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Atriyal Fibrilasyon Ablasyonu

| llallb Il

- Ritm kontroli planlanan ﬂ:]

- En az bir klas I ya da III antiaritmik ilaca refrakter veya

intoleransi olan

« Paroksismal AF hastalar:

Bu hastalarda, islem oncesi hastalarin prosediirel risk ve

sonuclarinin bireysel olarak degerlendirilmesi de Sinif I

endikasyon

NEDEN??

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



Kateter ablasyon vs antiaritmik ilaclar1 karsilastiran ilk
randomize kontrollu calismalarin ozeti

Ablation Versus Antiarrhythmic Therapy: Randomized Trials
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Neden yeni calismalarin sonuclarina ihtiyacimiz var ?

- En kompleks girisimsel islemlerden biri

- Transseptal kateterizasyon

« Pulmoner ven cevresinde multipl lezyonlar
« Niiks riski

- Antikoagiilasyon

- Basar1 oranlar (persistan AF?)

« Tek merkezli calismalar ve kayitlar

- Basarmin standartlasmis bir tanimi yok



Cryoballoon Ablation of Pulmonary Veins
for Paroxysmal Atrial Fibrillation

First Results of the North American
Arctic Front (STOP AF) Pivotal T'rial

Calismaya son iki ayda ikiden fazla paroksismal AF atagi geciren en az

bir ilacin basarisiz oldugu hastalar aliniyor

245 hasta, 163 hasta kriyo, 82 hasta AAT

31 kriyoablasyon hastasina blanking periyodda tekrar ablasyon

65 antiaritmik tedavi alan hasta kriyo grubuna crossover

JACC 2013;61:1713-23
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CRYO = 69.9% (114/163)
68.6% KM estimate
(APS + freedom from CT)

1 veya daha fazla antiaritmik tedaviye rezistan hastalarda rekiirren
semptomatik AF onlemede Kriyobalon ablasyonun etkili oldugu STOP-AF

calismasinda gosterilmistir

Bu calismada ciddi olumsuz olaylar orani diisiik olmasina ragmen, minor

olumsuz olaylar gozlenmistir.

3.1(6.3)%
n=5

Ablation Ablation Drug Ablation Drug
n=163 n=82 n=163 n=82

All serious adverse events: cryoablation 12.3%; drug Rx 14.6% P=0.69




PAF’ta ilac denemeden ablasyon

Original Investigation

Radiofrequency Ablation vs Antiarrhythmic Drugs as First-Line
Treatment of Paroxysmal Atrial Fibrillation (RAAFT-2)
A Randomized Trial

Carlos A. Morillo, MD, FRCPC; Atul Verma, MD, FRCPC; Stuart J. Connolly, MD, FRCPC; Karl H. Kuck, MD, FHRS; Girish M. Nair, MBBS, FRCPC;
Jean Champagne, MD, FRCPC; Laurence D. Sterns, MD, FRCPC; Heather Beresh, MSc; Jeffrey S. Healey, MD, MSc, FRCPC;
Andrea Natale, MD; for the RAAFT-2 Investigators

PAF, daha once ilac tedavisi verilmemis 127 hasta antiaritmik tedavi (AAT) veya
ablasyona randomize, 24 ay takip

P.S.N. semptomatik veya asemptomatik, 30 sn’den daha uzun siiren, dokumante
edilmis atriyal tasikardi

S.S.N. Semptomatik atriyal tasikardi ve hayat kalitesi




Figure 2. Kaplan-Meier Curves of Time to First Recurrence of Any Atrial Tachyarrhythmias {4) and Time to First Recurrence of Symptomatic Atrial

Tachyarrhythmias (B)
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Daha once antiaritmik tedavi kullanmayan PAF
hastalarinda rekiirren semptomatik AF onlemede
Kriyobalon ablasyonun antiaritmik ilac tedavisine
gore etkili oldugu RAAFT-2 calismasinda
gosterilmistir.

