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TREATMENT OF CONGESTIVE HEART FAILURE 
 

I. CONGESTIVE HEART FAILURE SYNDROMES 
A. Acute Congestive Heart Failure 
B. Acutely Decompensated Chronic Congestive Heart Failure (ADHF) 
C. Chronic Congestive Heart Failure 

1. Systolic Heart Failure (Heart Failure with Reduced Ejection Fraction) 
2. Diastolic Heart Failure (Heart Failure with Normal or Near-Normal Ejection 

Fraction) 
 
II. TREATMENT OBJECTIVES IN ACUTE CONGESTIVE HEART FAILURE 

A. Early recognition and treatment 
B. Decrease symptoms 

1. Rapidly reduce pulmonary congestion (reduce preload) 
a) Diuretics 
b) Venodilators 

 
2. Increase forward cardiac output 

a) Inotropic agents (beta adrenergic agonists; 
phosphodiesterase inhibitors; digitalis glycosides) 

b) Arteriolar vasodilators (nitroprusside) 
III. DIURETICS 

A. Mechanism of Action in Acute CHF 
1. Reduce intravascular volume to reduce 

filling pressure (preload) 
2. Reduce extracellular fluid, thereby 

reducing edema formatiom-improve 
oxygenation 

3. Preload reduction can have little effect on 
cardiac output in patients with CHF (flat 
portion of Frank-Starling Curve) 

 

B. Clinical Use in Acute CHF 
1. Loop Diuretics (inhibit Na+K+/2Cl- 

Transporter in the Loop of Henle) 
a) Furosemide (Lasix®) 
b) Bumetanide 
c) Torsemide 

 
 
 
 
 

AMS Slide: Frank-Starling Curve in CHF. 

2. Thiazide diuretics (inhibit Na+ and Cl+ reabsorption in distal tubule) can be 
added in combination with Loop Diuretics in patients ‘resistant’ to 
furosemide 

a) chlorothiazide 
b) chlorthaladone 

 
C. Adverse Effects of Diuretics 

1. Overdiuresis - can precipitate low output state. 
2. Hypokalemia - may precipitate arrhythmias (increased automaticity) 
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3. Hypokalemia - increases binding of digoxin to Na pump. 
Potentiates digitalis toxicity 

4. Hypomagnesemia 
5. Hyperuricemia 
6. Ototoxicity (Loop Diuretics) 
7. Allergy (Loop and Thiazides are sulfa drugs!) 
8. Diuretic resistance-overcome by using combination of 

diuretics acting at different sites in the nephron 
 
IV. VENODILATORS 

A. Organic Nitrates 
1. Aim of therapy is to increase venous 

capacitance and reduce central venous 
filling pressure (DECREASE 
PRELOAD). 

2. Reduced preload will ultimately reduce 
pulmonary capillary hydrostatic pressure 
and filtration of fluid across capillary 
membrane, thus reducing interstitial 
edema formation - (i.e., reduce Backward 
Failure) 

3. Nitroglycerin (IV, sublingual, topical) 
4. Isosorbide dinitrate (oral) 

 
B. Nitroprusside 

1. effective in acute hypertensive emergencies and severe CHF 
2. Rapidly lowers systemic vascular resistance, must be titrated to 

avoid hypotension 
3. Often used in conjunction with dobutamine in acute CHF (cardiogenic 

shock, acute valve rupture, etc.) 
4. Limited by accumulation of cyanide, and thiocyanate (short-term use only) 

 
C. Niseritide 

1. Human Recombinant Brain Natriuretic Peptide (hBNP) 
2. “Normally” produced by ventricular myocardium in response to 

“chronic” stretch 
3. Activates vascular smooth muscle and renal BNP receptors 
4. Raises cGMP levels in VSMC and renal epithelial cells, leading to 

both vasodilatation (especially of the glomerular afferent arteriole) 
to increase GFR 

5. Induces vasodilatation and natriuresi 
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V. INOTROPIC AGENTS USED TO TREAT ACUTE CHF 
  
Reduced LV contractility in heart failure treated by inotropic agents 

 
 
 
  
 
 
 
 
 

 
 
 
Inotropic agents affect membrane pumps 
 
 
 

 
 
 
 
 
 
 

A. Beta-Adrenergic Agonists 
 

1. Mechanism of action 
a) Activation of 

Adenylyl Cyclase, 
causing increased 
production of cAMP. 

