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•  Heart failure occurs when the heart is unable to deliver sufficient oxygen to 
the body's tissues due to impaired cardiac function. Despite adequate 
venous return to the heart, there is a maldistribution of blood. 

 
•  Congestive Heart Failure (CHF) involves increased venous and capillary 

pressures, causing fluid accumulation in tissues and organs. 



•  The heart undergoes biochemical, mechanical, and functional changes during 
failure. 

•  Biochemical Change:  
Decreased ATP hydrolysis affects cardiac contraction:  
decreased myocardial fiber shortening. Decreased contractility or pump function 



•  A decrease in contractility or pump function that is observed with heart 
failure.  

•  In a healthy heart, increased ventricular filling (or preload) results in a 
more forceful contraction.  

•  The failing heart, however, generates a lower force of contraction (systolic 
function) than expected despite an increased preload present prior to 
contraction. for any given preload, the systolic function is less than 
anticipated when compared with normal. 



•  Hormonal Responses: 
Baroreceptors: Small decreases in cardiac output trigger adrenergic 
system activation: Increases heart rate, contractility, and causes 
peripheral vasoconstriction. 

Renin-Angiotensin System: 
 Decreased renal blood flow releases renin, leading to angiotensin II 
production. 
 
Angiotensin II Effects: Causes vasoconstriction, ADH release (reduces 
urine production), and aldosterone release (increases sodium and water 
retention). 



















Left-Sided CHF (Dogs) 
•  Tachypnea and dyspnea 
•  Tachycardia (occasionally bradycardia in some cats and rarely dogs) 
•  Heart murmurs, gallop sounds, arrhythmias 
•  Increased respiratory sounds, possibly crackles 
•  Cough (more reliable in large breed dogs) 
•  Syncope 
•  Severe signs: Coughing up pink-tinged sputum 
Right-Sided CHF (Dogs) 
•  Ascites 
•  Abdominal distension 
•  Jugular pulsation and distension 
•  Positive hepatojugular reflex 
•  Swollen subcutaneous tissue, limb edema in advanced disease 
•  Focal facial and neck swelling 
•  Lung and heart sounds may be decreased with pleural effusion 



CHF (Cats) 
•  Bradycardia, hypotension, hypothermia 
•  Pleural effusion, pericardial effusion 
•  Cardiac auscultation abnormalities (murmurs, gallop sounds) 
•  Tachycardia 
	
	
In cats, right-sided CHF is rare, and ascites alone in a cat is usually not cardiac related. 
Pleural effusion is the most common presentation for right-sided CHF in cats.  



















Heart management 





 
•  Monitoring and Early Intervention 

Dogs with Stage B1 and B2 heart disease should be monitored every 6-12 months. 
 
Owner Education: Teach recognition of CHF signs. 
 
Resting Respiratory Rate: Daily monitoring advised; a rate above 40 bpm indicates 
the need for veterinary evaluation. 
 
Pimobendan: Initiated in dogs with valvular disease or dilated cardiomyopathy 
upon evidence of heart enlargement (Stage B2). 
 
ACE Inhibitors: Use in severe cardiac disease (Stage B2) is controversial. 



•  Treatment of Left-Sided CHF in Dogs (stage C) 

Furosemide Administration: Always part of treatment; consider IV, SC, or IM routes for moderate-to-
severe pulmonary edema. 
 
IV Furosemide: Rapid edema clearance and increased renal blood flow through prostaglandin release. 
CRI of Furosemide: An effective method. (4–8 mg/kg IV ) or (0.66–1 mg/kg/hour IV) 
 
Oxygen Therapy: Recommended alongside furosemide for clinical signs of pulmonary edema. 
 
IV Dobutamine: Considered for positive inotropic support in patients with DCM or advanced mitral 
valve disease. 
 
Pimobendan: Administered during hospitalization for acute heart failure management. 
 
Afterload Reduction: Consider IV nitroprusside for direct vasodilation in refractory cases. 
 
 
Spironolactone: Considered for further RAAS blockade; acts as an aldosterone blocker and weak 
potassium-sparing diuretic. 
 
Arrhythmia Management: Necessary if present. 
 



•  Managing Chronic, Refractory Left-Sided CHF 

Multinephron Blockade: Use additional diuretics like spironolactone and hydrochlorothiazide 
to target different kidney levels. 
 
Spironolactone: Acts as an aldosterone blocker and potassium-sparing diuretic. 
 
Hydrochlorothiazide: Use with caution in patients with kidney disease or low sodium, as it 
affects urine dilution and solute-free water excretion. 
 
Torsemide: Considered a potent alternative to furosemide in chronic cases, being 10 to potentially 
20 times more potent. 
 
Special Considerations for Severe Pulmonary Hypertension 
Sildenafil Administration 



•  Treatment of Right-Sided CHF in Dogs: 
 
Similar to left-sided CHF, though typically less urgent. 
 
Furosemide: Injectable form may be beneficial in cases with ascites for better absorption 
compared to oral administration. 
 
Fluid Removal: Essential to remove as much fluid as possible from abdominal and/or pleural 
spaces. 
 
 
Use of Spironolactone in Right-Sided CHF 
Spironolactone: Recommended by some due to potential inhibition of normal aldosterone 
breakdown by a congested liver in right-sided CHF. 



•  Atrial Tachyarrhythmias in Right-Sided CHF 
 
 
 
•  Investigation and Treatment: Essential to address atrial tachyarrhythmias, as loss of 

atrial contraction can worsen right-sided CHF more than left-sided CHF. 



•  Key Differences in Treating CHF in Cats 

Furosemide Dosage: Lower and more conservative compared to dogs. 
 
Hypothermia and Hypotension: Efforts should be made to correct these conditions. 
 
Pimobendan 
 
Hypokalemia: Monitor potassium levels frequently; initiate oral supplementation before 
signs appear. 
 
Caution with Other Diuretics: Use diuretics other than furosemide and spironolactone 
with extreme caution. 







•  A significant and moderate negative correlation was identified between serum Cl 
concentrations and furosemide doses both at discharge and at end-stage disease in 
dogs.  

•  This finding advocates for assessment of serum Cl concentration in dogs with 
acuteCHF, and suggests that, even during a first episode of CHF, this variable might 
help identify dogs who could require larger doses of diuretics, illustrating the 
potential of Cl as a marker for disease severity and response to diuretic therapy. 
Several large clinical studies have established this relationship in people, and have 
advanced that hypochloremia could serve as a marker of impaired diuretic 
responsein HF patients 