I, M2XAr

? af |gure 2 in the Supplement,




I
| Original Investigation

Association of Atrial Tissue Fibrosis Identified by Delayed
Enhancement MRI and Atrial Fibrillation Catheter Ablation
The DECAAF Study

Nassir F. Marrouche, MD; David Wilber, MD; Gerhard Hindricks, MD; Pierre Jais, MD; Nazem Akoum, MD; Francis Marchlinski, MD;
Eugene Kholmovski, PhD; Nathan Burgon, BSc; Nan Hu, PhD; Lluis Mont, MD; Thomas Deneke, MD; Mattias Duytschaever, MD; Thomas Neumann, MD;
Moussa Mansour, MD; Christian Mahnkopf, MD; Bengt Herweg, MD; Emile Daoud, MD; Erik Wissner, MD; Paul Bansmann, MD; Johannes Brachmann, MD

2 nde rekurren aritmi

Kateter ablasyon yapilan AF hastalarinda MRI ile saptanan atriyal

fibrozis rekiirren aritmi ile iliskili

= 475 giinde rekiirren aritmi

Evre 1 fibrozis % 15.3
Evre 2 fibrozis % 35.8
Evre 3 fibrozis % 45.9
Evre 4 fibrozis % 69.4

JAMA 2014;311:498-



Periprocedural Stroke and Bleeding Complications in Patients undergoing
Catheter Ablation of Atrial Fibrillation with Different Anticoagulation
Management: Results from the "COMPARE" Randomized Trial

RF pulmoner ven izolasyonu ile AF ablasyon, CHADS2 skoru >1

Islemden 6nceki son 3-4 hafta icinde INR’si 2-3 arasinda olan 1584 hasta

Hastalar warfarin kesilmesi veya warfarin devam gruplarina randomize

Warfarin altinda islem yapildiginda tromboemboli riskinde dramatik
azalma ve kanama riskinde de azalma

= Stroke/TIA  =Minor » Major
Bleeding Bleeding

o =

-20%
-40%

-60%

Relative Risk Reduction (%)

-

Circulation. 2014 Jun 24;129(25):2638-44
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AMIO-CAT calismasi: AF ablasyonu sonrasi kisa sureli
amiodaron

Recurrence of arrhythmia following short-term
oral AMIOdarone after CATheter ablation for
atrial fibrillation: a double-blind, randomized,
placebo-controlled study (AMIO-CAT trial)

Stine Darkner'*, Xu Chen!, Jim Hansen?, Steen Pehrson', Arne Johannessen?,
Jonas Bille Nielsen', and Jesper Hastrup Svendsen'34

« AF ablasyonu uygulanan 212 hasta, 8 haftalik amiodaron vs plasebo

* Primer sonlanmim kor donemden sonraki (ilk ii¢ aydan sonra), 30 saniyeden

daha uzun stiren atriyal tasiaritmi

Eur Heart J. 2014 Dec 14;35(47):3356-64.



The AMIO-CAT trial

Primary endpoint

Freedom from AF/AT at 6-month follow-up
P=0.18

70 % ~ I I
60 % -
50 % ~
40 % ~
30 % -
20 % -
10 % -
0% -

Placebo Amiodarone
(n=99) (n=107)
A Darkner et al. Eur Heart J 2014; published today A

Completed final Holter

Off AADs

- except 1 patient
(amiodarone group) unwilling
to stop amiodarone initiated
during Blanking period

Freedom from atrial
tachyarrhythmias




The AMIO-CAT trial

Secondary endpoints

AF/AT related hospitalizations and cardioversions
within the blanking period

Total Placebo/Amlodarone
- Al patients (n=212) (104/108)
£~ Only paroxysmal {(n=107) (53i54)
Variable & only persistent  (n=105) (51154)

AF ablasyonu sonrasi kisa stireli amiodaron
tedavisi, kor donemdeki atriyal tasiaritmi
sikliginda azalma saglasa da uzun donem

atriyal tasiaritmi rekiirrensi iizerine etkili
degil




Efficacy of Antiarrhythmic Drugs Short-Term Use
After Catheter Ablation for Atrial Fibrillation trial

Efficacy of Antiarrhythmic drugs Shert-Term
use after catheter ablation
for Atrial Fibrillation trial

_2 EAST-AF

AF ablasyonu sonrasi 90 gunliik antiaritmik kullanimi uzun
donem klinik sonuclarda iyilesmeye yol acacak sekilde erken
aritmi rekirrens insidansini ve sol atrium reverse remodelingi

azaltabilir mi?

