
1



2



3



4



5



6



7



8



9



10



11



12



• Current ACC/AHA chronic HF guidelines emphasize that each stage of HF is 
associated with unique options for treatment.1,2

• Stage A: Treatment should include risk-factor reduction and patient and family 
education. Hypertension, dyslipidemia, and diabetes should be targeted, and ACE 
inhibitors or ARBs are also recommended in 
appropriate patients.appropriate patients.

• Stage B: ACE inhibitors or ARBs are recommended in all patients; 
β-blockers are recommended in appropriate patients.

• Stage C: All patients should receive ACE inhibitors and β-blockers. Other 
treatments may include dietary sodium restriction, diuretics, and digoxin.

– Additional options in appropriate patients include cardiac 
resynchronization (if bundle-branch block is present), 
revascularization and mitral-valve surgery, and aldosterone
antagonists and nesiritide.

– A multidisciplinary team approach may be useful.
• Stage D: Refractory symptoms require special interventions, which may include 

inotropes, ventricular assist device (VAD), heart transplantation, 
and hospice care.

1. Hunt SA, Baker DW, Chin MH, Cinquegrani MP, Feldman AM, Francis 
GS, et al. ACC/AHA guidelines for the evaluation and management of 
chronic heart failure in the adult: Executive summary: A  report of the 
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American College of Cardiology/American Heart Association Task Force 
on Practice Guidelines (Committee to Revise the 1995 Guidelines for the 
Evaluation and Management of Heart Failure). J Am Coll Cardiol.
2001;38:2101-2113.
2. Jessup M, Brozena S. Heart failure. N Engl J Med. 2003;348:2007-
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I think that it is worth pointing out during the talk that the difference p g g
between groups widens after 6 months of pacing because the RV group 
worsens while the BV group maintains the improvement (rather than 
because the BV group improves more while the RV group stays the 
same).  This is consistent with the observations from DAVID.
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After careful and formal analyses of the Holter using the previously described 
template matching algorithm, the results indicate that only 8 pts, or 44%,  
showed evidence of effective pacing. The remaining 10 pts, representing 56% 
of pts, had ineffective pacing. Please keep in mind that BiV pacing counters 
always demonstrated more than 90% capture and this finding indicates that 
many patients had substantial numbers of beats that had incomplete capture.

30



On this slide, we have detailed the Holter analyses in each group. The 
effective paced group had 93.8% fully paced beats with complete capture. In 
the ineffective paced group, only 60% of the beats had complete capture. 
Nearly 40% of the pacing was ineffective from a combination of fusion and 
pseudofusion beats
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Over the 12 months of follow-up, not all patients demonstrated a clinical 
response. Comparison of the effective and non-effective paced groups showed 
that only the effective paced group had significant improvement in the NYHA 
Class.Similarly, only the effective paced group exhibited a decrease in the end-
systolic diameter and the end-diastolic diameter, and a marked improvement in 
the ejection fraction. 
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In the DAVID Trial, VVI (Ventricular backup pacing mode) produced less 
than 3% ventricular pacing and no atrial pacing; while dual chamber 
pacing produced around 60% of atrial and ventricular paced beats.  The 
p-value of 0.03 is adjusted for sequential monitoring.

Wilkoff B, et. al. Cardiac Electrophysiology Review 2003;7:468–472

38



This is a graphic representation of the effect of cumulative percent 
ventricular paced in the DDDR mode on subsequent incidence of heart 
failure hospitalization.  Analysis showed that cumulative percent 
ventricular paced at 30 days correlated well with cumulative percent 
ventricular paced over all of follow-up.  This plot shows time to heart 
failure hospitalization after 30 days, by cumulative percent ventricular 
paced groups using the binary cutoffs applied to the 30 day value for 

ti t ith l QRS d tipatients with normal QRS duration.  

The plot shows an early, sustained and increasing incidence of heart 
failure hospitalization amongst DDDR patients with cumulative percent 
ventricular paced >40% compared to <40%. 
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The next serious of slides will be Kaplan-Meier survival plots comparing 
the outcome of the top quartile of patients who were always paced, 
shown as a dotted line, with the other 3 quartiles combined, shown as a 
solid black line. We found that these 3 lower quartiles had similar 
outcomes.

Shown here is the outcome of new or worsened heart failure; the 4thShown here is the outcome of new or worsened heart failure; the 4th 
quartile had significantly worse outcome and a greater likelihood of 
presenting with heart failure throughout follow-up. The unadjusted p 
value was 0.031.
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