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The questions

Is it better to be in AF with a regular ventricular rate and
synchronous ventricular activation?

Is it better to be in sinus rhythm?
Can CRT and AVJ ablation guarantee the former?

Can AF ablation guarantee the latter?
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Prevalence of AF in Heart Failure Trials

CONSENSUS (IV)
GESICA (lI-1V)
DIAMOND-CHF (II-111)

ATLAS (1) 18

CHF-STAT (ll-111) 15.3

V-HeFT (II-11) | 13.4

SOLVD (lI-11) h 9.6
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Ehrlich et al 2002 JCE;13:399-405



Prognostic significance of AF in CHF

Mean Follow-Up Mortality

Year NYHA No. of Pts. Pts. in AF {months) Overall AT P Value
%1991

1993

AF: 2x risk of death compared with matched controls

AF & HF: 4 to 8-fold increased mortality compared with age-matched population

Ehrlich et al 2002 JCE;13:399-405



Atrial Fibrillation and Congestive Heart Failure:
Specific Considerations at the Intersection of Two Common

and Important Cardiac Disease Sets

Mechanisms of AF in CHF

CHF
l
Converting
Ienzyme inhibitors
¢ v ¢ ¢
Vlea VYl Ve ANCX 7?Connexin Interstitial
changes fibrosis
| 1 ¢ | Il \ l
APD- (1) ? Triggered Local
'; activity conduction
\ abnormalities
ERP- (1)
i ? Initiator  Tissue
v of AF  stretch &
Wavelength— (1) s
| «— Dilation,
N stretch

Substrate for AF

Experimental CHF

lonic remodeling

Interstitial fibrosis

No shortening of ARP
MNCX, DADs

AF-promoting AT
remodeling

— Ul &I, by ~65%
— JAPD, L ARP

— Promotes intra-atrial reentry

Ehrlich et al 2002 JCE;13:399-405



Mechanisms of AF-induced heart failure

Systolic heart failure  Diastolic heart failure

Tachycard' a Resolution of tachycardia

/-



Mechanisms of heart failure-induced AF




Ventricular Proarrhythmic Effects of Atrial Fibrillation

are Modulated by Depolarization and Repolarization

Anomalies in Patients with Left Ventricular Dysfunction

w—— N0 history of atrial fibrillation

History of atrial fibnllation

Freedom from appropriate 1CD shocks (%)

1 2 3

-

Time from ICD implantation (years)

s |m Imlmlzvolm

™

215 patients

Primary prevention ICD indication,
LVEF<35%

— 60 (28%) AF
— 155 (72%) no AF

10.2% overall appropriate shock during
f/u1.3+1.1y

AF 21.7% vs no AF 3.9% appropriate shock

Annual rate of ICD shock
— 12.9% vs 3.5%
— AF&QRS>130ms: HR 5.4
— AF&QTc>440ms: HR 12.7

Pathophysiological link unclear but
multiple candidate mechanisms

Lemola et al. PACE 2009;32:99-105



Rhythm Control versus Rate Control

for Atrial Fibrillation and Heart Failure

Rate control
\é/\

Rhythm control

Survival Rate (%)

24 36

Months of Follow-up

* Higher hospitalisation (64v59%)
* Higher AF hospitalisation (14v9%)
* Higher brady hospitalisation (6v3%)

1376 patients enrolled, 37m f/u
— 31% in NYHA llII/IV
— Mean LVEF 27+6%
— Persistent AF in >2/3

Death from cardiovascular causes
— 27%: rhythm control
— 25%: rate control

36 months

— 73% of rhythm control on
amiodarone

— 21% (142) crossover to rate
control (unable to maintain SR)

— 10% (66) crossover to rhythm
control (worsening HF)

Roy et al. NEJM 2008;358:2667-77



Rhythm Control in Atrial Fibrillation —
One Setback after Another

Michael E. Cain, M.D., and Anne B. Curtis, M.D.