Eur Heart J. 2015 Sep 28




Patient flowchart

ATP-Guided W UNDER-ATP trial Conventional
PVI N=1113 Completed ablation procedure PVI N=1007

| | Excluded from

EAST-AF trial

=
£

EAST-AF trial: N=76

N=2044

Control
N=1026

. Withdrawal of consent to
participate in the study, N=6

AAD for 90 days
N=1018

Control group

N=1022

Death:
Lost to FU:

- Death: N=2
Lost to FU: N=5

|

1-Year FU Data Available
N=1012

ESC CONGRESS

|

1-Year FU Data Available
N=1015

2015

Hot Line presentation

www.escardio.org/E5C2015



Secondary endpoint

Freedom from AF/AT during the blanking period

AAD group 59.0

rRRR=14.1%
Control group 52.1%

Log-rank P = 0.002
1 Adjusted HR 0.84, 95%CI (0.73-0.96), P = 0.01

Interval 0d 30d 60d 90d
AAD group; N at risk 1016 640 623 600
Control group; N at risk 1022 569 549 532

ESC CONGRESS

et Hot Line presentation www.escardio.org/ESC2015



Primary endpoint

Freedom from AF/AT at 12-months of follow-up

- AAD group
— } 69.5%
~| Blanking §
o Control group: 67.8+
Fernoc o
Log-rank P = 0.41
Adjusted HR 0.93, 95%CI (0.79-1.09), P = 0.38
1 I | ] || I || [ I
Interval Od 90d 180d 270d 365d 450d
AAD group; N at risk 1016 1016 828 737 570 163
Control group; N at risk 1022 1021 810 723 557 165

ESC CONGRESS

S Hot Line presentation www.escardio.org/ESC2015



Paroxysmal AF
AAD group
99 6
_ | Blanking
Y Period contrOI Fow 72.3%
Log-rank P = 0.95
Adjusted HR 0.97, 95%(CI 0.79-1.20, P=0.80
Interval 0d 180d 365d
AAD group; N at risk 692 582 402
Control group; N at risk 684 565 395

ESC CONGRESS

Persistent / Long-Lasting AF

AAD group )
:63.0%
Blanking :
1 Period - —
Control group : 58.7%
Log-rank P = 0.23
Adjusted HR 0.87, 95%CI 0.68-1.12, P=0.28
7 0 65
Interval 0d 180d 365d
AAD group; N at risk 324 246 168
Control group; N atrisk 338 245 162

2015

Hot Line presentation

www.escardio.org/ESC2015



_EAST-AF

W Pt - 0- Shon Tesm
wﬁ-m non

- AF ablasyonu takiben 90 giinliik periyodda kisa donem
AAI kullanimi kullanim siiresi icinde AT/AF rekiirrensi

anlaml sekilde azaltmistir

- Bununla beraber bu azalma 1 yilhk takipte Kklinik

sonuclarda iyilesmeye yol acmamastir



SARA Study

Table2 Secondary outcomes

. 1: Ablation — — — 2: Antiarthythmilc drugs Outcome Ablation Drug therapy
2 : (n = 98) (n = 48)
° L
E os
2 Freeof any recurrence of AFor 59 (602) 14 (292 0+
'E, 0.6 . flutter (confirmed during
5 S e =30s)
B.l T e Crossovers 35(35.7) 0 (0w
g Cardioversions
o
‘3 - Mane 64(65.3) 24 (500)™*
E: 1 22(224) 10 (208)
£ oo 2 or more 12(123) 14 (292)
@ : Haspitalizations related to 2(20) 3 (625)°
0 2 H N 2 arrhythmia
Follow-up (months after blanking period)
: ; : z =ll.-"d':;a'r.rid flutter.
¥ test.
Figure 2 Survival curves for the primary endpoint. hCad-.rane—AnrimaatsL
“Fisher's eacttest

*p < Q05 P = 001, P < 0001

Persistan AF hastalarinda 12 aylik takiplerde kateter
ablasyon tedavisi; sinus ritminin idamesinde
antiaritmik ilac tedavisine tstundur

Eur Heart J 2014;34:501-7



STAR AF Il (The Substrate and Trigger Ablation
for Reduction of Atrial Fibrillation Trial Part Il )

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Approaches to Catheter Ablation
for Persistent Atrial Fibrillation

N Engl J Med. 2015 May 7;372(19):1812-22.