b) cAMP activates 
Protein Kinase A 
(PK-A), which 
phosphorylates key 
intracellular 
regulatory proteins. 

c) Phospholamban 
(PLB) - major target for beta 
adrenergic effects in cardiac 
muscle. PLB phosphorylation de-
represses 
inhibition of SERCA2 (SR Ca Pump). 

d) PLB phosphorylation therefore increases SR Ca loading- 
more Ca for EC coupling.  
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PK-A also phosphorylates L-type Ca channels, increasing Ca current - 
more Ca trigger. 

e) PK-A also phosphorylates the RyR receptor, altering its gating 
properties. 

f) PK-A also phosphorylates TnI, reducing myofilament Ca sensitivity. 
 

2. Mechanical effects of beta adrenergic agonists 
a) Increased velocity of fiber shortening and force of contraction 
b) Increased ventricular emptying (Stroke Volume increases) 
c) Decreased end systolic and end-diastolic volume 
d) Increased Heart Rate; AV nodal conduction velocity 
e) Increased Myocardial O2 consumption 

 
3. Systemic effects of beta adrenergic agonists 

a) Increased CARDIAC OUTPUT 
b) Increased renal perfusion 

 
4. Clinical Use of Beta Adrenergic Agonists 

a) Acute Heart Failure following CV surgery 
b) Used in conjunction with arteriolar vasodilators in Acute Mitral 

Regurgitation and other conditions. 
c) Cardiogenic Shock and other forms of Shock 
d) less useful in Acutely Decompensated Chronic CHF because of down- 

regulation of cardiac  receptors and toxicity of chronic beta 
adrenergic stimulation 

 
5. Dopamine 

a) catecholamine-like IV drug with short half-life 
b) Low doses (0.5-5 g/kg/min) of dopamine activate cardiac 1- 

receptors, releases norepinephrine from sympathetic nerve terminals, 
and causes renal vasodilatation 

c) High doses (5-10 g/kg/min) activates 1-adrenergic receptors and 
causes vasoconstriction 

 
6. Dobutamine 

a) Synthetic analog of dopamine; given IV with short half-life 
b) Directly stimulates 1-receptors. Increases contractility more than 

heart rate 

B. Phosphodiesterase Inhibitors (Inamrinone, Milrinone) 
 

1. Mechanism of Action 
a) Inhibit the degradation of cAMP, thereby increasing cAMP levels in 

cardiac muscle. 
b) Vasodilators, perhaps by inhibiting degradation of cGMP 

 

2. Systemic Effects of Phosphodiesterase Inhibitors 
a) Increased C.O. 
b) Reduce pulmonary capillary wedge pressure 
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c) Reduce peripheral vascular resistance (direct) 
d) No change in heart rate, systolic BP. 

 
3. Clinical Use of Phosphodiesterase Inhibitors 

a) Especially useful in patients with acute decompensation of chronic 
CHF (ADHF), as drugs bypass  receptor down-regulation. 

b) Can be used in patients who are receiving -blockers 
c) Oral agent (Milrinone) increased mortality in chronic CHF, probably 

by increasing frequency of arrhythmias. 
 

C. Digitalis Glycosides 
 

1. Mechanism of Action 
a) Partial inhibition of Na/K ATPase (Sarcolemmal Na Pump) 
b) Increased [Na+]i leads to reduced forward-mode Na/Ca exchange, or 

enhanced reverse-mode Na/Ca Exchange, or both, causing 
INCREASED [Ca2+]i 

c) Increased [Ca2+]i is stored in Sarcoplasmic Reticulum 
d) More Ca released from SR stores during each contraction. 

 
2. Mechanical Effects of Digitalis Glycosides on Cardiac Performance 

a) Increased velocity of fiber shortening and force of contraction 
b) Increased ventricular emptying (SV increases) 
c) Decreased end-systolic and end-diastolic volume 

 
3. Systemic Effects of Digitalis Glycosides in CHF 

a) Increased C.O. 
b) Increased renal perfusion 
c) Decreased sympathetic tone (reduced heart rate, vasoconstriction) 

 
4. Parasympathomimetic Effects of Digitalis Glycosides 

a) Sensitizes baroreceptors 
b) Increases central vagal stimulation 
c) Prolongs AV nodal conduction velocity and Effective Refractory 

Period 
 

5. Direct Electrophysiological Effects of Digitalis Glycosides 
a) Increased Ca causes activation of K conductance 
b) Shortening of AP Duration 
c) Membrane depolarization (Na pump inhibition) 
d) Delayed afterdepolarizations (DAD’s) and abnormal automaticity 
e) Digitalis Intoxication - VPBs, V tach, junctional tachycardia, etc. 