Nature has equipped the human heart with a
complex electrical system tor the purpose of co-
ordinated propulsion of blood under a variety of
physiologic conditions. Considerable eftort is ex-
pended by the heart to maintain sinus rhythm.
Cardiac electrophysiologists view atrial tibrillation
as a system failure. They are likewise frustrated by
the conundrum that atrial tibrillation 1s associ-
ated with increased morbidity and mortality, yet
attempts to prove that a strategy to maintamn na-
ture’s rhythm has a tavorable effect on patients
have been met with one setback atter another.?#

NEJM 2008;358:2725-7
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FRUSTRATION REDUCTION KIT

Bang
Head

Here

Directions:

I. Place kit on FIRM surface.

2. Follow directions in circle of kit.

3. Repeat step 2 as necessary, or until unconscious.
4, If unconscious, cease stress reduction activity.




Pulm(:)1'1211‘}--r Vein Isolation for the
Treatment of Atrial Fibrillation in

Patients With Impaired Systolic Function

EF<40% in 94/377 patients
undergoing PVI

Class 1l 30%; 11l 68%

PAF 43%;PsAF13%; Perm
43%
Endpoints

— AF recurrence

36=7%

Ejection fraction (%)

— Changein EF Pre-PVI Post-PVI

— Changein QoL

60% of the study group showed

o o an increase in LVEF after PVI and
Freedom from AF 73% (87% in these patients, the mean increase

in normal EF) in LVEF was 7%.

Chen et al JACC 2004;43:1004-9



Pulmonary Vein Vestibule Ablation for the Control

of Atrial Fibrillation in Patients with Impaired Left
Ventricular Function

Dilated cardiomyopathy

NYHA

Previous electrical cardioversion
Amiodarone therapy

Number of AAD tried before ablation
Duration of AF (years)

Mean EF (%)

LV fractional shortening (%)

LA size (mm)

LV end-diastolic dimension (mm)
LV end-systolic dimension (mm)

3 %)
40 (100%)
3+1
3+1
3342

17+ 4
48 + 4
644+ 6
46 = 7

1.4+ 03

<0,001
<0.001
=0.01
<0.01
NS
NS
<0.001
<=0.001
NS
<0.001
<0.001

EF < 40% e EAM-guided
Patients with Patients with
CHF (n = 40) no CHF (n = 65) P-Value
Age 57 + 10 56 4 8 NS ° PVl M | | I | |
Males gender, no. (%) 28 (707 jjn 58 (89%) NS + I n ea r es I O n
Type of AF
Paroxysmal 10 (25%) NS
Persistent NS
Valvular disease NS
Hypertrophic cardiomyopathy <0.05 . .
Ischemic, hypertensive 9 (29%) NS [ ] CTI I bl
S Inear ablation

* Follow-up 14+2 months

Tondo et al. PACE 2006:29:962-970



Pulmonary Vein Vestibule Ablation for the Control

of Atrial Fibrillation in Patients with Impaired Left
Ventricular Function

* EAM-guided
Patients with Patients without
CHF (n = 40) CHF (n = 65) P-Value
All PVs isolated (%) ( ( NS H H
Left isthmus line completed 34 ( NS ® PVI + M I | I n ea r |es I O n
Right isthmus line completed 39 (98%) ( o) NS
Total duration of ablation (minute) 7 NS
Total fluoroscopy time (minute) NS
Total duration of procedure (minute) 22 NS
Repeated procedure (%) : NS
Complications (%) =0.01 : .
Tamponade NS * CTI Ilnear ablatlon
AV fistula : =0.01
Stroke
Acute follow-up
AF/Atypical atrial flutter 81202 NS
Reablation for AFL | NS
Reablation for AF (11%)
Outcoms * Follow-up 14%+2 months

Follow-up (month} NS
Failure-permanent AF (%) (13%) (11%) NS
Successful on AAD =0.05
Total successiul 35 ( ] /o) NS
Anticoagulation [TO0%) (23%) =0.001

