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Perspectives de | "augmentation du nombre de FA

Adults with atrial fibrillation,
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First diagnosed episode of atrial fibrillation
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- Persistent
(>7 days or requires CV)

Permanent

(accepted)

Guidelipes ESC 2010
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Types and classification of atrial fibrillation™*

Atrial Fibrillation
Episode

Paroxysmal AF*

Persistent AF*

Longstanding
Persistent AF
Permanent AF

An atrial fibrillation episode is defined as AF that is documented by ECG monitoring and has a duration of at
least 30 seconds, or if less than 30 seconds, is present continuously throughout the ECG monitoring tracing.
The presence of subsequent episodes of AF requires that sinus rhythm be documented by ECG monitoring
between AF episodes.

Paroxysmal AF is defined as recurrent AF (=2 episodes) that terminates spontaneously within 7 days.
Episodes of AF of = 48 hours’ duration that are terminated with electrical or pharmacologic cardioversion

should also be classified as paroxysmal AF episodes.
Persistent AF is defined as continuous AF that is sustained beyond seven days. Episodes of AF in which a

decision is made to electrically or pharmacologically cardiovert the patient after = 48 hours of AF, but prior
to 7 days, should also be classified as persistent AF episodes.
Longstanding persistent AF is defined as continuous AF of greater than 12 months’ duration.

The term permanent AF is not appropriate in the context of patients undergoing catheter or surgical ablation
of AF, as it refers to a group of patients for which a decision has been made not to restore or maintain sinus
rhythm by any means, including catheter or surgical ablation. If a patient previously classified as having
permanent AF is to undergo catheter or surgical ablation, the AF should be reclassified.

*It is recognized that patients may have both paroxysmal and persistent AF. A patient’s AF type should be defined as the most frequent type of AF expenienced within
six months of an ablation procedure. Continuous AF is AF that is documented to be present on all ECG monitoring performed during a defined period of time.
**We recommend that the term “chronic AF” not be used in the context of patients undergoing ablation of AF as it is ambiguous, and there is no standardized

definition of this term.



The Junction Between the Left Atrium

and the Pulmonary Veins

An Anotomie Study of Human Hearts

By H. Navaax, MDD, axp M. Eliskim M.D
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Localisation du foyer arythmogene

Right Atrium Left Atrium
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The substrate for atrial fibrillation:
myocardial sleeves extending into the PV
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Atrial Fibrillation : initiation
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The extent of substrate is much wider in persistent AFib

PUImOnaryveins m

Paroxysmal AF<48h| —> [Persistent AF




Progression of atrial fibrillation from paroxysmal to permanent and the importance of
spegﬁ triggers and substrate formatlon

\

paraxysmal oevsarenr \ \ permanent




Quel est le but du traitement de |la FA ?

Ablation FA

Symptomes et qualité de vie

Ablation FA

Accidents thrombo-emboliques Traitement Insuffisance cardiaque

AOD
Fermeture auricule G

Espérance de vie
AoD

Ablation FA



Why should we care about asymptomatic AF?

Ischemic strokes
= 85% of strokes

30% of ischemic
strokes = related to AF

25-40% of AF related
strokes = 1st symptom

Freedman et al. Lancet 2016



Atrial Fibrillation: A Major Contributor to Stroke in
the Elderly
The Framingham Study
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Screening for atrial fibrillation

Recommendations Class | Level

Opportunistic screening for AF is recommended by pulse taking or ECG
rhythm stnp in patients > 65 years of age.

In patients with TIA or ischaemic stroke, screening for AF is
recommended by short-term ECG recording followed by continuous ECG
monitoring for at least 72 hours,

Nombre a « screener » : 70
pour 1 détection

Apres
AVC inexpliqué

It is recommended to interrogate pacemakers and ICDs on a regular
basis for atrial high rate episodes (AHRE). Patients with AHRE should
undergo further ECG monitoring to document AF before initiating AF

therapy.

In stroke patients, additional ECG monitoring by long-term nen-invasive |
ECG monitors or implanted loop recorders should be considered to
document silent atrial fibrillation.

Apres
AVC inexpliqué

www.escardio,org /guidalines Europaan Haart Journal - dee: 10. 1093/ curhaart)/ chw210 AN O ESC gu’-deh-nes 2016



New Technologies!
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Implanted device **

100% ——

Daily Tele-ECG

Tele-ECG*

Detection of AF recurrences

* During the three months follow ups
** As the theoretic gold standard

AF burden
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Smartwatch Algorithm for

Automated Detecti~— =¢ # 45t missilizsizs
fopd M. Bosperey, MO, Carece T. Laoww | |
b > gy g A prme dego oo 20 I ORIGINAL ARTICLE |

N ENGL ) MED 381;20 NEJM.ORG NOVEMBER 14, 2019
Large-Scale Assessment of a Smartwatch
to Identify Atrial Fibrillation

Marco V, Perez, M.D., Kenneth W. Mahaffey, M.D., Haley Hedlin, Ph.D.,
John S, Rumsfeld, M.D., Ph.D., Aniadna Garcia, M.S,, Todd Ferris, M.D,,
Vidhya Balasubramanian, M.S., Andrea M. Russo, M.D., Amol Rajmane, M.D.,
Lauren Cheung, M.D., Grace Hung, M.S., Justin Lee, M.P_.H., Peter Kowey, M.D.,

