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CRT"in"Atrial"Fibrilla/on"Pa/ents:"
What"Evidence"Exists?"
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“Since"auricular"fibrilla/on"so"oAen"complicates"
very"serious"heart"disease,"its"occurrence"may"
precipitate"heart"failure"or"even"death,"unless"

successful"therapy"is"quickly"ins/tuted.”"
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Paul"Dudley"White,"1937"
"



Prevalence"of"AF"in"Heart"Failure"

From Maisel and Stevenson, AJC 2003

Annual"Incidence"~"5%



Prognosis"is"Nega/vely"Influenced"
by"Presence"of"AF"

Dries"et"al,"JACC"1998"
Dries"et"al/SOLVD;"JACC"1998"



The"Challenge"of"AF""
in"the"CRT"Pa/ent"With"Heart"Failure"

•  CRT"depends"upon"synchronizing"ventricular"
ac/va/on"via"biventricular"pacing"with"atrial"
ac/vity"(ie"AV"synchrony)"

•  In"the"absence"of"organized"atrial"ac/vity"(eg"AF),"
there"can"be"no"coordinated"AV"synchrony"and"
conducted"atrial"impulses"inevitably"compete"
with"pacing"impulses"to"capture"the"ventricles."To"
overcome"this,"one"must:"
–  Restore"sinus"rhythm,"or"
–  Sufficiently"control"conducted"ventricular"rate"
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Atrial"Fibrilla/on"in"CRTdD"Recipients"
•  New"CRT"device"volume"

in"US"approximated"
100,000"in"2011"

•  Annual"costs"of"$1.8"
billion"

•  2012"NCDR"ICD"US"
Registry"data:"31%"of"
326,000"pa/ents"had"AF2""

•  2011"NCDR"ICD"US"
Registry"data:"36%"of"
87,692"CRTdD"pa/ents"
had"AF2"

Rhythm'in'CRT''
Pa8ents'at'Implant'1'

Sinus"

AF"

1Auricchio"et"al,"AJC"2007;"Dickstein"et"al,"Eur"Heart"J"2009;"Medtronic,"Inc."(internal"data)"
2NCDR"ICD"Registry"2011d2"Data" 7"



Official"Guideline"Recommenda/ons"
ESC'2012'

IIA'Recommenda8on'Y'AHA/ACC/HRS'Updated'2012'

McMurray"et"al,"Eur"Heart"J"2012;"Tracey"et"al,"Circula/on"2012"
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Chronic"Absence"of"RCT"Data"Limits"Formal"
Recommenda/ons"and"Clinical"Prac/ce""

•  All"seminal"RCTs"of"CRT"excluded"pa/ents"with"
AF"(except"very"small"nonsignificant"MUSTICd
AF"substudy)"

•  Published"data"largely"limited"to"observa/onal"
studies"

•  Recent"subset"of"RAFT"study"in"less"advanced"
HF"allowed"inclusion"of"“permanent"AF”"
pa/ents"
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MetadAnalysis"of"Nonrandomized""
Cohorts:"CRT"in"AF"vs."SR"

Upadhyay"et"al,"JACC"2008"
NYHA'Func8onal'Class'

Change'in'LVEF'
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RAFT"Findings"in"AF"Substudy"
(≤60"bpm"at"rest,"≤90"bpm"during"6MHW"test)"

CRT-D (n =114)  
 
ICD (n =115)  

Healey"et"al,"Circula/on"HF"2012"
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“Pa/ents"with"permanent"AF"who"are"otherwise"CRT"candidates"appear""
to"gain"minimal"benefit"from"CRTdICD"compared"to"standard"ICD.”"



RAFT"Findings"in"AF"Substudy"
(≤60"bpm"at"rest,"≤90"bpm"during"6MHW"test)"

Healey"et"al,"Circula/on"HF"2012"
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The"Challenge"of"AF""
in"the"CRT"Pa/ent"With"Heart"Failure"

•  CRT"depends"upon"synchronizing"ventricular"
ac/va/on"via"biventricular"pacing"with"atrial"
ac/vity"(ie"AV"synchrony)"

•  In"the"absence"of"organized"atrial"ac/vity"(eg"AF),"
there"can"be"no"coordinated"AV"synchrony"and"
conducted"atrial"impulses"inevitably"compete"
with"pacing"impulses"to"capture"the"ventricles."To"
overcome"this,"one"must:"
–  Restore"sinus"rhythm,"or"
–  Sufficiently"control"conducted"ventricular"rate"
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Sugges/on"That"AVJ"Abla/on""
Is"the"Cri/cal"Ingredient"
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Current"Published"Studies"of"AVJ""
or"No"AVJ"in"AF"Pa/ents"for"CRT"
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MetadAnalyses"of"AVJ"Abla/on"
in"AF"Pa/ents"for"CRT"

Wilton"et"al,"Heart"Rhythm"2011;"Ganesan"et"al;"JACC"2012"
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The"Need"for"Prevalent"Pacing"

!  Pa/ents"with"a"history"of"atrial"
arrhythmia"were"more"likely"to"be"paced"
<"92%"(p"<"0.001)."