Tondo et al. PACE 2006:29:962-970



Pulmonary Vein Vestibule Ablation for the Control

of Atrial Fibrillation in Patients with Impaired Left
Ventricular Function

- 9 40
< 50 - e 35 -
-§ 45 .:.-_‘ 30 -
- =
2 35 E
S 2 20 -
= 30 1 o
- =
% 25 - e 15
s -
20 = 10 T
Pre-abl Post-abl Pre-abl Post-abl
Plus — improved QoL

Improved exercise capacity

Tondo et al. PACE 2006:29:962-970



Reversal of Left Ventricular Dysfunction Following Ablation

of Atrial Fibrillation

Patients With Patients With ° 1 1 1
Satlents il | RaeIEOh Graded isoproterenol infusion

(n = 67) ksl ° Isolation of arrhythmogenic PVs

Women (%)

Age (years)

Left atrial size (cm)

Mean LVEF (%)

AF duration (years)

Paroxysmal AF (%)

Persistent AF (%)

Hypertension (%)

Sleep apnea (%)

Coronary artery disease (%)

Valvular artery disease (%)

Mean number of veins isolated

Mean number of PV
isolation procedures

5(7)
544+9
44+ 0.7

*42+9
56+49

*47 (70)
20 (30)
21 (31)

1(2)
12 (18)

6(9)
34+09
1.6 +0.8

71 (23)
54 + 11
44406
61 6
59+5.7
246 (82)

53 (18)
133 (44)

32(11)

26 (9)

15 (5)
33+1.0
1.34+0.5

AF control achieved in 87% of patients
No AADs in 57% of patients

AF control similar in both groups (86% v 87%)

Bidirectional block
Non-PV triggers targeted
Redo PVI for recurrences

Mean follow up 209 months

Gentlesk et al. JCE 2007:18:9-14



Reversal of Left Ventricular Dysfunction Following Ablation

of Atrial Fibrillation

16 -

14%
14 -

58/67
12 4

10 -

6 %

9/67

Percent Increase in LVEF
(e o]

AF Control Post Procedure AF Post Procedure

Gentlesk et al. JCE 2007:18:9-14



Reversal of Left Ventricular Dysfunction Following Ablation

of Atrial Fibrillation

B Baseline

Follow up

LA LVED LVES

Gentlesk et al. JCE 2007:18:9-14



Reversal of Left Ventricular Dysfunction Following Ablation

of Atrial Fibrillation
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IHD & VHD excluded
“idiopathic” CM ie 50/67 Gentlesk et al. JCE 2007;18:9-14



Catheter Ablation for Atrial Fibrillation in Congestive Heart Failure

* 58 consecutive patients with AF and CHF (EF<45%;
persistent/permanent AF 91%)

e 58 controls matched for age, sex and AF

e Evaluated for LV function & dimensions, symptom
score, exercise capacity, QoL at 1,3,6 and 12 months

e At 12+7m, sinus rhythm:
— 78% of CHF (69% without drugs)
— 84% of controls (71% without drugs)

Hsu et al. NEJM 2004:;351:2373-83



Catheter Ablation for Atrial Fibrillation in Congestive Heart Failure

All pulmonary veins isolated — no. (%) 58 (100)

Additional left atrial linear ablation — no. (%) 53 (91)

Total duration of radiofrequency ablation — min
Total duration of fluoroscopy — min
Total duration of procedure — min
Serious complications — no. (%)
Tamponade
Stroke
Repeated ablation — no. (%)

Overall success — no. (%)
Without drugs
With drugs

Length of follow-up since last procedure — mo

Permanent
Persistent

Paroxysmal

Hsu et al. NEJM 2004:;351:2373-83
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Concurrent heart disease & rate control

A B
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To summarise

Study Change (95% Cl)  Weight (%)
Chen (2004) 0.046 (0.032,0.060) 13.3
Hsu (2004) 0.210 (0.177,0.244) 121
Tondo (2006) 0.140 (0.134,0.148) 135
Gentlesk (2007) 0.140 (0.118,0.162) 13.0
Khan (2008) 0.080 (0.055,0.105) 12.8
Lutomsky (2008) 0.100 (0.045,0.155) 10.2
Nademanee (2008) 0.079 (0.062,0.096) 13.2
De Potter (2010) 0.079 (0.043,0.115) 119

