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» AF triggers mostly localized in PV
ostium (94%)

Haissaguerre M, et al:: Spontaneous initiation of atrial fibrillation by
ectopic beats originating in the pulmonary veins.
N Engl J Med 1998;339: 659-666.




®........ Afib Ablation: Guidelines

[ Indications for Catheter Ablation of Symptomatic Atrial Fibrillation J
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@ e g H Calkins et al: 2017 HRS/EHRA/ECAS/APHRS/SOLACE expert consensus statement on catheter and
surgical ablation of atrial fibrillation. Journal of Arrhythmia 33 (2017);369-409




AFib: Ablation strategy

Ablation strategy
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AFib: Ablation strategy

Star-ll AF Trial

Verma et al: NEJM 2015
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AFib: Ablation strategy

Ablation strategy

Pulmonary Vein
Isolation (PVI)

PVI + Rotor ablation 3 , 7 PVI + LAlinear lesions
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PVI + encircling low PVI + CFAEs
voltage areas (fibrosis) (fractionated electrograms)
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AF Triggers localized in PV in 94% of
paroxysmal atrial fibrilation patients

Aditional Triggers frequently localized in PV
antrum

Rotors localized in PV antrum

Autonomic ganglionar plexus localized in PV
ostium proximity
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Afib Ablation

Pulmonary Vein Isolation (PVI) is the key element in paroxysmal or
short duration persistent atrial fibrillation ablation.

Point-by-Point Ablation

3D — Carto™, NavX™

'

Contact monitoring

“Single-shot”’ Techniques

Cryoablation

PVAC

Pulmonary Vein
Ablation Catheter
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Kuck KH. N Engl J Med. 2016




2017 APAPE REGISTRY: AF ABLATION

AF Ablation techniques — APAPE 2017

PVAC Surgery

3 (0%
Cryo-ablation ~ 768%)  ___—>0%)
120 (12%)

Robotic point-by-

point E-A mapping point
166 (17%) by-point
620 (63%)

985 patients, representing 97% AF ablation procedures



ﬁ SN A PVI: Why “single-shot” ablation?

* |ncrease success * Problems
— Less “gaps’ — Anatomic variations
« Easier « Common ostia

— Less catheters
— One trans-septal puncture

 Faster

« Accessory veins
— Need for additional

| | lesions
— Slmultane.ous .IeS|ons . Atrial Flutter
* Less complications - Non-PV triggers
* Less expensive — Collateral damage

» Less operator-dependent
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voL. W, No. W, 2016 I TABLE 1 Summary of Included Studies

.20

> 3 RCT comparison PVAC versus Point-
by-Point, total of 370 pts (larger had

188 patients)

» Only paroxysmal AF in 2 RCT
» Short-F-U duration (mdax: 12 m)

Country PRF  WRF PAF PSAF  Follow-Up

First Author (Ref. #) of Origin Year Strategy Study Type(s) (n) (n) (n) (n) (months)

5 McCready et al ) UK 2014  PRF vs. WACA P 1 2l

"Z-e.l.l::l-t;.ff-e.l.;l. ‘ ._""G.e:r;;r;y"".".36;;..;423::?1;&-?;{;'-\1;..\:4;6\:.".".".-6;.-P""."31".-;C.)".-2.9"";2"""""
Spitzer et al. (14) Germany 2014 PRF vs, WACA + Lines 0s, R 388 151 392 W 24
De Greef et al. (15) Belgivm 2014  PRF vs. WACA 0s, P 79 82 97 64 36
Richter et al. (16)4 Austria 2013 PRF vs. WACA {Lines 0s, P 120 120 148 92 12
Lool et al. (23) ux 2013 PRF vs. WACA or Ostial PVI aspP 5 128 203 0 =18
Tivig et al, (17) Switzerland 2012 PRF vs, WACA + Lines 0s, P 208 21 298 12 8
Khaykin et al. {18) Canada 2012 PRF vs. WACA 05, P 3 19 S0 0 =12
Beukema et al. (19) the Netherlands 2012 PRF vs, Ostial PVI os, P 89 96 185 0 12
Herrera et al. (20) Germany 2011 PRF vs, WACA ospP 24 27 N 20 NA
Gaita et al. (21) ltaly 2011 PRF vs. Ostial PVI 0s, P 36 36 2 a] NA
Choo et al, (22) vs, WACA +Lines y P 6