 
6. Clinical Use of Digitalis Glycosides 

a) Because of potential for side-effects, digoxin is now primarily used in 
patients with CHF and Atrial Fibrillation with rapid ventricular 
response (slows ventricular rate) 

b) DIGOXIN - know your pharmacokinetics! 
c) Incidence of toxicity reduced by frequent measurement of serum levels 
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(Therapeutic range of Digoxin = 1-2 ng/ml; Toxic range >2.5 ng/ml) 
 

d) Digibind antibodies used to treat digitalis toxicity 
 
VI. NONPHARMACOLOGICAL THERAPY FOR ACUTE CHF 

 
A. PCI/Surgical Therapy 

1. Acute Revascularization 
2. Urgent Valve Repair/Replacement 

B. Ultrafiltration 
C. Intra-aortic balloon pump (IAPB) 
D. Ventricular assist devices (VADs) 

1. Impella Percutaneous LVAD 
2. Heartmate (I and II) 

 
 

 

VII. TREATMENT OBJECTIVES IN CHRONIC CONGESTIVE HEART FAILURE 
 

A. Early recognition of ventricular dysfunction even in the ABSENCE of symptoms 
B. Prevent Ventricular Remodeling 
C. Decrease symptoms once they develop: 

1. Reduce pulmonary congestion 
2. Increase cardiac output 
3. Improve exercise capacity 
4. Increase quality of life 

D. Improve survival 
 
VIII. VENTRICULAR REMODELING 

 
A. Post-MI ventricular remodeling 

Mitchell and Pfeffer: “LV enlargement and 
distortion of regional and global ventricular 
geometry occurring after myocardial infarction.” 
Whittaker and Kloner: “Any architectural or structural 
change that occurs after myocardial infarction in 
either the infarcted or noninfarcted regions of the 
heart.” 
Samarel: Hypertrophy and dilatation of 
noninfarcted segments occurring weeks to years 
after acute MI. 

 
 

B. Early Recognition and Treatment of Ventricular Dysfunction 
1. Structural changes in the ventricular myocardium represent a disease process. 
2. Remodeling often PRECEDES the development of symptoms of 

CHF (dyspnea, PND, edema, etc.) by months to years. 
3. Remodeling is predominantly a growth-mediated response, and results from an 

interplay between mechanical factors, and systemic and locally derived 
neurohormonal factors. 
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4. Efforts directed at preventing or slowing the progression of ventricular 
remodeling will prevent or delay the development of CHF. 

 
C. Drugs That Prevent or Slow the Progression of Ventricular Remodeling and Improve 

Survival (Anti-Remodeling Rx) 
1. ACE inhibitors (captopril, enalopril, lusinopril) 
2. Angiotensin II receptor antagonists (losartan, valsartan, candesartan) 
3. Beta blockers (carvedilol, metoprolol, bisoprolol) 
4. Other vasodilators (hydralazine + isordil) 
5. Aldosterone antagonists (spironolactone, eplerinone) 

 
IX. Angiotensin Converting Enzyme (ACE) Inhibitors (Captopril, Enalapril, Lisinopril) 

A. Mechanism of Action - Block conversion of Ang I to Ang II in lung and other tissues; 
Also prevents degradation of Bradykinin (kininase inhibitor) 
B. Reduce circulating levels of AngII - potent vasoconstrictor 
C. Reduce aldosterone secretion by adrenal gland 
D. Inhibit local ACE in myocardium, kidneys and blood vessels. 
E. Hemodynamic Effects - Decrease Preload + Decrease Afterload 
F. Studies in chronic CHF indicate that early use of ACE inhibitors improve symptoms, 
prevent ventricular remodeling, and prolong LIFE. 
G. Now considered first line drugs in patients with chronic CHF 
H. Side effects are due to bradykinin (cough, angioedema). 
I. Other side effects include hypotension, impaired renal function, and hyperkalemia. 

