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DİSCLOSURES

None .



✓ICD improves survival for most patients with life-
threatening ventricular arrhythmias. Two points are 
important. 

✓The effectiveness of ICD therapy was established using single-
chambered ICDs 
✓In AVID Trial the need for bradycardia pacing was overtly 
required in only 4% of the patients. 

✓Despite a paucity of evidence for need or benefit, most 
implanted ICDs were dual-chamber devices until 2002 
(DAVID trial). 

BACKGROUND



Dual Chamber and VVI Implantable Defibrillator 
(DAVID) Trial

• 506 patients with indications for ICD therapy  
• All patients had LVEF ≤ 40%, no indication for 

antibradycardia pacing and no persistent atrial 
arrhythmias 

• All patients prescribed medical Rx for LV dysfunction, incl 
ACE inhibitors and β-blockers 

• Randomized to ICD with ventricular backup pacing @ 40/
min (VVI-40; n=256) or dual-chamber rate-responsive 
pacing @ 70/min (DDDR-70; n=250)

Wilkoff BL et al. JAMA 2002;288:3115-23.



Death or First Hospitalization for New or Worsened CHF

DAVID – Results

Wilkoff BL. JAMA 288: 3115–3123, 2002

HR= 1.61, 95% CI 1.06 to 2.4; p ≤ 0.03



“However, considering the large magnitude of the 
deleterious effects associated with dual chamber 
pacing in the DAVID trial future studies should 
explore the possibility that left ventricular 
stimulation may be the only pacing mode capable 
of preventing bradycardia without increasing 
death and congestive heart failure”

Card Electrophysiol Rev. 2003 Dec;7(4):468-72



Heart Rhythm. 2005 Aug;2(8):835-6

“DAVID has not yet slain the Goliath of right 
ventricular pacing, but he is wounded.  Further 
research efforts are needed to determine the 
outcome.” 



✓Increased atrial fibrillation12 

✓Increased heart failure worsening/hospitalization26 

✓Increased ventricular arrhythmias6 

✓Increased mortality56 

•1 Nielsen J Am Coll Cardiol 2000;6:14531461 
•2 Sweeney Circulation 2003;23:29322937 
•3 Shukla Heart Rhythm 2005;2:245251 
•4 Sweeney Circulation 2006; 113(17):2082-8 
•5 DAVID Trial Investigators JAMA 2002;288(24):31153123 
•6 Steinberg J Cardiovasc Electrophysiol 2005;16(4):359365.

CLİNİCAL CONSEQUENCES OF CARDİAC 
REMODELİNG 

DUE TO VENTRİCULAR DESYNCHRONİZATİON



✓AAI(R) 
✓DDD(R) with long AV delay or Search Hysteresis 
✓DDI(R) 
✓AAIR<->DDDR  (MVP/AAI safe R) 

ALTERNATİVE PACİNG MODES



Olshansky B, et al. Circulation 2007;115:9-16

INTRINSIC RV Trial

VVI 40 ICD vs. DDDR w/ AV Search Hysteresis 



STUDY DESIGN  
INTRINSIC RV STUDY

RV pacing > 20%,  
not randomized

3-, 6-, 12-month  
follow-up visits

3-, 6-, 12-month  
follow-up visits

DDDR AVSH 60 – 130 VVI-40

Randomization

1-week visit

Olshansky, B, et al. PACE 2005:28, 63.

VITALITY® AVT ICD Implant DDDR AVSH 60 – 130



Primary End-Points

Death and Heart Failure Hospitalization
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p<0.001, noninferiority

Olshansky B, et al. Circulation 2007;115:9-16

p=0.07n=1,530



DATAS TRIAL 
 

Dual vs. Single vs. Single simulated

CSAE: clinically significant adverse events.

Almendral et al., Europace (2008) 10, 528–535

     Dual  Single  Sing-sim       Dual  Single Sing-sim     Dual  SingleSing-sim 



DATAS TRIAL
Odds ratio for 
each individual 
clinically 
significant 
adverse event.
(CSAE) 

Almendral et al., Europace (2008) 10, 528–535

Dual Single





DAVID II TRİAL 
 PRİMARY ENDPOİNTS

(AAI-70 [green lines])  
(VVI-40 [blue lines]). 