Overall (= 96.7%, p < 0.001) 0.109 (0.073, 0.145) 100.0

Weights are from random effects analysis

0 .05 .10 .15 20 25
Absolute change in LVEF

Wilton et al. Am J Cardiol 2010;106:1284-91



Meta-Analysis of the Effectiveness and Safety of Catheter Ablation
of Atrial Fibrillation in Patients With Versus Without Left

Ventricular Systolic Dysfunction

* Follow up 6-27 months
* AF/AT free after 1 procedure — 28-55%

* AF/AT free after 1.4 procedures — 64-96%

* Complication rate 3.5% in those with versus 2.5% in
those without heart failure

* Repeat procedures required more often in LVSD
patients

Wilton et al. Am J Cardiol 2010;106:1284-91
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Comparative effects of permanent biventricular and

right-univentricular pacing in heart failure patients
with chronic atrial fibrillation

Study Design Results
* 59 NYHA Ill patients * Very high drop out (42%)
— LV systolic dysfunction « 37 patients in the “efficacy
— Chronic AF analysis set”
— Slow V rate requiring PPM * % BiV pacing 97-100%
— Wide QRS (paced>200ms) * Inthose with effective therapy:
* Single blind, randomized, — 9.3% increase in mean walk
controlled, cross-over distance with BiV
* Two 3 month treatment periods — 13% increase in VO2max
of conventional v BiV pacing — 70% decrease in hospitalisations
* Primary end point — 6 min walk — 85% of patients preferred to be
e Secondary: peak VO2, QoL BiV paced
,hospitalisation, patient’s * NOTE: AVN ablation only
preferred mode, mortality performed “when required”

Leclercq et al. EHJ 2002,23:1780-1787



Four-Year Efficacy of Cardiac Resynchronization
Therapy on Exercise Tolerance and Disease Progression

The Importance of Performing Atrioventricular
Junction Ablation in Patients With Atrial Fibrillation

Table 1. Baseline Characteristics of SR and AF Patients

673 consecutive HF patients SR AF

(n = 511) (n = 162) p Value

treated with CRT Follow-up (months)* 261(124-422)  246(127-422) 0562
Age (s}t 63.4 (10.0) 66.0 (8.3) 0.002
. . Male gender (%) 395 (77.3) 139 (85.8) 0.019
1 6 21 n p ermanent A F, 5 11 N S R Functional NYHA functional class TI-IV (%)% 452 (89.7) 154 (96.9) 0.003

QRS duration (ms)f 165.3 (29.5) 165.0 (35.5) 0.915
Coronary artery disease (%)} 241 (47.2) 60 (37.1) 0.029
LVEF (%)} 26.0 (7.0) 263 (6.7) 0.647
LVEDD (mm)t 67.0 (9.0) 66.0 (8.8) 0.259
. . . LVESV (mi)} 196 (53) 186 (45) 0.062
At 2 mont h S, If % B IV pa cin g < 8 5 %, Peak oxygen consumption (ml/min/kg)t 13.1(28) 121 (22) 0.005

6-min walking distance (m)} 332(117) 311 (107) 0.122
1 Functional capacity scorct 33.4(7.3) 29.6 (6.5) 0.014

AVJ a b | at I O n Wa S p e rfo r m e d CRT with a defibrillator (%)§ 299 (58.5) 79 (48.8) 0.036
Beta-blockers (%) 424 (83.1) 135 (83.3) 1.000
. ACE inhibitors (%)% 460 (90.4) 152 (93.8) 0.204

M e a S u res . Antialdosteronic agents (%) 267 (52.5) 85 (52.5) 1.000
Diuretics (%)+ 449 (88.2) 148 (91.4) 0.314

— NYHA Class Negative chronotropic drugs (%) 435 (85.1) 160 (98.7) <0.0001
Lead position: lateral or posterolateral region (%) 454 (89) 142 (88) 0.885