- 12 ulke 48 merkezden toplam 589 hasta

- Calismaya dahil edilme: En az bir antiaritmik ila¢ tedavisine direncli

semptomatik persistan AF ( sustained epizod > 7 giin ve < 3 y1l)

- Calismadan dislanma: Paroksismal AF, sustained AF epizodu > 3 yil,

sol atrium cap1 > 60 mm

ustria, 7
Norway, 24 Belgium, 11




Persistan AF’de:

Izole pulmoner ven izolasyonu

Pulmoner ven izolasyonu + komplex fraksiyone

elektrokardiyogram

« Hastalar 1:4:4 seklinde ti¢ stratejiye randomize

- Ilk ablasyondan sonra ayni randomizasyon stratejisine 3-6 ay icinde

tekrar ablasyon prosediiriine izin veriliyor

e,

A
’

\\

—— :
{}; \ Right superior
. | pulmonary vein

el
\ |

Left inferior
pulmonary vein

A
\

Right inferior
pulmonary vein

Region of complex
fractionated electrograms

Left inferior
pulmonary vein

.

| A28
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Right superior
pulmonary vein

Right inferior
pulmonary vein




58+ 10 609 6129
Cinsiyet-erkek (n) (%) 52 (78) 213 (82) 196 (76)
Ejeksiyon fraksiyonu (%) 55 + 11 57 £ 10 57 £ 10
Sol atriyum (mm) 44 + 6 44 + 6 46 £ 6
I1k AF tanisindan itibaren
e e (D 4.3 £ 6.3 4.2 £ 5.0 3.6 £ 4.2
Bazal AF siklig1 (saat/ay) 83 + 36 85 + 33 80 + 37
6 aydan uzun siirekli AF— n 5 () o () 186 (72)
(%)
Hipertansiyon 32 (48) 143 (55) 158 (62)
Diyabet 6 (9) 31 (12) 26 (10)
Koroner arter hastalig: 2(3) 21 (8) 29 (11)
Inme/GIA 6 (9) 14 (5) 19 (7)
Kalp yetersizligi 3(4) 10 (4) 15 (6)
31(46) 93 (36) 81(32)
25 (37) 126 (48) 127 (50)
6 (9) 31 (12) 29 (11)

5(7) 10 (4) 19 (7)



Sonuclar

I O

Prosediir
bl EGIS Y 166,95 + 54.83 220.16 + 83.20 22256 £89.37  <0.0001

Mapping
zamani (dk) 13.89 + 6.64 18.75 + 14.01 14.38 + 7.68 <0.0001

Floroskopi

zamani (dk) EEETESTRT 42.11 £ 21.70 40.91 + 24.97 0.0003




Herhangi bir prosediir sonrasi, antiaritmik ilac alip almamaktan bagimsiz
>30 sn dokumante AF

@
_ = Pulmonary vein isolation
Bl e {2 01010 EIRCRDGRANS
] — Isolation + Lines
0.0 1
L 0.7 8 o A LI SR I Y PR [ AL e PR 9 L /=P 1P L R . P9 R . L1 1 L Y L L .00 O L LU B
g *f 20 & & B 6 F 8§ F 40 42 54 945 16 9% 18 1% 20
No. at Risk Number of months since first ablation
Pulmonary vein isolation  B1 60 a0 41 36 23
Isolation + Electrograms 244 2472 161 137 124 72
Isolation + Lines 244 240 152 133 115 57




PVI PVI+CFE PVI+Lineer
Kategori (n=64) (n=254) (n=250)

