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Effect of Drugs on Left Ventricular 
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Effect of Impedance Reduction
on Left Ventricular Performance 
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Role of Ventricular Compliance in CHF 
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Left Ventricular Remodeling 
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Rossi et al. Circulation. 1998;97:934-9.



LV Dysfunction

Function Structure

­­­­ Impedance LV Remodeling
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Hormonal Interaction on Function and 
Structure in Heart Failure

Hemodynamic Stimulus

Na Retention Renin- Sympathetic Inotropism
(decompensation) Angiotensin Nervous (compensation)

System System

¯̄̄̄ LV Function LV Structural Remodeling

Decompensation Progression

Hospitalization Death

� Aldosterone � Vasopressin

� Endothelin � Oxidative Stress
� Cytokines � Inflammation



All-Cause Mortality 
Sub-groups with Baseline BNP and NE in 

Quartiles
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Relative Mortality Risk
>median vs<median

Simple regression analysis
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Relationship between 2-year morbidity-
mortality and 4-month changes in BNP

Val-HeFT



Relationship between 2-year morbidity-
mortality and 12-month changes in BNP

Val-HeFT



Relationship between 2-year morbidity-
mortality and 4-month changes in NT-proBNP

Val-HeFT



Categorical changes (percent)
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0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4

Hazard ratioHazard ratio

No. Patients No. Patients 

MORTALITY MORTALITY 

Decrease  < Decrease  < -- 0.200.20 11341134

Change    Change    -- 0.038  to + 0.0940.038  to + 0.094 11341134

Decrease  Decrease  -- 0.20 to 0.20 to --0.0380.038 11341134

Increase    Increase    >> + 0.094 + 0.094 11351135

FIRST MORBID FIRST MORBID 
EVENTEVENT

Decrease  < Decrease  < -- 0.20 0.20 10941094

Change    Change    -- 0.038  to + 0.0940.038  to + 0.094 10941094

Decrease  Decrease  -- 0.20 to 0.20 to --0.0380.038 10941094

Increase   Increase   >> + 0.094 + 0.094 10951095

Change in LVIDd/BSA from BL to 4 m & RR for 
Mortality & First Subsequent Morbid Event



0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4

Hazard ratioHazard ratio

No. Patients No. Patients 

Increase    Increase    >> + 6.0 %+ 6.0 % 11851185

Change   Change   -- 2.0% to + 2.0%2.0% to + 2.0% 13071307

Increase + 2.0% to + 6.0%Increase + 2.0% to + 6.0% 11271127

Decrease  < Decrease  < -- 2.0 %2.0 % 937937

Increase    Increase    >> + 6.0 % + 6.0 % 11531153

Change   Change   -- 2.0% to + 2.0% 2.0% to + 2.0% 12581258

Increase + 2.0% to + 6.0% Increase + 2.0% to + 6.0% 10951095

Decrease  < Decrease  < -- 2.0 % 2.0 % 887887

MORTALITY MORTALITY 

FIRST MORBID EVENTFIRST MORBID EVENT

Change in LVEF from BL to 4 m & RR for 
Mortality & First Subsequent Morbid Event
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Cox proportional hazard model for
all-cause mortality and morbidity

…after hsTnT…
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Neurohormonal Activation in Heart 
Failure

• SNS
– � plasma norepinephrine
– Predictor of poor outcome
– Benefit of ß-blockers
– Failure of � -blockers, central inhibition

• RAAS
– � PRA, Angiotensin II
– Modest predictor of poor outcome 
– Benefit of ACE  I, ARB, AA

• Endothelin
– � ET1, � big ET
– Modest predictor of poor outcome
– No apparent benefit of inhibition



Markers for Myocardial Failure / Injury

• BNP
– Predictive of outcome
– Responsive to hemodynamic effects
– Responsive to structural effects

• NT - Pro BNP
– Similar to BNP

• Troponin - T
– Predictive of outcome
– Response to therapy not studied



Pharmacologic Inhibition
of Left Ventricular Remodeling

ACEi
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Nitric-Oxide-Enhancing Therapy

• Actions: Vasodilation

Inhibits LV remodeling
Improves diastolic LV compliance
? Inhibits vascular remodeling

• Sodium nitroprusside
• ISDN and hydralazine (BiDil)

• Nesiritide
• Hypothetical:  Nebivolol, statins, antioxidants



Monitoring Tools

• Neurohormones
– PNE
– PRA
– ET

• Biomarkers
– BNP
– NT - Pro BNP
– Troponin - T

• Structure
– Echo
– MRI



Conclusions

• LV function determines symptoms of heart 
failure; LV structure determines outcome.

• Hormonal and biomarker levels appear to be 
sensitive to both.

• Changes in blood levels correlate with prognosis 
and could be useful in individualizing therapy.

• Structural changes, especially cellular and 
molecular measurements, hold the greatest 
potential for improving the precision of 
individualized therapy, 