Rate slowing medication in all AF

6 min walk

Table 3. Baseline Characteristics of AF Patients With and Without AV] Ablation

VO2max AF No AV] Ablation  AF + AVJ Ablation

(n = 48) (n = 114) p Value

- EChO Age (yrs)* 64.1 (6.3) 66.8 (9.0) 0.054

Male gender (%)1 40 (83.3) 09 (86.8) 0.624

—_ H 1 NYHA functional class [TI-1V (%)f 48 (100) 106 (95.5) 0323

Res po n Se - red u Ctlo n I n QRS duration (ms)* 172.1 (32.0) 162.0 (36.5) 0.105

. . Coronary artery discase (%) 19 (39.6) 41 (36.0) 0.723

LVESV>10% relative to baseline LVEF (%)° 2516.7) 2.8 (7.1) 0133

LVEDD (mm)* 67.9 (8.4) 65.3 (8.9) 0.084

LVESV (ml)* 196 (50) 182 (49) 0.101

Follow up at 6, 12 and every 12 Pesk oxygen consumption (mU/min/kg) 12102 12121

6-min walking distance (m)* 313 (72) 311 (68) 0.973

m O nt h S Functional capacity scorcd 246 (6.9) 31.7(7.1) 0.932
Negative chronotropic drags (%) 48 (100) 112 (98) 10

Gasparini et al. JACC 2006,48:734-43



Four-Year Efficacy of Cardiac Resynchronization
JI '.I L ] L
Themp}f on Exercise 1 olerance and Disease Progressmn

The Importance of Performing Atrioventricular
Junction Ablation in Patients With Atrial Fibrillation
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Four-Year Efficacy of Cardiac Resynchronization
Therapy on Exercise Tolerance and Disease Progression

The Impgrt ance of Performing Atrioventricular
Junction Ablation in Patients 1ﬁrlth Atrial Fibrillation

The effect of BiV pacing, even
when >85% of pacing time, is not
as effective as 100% BiV pacing

100 -

time, achievable only by AV] .
ablation o
-~

Only 29% of AF patients could
achieve >85% BiV pacing with
drugs along to limit V rate

20 -

Proportion of patients responding to CRT
(%)

6 12 24 36
1 Months after implantati
3X the number of “responders” in onths after Implantation

the AVJ-ablated group

Gasparini et al. JACC 2006,48:734-43



Long-term survival in patients undergoing cardiac
resynchronization therapy: the importance of

performing atrio-ventricular junction ablation in
patients with permanent atrial fibrillation

1285 CRT-implanted patients
— 1042 SR; 243 AF

Rate control achieved with AVJ RF

Table I Baseline characteristics of global permanent atrial fibrillation patient
population compared with sinus rhythm patients

SR (n = 1042) AF (n = 243) P-value

in 118 and drugs in 125
Median follow up 34 months
Mortality similar in both groups

AF patients
— 11/118 AVJ RF patients died
— 28/125 AF drugs patients died

Conclusion: in AF, AVJ ablation in
addition to CRT significantly
improves overall survival
compared with CRT alone,
primarily by reducing HF death

Age (years)
Female
Aetiology
Non-ischaemic
Ischaemic
NYHA
I
n
v
QRS (ms)
Left ventricular EF (%)
Mitral regurgitation (grade 3—4)
Left atrial diameter (mm)
CRT-D
ACE-inhibitors/ARBs
Beta-blockers
Aldosterone antagonists
Diuretics
Digitalis
Amiodarone
Negative chronotropic drugs

Intravenous inotropic drugs

634 (9.5)
262 (25.1%)

545 (52.3%)
497 (47.7%)

60 (58%)
826 (79.3%)
146 (14.9%)
170 (28)
244 (73)
594 (57%)

51 (7)
604 (57.8%)
948 (90.9%)
833 (79.9%)
548 (526%)
938 (90.0%)
550 (52.9%)
259 (24.9%)
907 (87.0%)

12 (12%)