E.E.!i-r;'n.c::n.;fEI-I:..".-l’::-.r;a:ry".".".2-0.1.1"?’&E:..\:J;E:\".".".".".".-L’.T.,-F’..".-;t.)""4;)""4-4"-"""""8":

PoBumeetal (12) | CoechRepublic | 2010 PREwSWACA . RCLE Sl s 902 0 7

Ablation Success

Procedure Duration

Odds Ratio

Study or Subgroup IV, Random, 95% CI

Nean Ditference

Study or Subgroup ¥, Rardom, 35% CI

Traditional analysis
Beukema g

Birer I B A—

Bulva Y oA

Choo -_—
De Greed T

Khaykn _—

McCroady 1T

Richter -_—

Spizer -

Tivig 1 ‘

All series:
PVAC more effective
HR: 1,53 (1,17-2,0)

Favors Favors
Point-by-Point PVAC
+ . . + .
01 02 05 1 Z 5 10

Fawrs IRF  Favors PRF

All series:
PVAC faster
-42 min (-18 a -66)

Traditional analyss

Babams

Eftrar S
Buan
Cron W

Da Graef ul
Gaita
Hamwa
Khaykin -
Loot
McCready
Richtaw
Splaer
Thig

s S

PVACfaster P-by-P

faster

o 0 0 1)
Favoss PRF - Fiors RF

Only Randonized Controlled Trials

Ablation success

Odds Ratio
Study or Subgroup IV, Random, 95% CI
Bittner B
Bulaver -
McCready
Similar Efficacy Favors Favors
HR 1 23 (O 8 1 9) lPoint-by-Point . PVA(}
B S 001 01 1 10 100
Favors IRF  Favors PRF
Procedure duration
Mean Difference
Study or Subgroup IV, Random, 95% CI
Bittner -
Bulaver -
McCready "
PVACfaster
PVAC faster -

-60 min (-17 a-103)

200 -100 0 100 200
Favors PRF Favors IRF



ﬁ’gmi‘m‘ nin PVAC Gold: Santa Maria Study

PVI with a multipolar duty-cycle catheter (PVAC): randomised controlled trial

« Comparative study with conventional therapy
(point-by-point, irrigated-tip). AF Type

« Ablation strategy: PVI + cavo-tricuspid isthmus
in patients with at. flutter history

« Patient monitored: Event-recorder at 3, 6 and
every 12 months

* Ablation success: freedom from AF or sustained PA raroxistica T
supraventricular arrhythmia (> 30 secs) o0 0 Mose

N=354 pts (67,5 male, 58+12yo) | PVAC (n=179) | Conv.(n=175) n

Acute isolation 98,3% 93,1%
Complications (all) 4.9% 7,8% ns
Hemopericardium 0% 0,013
CVA 0% ns

. Procedure duration 136 min 230 min

X-ray duration 24,4 min 27,1 min ns




ﬁ"smm‘ PVAC Gold: Santa Maria Study

RESULTS: follow-up 36 months

Success after a single AF ablation procedure

1.0 Ti’fy’g‘f%g* Success after multiple AF ablation procedures
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Single ablation success: 68% Multiple ablation success: 85,8%

 Conclusion:

— PVAC multipolar catheter in comparison to conventional ablation therapy,
is equally efective to obtain PVI, but is associated with shorter procedure
duration and decreased tamponade risk.

@ — The incidence of clinically manifest stroke has to be monitored




ﬁ‘sm‘m‘ wrin - PVAC: Multicenter Gold AF Registry

- 12-Month efficacy outcome

- Prospective, observational, Median RF applications N=23
multi-center study Mean procedure time 107.0 + 39.5 min
- 1054 patients, median age 62, Mean Fluor. time 25.0 = 15.5 min

o) —_
67.6% male, BMI=27, CHAZDS2- | 4 1ap time 154.7 + 49.3 min
VASc = 2.