 
X. ANGIOTENSIN II RECEPTOR ANTAGONISTS (ARBs) (Losartan, Valsartan, 

Candesartan) 
A. Newer agents, selective AT1 receptor blockers 
B. Unlike ACE inhibitors, they do not prevent bradykinin degradation 
C. Used in patients intolerant to ACE inhibitors 

 
XI. LCZ696 – NEWLY APPROVED COMBINATION DRUG FOR CHRONIC CHF 

A. Combination of Valsartan (ARB) and Sacubitril (Neprilysin Inhibitor) 
B. Mechanisms of Action: 

1. Valsartan blocks AT1a receptor on cardiac and vascular smooth muscle. 
2. Sacubitril is converted into a neutral endopeptidase inhibitor. Neutral 
endopeptidases degrade natriuretic peptides, bradykinin, and adrenomedullin. 
Thus, sacubitril increases the levels of these peptides, causing vasodilation 
and reduction of ECF volume via sodium excretion.  

C. Superior to Enalapril alone in the Paradigm-HF Trial. 
 

XII. BETA BLOCKERS in CHRONIC CHF 
A. Recent clinical trials have shown that beta blockers (given in addition to digoxin, 

diuretics and ACE inhibitors) increase survival and prevent deterioration of LV 
performance over time in patients with mild-moderate chronic CHF. 

B. Mechanism of Action - Thought to involve reduction in heart rate and prevention of 
deleterious effects of chronic sympathetic stimulation 

1. Prevents activation of the “fetal gene program” (ie., prevents downregulation 
of αMHC, SERCA2a) 

2. Prevents SR Ca Leak 
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3. Prevents beta receptor down-regulation 
4. Prevents myocardial apoptosis 
5. Decreases structural LV remodeling 

 
C. Must be used with caution – Beta blockers can precipitate worsening of CHF 

symptoms 
 

D. Specific Agents 
1. Carvedilol (combined 1  and nonselective beta blocker) 
2. Metoprolol (selective 1 receptor antagonist) 
3. Bisoprolol (more selective β1 receptor antagonist) 

 
XIII. ALDOSTERONE ANTAGONISTS in CHRONIC CHF (spironolactone, eplerinone) 

A. Aldosterone antagonists are Diuretics – inhibit aldosterone effects on distal tubule 
(prevent Na+ and H2O reabsorption). 

B. Aldosterone has other important roles in the pathophysiology of heart failure. 
1. Promotes sympathetic activation 
2. Promotes parasympathetic inhibition 
3. Stimulates myocardial and vascular fibrosis 
4. Causes baroreceptor dysfunction 
5. Impairs arterial compliance 

C. RALES Trial – tested effect of adding spironolactone to ACE inhibitor, loop diuretic, 
and digoxin on long-term outcome in patients with chronic CHF. 

 
 

XIV. RATIONALE FOR DRUG THERAPY IN SYMPTOMATIC, CHRONIC CHF 
A. Similar to Acute CHF, but limited to oral agents 
B. Reduce pulmonary congestion and edema formation 

1. Loop Diuretics 
2. Thiazides 
3. Aldosterone antagonists 
4. Venodilators (ACE inhibitors, ARBs, nitrates) 

C. Increase Cardiac Output 
1. Increase Contractility - (Digoxin) 
2. Reduce Afterload (ACE inhibitors, ARBs, hydralazine) 
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XV. INOTROPIC AGENTS IN CHRONIC CONGESTIVE HEART FAILURE 
A. Currently limited to oral Digoxin (partial Na+K+ ATPase inhibitor) 

1. Digoxin has no effect on survival in patients with chronic CHF 
2. Very narrow therapeutic window 

B. Other inotropic agents not currently approved by FDA: 
1. Ca2+ sensitizers: levosimendan 
2. Myosin activators 
3. Oral phosphodiesterase inhibitors: milrinone–increased mortality in Phase III 

 
XVI. OTHER ORAL VASODILATORS 

A. Selective Arteriolar Vasodilators (e.g., Hydralazine) 
1. Reduced systemic vascular resistance 
2. Increase forward C.O. (reduced afterload) 
3. The magnitude of reduction in vascular resistance is GREATER than the 

decrease in mean arterial blood pressure - increased output maintains the 
arterial pressure. 