66.2 (89) <0001
44 (18.1%) 0020

146 (60.0%) 0.032
97 (40.0%)

10 (4.1%)
193 (79.4%)

40 (165%)
161 (32)
26.0 (8.0)
185 (76%)

56 (6)

117 (48.2%)
228 (937%
194 (79.7%)
140 (57.6%
24 (922%
171 (703%)
108 (44.4%)
236 (57.1%

5 (2.0%)

Gasparini et al. EHJ 2008;29:1644-1652



(A) Total Population: Overall Survival (B) Total Population: Cardiac Survival (C) Total Population: HF Survival
1.00 4 1.00 -

P= 0564

000 "—7——y T 0.00 —T T .0 ——
0 12 24 36 48 60 72 0 12 24 36 48 60 72 12 24 36 48 60 72

Meonths Months Months

(A) AF Patients: Overall Survival (B) AF Patients: Cardiac Survival (C) AF Patients: HF Survival

1.00- 1.00 T 1.00 A

0.76 4

AF-Drugs — — — AF-Drugs = = =

P=0.010 P=0.048

i T 1 T T ! T T T T T
12 24 36 48 60 72 12 24 36 48 60 72
Months Months

Gasparini et al. EHJ 2008;29:1644-1652



Comparison of Benefits and Mortality in Cardiac
Resynchronization Therapy in Patients With Atrial Fibrillation

Versus Patients in Sinus Rhythm (Results of the Spanish Atrial

Fibrillation and Resynchronization [SPARE] Study)

* 470 consecutive CRT patients
e 126 with permanent AF
* Baseline and 12 months

Despite the beneficial effects of CRT,
death from refractory heart
failure at 12 months was higher in
patients with AF (17/126, 13.5%)
than those in SR (14/344, 4.1%)

AF is an independent risk factor for
mortality from heart failure after
CRT implantation

Table 2
Improvement at 12 months observed in survivors with atrial fibrillation

(AF) and sinus rhythm (SR)

AF SR

A Minnesota Quality of Life Test (points) —14 = 30 —18 = 2

A 6 Minute walking distance (m) +79 £ 165 492+ 134

A Left ventricular end-diastolic -2* 10 -3+7
diameter (mm)

A Left ventricular end-systolic . o -5+ 10
diameter (mm)

A Left ventricular ejection fraction (%) +6 = C +7+ 10

Table 4
Improvement at 12 months in survivors with atrial fibrillation with and
without atrioventricular junction ablation

A Minnesota Quality of Life Test {points)

A 6 Minute walking distance test (m)

A Left ventricular end-diastolic diameter (mm)})
A Left ventricular end-systolic diameter (mm)
A Left ventricular ejection fraction (%)

Tolosana et al. Am J Cardiol 2008;102:444-449
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Pulmonary-Vein Isolation for Atrial

Fibrillation in Patients with Heart Failure

177 Patients were assessed

Inclusion criteria for eligibilty
Sym ptomatic AF 96 Were excluded
= 4 Did not meet criteria
92 Declined to participate
NYHA I or Il i lined to particip
EF<40% v
On BBB/ACE 81 Underwent randomization
Spiro for NYHA I
[ * = -~ + 1
PAF 49% 41 Were assigned to undergo 40 Were assigned to undergo PAF 54%
PSAF 51% pulmonary-vein isolation AV-node ablation with PSAF 46%
| biventricular pacing |
None were lost to follow-up |=— —| None were lost to follow-up
Y Y
41 Were included in the 40 Were included in the
primary analysis primary analysis

Khan et al. NEJM 2008:359:1778-85



Pulmonary-Vein Isolation for Atrial

Fibrillation in Patients with Heart Failure

PV antral isolation
* Linear and egm-guided

ablation according to centre [
(15) E
* Secondary end point g
<
— Freedom from AF E
— LA size at 6 months $
* Prlmary end pOInt 0 3 Months 6 Months 6 Months with
_ EF No AAD
— 6 min walk distance Figure 2. Freedom from Atrial Fibrillation in Patients
Undergoing Pulmonary-Vein Isolation with or without
— MLWHF score Antiarrhythmic Drugs (AAD).