Acute PV 94,3% (977/1036)

- 70.2% Paroxysmal AF, 26.5% E—_ — >
Persistent AF, 3.3% long standing dy-complication 157 (=2t]
Persistent AF. 12 months AF recurrence 22,3%

Conclusion:
— 22.3% AF recurrence rate at 12 months

— Reduction in arrythmia related symptoms and
improved quality of life were observed. rL\

) i — Periprocedural complication rate of 3%
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ﬁ"smm ..;. Cryo-ablation: Fire and ICE Trial

Arctic Front Advance

FIRE AND ICE MethOds
* RFC Ablation (“FIRE”) *  Cryoballoon Ablation (“ICE”)
— Power was not to exceed — Max. freeze duration of 240s recommended

— 40 W at A/l aspect
— 30 W at P/S aspect
— 3D electroanatomical mapping

— Bonus freeze after isolation recommended
— Phrenic nerve pacing required

@)/ ACC.I6

- Multicentric, randomized, experient operators

- Paroxysmal AF refractory to AA drugs

- Primary efficacy: sustained atrial arrhythmia, need AA drugs, re-ablation
- Safety: death, cerebrovascular events, SAE

@ T Follow-up: 1,5 years (L\

Kuck et al: N Engl J Med 2016;374:2235-2245
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Crio-ablagéo: Fire and ICE Trial @

Primary Efficacy End Point
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Modified ITT analysis

* HR[95% CI] = 0.96 [0.76-1.22]; p = 0.0004
= Non-inferiority hypothesis met

= Superiority test: p=0.74

600 800 1000
Days Since Procedure
Number at Risk
Cryoballoon 374 338 242 194 165 132 107 70 57 34 12
RFC 376 350 243 191 149 118 93 58 a4 25 12
) . Cryo RFC

Efficacy End Point Type (N=374) (N=376)
Recurrent atrial arrhythmia 80 87
Antiarrhythmic drug prescription 51 49
Re-ablation 7 7

\V/ [
n

3 da Pewesun RNV

Kuck et al: N Engl J Med 2016;374:2235-2245
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ﬁw‘m' .o Crio-ablacao: Fire and ICE Trial

Complicagoes: Crio— 40 (10,2%); RF - 51 (12,8%) — HR 0,78, p= 0,24

TREANDICE Key Treatment-Related Serious Adverse Events
Event (N, % RFC (n=376 oballoon (n=374

| Groin Site Complication’ 16 (4.3%) 7 (1.9%)

| Atrial Flutter/Atrial Tachycardia™ 10 (2.7%) 3(0.8%)

' Phrenic Nerve Injury unresolved at discharge 0 10 (2.7%)™
Unresolved at 3 months 0 2 (0.5%)
Unresolved at > 12 months 0 1(0.3%)

 Cardiac Tamponade/Pericardial Effusion 5(1.3%) 1(0.3%)

| Stroke/TIA 2 (0.5%) 2 (0.5%)

 Atrial Septal Defect 1(0.3%) 0

 Esophageal Ulcer 0 1(0.3%)

 Pericarditis 0 1(0.3%)

Atrioesophageal Fistula 0 0
Pulmonary Vein Stenosis 0 0

" Includes vascular pseudoaneurysm, AV fistula, device-related infection, hematoma, puncture site hemorrhage, groin pain
" Serious (e.g. hospitalization) and causally related to the therapeutic intervention (e.g. ablation-induced or drug-induced
@ ™ 8 resolved by 3 month visit, 1 resolved by 6 months visit, 1 unresolved after 12 month visit




ﬁ‘s,\m' LARIA Crio: Fire and ICE Trial

e AIND s Procedural Characteristics

Time Measurement RFC Cryoballoon

(minutes) (n=376)" (n=374)" P-value™

Procedure Time™ 1409+549 1244%39.0 <0.0001
LA Dwell Time™ 10861449 9231314  <0.0001

Fluoroscopy Time 166178 21.7x139  <0.0001

" Calculations based on mITT
" t-test

"™ Protocol required 30-min waiting period after last application to assess PVI

o @) ACC.16
Q\‘/’J sz

Kuck et al: N Engl J Med 2016;374:2235-2245
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Fire and ICE: less rehospitalization

Table | Summary of rehospitalization data
Total number of events; subjects with events Hazard ratio (95% CI) P-value
Cryoballoon (n= 374) SR (n = 376)
All-cause rehospitalizations 210; 122 (32.6%) 267; 156 (41.5%) 0.72 (057-091) 0.01
Cardiovascular rehospitalizations 139,89 (23.8%) 203; 135 (35.9%) 0.61 (047-080) <0.01
Repeat ablations 49,44 (11.8%) 70; 66 (17.6%) 0.65 (0-45-095) 0.03
Direct-current cardioversions 13;12 (3.2%) 28; 24 (6.4%) 0.49 (025-098) 0.04
A Repeat Ablation B e
s
3 80%
o o - ° -~
E 425;‘: o - o § 60%
- 0
w o
£
? g e Log-Rank P-value = 0.03
8 £
1 S 2%
= L © ®oe " 4
2 | P33 0. g
| P - a ) 0 90 200 400 600 800 1000
0 90 200 400 600 800 1000 Days Since Index Ablation
No. at Risk
Q\j Days Since Index Ablation YOBALLOON : ’ ‘ : o