Automated Nisha Talati, M.B.A,, Divya Nag, Santosh E, Gummidipundi, M.S,, of AF diagnosis compared
/ ith Alexis Beatty, M.D., M.AS,, Mellanie True Hills, B.S., Sumbul Desai, M.D., electrocardiogram
aigoritnm | Christopher B, Granger, M., Manisha Desai, Ph.D., and Rivity; 84% specificity
Novel Smat Mintu P. Turakhia, M.D., M.AS., for the Apple Heart Study Investigators™® :
PINYSILIATT UNLy Qi wuesensitivity; 83% speaficity
Recordings labeled as
“unclassified” by the app
algorithir when reviewsd 100% 100% sensitivity; 80% specficity
by physician

Asgaszment of the acouracy of the KB (Kadh Snd) smirtwatch Sgonties for AF detection compared with 12-1ead ECG lelectrocardiogram) n patients

urhergeeng Cadhovriscn. Aulomated A8 digh ae ¢ rod L plryechn -eeterreteg 12 lead ECCS and thtect AF with 95% sermutrty and B45% specificity.
Phiysioan-interpreted KB recorcings are compavad to phy soan-nterpreted 12-bead E0GE and detect AF with 978 seralmaity and BI% peofcly. Paysidan-reviewed
unclasifnd sutormited K8 recondngs are comrpanad 1o sltpscen sebipruted 12 lead ECGs and datect AF with 100% seastivty and S0 wecifery. 4 10t of

22 physclan-ingerpreted KB cecorciags were acnnterpresable.

J Am Coll Cardiol 2018;71:2381-8






Denis
Date de nalssance - 27 nov. 1855 (63 ang) Ervegistra e 24-a00t 2019 & 20:07

Fibeiltation auriculaire — ¥ Mayznne de
106 BPM

Cat ECG présernts das gignes de 7A,

S co résultst vous sucprend, consuiter
yotre medecin,

HJ/\A‘V»MWWMM

~ p SIS [ [P AP [N S A B B R o e e

20 w0 memAnY, Ddfvatiog OF 513 Mz, 108 12.4 wadca0F 5.3, Watohd 4 — L ftme cfondn sa! dosiars & Uir £C3 5 use devacon (D0 Pour es smsar plus, ssesuiias
mede dempho,



An artificial intelligence-enabled ECG algorithm for the
identification of patients with atrial fibrillation during sinus
rhythm: a retrospective analysis of outcome prediction

Artificial intelligence (Al)-enabled ECG using a convolutional neural network to detect the electrocardiographic signature
of AF present during normal sinus rhythm using standard 10-second, 12-lead ECGs.

A |l patients > 18 years with at least one digital, normal sinus rhythm, standard 10-second, 12-lead ECG
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An artificial intelligence-enabled ECG algorithm for the
identification of patients with atrial fibrillation during sinus
rhythm: a retrospective analysis of outcome prediction

Sk Al Peter A Nomenovty | Fransscc Lapoe brweee Seward) Avmatt b Alhabed | Coeradiy, Soveeed | Corviy Ackey £ Cartex
Wave 1 Yo, Semedo A ¥obasten Brad [ Debon, Sawy Rapa Mad A Factraw

Conclusion : An Al-enabled ECG acquired
during normal sinus rhythm permits identification
at point of care of individuals with atrial fibrillation
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Accuracy

79.5% (79-0-79.9)
834% (330-838)

0-87 (0-86-0-88) 79:0% (77-5-80-4)
0-90(0-90-0.91) 82:3%(80-9-836)

39:2% (38.1-403
454% (44 2-46-5)

Data In parentheses are 95% Cls In the main analysts, only the score of the first normal siaus rhythm ECG n the window of Interest was used. In the secondary analysis,
the haghest score for all ECGs done in the first month of the window of mterast was used. AUC=ama under the curve. ECG=alectrocardiograph,

79:4% (79-0-79-5)
833% (83.0-837)

Table: Model performance

Lancet August 2019



CHA;DS,-YASc risk factor Points

Congestive heart failure +1
Signs/symptoms of heart failure or objective evidence of

reduced left-ventricular ejection fraction

w +’
Resting blood pressure >140/90 mmHg on at least two

occasions or current antihypertensive treatment

Age 75 years or older +
Diabetes mellitus +]
Fasting glucose >125 mg/dL (7 mmollL) or treatment

with oral hypoglycaemic agent and/or insulin

Previous stroke, transient ischaemic attack, or +2
thromboembolism

Vascular disease +1
Previous myocardial infarction, peripheral artery disease,

or aortic plaque

Age 65-74 years +]
Sex category (female) +

'No antiplatelet or J prev A.s.,.,,,-o,,
ticoagulant indicated
e (B) OAC should be Assess for contra-indications
- considered (1laB) Correct reversible
/ bleeding risk factors
/ )
/ S
> “
LAA occluding devices \\
may be considered in \
patients with clear ¥ v
contra-indications
wocne | (NGRS
Stroke prevention in AF Guidelines ESC 2016



mic Therapy
T e
in xysmal Atrial Fibrillation

A Randomized Controlled Trial
1,00+
C o9 —— Catheter ablation
% ------ Antiarrhythmic drug therapy
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B w 0.60 S
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§ Eo0.40- S
w g ".-,
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0.20+ T
HR, 0.20; 95% Ci, 0.19-0.47;
o Log-rank P <.001

Follow-up, mo

No. at risk
Catheter 106 75 75 72 70 70 B89 67 B85 5
ablation

Antiamhythmic 61 36 28 20 15 12 11 10 7
drug therapy

JAMA. 2010:303(4):333-340
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£
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§8 P < 0.001 {leg rank test, all follow-up)
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J Am Coll Cardiol 2013;61:1713-23



e What is the ideal ablation technology
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£3 Srancbie for AF ablation

» Safe

> Rapid PV isolation

> Persistent PVI with 1 procedure
> Little need to fluoroscopy

> No need for additional mapping

Is cryoballoon technology the answer?