Wilkoff BL. Et al., J. Am. Coll. Cardiol. 2009;53;872-880

F/U: 2.7 years; n=600



J Am Coll Cardiol  53,2009: 881–3

“Whereas the DAVID trial cast the first stone against dual chamber ICD 
programming, its brother, the DAVID II trial, appears to have missed the 
shot at conquering the substantial challenges, the proverbial Goliath”

✓Non rate responsive AAI 
pacing (no V pace) 
✓Average HR slightly higher in 
AAI arm 
✓The purpose of atrial pacing 
uncertain 
✓AAI programming not likely to 
be considered as a routine 
programming modality 



ALTITUDE 
%RV Pacing Survival
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• Less than 5% 
RV pacing 
improved survival 
43% 
• Remote 
monitoring 
provides 
continuous 
assessment of RV 
pacing to guide 
therapy

Hayes DL, et al. Heart Rhythm 2009 Abstract

n= 34,514



✓ALTITUDE analysis validates previous clinical trial results in 
the largest cohort of patients reported to date thereby 
providing a more precise estimate of risk  
✓Less than 5% ventricular pacing was associated with 43% 
survival improvement 
✓Remote monitoring provides continuous assessment of RV 
pacing percentage and should be used to guide clinical 
adjustments as necessary 
✓Clinicians should take advantage of the various 
programmable parameters available to reduce unnecessary RV 
pacing



MVP TRİAL 
 

 PRİMARY ENDPOİNT: DEATH, HEART FAİLURE 
 

Sweeney MO et al., HRS 2009 Presentation



MVP TRİAL 
ALL CAUSE MORTALİTY  

Sweeney MO et al., HRS 2009 Presentation



-MVP TRİAL-  
PRİMARY ENDPOİNT SUBANALYSES 

BY BASELİNE CLİNİCAL CHARACTERİSTİCS

Sweeney MO et al., HRS 2009 Presentation



-MVP TRİAL-  
PRİMARY ENDPOİNT BY PR INTERVAL >230 MS 

Sweeney MO et al., HRS 2009 Presentation

HFUC: Heart failure related urgent care: Requiring intravenous heart failure therapy (diuretics, vasodilators, 
inotropic agents)



Lessons from DAVID I/II, Intrinsic 
RV, Altitude and MVP

• Atrial pacing in ICD patients is safe (no 
improved survival with atrial pacing) 

• Dual chamber ICDs are safe provided RV 
pacing is avoided 

• Lingering questions:  
– Where is cutt-off point of percentage for RV pacing  

(How much RV pacing is safe) 
– Is there a limit as to how far we can extend the AV 

delay in heart failure patients to avoid RV pacing…



HOW MUCH RV PACİNG İS SAFE?

1- Sweeney MO, et al. Circulation. 2003;107:2932-2937 
2- Olshansky B. Heart Rhythm 2007;4:886–891 
3- Hayes DL, et al. Heart Rhythm 2009 Abstract



HOW FAR WE CAN EXTEND  
THE AV DELAY?

“No definitive conclusion can be drawn 
regarding the best option for a patient with 
sinus bradycardia, a long PR, a narrow QRS 
and LV dysfunction” 
“It would be reasonable to perform a study to 
evaluate the best approach for these patients” 

Brian Olshansky; LV Dysfunction,  Bradycardia and 
Marked 1st Degree AV Block: ICD with AV Delay of 
350-400 msec or CRTD? HRS 2009



COST



COST

Decision tree. The costs listed are the non-cumulative costs associated with that 
particular point in the decision analytic model. AV-ICD  atrioventricular ICD; EP  
electrophysiologic. Red numbers are approximate costs in Turkey.

~ $ 10,000

~ $ 14,000

~ $ 400

~ $ 14,000

~ $ 10,000

~ $ 10,000?

~ $ 10,000?



DETECT SVT STUDY



Rate of inappropriate detection of SVT for 
subjects with single- or dual-chamber ICD

“Other” arrhythmias include atrial tachycardia, junctional tachycardia, AVNRT, and 
AVRT.

Detect SVT; Friedman et al, Circulation 2006;113:2871-2879.) 
,



Atrial Extra Leads Complications

✓DATAS –Atrial lead dislodgement 4/223 
(1.8%) 
✓INTRINSIC RV –atrial lead issues 26/1530 
(1.6%) 
✓CMS database 1.3% lead dislodgement 
✓Pacemaker leads similar (experienced 
implanters)



Heart Rhythm,2009;(6),1397-1401 

NATIONAL ICD REGISTRY ANNUAL REPORT 2008  



✓No evidence that atrial pacing improves outcomes in ICD patients 
✓A Class I indication for bradycardia pacing emerged in 5.5% of 
patients 

– Dual chamber mode required in 8.8% of VVI40 
– Rate response required in 4.1% of MVP 

✓Despite 4 RCTs enrolling 3,125 patients, the optimal a priori strategy 
for bradycardia pacing support that is required or desired in typical 
ICD patients is still unknown. 
✓SVT detection is better in dual chamber pacing in comparison with 
single chamber.  
✓Cost should be calculated for every country for its own conditions. 
✓Extra lead adds a small percentage of complication rate. 

CONCLUSİON



MY OPİNİON İS:  

DECİSİON MUST BE MADE 
FOR EVERY İNDİVİDUAL 
PATİENT



                          THANK YOU…