4. Particularly useful in patients with hypertension and CHF. 
5. Used in combination with organic nitrates 
6. Ca Channel blockers - although they are potent arteriolar vasodilators, they 

are CONTRAINDICATED IN CHRONIC CHF BECAUSE OF NEGATIVE 
INOTROPIC EFFECTS 

B. Venodilators 
5. Aim of therapy is to increase venous capacitance and reduce venous filling 

pressure (DECREASE PRELOAD). This will reduce capillary hydrostatic 
pressure and filtration of fluid across capillary membrane, thus reducing 
interstitial edema formation - (Backward Failure) 

6. Isosorbide dinitrate (oral) 
7. Nitroglycerin (patch, topical ointment) 

 
XVII. NONPHARMACOLOGICAL THERAPY FOR CHF 

 
A. Revascularization for Chronic Ischemic Heart Disease 
B. Valve Repair/Replacement for Chronic Valvular Heart Disease 
C. Aneurysmectomy 
D. Left ventricular assist devices (LVADs) 

1. Bridge to Transplant 
2. “Destination Therapy” 

E. Biventricular pacing (“Cardiac Resynchronization Therapy” or “CRT”) and 
implantable cardioverter defibrillators (ICDs) 

F. Cardiac Transplantation 
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XVIII. EVIEW QUESTIONS 
 
1. What is the rationale for using arteriolar vasodilators to treat acute CHF? 

 
2. How does intravenous nitroglycerin decrease pulmonary edema in acute CHF? 

 
3. What is the goal of diuretic therapy in acute CHF? 

 
4. Why do inotropic drugs like dobutamine cause an increase in urine output in acute CHF? 

 
5. What are the hemodynamic effects of dopamine and how do they differ from the effects of 

dobutamine? 
 
6. How is niseritide beneficial in acute decompensation of chronic congestive heart failure? 

 
7. Why is inamrinone given to patients who are refractory to dobutamine? 

 
8. What is the mechanism by which digoxin increases cardiac contractility? 

 
9. What are the beneficial effects of digoxin on the autonomic nervous system in CHF? 

 
10. What is the rationale for using arteriolar vasodilators to treat chronic CHF? 

 
11. How does captopril decrease pulmonary edema formation in chronic CHF? 

 
12. What agents have been proven to improve survival in chronic CHF? 

 
13. How would nitroglycerin be beneficial in chronic CHF? 

 
14. Why are beta-blockers given to patients with chronic CHF? 

 
15. What is meant by the term “Destination Therapy”? 
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SUMMARY – Drugs to treat Acute CHF and ADHF 
 

Drug Class Indications Mechanism of 
Action 

Clinical 
Effect 

Adverse Effects Contraindications 

DIURETICS 
 

Furosemide 

Reduce intravascular 
volume thereby 
reducing filling 
pressures; reduce 
extracellular fluid 
thereby reducing 
pulmonary and 
peripheral edema 
formation 

Inhibits Na reabsorption 
by the Na/K/Cl 
transporter in the Loop of 
Henle 

Diuresis Overdiuresis; 
Hypomagnesemia; 
Hypokalemia, 
Hyperuricemia; 
Ototoxicity; 
Allergy 
Diuretic resistance 

Electrolyte 
imbalances, volume 
depletion 

NITRATES 
 

Nitroglycerin 
Nitroprusside 

Reduce preload by 
causing vasodilation of 
venous capacitance 
vessels; 
Reduce afterload 

Reacts with cysteinyl 
residues in vessel wall to 
increase the 
concentration of Nitric 
Oxide in vascular smooth 
muscle cells, causing 
vasodilation 

Decrease 
filling 
pressures, 
decrease 
arterial blood 
pressure 

Hypotension; 
Reflex tachycardia; 
Methemoglobinemia; 
Nitrate tolerance 

Systemic hypotension 

NISERITIDE Acutely 
decompensated 
chronic congestive 
heart failure in 
hospitalized patients 

Activates vascular 
smooth muscle and renal 
BNP receptors; raising 
cGMP levels in VSMC 
and renal epithelial cells 

vasodilatation 
(especially of 
the 
glomerular 
afferent 
arteriole) to 
increase 
GFR; 
Induces 
vasodilatation 
and 
natriuresis 

Hypotension, 
ventricular 
arrhythmias 

Reduced LV filling 
pressures; systemic 
hypotension 

BETA 
ADRENERGIC 
AGENTS 

 
Dopamine 
Dobutamine 
Norepinephrine 

Low cardiac output 
due to acute CHF; 
cardiogenic shock 

Stimulates cardiac beta 
adrenergic receptors to 
increase myocardial 
cAMP 

Increased 
heart rate, 
increased 
contractility, 
increased 
cardiac output 

Arrhythmias; 
increased myocardial 
O2 consumption, 
angina, 
vasoconstriction 
(norepinephrine) 