Kuck et al: Eur Heart J 2016:37:2858-2865 '




FIGURE 3 Arrhythmia-Related Symptoms, QoL, and EHRA AF Symptom Score
A A 60% B A7.1 (p<0.0001)
e 70%
couees o cano )L(/\IML OUNBATION T4 5 AN 0PEN ACCESS AaicL< e m Baseline o
HE CC BY-NC-ND LICENS! re icen 60% 12 Months 2 4 3.3 (p=0.008)
NEW RESEARCH PAPERS 50%
0% 422% 42%
Single-Procedure Outcomes and n B0 o 469 473
Quality-of-Life Improvement o 20%
12 Months Post-Cryoballoon Ablation in 10%
Persistent Atrial Fibrillation % 2% 8% 5% 6% %
Results From the Multicenter CRYO4PERSISTENT AF Trial Dizziness  Palpitations Rapid Heart  Dyspnea Fatigue Physical Mental
at
e o Alp<0ot
Nicolas Lellouche, MD,’ Pascal Defaye, MD"
Cc
21
TABLE 1 Patients' Baseline Characteristics (N = 101)
L 75 (74.3) FIGURE 2 Freedom From Atrial Fibrillation, Atrial Flutter, Atrial
Male - Tachycardia Recurrence 13
Age, yrs 61.8 £10.5
PerAF onset, days 120.6 + 98.0 5 R
CHA:DS:-VASC 1.6 +13 o
o
BMI, kg/m’ 282 + 4.2 g 3. Baceii 1 Month
£ seline onths
Systolic BP, mm Hg 129.9 = 14.0 g
. . -4
Diastolic BP, mm Hg 82.0 £ 1.1 £ i Freedom from Atrial Arrhythmia Recurrence:
LAD, mm 4345 £ & Months: 81.1% (Lower 95% CI: 73.1%) . . )
" = % 12 Months: 60.7% [.LOWE‘J’S'.F% cr 5171%) j). (B) 36-Item Short Form Health Survey (SF36) quality-of-life (QoL) improvement (baseline to
LVEF. % 56 + 8 E Tbrillation (AF) symptom score reduction (baseline to 12 months).
Coronary artery disease 5(5.0) g g4
Hypertension 63 (62.4) z
S
Type Il diabetes 5(5.0) £ g4
Dyslipidemia 20 (19.8) %
i ¢
ST 22 (21.8) L TABLE 3 Major Adverse Events (N =101)
Alcoholism 4 (4.0) T T T T 1
Prior DCCV <12 months 51(50.5) ’ S Qw:blatiu" orocedie = Vascular pseudoaneurysm 2 (2.0)
Prior stroke/transient ischemic event 4(4.0) Transient 5T-segment elevation 1(1.0)
NYHA functional classification paltie"m at Risk i : i X Pericardial effusion/tamponade 1(1.0)
Subject does not have heart failure 46 (45.5) 101 89 71 60 51 PNI at discharge 0 (0.0)
I 23(22.8) Stroke/TIA 0 (0.0)
n 26 (25_7) Kaplan-Meier EI.J[VE [}‘f-T_iI'ITE t-o first atrial -ﬁhlillatinn. atrial ﬂut.ter. or atrial ta-chy(ardia . Pulmonary VeIl stenosis 0 (0.0)
recurrence. Subjects with a primary endpoint =12 months from index cryoablation had their
L 56.0) time to primary endpoint set to 12.0 months. Cl = confidence interval. AE fistula 0 (0.0)
v 0 (0) Death 0 (0.0)
Not reported 1(1.0) Total 4 (4.0)
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— Kardia

— Heliostar



®.... .. Atrialfibrillation ablation

W In what patients is classic point-by-point ablation
with mapping system still needed?

W AF re-ablation
wwAblation of AF + A. Flutter

w Ablation of AF with an identified trigger
WAT / PAB
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 Conclusion:

— For PVI in AF ablation, single-shot techniques are
easier, faster, less operator dependente and equally
effective as conventional ablation therapy

— In the future single-shot techniques will be dominant
in the PVI for AF ablation initial atempt