Giris yeri hematomu 0 3

Pulmoner ven izolasyonuna diger iki prosediiriin

eklenmesi, persistan AF hastalarinda rekiirren AF gelisimi

acisindan fark yaratmamakta

/Inme

Atriyal-0zefageal
fistiil/Isleme bagh 6liim
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Pulmonary Vein Isolation
Versus Defragmentation <D
The CHASE-AF Clinical Trial

Julia Vogler, MD,* Stephan Willems, MDD~ Arian Sultan, MD,.{ Doreen Schreiber, MDD, Jakob Lidker, DD,
Helge Servatius, MDD 5 Benjamin Schaffer, MDL,* Julia Moser, MDD, * Boris A. Hoffmann, MD,* Daniel Steven, MDY

FIGURE 1 Stepwise Ablation Approach

Atrial fibrillation

(n=75)
n = 30 '
C5 Defragmentation -
(n = &1}
]
RA Defragmentation -~
(n = &8}

'

Atrial tachycardia
[n =27}

LB iDLl B

LIS JAAMPIED [ENII)

n=1] Step 3 n=16
Mapping and ablation of AT

Sinus riwthm

The subsequent ablation steps used with the stepwise approach. AT = atrial tachycardia;
CS = coronary sinus; LA = Left atrium; A = right atrium_




TABLE 1 Baseline Charscteristics

PV Full Defragmentation
{n=78) (n = 75) p Value

Patient demagraphics

A, yrs 630 + 96 6114109 043

Male 56 (71.8) &0 (B0.0) 0.24

Body mass index, kefm’ 72+47 175+32 078
Baseline dates conceriing AF

Histary of AF, mariths 521477 G44=612 056

Langest episode of AF, days R40+4BE ET0+£1308 003

184.3 (121.7-365.2) 152.2 (64.93-235.9)

CHAGD5 - VASE seare 21113 17£13 0.0
Medical histary

Corarary artery disease 21(269) 12 (16.0) 010

Valvular heart disease 5 (6.4) 227 044

Arterial Iypertensian 65 (83.3) 57 (76.0) 0.26

Dyslipidernia 39 (50.0) 26 (34.7) 0.06
Baeline e:l‘ncadl:-gmﬁk T CETE T

LVEF, % 60.0+7] 59.8+ 71 099

LA diameter, mm 44566 43752 030
Antiarrhythmic theragy before ablation 35 (46.1) 35 (46.7) 094

Amiodarane 20(263) 17 @227)

Flacainide/ prapafenane 9 (1.6 (1.0) 9 (12)/0 (0.0)

Dronedarone 4(53) B (0.7

Values are mean = S0, n (%], or median {imerquartile range).

AF = atrial fibrillation; CHA;05;-VASC = congestive heart fallure, hypertension, age =75 years, diabetes
mellines, prior stroke or TIA of thromoemibolism, vascular disease, age 65-74 years, se LA = (eft atriem;

LWEF = lieft veninoular ejection fraction; P = pulmanary vein isolation.

Variable Pyl Defragmentation p Value
Basaling AFCL, ms
LAk, MNo+28 1WE4+MBE 073
RAA M7+33 170+30 062
5 1B09+1230 1667+328 03B
LSPY 1we+324 1750+£367 087
LIFY 1766+309 1TBI9+2EE8 093
RSPV 1B1.5+343 1BE4+333 016
RIPY 1823+ 208 1Bi10+269 065
Procedure duration, min =~ 124.9 £ 365 2206+ 582 <0.001
Radiafrequency 450 + 125 999+ 362 <0.000
application time, min
Fluorascopy time, min 260 +123 527+ 183 <0.001
Fluid intake, ml 1,356.9 + 6005 28211 + 9423 <0.001
¥alues are mean + SO

AFCL w atrial fbrillation cycle length; C5 = coronary sis; LAA = left atrial
appendage; LIFV = left infenor pulmonary vein; LSPV = left supenor pulmonary
vein; PV1 = pulmonary ven isolation; BAS = night atrial appendage; RIFY = right
infierior pulmonary wein; RSPY = right supenior pulmaonary ven.




