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1998

Initiation of AF from Pulmonary Vein Focus

Haissaguerre et al, NEJM 1998; 339:659-666






What Do We Know About AF Ablation?

 How to perform it.

* How to avoid PV stenosis and phrenic nerve injury.
 How to avoid esophageal injury.

* Results in elimination of symptomatic AF in most patients.
* Improves quality of life.

* More effective than antiarrhythmic drug therapy.

* Associated with a moderate risk of complications.



Worldwide Survey on the Methods, Efficacy, and Safety of
Catheter Ablation for Human Atrial Fibrillation

Riccardo Cappato, Hugh Calkins, Shih-Ann Chen, Wyn Davies,
Yoshito lesaka, Jonathan Kalman, You-Ho Kim, George Klein,
Douglas Packer, Allan Skanes Circulation 2005

* 100 centers with AF ablation programs
» 8745 patients, 27% > 1 procedure

* 100 centers with AF ablation programs
« 52% asx off AA drugs

* 24% asx with AA drug

* 6% major complication rate
* 4 deaths (0.05)
* 107 tamponade (1.22)
« 20 strokes (.28)
* 47 TIA (0.66)
* 94 PV stenosis (1.3)



Complications of Catheter Ablation for Atrial Fibrillation:
Incidence and Predictors

DAVID D. SPRAGG, M.D.," DARSHAN DALAL, M.D., M.P.H.,” AAMIR CHEEMA, M.D.,*
DANIEL SCHERR, M.D.,*,1 KARUNA CHILUKURI, M.D.,” ALAN CHENG, M.D.,*
CHARLES A. HENRIKSON, M.D.,” JOSEPH E. MARINE, M.D.,

RONALD D. BERGER, M.D., Pu.D.,* JUN DONG, M.D,, PH.D..*
and HUGH CALKINS, M.D.*

J Cardiovasc Electrophys 2008

« 517 patients, 641 procedures

» 32 major complications (5%)

« 7 CVA (1.1%)

» 8 cardiac tamponade (1.2%)

* 1 PV occlusion (.15%)

* 11 vascular injury (1.7%)

* No deaths

* no esophageal injury

« complication rate 9% 1st 100 patients, then 4%

e predictors of complications: female gender, age > 70 yrs



Treatment of Atrial Fibrillation With Antiarrhythmic Drugs
or Radiofrequency Ablation

Two Systematic Literature Reviews and Meta-Analyses

Hugh Calkins, MD; Matthew R. Reynolds, MD, MSc; Peter Spector, MD; Manu Sondhi, MD, MBA:
Yingxin Xu, PhD; Amber Martin, BS; Catherine J. Williams, MPH; Isabella Sledge, MD, MPH

Circ Arrhythmia Electrophysiol 2009; 2: 349-371

» Two systematic meta- analyses
 Of the 63 eligible studies in the ablation data set in 6936 patients:
- 9 were randomized controlled trials
- 18 were prospective comparative studies
- 31 were prospective single arm trials
- 12 were retrospective studies
 Of the 34 eligible AAD studies in 6589 patients, 24 were randomized

controlled trials



Baseline Patient Characteristics

Catheter Ablation
N Mean (Range)l

Baseline

Antiarrhythmic Drug Therapy
N Mean (Range)

Total Patients

[ Mean Age (years)

l
6,936 55.5 (41-67) !

6,589

61.6 (38-70)

Mean Number Drugs Refractory

5,206 2.6(1-5) |

Mean Duration of Arrhythmia (years) 6,096 6.0 (1-9) I

Mean LA Size (mm)

Mean LV Ejection Fraction (%)

Gender

5,899 41.6 (35-50) |
4,655 57.7 (49-71) |
n/N %

535
1,891
3,423
3,510

n/N

1.7 (0-3)
3.1(0-11)
43.7 (33-49)
49.0 (25-67)
%

| Male

4,553/6,321 72.0%

3,58/5,602

Female
[vpe of Atrial Fibrillation

1,768/6,321 28.0%

2,004/5,662

Paroxysmal

5,189/7,437 69.8%

2,529/4,481

Persistent

Permanent (long-standing)
Comorbid Conditions

Previous Ablation

Ischemic Heart Disease

Non-ischemic Heart Disease

Valvular Heart Disease

Structural Heart Disease

Cardiomyopathy

Dilated Cardiomyopathy

ARVC/D

CHF

Congenital Heart Disease

Hypertrophic Cardiomyopathy

ICD

Prior Cardiac Surgery (PCI/CABG)