UFR de
Médecine

§ vensie Cryoablation is > to RF ablation +++

o Grenoble
s Alpes

> RF ablation : limitations > Cryoballoon ablation : benefits
- Rapid edema formation - Single circumferential lesion
- Collateral damage -Potentially reduced risk of complications

-Technically difficult

Thrombus .
Intact endocardium

Khairy P, et al. Circulation. 2003;107:2045-2050.
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Médecine Clinical practice
53 Grenobie (University Hospital/ Grenoble France) N\

Cryoballoon since 2007 CT scan before to be aware
for all paroxysmal AF ablation (3000 procedures) of challenging anatomy

> Antral PV isolation with 4 mn once per vein

Size of the balloon : 100%: 28 mm
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Cryoballoon ablation procedure

1: Access targeted vein 2: Inflate and position




Hockey Stick Techniaue
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Pull Down Techmque




‘e p— o 0 r—
wf—— ﬁ@&Est—e—FyebaJ/.. ; loon isolation L
v r——"
WIS — —"“-—
vof— A S — =
Achinve +-2
o P
Adldeve 3 a 'f e —
Aheve -5 g b
ey ‘.n - -
b or
Aeleve 70 T
Pes Y A
Do N o
o P L —
[T} S— 0
v
v b
vo
Achlove -2 —_— —e ey
Achleve 23 — b i
Achivve 34 f -
Achivve A% ) J"'J.r
P - — A

Achiove 6.7

Achinve 7-0

~oa
LEE]

-
15 -




Mr Est... isolation RSPV, 30 sec

ol 4 A ——— A
mn —_ A - A - Y e
= ;. i
e 2t DU R U ) W, S
.Y s '_‘2 A "
Acténve 2-3
q

Achiave 2-4

&« & | Dissociated

A o %6

Acthave 5.7

Actdove 78 | A A_‘
b
pos -y A r"v v




Rythmia / Post cryo ablation Mr Dec.../1/2019



meaecine LONg term outcome after cryoballoon ablation of atrial fibrillation in a single center,

=% Grenobie Results from a prospective study in 1002 patients

Results : after repeat procedures

1.0
e, Log-rank test p < 0.001
0 0.8 T — Y Py v
Paroxysmal AF : 82 % > e, P,
All AF : 78 % = "‘n@..
) % 0.6 B
Persistent AF 63 % 5 SR
- --
" i A
04 rosresin
Median follow-up 2,5years N3
< Paroxysmal AF
0-2H ... Ppersistent AF
— Total AF
%% 1 2 3 3 5
At risk Follow-up (years)
Paroxysmal AF 651 516 361 232 137 86
Persistent AF 226 156 97 60 28 16

Rates of freedom from AF after last ablation attempt

Laurent E, Jacon P, Venier S, Defaye P. HRS 2017



Results from a multicentre comparison of
cryoballoon vs, radiofrequency ablation for
paroxysmal atrial fibrillation: is cryoablation
more reproducible?

Rusi Providencia'*, Puscal Defaye’, Pier D. Lamiiase?®, Doeninique Pavind,
Jean-Pierre Cebron®, Franck Halimi?, Frédéric Anselme”, Neid Srinivasan’,
Jran-Paul Albenque’, and Serge Baveda'’

Prospective, multicentre, 860 pts,
467 RF, 393 Cryo, FU 14 months (8-23)
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“Cryoballoon seems to be less operator-dependent and more reproducible than RF in the setting

of paroxysmal AF ablation”

Europace 2017; 19, 48-57



Cryoballoon or Radiofrequency Ablation
for Paroxysmal Artrial Fibrillation

Karl-Meinz Kuck, M. D, Josep Brugada, M.Cr, Alexander Farnkranz, M D
Androas Motzner, M. D Feifan Ouyang, M D K./ Julian Chun, MO
Adf Elvan, MO, Ph.D, Thomas Arenta, M.D., Kurt Bestehorn, M.D,,
Sticart | Pacack, PhO Jean-Peul Albergus, M.D,, PRD, and
Claudio Tondo, MO Ph.D, for the FIRLE ANG ICE Investigators®

RF C Ablation (“FIRE”)
- Power was not exceed
-40 W at A/l aspect
- 30 W at P/S aspect
- 3D mapping

378 patients

Multicenter, RT to determine whether cryoballoon ablation
was noninferior to RF ablation in symptomatic
patients with drug-refractory paroxysmal AF

Cryoballoon Ablation (“ICE”)

Max freeze duration : 240s

Bonus freeze recommended after ablation
Phrenic nerve pacing recommended

384 patients
New Engl J Med 2016



Cryoballoon or Radiofrequency Ablation

for Paroxysmal Arrial Fibrillation FIRE AND ICE Trial Primary EndeintS
o o Faifan & R ol Cryoballoon Met Non-inferiority Efficacy Endpoint

TRIAL DESIGN & METHODS

Prospective, 1:1 randomized, non-inferiority study (762 pts from 16 sites in 8 countries) compared efficacy and safety of PVI
using Cryoballoon vs. RF ablation with CARTO® 3D mapping system in pts with PAF.

