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Heart failure (HF) is a complex, progressive 
disorder in which the heart is unable to pump 
sufficient blood to meet the needs of the body. 
Its cardinal symptoms are dyspnea, fatigue, and 
fluid retention. Patients with HF complain of 
dyspnea on exertion, orthopnea, paroxysmal 
nocturnal dyspnea, fatigue, and edema.   

Underlying causes of HF include : 

arteriosclerotic heart disease, 

 myocardial infarction,  

hypertensive heart disease, 

 valvular heart disease,  

dilated cardiomyopathy,  

and congenital heart disease.  



Role of physiologic compensatory 

mechanisms in the progression of HF: 

  



Therapeutic strategies in HF: 

 Chronic HF is typically managed by  

a reduction in physical activity, 

 low dietary intake of sodium (<1500 mg/day), 

 treatment of underlying cause 

And drugs 

Drugs that may precipitate or exacerbate HF, 

 such as nonsteroidal anti-inflammatory drugs, 
alcohol, 

 calcium-channel blockers,  

and some antiarrhythmic drugs, 

 should be avoided if possible.  



1- Inhibitors of the Renin-Angiotensin System: 

A- ACEI                      B- AR Blockers 

ACEI: 

Angiotensin-converting enzyme (ACE) inhibitors 
are the agents of choice in HF. These drugs 
block the enzyme that cleaves angiotensin I to 
form the potent vasoconstrictor angiotensin II. 
ACE inhibitors also decrease the secretion of 
aldosterone, resulting in decreased sodium and 
water retention.   



Actions on the heart:  

1- ACE inhibitors decrease vascular 

resistance, venous tone, and blood 

pressure, resulting in an increased cardiac 

output . 

2- the use of ACEI in treatment of HF 

decrease morbidity and mortality. 



Pharmacokinetics 
All ACE inhibitors are adequately absorbed 

following oral administration. The presence of 
food may decrease absorption, so they should 
be taken on an empty stomach. 

Adverse effects:  

These include 

 postural hypotension, 

 renal insufficiency, 

 hyperkalemia,  

angioedema,  

and a persistent dry cough.  

should not be used in pregnant women, because 
they are fetotoxic.   



ACEI are: 

Captopril      Enalopril       lisinopril 

Fosinopril     Ramipril        Quinapril 

B- AR Blockers: 

Are potent competitive antagonists of the 
angiotensin type 1 receptor. 

Although ARBs have actions similar to those of 
ACE inhibitors, ARBs are a substitute for ACE 
inhibitors in those patients who cannot tolerate 
the ACE inhibitors. 

Actions on the cardiovascular system:  

The  same action on the heart (their use in HF is 
as a substitute for ACE inhibitors in those 
patients with severe cough or angioedema).    

 



Pharmacokinetics: All the drugs are orally 

active and require only once-a-day dosing.  

Adverse effects: ARBs have an adverse 

effect profile similar to that of ACE 

inhibitors. However, ARBs do not produce 

cough and angeodema. ARBs are 

contraindicated in pregnancy. 

These drugs are 

Valsartan          Telmisartan   

Losartan            Candesartan 

 

 

 

 

 

 

 

 

 

 



2- B-Blockers: 

The benefit of B-blockers is attributed to 

their ability to prevent the changes that 

occur because of the chronic activation 

of the sympathetic nervous system, 

including decreasing the heart rate and 

inhibiting the release of renin.  

Atenolol 

Carvedilol 

metoprolol 

 



3- Diuretics: 

 relieve pulmonary congestion and peripheral 
edema. These agents are also useful in 
reducing the symptoms of volume overload, 
including orthopnea and paroxysmal nocturnal 
dyspnea. Diuretics decrease plasma volume 
and, subsequently, decrease venous return to 
the heart (preload). This decreases the cardiac 
workload and the oxygen demand. Diuretics 
may also decrease afterload by reducing plasma 
volume, thus decreasing blood pressure. 

    Bumetanide                       Furosemide         
Hydrochlorthiazide         Metolazone  

 



4- Direct Vasodilators 

Dilation of venous blood vessels leads to a decrease in 
cardiac preload by increasing the venous capacitance. 

Nitrates are commonly employed venous dilators for 
patients with congestive HF. the combination of 
hydralazine and isosorbide dinitrate is most commonly 
used.  

Nitrates    

  hydralazine 

Na nitroprusside 

   



5- Inotropic Drugs: 

 Positive inotropic agents enhance cardiac muscle 
contractility and, thus, increase cardiac output. the 
inotropic action is the result of an increased 
cytoplasmic calcium concentration that enhances the 
contractility of cardiac muscle. 

A. Digitalis: 

The cardiac glycosides are often called digitalis or digitalis 
glycosides. They can increase the contractility of the 
heart muscle and, therefore, are widely used in 
treating HF.they influence the sodium and calcium ion 
flows in the cardiac muscle, thereby increasing 
contraction of the atrial and ventricular myocardium 
(positive inotropic action). 

 the drugs have a low therapeutic index. The most widely 
used agent is digoxin . 



Therapeutic uses: 

 Digoxin therapy is indicated in patients with severe 
left ventricular systolic dysfunction after initiation of 
ACE inhibitor and diuretic therapy. 

Patients with mild to moderate HF will often respond 
to treatment with ACE inhibitors and diuretics, and 
they do not require digoxin.  

Digoxin is very potent, with a narrow margin of safety 
and long half-life of around 36 hours. Digoxin is 
mainly eliminated intact by the kidney, and is 
extensively metabolized by the liver before 
excretion in the feces, and patients with hepatic 
disease may require decreased doses.  

 



Adverse effects: 

 Digitalis toxicity is one of the most commonly adverse drug 
reactions. 

1- progressively more sever arrhythmia. 

2- Gastrointestinal effects: Anorexia, nausea, and vomiting 

3- Central nervous system effects: These include 
headache, fatigue, confusion, blurred vision. 

Factors predisposing to digitalis toxicity:  

1- Electrolytic disturbances: Hypokalemia ,Hypercalcemia 
and hypomagnesemia also predispose to digitalis toxicity 

2- Drugs: Quinidine, verapamil, and amiodarone, 
Potassium-depleting diuretics, corticosteroids. 

3-  Hypothyroidism. 

4-  hypoxia. 

5- renal failure,  

6- and myocarditis are also predisposing factors to digoxin 
toxicity.   



B. B-Adrenergic agonists:  
causing positive inotropic effects and vasodilation. 

 

 Dobutamine is the most commonly used inotropic agent other 

than digitalis. Dobutamine leads to an increase in intracellular 

cyclic adenosine monophosphate (cAMP), which results in the 

activation of protein kinase. 

 

 Slow calcium channels are one important site of 

phosphorylation by protein kinase. When phosphorylated, the 

entry of calcium ion into the myocardial cells increases, thus 

enhancing contraction . 

 Dobutamine must be given by intravenous infusion and is 

primarily used in the treatment of acute HF in a hospital 

setting  



C. Phosphodiesterase inhibitors 

Amrinone and milrinone 

 they increase the intracellular concentration 

of cAMP .This results in an increase of 

intracellular calcium and, therefore, 

cardiac contractility, as discussed above 

for the B-adrenergic agonists.  



6- Spironolactone: 

is a direct antagonist of aldosterone, thereby 
preventing salt retention and 
hypokalemia.. 

 Adverse effects include 

 gastric disturbances, such as gastritis and 
peptic ulcer; 

 central nervous system effects, such as 
lethargy and confusion; 

 and endocrine abnormalities, such as 
gynecomastia, decreased libido, and 
menstrual irregularities.   