Khan et al. NEJM 2008:359:1778-85



Ejection Fraction (%)

Pulmonary-Vein Isolation for Atrial

Fibrillation in Patients with Heart Failure

PVI

P<0.001]

AV-node ablation+BiV

37 = 360=-
35— 340
33 o
g 3204
31 . @
_ P<0.001 8 o0
29+ 8
® 7]
97 O 2804
Y AV-node ablation+BiV
25+ 2604
Y Vi
O/( T T T 0(
0 3 6

Months

I

3 6

—

Months

Khan et al. NEJM 2008:359:1778-85



Type of AF & Progression

Progression in none of the PVI group but in 30% of the AVN
ablation & CRT group

Regression from nonparoxysmal to paroxysmal or SR in 100%
of PVI group vs 5% of the AVN ablation & CRT group

Decreased AAD burden in PVI group (10 patients vs 15
patients)

In non-paroxysmal group, greater increases in EF (12+10%), 6
min walk and MLWHF score than in the paroxysmal group (EF
31+3%)

Khan et al. NEJM 2008:359:1778-85



Effects of circumferential or segmental pulmonary vein ablation

for paroxysmal atrial fibrillation on cardiac autonomic function
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Short-Term Heart Rate Variability Strongly Predicts

Sudden Cardiac Death in Chronic Heart Failure Patients

TABLE 5. Multivariate Prognostic Model for Sudden Death in
the Validation Sample

o .
242 pat 1€ nts Variables (Cutoff Value) X P RR (95% Cl)
° Mod—seve re CH F VPCs/h (=83) 79 0.005 3.7 (1.5-9.0)

Controlled-breathing LF power (=11 ms?) 57 0.017 3.0 (1.2-7.6)
e EF27%x11%
e Peak VOZ :ZZ _\-‘_‘_‘—l LFP >13 ms’ (n=137)
15+6ml/kg/min , ZZ:
 NYHA /Il = 88%

LFP< 13 ms® (n=65)
0.80

e

0.75

Propaortion surviving
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0.65 | Log Rank=29.36
p=0.002
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La Rovere et al. Circ. 2003;107:565-70



Cardiac Re syn chronization Therap}f Improves
Heart Rate Profile and Heart Rate Variability

of Patients With Moderate to Severe Heart Failure

113 HF patients
NYHA IlI/IV 106/7
EF 21+6%

Peak VO2 14.3+3.5
Beta blockers 96%
CRT-D 82%

Lack of HRV improvement
at 4 weeks identified
patients at higher risk for
major cardiovascular events

Cumulative Event Free Survival Rate (%)
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Fantoni et al. JACC 2005:46:1875-82



1.

Do you choose the treatment with

The greatest chance of benefit
The most sustained effect

The lowest complication rate
The lowest cost

The widest availability



Conclusions

e Catheter ablation for AF in CHF improves
— Symptoms
— Exercise capacity
— LV ejection fraction

e (Catheter ablation is superior to AV node ablation and
biventricular pacing in systolic heart failure one study at 6
months with no mortality benefit demonstrated

* Biventricular pacing plus (or even without) AVIJ ablation has a
sustained effect out to 4 years, with a demonstrated mortality
benefit in patients with AF



Conclusions

* Autonomic modification may have unpredictable and
potentially deleterious effects on ventricular
electrophysiology

* Conversely, earlier intervention for AF in CHF may retard CHF-
induced atrial fibrosis and thereby retard or ultimately
prevent substrate development

 BUT (and it’s a big but):



DATA DEMONSTRATING A SURVIVAL BENEFIT OF
THE CLINICAL STRATEGY OF RHYTHM
CONTROL TO MAINTAIN SINUS RHYTHM OVER
A RATE CONTROL STRATEGY ARE STILL
LACKING!




| have yet to see any problem,
however complicated, which,

when you looked at it in the right way,
did not become still more complicated.

Poul Anderson (1926-2001)
American science fiction writer