Ventricular 
arrhythmias; severe 
peripheral vascular 
disease 

DIGOXIN Acute CHF; Atrial 
fibrillation with rapid 
ventricular response 

Partially inhibits NaK 
ATPase, thereby 
increasing reverse-mode 
NaCa exchange and 
increasing SR Ca stores 

Increased 
contractility; 
decreased AV 
node 
conduction 
velocity

Arrhythmias; heart 
block; anorexia; 
nausea, vomiting 

Hx of VT/VF, 
hypokalemia 

PHOSPHO- 
DIESTERASE 
INHIBITORS 

 
Inamrinone 
Milrinone 

Acutely 
decompensated 
chronic congestive 
heart failure in 
hospitalized patients, 
esp. those on beta 
blockers 

Inhibit the degradation of 
cAMP in cardiomyocytes, 
thereby increasing cAMP 
levels in cardiac muscle; 
Inhibit the degradation of 
cGMP in vascular 
smooth muscle, thereby 
inducing vasodilation 

Increased 
contractility; 
vasodilation; 
increased 
cardiac output 

Arrhthmias; 
hypotension 
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SUMMARY – Drugs to Treat Chronic CHF 
 
 

Drug Class Indications Mechanism of Action Clinical Effect Adverse Effects Contraindications 
DIGOXIN chronic CHF; Atrial 

fibrillation with rapid 
ventricular 
response 

Partially inhibits NaK 
ATPase, thereby 
increasing reverse-mode 
NaCa exchange and 
increasing SR Ca stores 

Increased 
contractility; 
decreased AV node 
conduction velocity 

Arrhythmias; heart 
block; anorexia; 
nausea, vomiting 

Hx of VT/VF, 
hypokalemia 

DIURETICS 
 

Furosemide 
Thiazides 
Spironolactone 
Eplerinone 

Chronic CHF Furosemide: Inhibits Na 
reabsorption by the 
Na/K/Cl transporter in the 
Loop of Henle 
Thiazides: Inhibit Na 
reabsorption in distal 
tubule 
Spironolactone/ 
Eplerinone: Antagonizes 
effects of aldosterone in 
distal collecting duct 

Diuresis; Reduce 
intravascular 
volume thereby 
reducing filling 
pressures; reduce 
extracellular fluid 
thereby reducing 
pulmonary and 
peripheral edema 
formation; 
Prevent LV 
remodeling and 
fibrosis 
(spironolactone, 
eplerinone) 

Furosemide: 
Overdiuresis; 
Hypomagnesemia; 
Hypokalemia, 
Hyperuricemia; 
Ototoxicity; 
Allergy 
Diuretic resistance 
Thiazides: 
Hyperuricemia, 
hypercalcemia; 
Allergy 
Spironolactone: 
Hyperkalemia; 
gynocomastia 

Electrolyte 
imbalances, volume 
depletion 

ACE INHIBITORS 
 

Captopril 
Enalopril 
Lisinopril 

Chronic CHF Blocks conversion of 
Angiotensin I to 
angiotensin II in lungs and 
other tissues 

Reduces preload 
by causing 
vasodilation of 
venous 
capacitance 
vessels; 
Reduces afterload; 
prevents LV 
remodeling

Hypotension 
Cough 

Systemic hypotension 

ANGIOTENSIN II 
RECEPTOR 
BLOCKERS 

 
Losartan 
Valsartan 
Irbesartan 
CandesartaN 
LCZ696 

Chronic CHF, 
especially in 
patients intolerant 
to ACE inhibitors 

Blocks AT1a receptors in 
vascular smooth muscle 
and cardiac myocytes 

Reduces preload 
by causing 
vasodilation of 
venous 
capacitance 
vessels; 
Reduces afterload; 
Prevents LV 
remodeling

Hypotension Systemic hypotension 

BETA 
ADRENERGIC 
BLOCKING 
AGENTS 

 
Carvedilol 
Metoprolol 
Bucindolol 

Chronic CHF Blocks beta adrenergic 
receptors on cardiac 
myocytes 

Decreased heart 
rate, Decreased 
myocardial damage 
due to chronic 
sympathetic 
stimulation; 
prevents LV 
remodeling 

Worsening CHF; 
Bradycardia; Heart 
block; Depression; 
bronchospasm; 
peripheral 
vasospasm 

Acute exacerbation of 
chronic CHF, asthma, 
COPD, insulin- 
dependent diabetes 
mellitus 

 