Primary Efficacv Endpoint: Time to first documented recurrence of AF>30s/AT/AFL, prescription of AAD, or repeat ablation.

= 100%
R
= . SHORTER, MORE CONSISTENT PROCEDURE
z 80% TIMES IN CRYOBALLOON GROUP
a. 90-da
.8; bl.u.»ki:g
E 60% ] Peried Measurement RFC Cryoballoon P-
E (minutes) (n=376) (n=374) value"’
& a0% ——
= Disrivkads 14094549 | 124.4+390 | <0.0001
s Time
£ 20%
= LA Dwell Time"** 108.6+ 449 92.3+31.4 <0.0001
A
0%
Fl
0 40 0 w0 1000 g 16.6+17.8 217+139 | <0.0001
’ " Days Since Procedure Time
(rvnb.;llr‘l; 374 158 242 194 16% 182 107 70 5 " 12

nsc 26 A0 243 1M1 1499 11a u “h e &5 12

New Engl J Med 2016;



Cryoballoon or Radiofrequency Ablation
for Paroxysmal Arrial Fibrillation

Karl-Meinz Kuck. M osep Brugada, M., Alexander F Kranz, M
y aa Feifan Quyang, M.D.. K. it jt ( M

vi.D
Adf Elvan, MO, Ph.D, T ras Arenta, M , Kurt Besiwd n, M.D
!

Yh 13, Tor the § AN ICH Invastigators

Most frequently observed treatment-related SAEs

4.3%

4.5% 4
4.0% «
35% -
3.0% «
2.5% -
2.0% +
1.5%
1.0% -
0.5% -
0.0% -

GROIN SITE ATRIAL FLUTTER/ PNI UNRESOLVED
COMPLICATION® ATRIAL TACHYCARDIA** AT DISCHARGE***

B rFcin=376)

0%

CARDIAC TAMPONADE/
PERICARDIAL EFFUSION

. Crycballoon In= 374

05% 0.5%

STROKE/TIA

. RFC group 51 vs. Cryoballoon group 40
Prlmary Safety (HR=0.78:95% CI=0.52-1.18; p=0.24)

Endpoint results One-year Kaplan-Meier event rate estimates:10.2% Cryoballoon and 12.8% RFC

New Engl J Med 2016;



Cryoballoon or radiofrequency ablation

for symptomatic paroxysmal atrial

fibrillation: reintervention, rehospitalization, and
quality-of-life outcomes in the FIRE AND ICE trial
Marttebns ek ™ Nosarsnr Firvbeans’ LR Juan Cuwn', Ardvain Metiam",
Paitan Oupung’, Michael Scviner ', Arif Elwar, Mae W, U, Frod |. Kae¥or’,
Thuwrvn Arewc!, Joam Pasd Albesque®, Clasbur Tande”, Mibaet Kitne',

Chwieian Sticherting’, 3nd Jowep Bragads’, 53 betall of the FIRE AND ICE
frvestiparors

Freedom from cardiovascular hospitalisation

Event Free Survival

CRYOBALLOON

Freedom From Cardiovascular Rehospitalization

RFC
40%
Log-Rank p-value <0.01

20%
0%

0 200 400 600 BOO 1000

Days Since Index Ablation

Number at Risk

CRYOBALLOON 374 n 150 126 68 15

RFC 376 250 167 102 52 14

34% fewer CV rehospitalizations in the CB group vs RF group

Total Events

CRYOBALLOON

v 15 & R AL R

nrc

B P RPN -

Q 200 400 €00 00 1000

Days Since Index Ablation

Cryo0:138 events in 89 subjects
(89/374; 23.8%)

RFC:203 events in 135 subjects
(135/376, 35.9%)

European Heart Journal 2016



Cryoballoon or radiofrequency ablation
for symptomatic paroxysmal atrial

Qualty.of e oukcomes i che FIRE AND ICE tria Freedom from repeat ablation

Martbebnr ek ™ Nosarsnr Fiavhwans! LR Juan Cuen', Ardvein Metiam",
Pailn Oupang’, Michael Scviiner ', Arif Elaser’, Mae W, Une®, Prad |. Kaaler’,
Thuwrvin Arewie!, oam Pasd Albesgee®, Clasbur Tande”, Mihar! Kitne’,

S o ey T A Rk 33% Fewer Repeat Ablations in the Cryoballoon Group vs RF Group
Event Free Survival Total Events
100%
5 CRYOSALLOON CHYORALLOON
i 1 aar.“. e o @ ..
RFC
T
g e
E L/ . -
o %t"". | G (TN (g &
I e Log-Rank p-value = 0,03 " -
§ 20% ° W 20 0 %00 a0 w00
w Ouys Since Index Ablatian
0%
S ‘ ; Cryo:49 events in 44 subjects
980 M9 M9 Mo, e ae (44/374; 11.8%)
R Y Days Sincs index Ablstion RFC:70 events in 66 subjects
CRYOBALLOON 374 343 301 221 149 84 20 (66/376: 17.6%)
RFC 376 3a1 302 213 135 12 22