Catheter Ablation of Persistent Atrial Fibrillation: Pulmonary Vein Isolation

GURE 4 Rhythm Outcome After Single Ablation

ence from Any AT/AF [1100%]
=] =] =

Pulmoner ven izolasyonuna full defragmentasyonun

eklenmesi, persistan AF hastalarinda rekiirren AF gelisimi

acisindan fark yaratmamakta

3 Months 6 Months 9 Months 12 Moths
Follow-up Months

Wy [ Fult Defrag

Vogler, J. et al. J Am Coll Cardiol. 2015; 66(24):2743-52.

In comparing pulmonary vein isolation (PVI) to defragmentation (full defrag), recurrence per treatment group after a follow-up of 3, 6, 9, and
12 months is shown for (top) atrial fibrillation (AF), including both paroxysmal and persistent AF patients, and (bottom) any atrial arrhythmia
(10 crossover patients excluded). The stepwise approach (full defrag) did not appear to provide additional benefit over PVI alone in these patients.




Original Article

Radiofrequency Ablation of Persistent Atrial Fibrillation

Diagnosis-to-Ablation Time, Markers of Pathways of Atrial
Remodeling, and OQutcomes

Ayman A. Hussein, MD: Walid 1. Saliba, MD; Amr Barakat, MD;

Mohammed Bassiouny, MD; Mohammed Chamsi-Pasha, MD; Rasha Al-Bawardy, MD;
Al Hakim, BS; Khaldoun Tarakji, MD; Bryan Baranowski, MD; Damel Cantillon, MD;
Thomas Dresing, MD; Patrick Tchou, MD; David O. Martin, MD; Nira) Varma, MD;
Mandeep Bhargava, MD; Thomas Callahan, MD; Mark Niebauer, MD; Mohamed Kanj, MD;
Mina Chung, MD; Andrea Natale, MD; Bruce D. Lindsay, MD; Oussama M. Wazm, MD

Background—Various ablation strategies of persistent atrial fibrillation (PersAF) have had disappointing outcomes, despite
concerted clinical and research efforts, which could reflect progressive atrial hhnll.jlmn—rc]dtf_'d ..ll.rm] n.r_']'ru:u:in::]|]'|.i=I

Methods and Results—Two-year outcomes were assessed in 1241 consecutive ablation
of PersAF (2005-2012). The time intervals between the first diagnosis of PersAF and the ablation procedures were
determined. Patients had echocardiograms and measures of B-type natriuretic peptide and C-reactive protein before the
procedures. The median diagnosis-to-ablation time was 3 yvears (25th=75th percentiles 1=6.5). With longer diagnosis=to=
ablation time (based on guartiles), there was a significant increase in recurrence rates in addition to an increase in B-type
natriuretic peptide levels (P=0.01), C-reactive protein levels (P<0.0001), and left atrial size (P=0.03). The arrhythmia
recurrence rates over 2 years were 33.6%, 52.6%, 57.1%, and 54.6% in the first, second, third, and fourth quartiles,
respectively (P <0.0001). In Cox Proportional Hazard analyses. B- -type natriuretic peptide levels, C-reactive protein
levels, and left ..l'[l'lrl] size were associated with arrhythmia recurrence. The diagnosis-to-ablation time had the strongest
association with the ablation outcomes which persisted in multivanable Cox analvzes (hazard rabio for recurrence per
+1Log diagnosis-to-ablation tme 1.27, 95% confidence interval 1.14-=1.43; P=00.0001; hazard ratio fourth versus first
quartile 2.44. 95% confidence interval 1.68=3.65; P 4<0.0001).

Conclusions—In patients with PersAF undergoing d]:fdtum the time interval between the first diagnosis of PersAF
and the catheter ablation procedure had a strong assoclation with the ablation outcomes, such as shorter diagnosis-

to-ablation times were associated with better outcomes and in direct association with markers of atrial remodeling.
(Cire Arrhythm Electrophysiol. 2016:9:¢003669. DOI: 10.1161/CIRCEP.115.003669.)