Stroke

Diabetes

Hypertension
Medication History

Anti-arrhythmics

Anti-coagulants

970/6,494 14.9%
843/6,085 13.9%

120/2,888 4.2%
326/3,247 10.0%
12/272 4.4%
130/2,327 5.6%
1,341/4,381 30.6%
39/254 15.4%
218/1,576 13.8%
18/323 5.6%
34/216 15.7%
6/198 3.0%
52/1,419 3.7%

0/767 0.0%
24/725 3.3%
60/1,253 4.8%
937/3,094 30.3%

3,406/3,585 95.0%
45/45 100.0%

1,572/4,475
376/5,011

846/4,660
0/200
485/3,022
522/1,055
88/2,361
96/1,607

207/843
0/127
22/665
72/173
214/1,772
1,888/4,912

321/884
806/806

18.2%
0.0%
16.0%

49.5%
3.7%
6.0%

24.6%
0.0%
3.3%

41.6%
12.1%

38.4%

36.3%
100.0%




Efficacy of Anti-arrhythmic Drugs and Catheter
Ablation in Patients with Atrial Fibrillation

Antiarrhythmic Drug Catheter Ablation
Therapy
90 71 0 72‘70 770//0
_ N 81/9 52 (4 760 42 (3,562)

57 %

31 (2,800)

70 4

! 46%

40 (1,813) 18 (800)
50 -

N
o
1

26%

50 (4,768)
30

Meta-analyzed proportion of patients (%)

20 H

10 ~

Treatment success Recurrent AF Single Procedure
Success

Off AAD

Multiple Procedure
Success
Off AAD

Single Procedure
Success on AAD
or Uncertain

Multiple Procedure
Success on AAD
or Uncertain

Patients Requiring
Repeat Ablation

AAD Catheter Ablation



Catheter Ablation of Atrial Fibrillation
Meta-Analysis of Four Randomized Clinical Trials

Risk Ratio
Source (95% CI) % Weight

Pappone et al,'® 2006 - 3.86 (2.65-5.63) 37.5

Stabile et al,'> 2006 6.43 (2.91-14.21) 18.1

Wazni et al,' 2005 - 4.22 (2.14-8.32) 22.0

Krittayaphong et al,'3 2003 - 2.00 (1.02-3.91) 22.4

Overall (95% Cl) E<ito- 3.73 (2.47-5.63)

0.04 0.20 1.00 5.00 25.00
ADT More Effective CPVA More Effective

Risk Ratio

Noheria, A. et al. Arch Intern Med 2008;168:581-586. ARCHIVES OF
Copyright restrictions may apply. IN TERNAL MEDIC INE
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Long-Term Clinical Efficacy and Risk of Catheter Ablation
for Atrial Fibrillation in the Elderly

ERICA ZADO, PA.-C.. DAVID J. CALLANS, M.D.. MICHAEL RILEY, M.D. PH.D., MATHEW
HUTCHINSON, M.D_FERMIN GARCIA, M.D., RUPA BALA, M.D_, DAVID LIN, M.D,,
JOSHUA COOPER, M.D.. RALPH VERDINO, M.D.. ANDREA M. RUSSO, M.D., SANJAY
DIXIT, M.D., EDWARD GERSTENFELD, M.D., and FRANCIS E, MARCHLINSKI, M.D.

From e Cardiovisculs Divesion, Department of Madicine, Hospatal of the University of Peansyivania, Phuladeiphia, Peonsylvansa, USA

Atrial Fibrillation Ablation in the Elderly. Tarodwenon: The nsmber of elderty patiemts with atrisd
hbrillation (AF) is increasing rapadly, and the safety and efficacy of catheter ablation in this demographic
group bas not been estabdished.

Methode: Ohver a T-year period we studied 1165 consecutive patients undergoing 1,506 AF ablation
procedures using a consistent ablation profocol that scluded provimal eatial pulmonary vein (PV) solation
and focal abdation of mea-PV AF triggers. Outcome was analyzed for three distanct age groaps: < 68 vears
(gromp 15 o = NN patients), 65-74 years (group 1; n = 155 patients), and > 75 years (group 5; n = 32

atients) based on the age ot the initisd procedure.