European Heart Journal 2016
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2016 ESC Guidelines for the management of atrial Ablation of Atrial Fibrillation : new guidelines

fibrillation developed in collaboration with EACTS

The Task Foree for the mansgoment of stetal Rhritiasinn of the
Buropess Socioty of Cardiology (E8C)

D velopad with the sp coner of the Burop Heowart
Mhythen Association (EHMNA) of the BESC

Recommendations

Catheter ablation of symptomatic paroxysmal AF Is recommended to improve AF
symptoms in patients who have symptomatic recurrences of AF on antlarrhythmic
drug tharapy (amiodarone, dronedarone, flecainide, propafenone, sotalol) snd who
prefer further rhythm control therapy, when performed by an electrophysiologist
who has received appropriate training and is performing the procedure in an

Class | Level

exparienced cantre.

“ALAGLION OF COMMON auial NULTeT Should De o0 ieldered 10 prevent recarrerr. nuuer as |
part of an AF ablation procedure if flutter has been documented or occurs during the | I
AL ablation !

Catheter ablation of AF should be considered as first-line therapy to prevent
recurrent AF and Lo Improve symptoms in selected patients with symptomatic
paroxysmal AF as an alternative to antlbrrhythmic drug therapy, considering patient
choloe, benefi, and risk.

All patients should receive oral anticoagulation for at least 8 weeks after catheter
(lIaB) or surgkcal (11aC) ablation,

Anticoagulation for stroke pravention should be continued Indafinitely after
apparantly successful catheter or surgical ablation of AF in patients at high-risk of

I Catheter ablation should target isolation of the pulmonary veins using radiofrequency
ablation or cryothermy balloon catheters,

Catheter ablation should target isolation of the pulmonary veinsa using radiofrequency
ablation or cryothermy balloon catheters,

ESC Guidelines 2016
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No reduction in the rate of recurrent
& AF when either linear ablation or

‘ ablation of complex fractionated
electrograms was performed in
addition to PVI

Verma A, N Engl J Med 2015



Single-Procedure Outcomes and
Quality-of-Life Improvement 12 Months
Post-Cryoballoon Ablation in Persistent
Atrial Fibrillation

Results From the Multicenter CRYO4PERSISTENT AF Trial

Serge Boveda, MO Andoce Metaaser, MO Db () Bgrpers, MO, KK Sulie Chuss, MDD, Keenad Goekd, M0
Goorge Noekes, ME Joean Chode Dotwoo, MDY Goorpe Andrikopoukes, MO, Tilman Dadne. ND,
Nrobe Lellocche, MIL Posal M N

Freedom from Atrial Arrhythmia Recurrence (9%)

20
!

Freadom From Atrial Fibritlation, Atrial Flutter, Atrial Tachycardia

Freedom from Atral Arrhythmia Recurrence:
& Manths: 81.19 (Lower 95% CI: 73.1%)
12 Months: 60.7% (Lower 95% CI: 51,1%)

0 3 3 9 12
Months From Cryoablation Procedure
Patiants at Risk
| 1] ] 1 '
101 89 71 60 51
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2017 HRYEHRA/ECAS/APHRS/SOLAECE expert consensus
statement on catheter and surgical ablation of atrial fibrillation:

executive summary

Postenor wall iwolaton might be considered for inial
or repeat ablaion of persistent or long-standmg
persistent AF,

Admmistration of high-dose isoproterenol to screen for
and then ablate non-PV mggers may be considered
dunng mital or epeat AF ablation procedures m
patients with paroxysmal, persistent, or
long-standing persistent AF.

DF-based ablation srategy 15 of unknown usefulness
for AF ablanon.

The usefulness of creating linear ablation lesons in the
right or left atrium as an mitial or repeat ablation
strategy for persistent or long -standing persistent AF
15 not well established.

The usefulness of linear ablation lesions i the absence
of macroreentrant atmal flutter is not well
established.

IIb

b

IIb

Ik

IIb

C-LD

C-LD

C-LD

B-NR

C-LD

JICE 2017
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Tabre 1. Chanactonatics of the Patients »t Bawdine. *
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Catheter Ablation for Atrial Fibrillation with Heart Failure

Nastit F Marmuthe, MO, jobarmes Sxschmare, MDD, Dietrich Andrann. M0 jlngen S

Lutes Soeryma, MO Luc o .0, Bty Merkely, MO Fapeime Pokushale
Prashanthias Sandess, MD . Jochen Peufl B.S. Henibe doprt, MO Hldeyard Thaisy, M.D
Jirgen Vogt, M and Gretmar lieack, M D for the CASTLEAF =vestipaion

