
*Heart is unable to provide adequate perfusion of peripheral organs to meet their metabolic 
requirements 
*Usually characterized by:       -Decreased CO                     -Increased TPR 
*Progression to congestive heart failure (CHF) is accompanied by peripheral and pulmonary edema.   

 

Definition 

A. Mechanical Causes                 1. Pressure overload:    a. hypertension 
b. Aortic valve stenosis  
c. Pulmonary hypertension  

2. Volume overload:      a. valvular regurgitation 
b. shunts 
c. increased blood volume 

B. Impaired cardiac filling         1. pericardial disease (constriction or tamponade) 
2. Restrictive heart disease (endo- or myocardial) 
3. Ventricular hypertrophy 
4. ventricular aneurysm 

C. Myocardial failure                 1. Primary                   a. loss of functioning muscle (MI) 
b. Cardiomyopathy 
c. Myocarditis 

2. Secondary              a. Dysdynamic heart failure (response to chronic 
overload) 

b. drug induced 
c. involvement in systemic disease (hypothyroidism) 

Causes of 
congestive 
heart failure 

Reduction in the intrinsic myocardial contractility 
1. Depletion of NE in heart muscle. 
2. Decrease myosin ATPase activity. 
3. Decrease ATP and other high energy phosphate compounds. 
4. Decrease B receptor density (due to down regulation after chronic exposure to high circulating 
catecholamines). 
5. Abnormal Ca++ binding: 
a. Less stored in SR.               b. More stored in mitochondria.                c. Less released. 
d. Lesser reuptake into SR.           e. Slow reuptake into mitochondria leading to slow relaxation 

Mechanism 
of heart 
failure 

*Frank Starling Mechanism 
*Increased Activity of SNS : 
a- Tachycardia and increased CO . 
b- Increased myocardial contractility          
c- Vasoconstriction leading to redistribution of blood to important viscera . 

Compensatory SNS Mechanisms in HF: 
-In a failing heart, the loss of contractile function leads to a decline in CO and a decrease in BP . 
-Baroreceptors sense the hemodynamic changes and initiate countermeasures to maintain support 
of the circulatory system. This is achieved by activation of the SNS . 
-This helps maintain adequate cardiac output by : 
1. Increasing myocardial contractility and heart rate (β1-adrenergic receptors) 
2. Increasing peripheral vasomotor tone (α1-adrenergic receptors) to maintain systemic blood 
pressure 

Consequences of hyperadrenergic state: 
-Enhancement of RAAS . 
-Irreversible myocyte damage, cell death, and fibrosis  . 
-Increased peripheral vasomotor tone increases LV afterload . 
-This places an added stress upon the left ventricle and an increase in myocardial O2 demand 
(ventricular remodeling)  . 
-The frequency and severity of cardiac arrhythmias are enhanced in the failing heart 

d- Renin release leading to increased plasma volume    . 
*Myocardial Hypertrophy leading to increased wall tension. 

Compensatory 
Mechanisms in 
Heart Failure 

Tachycardia, sweating 
Decreased exercise tolerance & SOB 
Peripheral and pulmonary edema 
Cardiomegaly (with or without Hypertrophy) 

Signs and 
Symptoms of 
Heart Failure 



 
 

Classification 
and 
treatment of 
chronic heart 
failure 

-Dietary indiscretion           -Myocardial ischemia/infarction        -Arrhythmias (tachycardia or 
bradycardia) 
-Discontinuation of HF therapy      -Infection                                   -Anemia 
-Initiation of medications that worsen HF: 
             Calcium antagonists (verapamil, diltiazem) /Beta blockers /Nonsteroidal anti-inflammatory drugs 
             Antiarrhythmic agents [all class I agents, sotalol (class III)]  /Anti-TNF antibodies 
-Alcohol consumption           -Pregnancy        -Worsening hypertension          -Acute valvular insufficiency 

Factors that May 
Precipitate 
Acute 
Decompensation 
in Patients with 
Chronic Heart 
Failure 

Improve cardiac performance (hemodynamics) at rest and during exercise  . 
Relieve symptoms . 
Improve myocardial efficiency . 
Improve quality of life (particularly symptom-free and effort tolerance) . 
Improve patient survival. 

Objectives of 
Long Term 
Management of 
Chronic Cardiac 
Failure 

-Conventional belief that the primary defect in HF is in the heart . 
-Reality is that HF involves many other processes and organs . 
-Research has shown that therapy directed at noncardiac targets is more valuable than cardiac targets . 
-CHF should be viewed as a complex, interrelated sequence of events involving hemodynamic, and 
neurohormonal events. 

Cardiac vs 
Noncardiac 
Therapeutic 
Targets 

Reduced force of contraction 
Decreased cardiac output 
Increased total peripheral resistance 
Inadequate organ perfusion 
Edema 
Decreased exercise tolerance 
Ischemic heart disease 
Sudden death 
Ventricular remodeling and decreased function 

The 
Problems 

Salt restriction 
Treat the cause 
Moderate exercise 
Heart transplantation 

Non-
pharmacologic 
treatment 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Steps in the 
Prevention and 
Treatment of 
Chronic Heart 
Failure. 



Missed diagnosis . 
Improper dosage of diuretics . 
Failure to assess quality of life . 
Failure to consider long term therapeutic goals . 
Underprescribing of ACEI . 
Use of potentially harmful drugs. 
Failure to use hydralazine-isosorbide combination which has proved evidence of benefit. 

Errors in 
Management 
of Heart 
Failure 
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