Table1. Baseline Characteristics of the Overall Study Population and Categorized Into Quintiles of the Time Interval
Between the First Diagnosis of Persistent Atrial Fibrillation and the Ablation Procedure

First Diagnosis to Ablation Time Quartiles, y

Variable All Patients <l 1.1=3.0 31=65 6.8 FValue
N 1241 82 287 268 304
Continuous AF, weeks 13 (6=34) 12 (3=26) 13(3=30) 11 (4=26) 11 (5-57) 0.0004
Continuous AF=12 months 17.3 5.2 196 198 282 <0.0001
Age, y 61.010.2 609104 60.9:9.7 60.7+10.2 6142103 09
Male sex 78.5 783 7o 158 826 02
Coronary disease 201 186 199 235 19.4 04
Hypertension 35 nr 18 459 451 <0.0001
Diabetes mellifus 85 6.5 94 a0 95 04
LVEF, % 52394 52441 52105 52383 52.3+9.8 0.4
Left atrial size, cm? %.7+63 25553 68707 26.9:6.0 274260 0.03
hs-CRP, mgyL 1.8{0.5=4.1) 15(0.7=3.4) 1.8 {0.6=4) 23059-54)  21(1.1=41)  <0.0001
BNP, pg/mL 17 (66=191) 104 (38=175) 122(67=207)  M6(E2-203 126 (B0~189) 0.01
Ablation

PV isalation 100 100 100 100 100 1

Left atrial ablations B5.6 f6.4 B8.6 G3.6 64.2 0.6

SVC isolation 69,6 530 4.1 123 832 <0.0001

Numbers are %, median (25th=75th percentile) or mean=5D. AF indicates atrial fibwillation; BNP, B-type natriuretic peptide; CRP, C-reactive
protein; LVEF, left ventricular ejection fraction: PV, pulmonsary vein; and SVC, superior vena cava.



Log rank p-valie <0.0001 Diagnosis to ablation Table 2. Persistent Atrial Fibrillation (PersAF) Ablation Outcomes in Univariable and Multivariable Cox
time quartiles — 1 Proportional Hazards Analyses
-2

Univariabh:
: : Hazard Ratio (95% Cf) PValue Hazard Ratio (95% Cf)

Persistant AF’nin ilk tanisi ile kateter ablasyonu arasinda

gecen sure ile ablasyon basarisi arasinda guclu bir iliski

saptanmistir.

I[85y 1.95 (1.54=2.47) 2,32 1.58-3.47)

4(=65Y) 1.54 (1.54=2.44) 2,44 (1.68=-3.65)

The hazard ratios are for arrhythmia recurrence over 2 years of fiollow-up after a single ablation procedure and off antiarhythmics.
AF indicates atrial fibrillation; BNP, B-type natriuretic peptide; Cl, confidence interval; CRP, C-reactive protein; LA, left atrium; LVEF,

|edt ventricular ejection fraction; Time in PAF, time with paroxysmal; AF diagnosis before the diagnosis of persistent AF.
*Separate multivariable model because of overlap with the primary variable of interest.




The long-term efficacy of cryoballoon vs irrigated radiofrequency
ablation for the treatment of atrial fibrillation: A meta-analysis
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CRYO RF Risk Ratio Risk Ratio

ants : ents : : / Random, 95° Random, 95% ClI
Linhart 2009 11 20 9 20 1.1% 1.22 [0.65, 2.29] B
Kojodjojo 2010 69 90 38 53 9.7% 1.07 [0.87, 1.31] N
Kihne 2010 22 25 23 25 11.6% 0.96 [0.79, 1.15) & i
Sorgente 2010 23 30 19 29 3.9% 1.17 [0.84, 1.63] ] i
Herrera 2012 19 30 24 30 4.0% 0.79[0.57, 1.10] G i
Maagh 2013 22 30 30 42 5.0% 1.03 [0.77, 1.37] Sk
Pokushalov 2013 17 40 23 40 2.1% 0.74 [0.47, 1.16] gl
Mandell 2013 59 62 58 62 42.5% 1.02 [0.93, 1.11] =
Mugnai 2014 86 136 147 260 14.1% 1.12[0.95, 1.32] ™
Pérez-Castellano 2014 12 25 17 25 1.8% 0.71[0.43, 1.15) T
Knecht 2014 34 71 40 71 4.2% 0.85[0.62, 1.17] -
Total (95% ClI) 559 657 100.0% 1.01 [0.94, 1.07) 4
Total events 374 428 . . ‘

Heterogeneity: Tau? = 0.00; Chi* = 10.54, df = 10 (P = 0.39); I? = 5%

Test for overall effect: Z = 0.16 (P = 0.87) e ot ! . :

Favours RF Favours CRYO

Fig. 2. Forest plot for the proportion of patients free from AF.