CASTLE-AF

N Engl J Med 2018; 378
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B Death from Any Cause
Catheter Ablation for Atrial Fibrillation with Heart Failure ;'; T, o
ML T SRR~ tion
Nastit F Marmuthe, MO, jobermes Soschmare, MDD, Dietrich Andrann. M.D_ jingen Sebein, M.D = 0.8+ = . -
Luces Soeryma, MO Luc Jordasm, M0, 84 Merkely, M D Fagemy Mokushaloy, M O -§ 07— "\_"‘
Prachantiiae Sanders, M.D_ Juchen Peufl B.S. Heribest Schuedoert, MO Mildepard Thiisy, D S = et
Jurgen Vogt, MO, and Gvermar lkeack, M D for the CASTLEAF =vestiprion® s us Medical therapy
2 05
= 04-
i 03
0] Hazard ratio. 0.53 (95% C), 0.32-0.36)
P=0.01 by Cax regression
0.1 P=0.009 by log.rank test
A Death or Hospitalization for Worsening Heart Failure o0 bf /i m' : . :
10—, 0 12 24 36 48 0
= \_ Months of Follow-up
Ty ., No. at Risk
5. 03 pa "Uifian R Ablation 179 154 130 94 71 2
= \\ b VI Medical therapy 184 168 138 a7 63 19
= g °~7~ \‘-‘ \."H‘—“'—“—..A“\’_Abhlio"
& E 06 e = e - C Hospitalization for Worsaning Heart Failure
- ] hg, Y 10+
03 o i TP — & o9 ..\‘:._"»\
& 0.4~ Medical therapy F = Sy VU
e 'g. £ 08 i o
2 03 3 or- e Ablation
2 T 5| Hazard ratio, 062 (95% €1, 0.43-0.87) g 06 .
71 P=0.007 by Cox regression 05 Medical therapy
0.1+ P=0,006 by log-rank test -§ 0.4-
00 T T T T 1 | ol Hazard ratio, 0.56 (95% CI, 0.37-0.83
0 12 24 3 43 60 Mg RNy Esis i
0.3 P=0.004 by log-rank test
Moniths of Follow-up 0B : : . . )
No. at Risk 0 12 24 36 48 60
Ablation 175 L4l 114 76 s8 22 S oyt
} No, at Risk
Medical therapy 184 145 1 70 @ 12 Ablation 179 141 114 7% s8 22
Medical therapy 184 145 1 70 4 12

N Engl J Med 2018; 378;5
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Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy
on Mortality, Stroke, Bleeding, and Cardiac Arrest

Randomization and Patient Flow in the CABANA Trial

Among Patients With Atrial Fibrillation
The CABANA Randomized Clinical Trial

Crnie b Porn 360 Dot & Sd. €30 U Sl ks 713 e Dt B0 il B, VC) bnaw € e 53
Foner & Sowar i, V0 Yom b Sewarters. 0 WSe, Sl i PR L vt Machet WL S e, MR Py kgt wiey VO
Wi P W | i B MED Sy i AL Sy A S Al e bt UL O | e D),

W L 55 5| s . M0, bt b, S0, () Wigw B, S0 Pur 8 My A sl & Mryth, A3 -
ey 4 B L e R VA Mt Ui V5 B B Ot W0 ey | L I A e WA rreey

2204 Randomized?

1108 Randomized to catheter ablation .

1006 Received catheter ablation

(1)
-91 2 A 102 Did not recelve catheter
ablation
84 Patient or family
refusal

14 Physician discretion
4 Insurance issues
215 Received repeat ablation(s)®

CABANA

Y

1002 Completed the study
79 Withdrew consent <3 y
27 Lost to follow-up

' 1096 Randomized to drug therapy
1092 Recelved drug therapy
853 Received rhythm and
rate control
123 Received rate control
only
116 Received rhythm
control only
4 Did not receive drug
therapy
3 Withdrew consent
1 Physician decided not
to prescribe
301 Received catheter ablation

Y

966 Completed the study
112 Withdrew consent <3 y
18 Lost to follow-up

\d

A

1108 Included in the primary analysis

| 1096 Included in the primary analysis®

JAMA, 2019.
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Effect of Catheter Ablation vs Antlarrhythmic Drug Therapy
on Mortality, Stroke, Bleeding, and Cardiac Arrest

Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Tnal
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Ne. (%)

Baebow Cluractonstic Lativrter AbLaihet Of = 1108) Dby Thetagy {0 = 1008)
Artfrpeaene Mxtary
Tiwe since aneet of AF, y
Medandal, 3| 1103,4 1) L0337
Type of AF of sarclineat®

Pagsien SMT3) SIS(47 3)
40424 AT6{435)

Price hospilalaation for &F L4340 5) 125(188)

Praw threct cndonariom ME6 0y 411017 5)
Wittory of strial thstter 140{129) 158{140)
Priee abbatian Ae anridl Matser Q4 055
Rbythen controk vaaragy”
T Rbwthen comtrof drisy 35881 8) 452(822)
22 Styman contrel onugs Q(En e

Basoline Demographics and Cinical Charactenstics

No, {%)
Baseling Characteristic Cathaser Abtation (s = 1108) Drug Theragry (n = 1096)

Medical hstory
Hypertensson or LVH 924 (83.4) 927(84.7)
Hyportensicn 87617%.1) 4900 (82.2)
LVYH 334(387) 328(42.1)
Dabetes 280 (25.3) 281 (25.7)
Slesp apeea 262 (23.6) 246(215)
Coronary arery disease 206 (18.3) 216(19.7)
Heart fadlure 174(15.7) 163 (14.9)
Family bstory of AF 130(1L.8) 122(11.2)
Price CVA or TIA 117 (10.6) 103(9.4)
Prior CVA 68{6.1) 58(53)
Thrombopmbalk events 4143.7) 45(45)
Ejection fraction £35% 34/790(4.8) 31/740 (4.2}

