes:

· Diuretics

· B-Blockers

· Ca-Chaneel blockers should not be used for HF patients.

· Vasodilators