Reswies: There was no significant difference im AF comtrol (39% in group 1, 4% in greep 2, and 86%
group 3, P = NS) during & saean fellow-ap of 27 months. Major complication rates were sl comparable
(1A% m group 1, L7% in greep 1, 29% i group I, P = NS) between the three groups, There was no
diflferemce in the keft atrial size, percentage with left ventricwdar ejection fraction <S0% , or percentage with
parorysmal versus more persistent forms of atrial beillatson. However, older patients were moee likdy to
be women | 20% in groep |, H% in greap 1, and 56% in group 3, P < 0001 ) and have hypertension and 'or
structurad heart disense | 56% in group | vs 65% in groop 2 v 35% in group 5: P < 0,001 There was »
strong trend demonstrating that older pationts were bess likely to undergo repeat ablation (26% s 27%
v 99 ) 1o achieve AF contred and saore Bkely to remain on astiarchytheic drugs (205 wx 29% v 37%;
P < 0.05),

Concluvions: Elderly patients with AF undergeing catheter ablation therapy are represented by a higher
progorion of women and hinve a higher incadence of hypertension'sructoral beart disease, To achieve »
simstlar level of AF control, there appears 10 be no increased risk from the ablation procedure, but elderly
patients arv more likely 1o remaio on antiarrhy thmic drags. O Candiovane Electroplipaad, Vol 19 pp 621606,
June 2008 )




S Rare AF on or off
AAD

= No AF on AAD
restarted after AF
recurrence

m No AF on AAD
never stopped

® No AF off AAD

<65yrs 65-74yrs 2765 wrs

28 mos o4 mos 4 20
A B
- Mayor Compicanons @ I Mindr Complcations
15 1 15 4
% 0% |
101 P=NS 104 P=NS

®-14 2R <66 6574 278




J Intervy Card Electrophysiol (2009) 25:31-35
DOI 101007/ s 10840-008-9346-7

Radiofrequency catheter ablation of atrial fibrillation
in older patients: outcomes and complications

Fred Kusumoto « Karin Prussak - Melissa Wiesinger -
Tammy Pullen « Cynthia Lynady

fable | Bascline characienstics of the patients

<HS years 6575 yeurs TS yewrs Salsixs

Patents (n) 9l =5 6
CGender M B 219 6424 5724
Age 6467 &9+24 18227
Atnal hiballason
aroxysmal 6% 66%% 549% P<0.01
Persistent 24% 14%, 6H6°%,
CHADS score U606 10207 | X205 F<Oo0l




Maintenance of sinus rhythm without AA Rx
or repeat procedures > 90 days after primary
procedure

% Sinus Rinthm

v -
Time (months)

Efective Rhythm Control

] 8
Time (months)




Long-Term Clinical Efficacy and Risk of Catheter

Ablation for Atrial Fibrillation in Octogenarians

T. JARED BUNCH, M.D..*. 1 |. PETER WEISS.*,* BRIAN G. CRANDALL, M.D..*

HEIDI T. MAY, Pr.D. .t TAMI L. BAIR T JEFFREY S. OSBORN, M.D.* %

IEFFREY L. ANDERSON, M.D..t DONALD L. LAPPE, MD..t ). BRENT MUHLESTEIN, M.D. 1
JENNIFER NELSON, RN..* .t and JOHN D. DAY M.D.* ¢

From the *Intermountain Heart Rhvthm Specialists, Interssoustain Medical Conter, Murray, Utah; and tDegartiment
of Cardictogy. imtermountaln Medical Coanter, Murray, Utah

Backerowad: Rodiofroquency ablation is an effective treatment for atrial bbvillation [AF). With s proved
5 ' , F

safety, the therapy has been offered to increasingly clder populations. Arrhyvthmia moechanisms, medical

comaorbiditios, and safety may vary in the very elderly population

Methods: Patients presenting for AF ablation weee divided into two groups [>80 years (8 = 35), <80
yours {2 = 717N. AF ablation consisted of pulmonary wein antral isolation with or without additional
limvar lossons. A suwecossful outcome wus .'.‘o"ﬁnwf @5 No "|,'r€}u-r AF and off all aptiarrinvthmic medicotions