Comoriidities

CHA,05, -YAS!
0-1 {Lowest rek) 206 (13.8) 187(17.1)
2 273(24.6) 291{26.6)
| 308(27.8) 329(30.0)
RS 178(16.1) 151(13.8)
=5 (Highast risk) 1410127 128{12.6)

JAMA, 2019.
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Effect of Catheter Ablation vs Antlarrhythmic Drug Therapy
on Mortality, Stroke, Bleeding, and Cardiac Arrest

Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Trial
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. Warard ratio, O, 56 (955 C1L 045315k Log-cark P= 0
124
x S
g '
«
£ e i
.4—/‘
3 " Catheter altation
0 - . - - . . . -
(] 6 2 m M 0 B n LY | (24
Time Since Rendomigation, mo
No srisk
Druz 1056 1036 1006 970 88D 763 632 578 499 412 312
theraoy
Cotheter 1108 10M5 1021 996 915 793 70 €14 335 432 30
Riaton
Primary end-point :

Stroke, death, serious bleeding, cardiac arrest

JAMA, 2019.

Intention
to treat

Ko ot nsk

Drug tharapy
Catheter ablation 1108 1058 1035 1013 933 s14

:A] All-cowse mortality
159

Mazard rato, 0 85 {95% CL 0601 2 1) Log-rank P = 3B

124

Mortality Rate, %

O 6 12 18 M4 I 3% 42 48 M 60
Time Since Randomization, mo
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Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy
on Mortality, Stroke. Bleeding, and Cardiac Arrest

Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Trial
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Per-protocol

Kaplan-Meier Estimates of the Primary End Point by Per-Protocol Analysis
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15+
Hazard tatio, 0.74 {05% €1, 0.54-1.01); P= 056
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~
o
= Drug therapy i
£ 6 pud?
das
f//:-“htlﬂ ablation
3. r,—l—/‘
0 - - — - - r r -
0 6 12 1B 24 30 36 42 48 54 &0
Time Since Randomization, mo
No. at risk
Drug therapy 1096 954 B60 778 680 566 464 396 330 275 204

Catheter ablation 970 941 920 901 835 721 636 555 483 397 28]

8| At12mo

15+

Hazard ratio, 0.73 (95% (1, 0.54-0.99); P=_046

12+
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= Drug therapy ¥
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~ Catheter ablation
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0 x

0 6 12 18 24 30 36 42 48 S4 60
Time Since Randomization, mo

1096 954 860 778 680 566 464 396 330 275 204
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JAMA online March 15, 2019.



ot Recurrent Atrial Fibrillation After Blanking
Effect of Catheter Ablation vs Antiarrhythmic Drug Therapy

on Mortality, Stroke. Bleeding, and Cardiac Arrest by Intention-to-Treat Analysis

Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Trial

g L i 5 a5 U e ol 98 0 Dl I Tk b, U b € P 53 100
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e e e e e e s Hazard ratio, 0.52 (95% CI, 0,45-0.60); P <.001
32 80
% Catheter ablation
= 60
-
L
o
£ 40-
s
§ Drug therapy
Per-protocol A
0 T T T T T T T i
(1] 6 12 18 24 30 36 42 48
Time Since End of Blanking, mo
No. at risk
Drug 629 304 252 212 181 157 131 115 04
therapy
Catheter 611 432 381 328 291 241 201 163 134
ablation

JAMA online March 15, 2019.
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Effect of Catheter Ablation vs Medical Therapy

on Quality of Life Among Patients With Atrial Fibrillation

The CABANA Randomized Clinical Trial

Tkl B Wk VD MPH Kt | Asaroes, PHO, St Sherg, A0 Jonthon P Acond, MO ASS, dhal N Rvoch Wy
Frwk B Noraber 9% Webase L Danwh. HA; Trntran D Sevncn, M Sarrs £ Pocke MO Yo Roserisey MO, W
Ny L Lo POO: Donsgtans L Padolr, N0 For 1 CABANA brisgatons

F Setween-group AFEQT summary score difference

Intarval,

No. of
Fatients

No. of
Patients
Ablaticn  Drug Rx

Adjusted Mean
Diffarence

ma (n=1108) (n=1096) (95% Q1)
Baseline 1084 1078 0.2(-1.9ta J.5)
3 971 983 1001310
12 915 903 53(3.710

24 B56 798 4302710

16 643 605 25(0.81t0

s 876 473 3.0(11t0

£0 329 3 26(031t0

Al 4192 4082 340211040

Fawors | Fawvors Catheter

Drug Therapy | Ablation

2
Adjusted Mean Difference (95% CI)

B | Batween-group MAFS! frequency score differance

QOL

No. of No. of
Patients  Patients  Adjusted Mean
nterval, Ablation Drug Rx  Difference Favors ¢ Favors Catheter
no (n=1108) (n=1096) (95%C1) Drug Therapy | Ablation
Jasetine 1069 1061 0.2(-0.7t0
H 847 894 16(-2.2t0
12 828 831 -1.7(-2310
4 759 724 -1.7(-2.3ta
36 571 559 12(-19¢t0
I8 424 419 -08(-16t
0 279 295 -1.3(-2.1ta- :
Ul 3758 3722 1.4(-1.9t0.0N) | -

1

15 05 0 05 -15 -1%
Adjusted Mean Ovfference (95% Cf)

JAMA online Ma y 2019.
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impett ol Body Mass Index on the Outtomes of Cetheter Ablstion of Atrlal Flnilation: An
Feropean Dbsarvational Mulicenter Study

