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Hunt SA et al. J Am Coll Cardiol.2001;38:2101–2113.
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Myocardial Injury Fall in LV Performance

Activation of RAAS, SNS, ET,
and Others

Myocardial Toxicity
Peripheral Vasoconstriction
Hemodynamic Alterations

Remodeling and
Progressive

Worsening of
LV Function Heart Failure SymptomsMorbidity and Mortality

ANP
BNP

Shah M et al. Rev Cardiovasc Med. 2001;2(suppl 2):S2–S6.
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Adapted from Packer M. Prog Cardiovasc Dis. 1998;39(suppl I):39–52.

­ CNS sympathetic outflow

b1-
receptors

­ Cardiac sympathetic activity

b2-
receptors

a1-
receptors Activation

of RAS

Vasoconstriction
Sodium retention

Myocyte hypertrophy, dilation,
ischemia, arrhythmias, death

Disease progression

C�C�� ��"������;��������� �	��
���&��������!����� ��
� ����

­ Sympathetic activity to
kidneys + blood vessels

�����
���� ���������C�����

Sympathoinhibitory

ANP
BNP Antifibrotic

Lusitropic

BNPBNP
ANP

BNP

Aldosterone
inhibition

Natriuresis 
Renin inhibition

Antiproliferation effect

ET inhibition
Vasodilation

ANP
BNP

CNP ANP
BNP

ANPANP

Burnett JC Jr. J Hypertens. 1999;17(suppl 1):S37–S43.
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Renin-Angiotensin-Aldosterone
Endothelin

Catecholamines

Natriuretic 
Peptides

Vasoconstriction
Sodium/Fluid Retention

Chronic Cardiac Stress ® Tissue Remodeling/Fibrosis

Vasodilation
Natriuresis/Diuresis

¯ Cardiac Stress
¯ Remodeling
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Burnett JC Jr. J Hypertens. 1999;17(suppl 1):S37–S43.
Shah M, Ali V, Lamba S, Abraham WT. Pathophysiology and clinical spectrum of 

acute congestive heart failure. Rev Cardiovasc Med. 2001;2(suppl 2):S2–S6.
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Cardiac adrenergic 
RAAS signaling

Myocyte dysfunction 
Structural alteration

Improved function
Reverse remodeling

ACE Inhibitors and � -blocker 
therapy (ANP/BNP?)2

Relatively normal 
chamber size and 

geometry1

Remodeled Ventricle11. Cohn JN et al. J Am Coll Cardiol. 2000;35:569–582.
2. Burnett JC Jr. J Hypertens. 1999;17(suppl 1):S37–S43.
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Cohn JN. N Engl J Med. 1996;335:490–498.
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Patient with dyspnea or 
other CHF signs/symptoms

History/physical
exam/ECG/chest x-ray 

Diagnostic for CHF

Acute/chronic
CHF 

management
(echocardiography, if 
not done previously)

Nondiagnostic

PositiveBNP blood test

Negative

Evaluate for non-CHF etiologies

Adapted from Maisel A. Rev Cardiovasc Med. 2002;3(suppl 4):S10–S17.
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