« 3 months f-'ll'.'-'lwlng 1 + ablation prrv‘r'-!l.'rr«

Rosults: The type of AF was similar in both Rroupe U;‘rrn\'\w.'.'m." 46% in the older group vs 54%
in the younger, P = 0.33). Older pationls were grore likoly to have g higher CHADS2 score, coronary
artery discase, and less likely to have had @ prior ablation. The hospital stay on average was loager in
the oldercobhort [29 4 7.7 vs 2.1 4 1.1 days, P « 0.001). There was no incroased risk u(}n 4 p!fk'tdl.'!df
complications. One-year survival free of AF or flutter was 78% in those »80 and 75% in those younger (P «
0.78). There was no difference between groups if the AF was paroxysmal [P « 0.44) or persistent/chronk
(P=074). Overa 3vwar {-‘ll.'-'vu'-l.-p penod, five potienis died and four strokes occurred all in the younger
cohort

Conclusion; Cctogenanan palants, ..‘n.;.-m- move conxiaten! cardiovascular divecases, bave fovomble
outcomes after AF ablation measured by successful rhythm management. On an average their hospital
stay is longer, but no significant increase in short- or long-term complications was observed. These dato
support AF ablation in select octogenanians. [PACE 2010; 35:146-152]
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Catheter Ablation of Atrial Fibrillation in Octogenarians: Safcry
and Outcomes
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TABLE 2

Procedural Characteristics and Outoornes of Patacts locluded 1in the Study

Pativats 250 years  Patieats <30 yoars

A (n = 103) (nw 1651 P
Flo CORCOPYy Lmse sS4 20 58S 4 2% 2x
Mineses
Nadx dreguency e, 17+ 5 A4+ 30 021
- mimeses
B Procodure L, muinulcs 1SV £ 46 IS2 4+ 86 )5S
Noagulmonary vein 87 (54 | 320 (69) 0H00)
: re. irggens, n (%)
: _dmaul . . . ".'M‘.J.') SECCOss ee, 71 (68 881 (7)) NAS
. ni'v)
Secondary sucoess nine, o) (87 2 351 (55 .40
5 ni'%)
Follow-up, emoaths 1746 IS+ 5 0. 105
Complcations
Stroke/TIA, n (4 O 0o
Sowvese PV stenosns 04 O -
15D
.\hp--c bleading. n % AR 12004 D&
Pencanbal efTusxom 1 (] 1345 .50
ai%%)
Minoe bleeding, n (S i3 07 (4 057

Data are repocted as mean £ SD or number (%) as specitied

1A PN

tranuen! nchemic attack » palmossgy vein




The Impact of Age on S-year Outcomes after Atrial Fibrillation Catheter
Ablation
T. Jared Bunch MD, Heidi T. May PhD, MSPH, Tamu L. Bair BS, Victona Jacobs NP, Brian
G. Crandall MD, Michael Cutler DO, PhD. J. Peter Weiss MD. Charles Mallender MD.

Jeffrey S. Osbom MD, Jeftrey L.. Anderson MD, John D. Day MD

Table 3. S-year recurrence rates of atnal fibnllation and 'or atrial flutter after an index AF
ablaton procedure separated by age groups

Age Paroxysmal Persistent/Longstanding | p-value
Persistent
58.3% 0.62

- f‘ ——

0.001
60 6% : 033
74.4% 0.08
71.4% 0.79
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Table 2. 5-vear outcomes after index cardiac ablation tor AF by age categories.

| Variable <50 51-60 61-70 71-80 ‘ >80 p-value
(n=74) | (n=170) (n=328) (n=305) | (n=46) _

| Death | 4.1% 5.9% 70% | 144% | 32.6% | <0.000]
| Stroke | 27% | 12% | 52% | 40% | 65% | 0.15°
| Heart Failure | 54% | 2.9% 2.2% 3.7% 11.1% | 0.05*
Hosputahization | . . | | |

AF/atnal 54.2% ‘ 52.7% 57.3% 69.5% 73.3% <0.000]
| flutter | | |

| MACE 52.7% | 53.8% 58.2% 71.9% 75.6% | <0.000]

*Fisher’'s exact test
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My Own Experience

* The efficacy of AF ablation is lower and the chance of
complications are higher in elderly patients.