"

Kaplan"et"al,"JACC"2009;"Hayes"et"al,"Heart"Rhythm"2011""

100% BIV 

<92% BIV 

36,000 pts; 2yrs f/u 

1812 pts; 1yr f/u 
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The"Benefits"of"Prevalent"Pacing"in"AF"

18"Ousdigian"et"al,"Circ"AE"2014"



Large"Percentage"of"Real"World"Pa/ents"With"
AF"Who"Receive"CRT"Have"Poor"Rate"Control"

19"Ousdigian"et"al,"Circ"AE"2014"



Prevalent"Pacing"Helps"But"Is"It"Enough"
in"Sepng"of"AF"and"CRT?"

93.8

60.1 16.4 23.5

0% 20% 40% 60% 80% 100%

Effective paced
group (n=8)

Non-effective
paced group

(n=10)

Fully paced beats (%/24hrs) Fusion beats (%/24hrs)

Pseudo-fusion beats  (%/24hrs)

Kamath,"Steinberg,"et"al;"JACC"2008"

“The"ability"to"quan/fy"effec/ve"BIVP"capture"
(ie,"the"quality"of"CRT)"in"addi/on"to"the"BIVP%"(ie,"the"
quan/ty"of"CRT)"remains"an"unmet"need.”""

" " " " "Ousdigian"et"al,"Circ"AE"2014"



Is"AF"Indica/on"Threatened?"
"Is"Data"Excessively"Ambiguous?"

JACC"2006"

Ra/onale:"
"  The"absence"of"strong"data"and/or"RCT"is"not"the"same"as"a""
""""nega/ve"trial."
"  The"RAFT"study"was"not"designed"for"AF"pa/ents."
"  There"has"been"a"consistent"lack"of"opportunity"to"conduct""
""""the"proper"trial." 21"



Randomized"Clinical"Trial"of"Junc/onal"AV"
Abla/on"for"Permanent"Atrial"Fibrilla/on"in"

Pa/ents"Undergoing"Cardiac"Resynchroniza/on"
Therapy"(JAVAdCRT):"Study"Hypothesis"

•  AVJ"abla/on"in"pa/ents"with"permanent"AF"
who"undergo"CRT"results"in"improved"
outcome""
– Greater"reduc/on"in"LVESV"over"/me"(pilot"phase)"
– Reduced"risk"of"heart"failure"event"or"death"
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Study"Design"

Randomiza8on'
N=1,200*'(80'in'pilot)'

AVJ''
Abla8on'
N=600''

'
'
'
CRTYD'Recipients:'
•  NYHA'IIYIV'(ambulatory)'
•  LVEF'<'0.35;''
•  QRS'>120'msec'with'LBBB'or'

>150'msec'with'NonYLBBB''
•  AF'>'6'months'
'

No'AVJ'
Abla8on'
N=600''



Interna/onal"Trials"

•  CAANdAF"(Australia)"
•  APAFdCRT"(Italy)"
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What"is"Threshold"for"AVJ"Abla/on?"
•  Is"fear"of"PM"dependency"unfounded?"

–  Redundancy"of"pacing"leads"(RV"and"LV)"
–  Bipolar"or"quadripolar"leads"
–  Intense"remote"surveillance"now"rou/ne"

25"CERTIFY"Study;"JACC"HF"2013"



Suggested"AF"Management"in"Pa/ents"
With"AF,"Heart"Failure"and"CRT"
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CRT"candidate"with"AF"

Paroxysmal"AF" Persistent"AF"

Cri/cal"Goal:"High"prevalence"effec/ve"BV"capture*"

Consider"AAD"rx:"
Dofe/lide"vs"Amiodarone"
Factors:"age,"renal"
func/on,"QT"

Consider"PVI" Consider"AVJ"abla/on"

*"100%"BVP;"op/mize"BB,"digoxin"

Whenever"BVP"<98%"
or"inadequate"CRT"response"

At"implant"or"at""
any/me"in"f/u"



Thank"you!"
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