Asi Pezwdencia MD FOD'Y, Pucko Adragen MO #D%, Carly e Aurunda MO PAD', Aden Ovan MO,
Shankatiita Chiershie NO PO ', Pascal Defare ND ', fniddrs Armsirag MO PO, Artosio Crate MDY, Pher 0.
MokRGE PHO FACE FHES, Bors Schiveit MO, Shache Chen MIF, 25020 Coviop MO, Rods | Huster MY, Jox)
Sormg 0T, Stephane Combes MUY, Sholireh Homattakiuh 65", Wioolas Combes MOF, Mana Joa0 Souss MDY,

Doty etbert' ND, lesn-Fasl Alzercum WD, Serge Sovygia MDD

Variable HR
Age (per year) 1.01
Female gender 1.20

AF duration (per year) 1.03

Paroxysmal AF 0.52
Congestive heart failure  1.58

i - H Hypertensi 123
Prec.flctors of pos.t blanking Lpstonen e
atrial arrhythmia relapse strokeorTIA 131

after an ablation procedure

Indexed LA volume (per 101

ml/m’)

LVEF (per %) 099
Cryoballoon ablation 0.92

95%CI
1.00-1.02
1.02-1.41
1.02-1.04
0.45-0.60
1.24-2.00
1.06-1.43
1.14-1.81
1.00-1.61

_Vascular disease 119 094153

Univariate Cox Regression  Multivariate Cox Regression

P HR 95%Cl1 P
0,008 - . -
0.024 - - | -
<0.001 1.03  1.02-1.04 <0.001
<0.001 0.51 043060 <0.001
<0.001 - ; )
0.007 - Sl
0.002 136 105177 0.019
0.051 - - -
0.155 - - -

1.01-1.02

0.98-0.99
0.78-1.08

J AHA 2019



impect of Bedy Mass Index on the Outtomes of Cetbeter Abltion of Atslal Flrlatien: An
Feropean Obuarvatianal Muicenter Study

Nsi Prowcercia MO P02, Pucko Adragen MO PaD%, Carls de Aurunda MO PAD', Adun Ovan N,
Sdankatiinta Chierchie NO PO ', Pascal Defape ND ', fobdrs Arssirag MO PHO %, Armosio Crate MDY, Pher 0.
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Freedom from atrial arrhythmia
relapse stratified by BMI class
for all patients

100
L
£
s %
=
E ne
f &
o
H 12 z'a * " P
Follow-up Duration (Months)
om 12M 20m 3BM  aBM 60M
I <askg/m! 71 437 216 o1 s2 16
o 2530Kg/m? 1,092 506 289 151 82 0
30-35Kg/m? 508 268 313 48 27 9
IV askg/m'  yss 74 24 8 5 1
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Pills and Lifestyle




Weight reduction in patients with atrial fibrillation

Recommendations Class | Level

In obese patients with AF, weight loss together with management of
other risk factors should be considered to reduce AF burden and

symptoms,

Management of respiratory diseases in patients o
with atrial fibrillation ESC guidelines 2016

EHJ 2016

Recommendations Class | Level

Correction of hypoxaemia and acidosis should be considered as initial o |
management for patients who develop AF during an acute pulmonary IIa |
iliness or exacerbation of chronic pulmonary disease.

Interrogation for clinical signs of obstructive sleep apnoea shouid be
considered in all AF patients.

Obstructive sleep apnoea treatment should be optimized to reduce AF
recurrences and improve AF treatment results,




2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS
Guideline for the Management of Patients With Atrial Fibrillation

A Report of the American College of Cardimlogy /American Heart Association Task Faroe on
Clinical Practice Guidelines and the Heart Rhythm Society

COR | LOE | Recommendation
1. For overweight and obese patients with AF, weight loss, combined with risk

factor modification, is recommended (57.13-1-57.13-3).
NEW: New data demonstrate the beneficial effects of weight loss and risk factor

maodification on controlling AF.

JACC 2019




UFR de
Médecine

o Crenoble
i Alpes

> FA : arythmie tres fréquente :
- jeunes aussi,
- sportifs,
- et ... vieillissement population
> Stratégie de dépistage opportuniste de la FA : Classe | >65 ans

Conclusion |

» Dépistage de la FA par ECG longue durée :

indication de classe | aprés AIT/AVC ischémique/ AVC cryptogénique

» Enormes progres des outils diagnostiques dans le dépistage de la FA :
Holter/ILR/ mémoires embarquées, AppleWatch®

» AOD : traitement de référence : CHA,DS,Vasc22



UFR de
Médecine

UNIVERSITE

Conclusion Il

» Enorme développement des techniques interventionnelles
» Cryoballon : technique de référence dans I'ablation de la FA en 1ére intention
> Procédures équivalentes en terme de résultats a long terme/ RF

mais moins de complications et procédures plus courtes et moins complexe

I — TTt de 1¢"¢ ligne dans la FA paroxystique

> FA persistante : autre “challenge” avec taux de succeés moindre mais cryo
équivalente aux autres techniques : RF, chirurgie...

» Développement actuel d’autres outils « one-shot »

» Dernieres grandes études :

- CASTLE AF : >0 : FA + Insuffisance cardiaque
- CABANA : a interpréter en intention de traiter /per-protocol