* Elderly patients do well with AF ablation assuming they are
appropriately selected.

* | do not believe there should be an “age cut off” for AF
ablation.
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CLINICAL PRACTICE GUIDELINE: FULL TEXT

2014 AHA/ACC/HRS Guideline ®
for the Management of Patients
With Atrial Fibrillation

A Report of the American College of Cardiology/American Heart Assodation
Task Force on Practice Guidelines and the Heart Rhythm Society

Developed in Collaboration With the Scciety of Thorack Sargeons

Writing Craig T, January, MD, Pul), FACC, Chair William G. Stevenson, MD, FACC, FAHA, FHRS*S
Committee L. Samuel Wann, MD, MACC, FAHA, Vice Chair* Patrick J. Tchou, MD, FACC
Members* Cynthia M. Tracy, MD, FACC, FAHA

Joseph S. Alpert, MD, FACC, FAHA® Clyde W. Yancy, MD, FACC, FAHA

Hugh Calkins, MD, FACC, FAHA, FHRS*

Joaquin E. Cigarroa, MD, FACC

Jmt'ph C. Clcwi.md Ja. MD. FACC *Wrthg commitiee mesbers are sequined to recese themselves Som
T ) s X . : . veting on sections to which thelr specific relationships with Industry and

Jamie B. Conti, MD, FACC, FHRS*

other entities May apply) wee ' 1 fox recusal infoemation
P.lfn('k T. lﬁlhnm. Ml). P'ND. FAHA INOC/AMA Representative. tHeart Bhythen Society Representative
Michael D, Ezekowitz, MB, CuB, FACC, FAHA" AOC/AMA Task Force oo Performance Measures Liaison, [Sockety of
Michael E F)(‘ld. MD, }':\(:(:, FHRS Thotack Surgeons Represencative, SACC/ ANA Task Force om Praciice

Guidetines [Jalson

Katherine T. Murray, MD, FACC, FAHA, FHRS
Ralph L. Sacco, MD, FAHA
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6.3. AF Catheter Ablation to Maintain Sinus Rhythm:
Recommendations

CLASS |

1. AF catheter ablation is useful for symptomatic paroxysmal CLASS 1ib
AF refractory or intolerant to at least 1 class | or Il antiar-
rhyt.hmic medication when a rhyt_hm-control strategy is standing (>12 months) persistent AF refractory or intolerant to
desired (363,392-397). (Level of Evidence: A) at least 1 class | or IIl antiarrhythmic medication when a rhythm-

. Before consideration of AF catheter ablation, assessment of control strategy is desired (363,404). (Level of Evidence: B)
the procedural risks and outcomes relevant to the individual . AF catheter ablation may be considered before initiation
patient is recommended. (Level of Evidence: C) of antiarrhythmic drug therapy with a class | or Ill antiar-

rhythmic medication for symptomatic persistent AF when a
CLASS lla rhythm-control strategy is desired. (Level of Evidence: C)

1. AF catheter ablation may be considered for symptomatic long-

1. AF catheter ablation is reasonable for some patients with
symptomatic persistent AF refractory or intolerant to at least
1 class | or lll antiarrhythmic medication (394,398-400).
(Level of Evidence: A)

CLASS Ill: HARM

1. AF catheter ablation should not be performed in patients
who cannot be treated with anticoagulant therapy during
and after the procedure. (Level of Evidence: C)

. In patients with recurrent symptomatic paroxysmal AF,
catheter ablation is a reasonable initial rhythm-control

strategy before therapeutic trials of antiarrhythmic drug performed with the sole intent of obviating the need for
anticoagulation. (Level of Evidence: C)

2. AF catheter ablation to restore sinus rhythm should not be

therapy, after weighing the risks and outcomes of drug and
ablation therapy (401-403). (Level of Evidence: B)
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Conclusion

« Catheter ablation of AF is a safe and effective
treatment strategy for atrial fibrillation.

* The efficacy of ablation is lower and the complication
rate higher In very elderly patients.

* Age should not be a cut off for performing AF
ablation.
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