CBA uzun donem takipte RFA kadar
basarili



Heart, Lung and Circulation (2015) xx, 1-6 ORIGINAL ARTICLE

1443-9506/04/%36.00

http:/ /dx.doi.org /10.1016/).hlc.2015.07.012

Long Term Follow-up of Pulmonary Vein
Isolation using Cryoballoon Ablation

Allan J. Davies, MBBS ?, Nick Jackson, MBBS FRACP ",
Malcolm Barlow, MBBS FRACP?®, James Leitch, MBBS FRACP?

"Cardiovascular Department, John Hunter Hospital, Newcastle, NSW, Australia
PToronto General Hospital, Torontoe, Ontario, Canada

Received 7 April 2015; received in revised form 26 May 2015; accepted 19 [uly 2015, online published-ahead-of-print xx

Background
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Results
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Cryoballoon ablation is an established catheter-based approach to treating atrial fibrillation (AF). There is
little data regarding the long-term efficacy of this approach.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

We enrolled 200 consecutive patients with symptomatic AF who had failed therapy with at least one anti-
arrhythmic medication and followed them for five years. The primary efficacy endpoint was symptomatic
recurrence of AF after a single cryoballoon ablation procedure.

---------------------------------------------------------------------------------------------------------------------------------------------

Two hundred patients formed the study group. i How-up was 56 months. Following a single
procedure, 46.7% of patients with paroxysmal AF remained free of symptomatic recurrence of AF compared
to 35.6% of patients with persistent AF. When allowing for repeat ablations, at the end of the follow-up
period 53.3% of patients in the paroxysmal group remained free of symptomatic AF compared to 47.5% in
the persistent group. The rate of complications was low.

Cryoballoon ablation is an effective catheter-based approach for treating symptomatic AF with a low risk of
complications.

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn



Simultaneous isolation of superior and inferior
pulmonary veins on both the left and right sides
could yield better outcomes in patients with
paroxysmal atrial fibrillation

Europace 2015 Jan 24.Epub ahead of print]




AF free survival rate
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Durability of Pulmonary Vein Isolation with Cryoballoon
Ablation: Results from the Sustained PV Isolation with Arctic Front
Advance (SUPIR) Study

VIVEK Y. REDDY, M.D.,” LUCIE SEDIVA, M.D..7 JAN PETRU, M.D., PH.D.,7 JAN SKODA,
M.D..1 MILAN CHOVANEC, M.D..7 ZITA CHITOVOVA, M.D..7 PAOLA DI STEFANO, Pu.D_1
ETHEL RUBIN, PH.D..§ SRINIVAS DUKKIPATI, M.D.,” and PETR NEUZIL, M.D., PH.D.7

From the “Cardiac Arrhythmia Service of the Mt Sinai Hospital, Mew York, Mew York, USA; THomolka Hospital, Prague, Crech
Republic; iEMEA Regional Clinical Center, Medtronic Clinical Research Institute, Milan, Italy; and §Medtronic Inc.. Minneapolis,
Minnesota, TS A

Durability of Pulmonary Vein Isolation with Cryoballoon Ablation. Inireduction: Pulmonary
vein (PY) reconnection remains the most important canse of AF recurrence after AF ablation. The second-
generation cryvoballoon catheter’s ahility to achieve durable PV isolation was assessed in a prospective
nonrandomized clinical trial.

Methods and Resulis: PV isolation was performed by 4-minute ablations. Following verification of elec-
trical isolation by a multiclectrode mapping catheter, 1 additional lesion per PV was applied. Esophageal
temperatures were monitored and all patients underwent postprocedure esophageal endoscopy. All pa-
tients underwent a second PV remappmg procedure at ~3 months to assess for PVI durability. Eighty-four
(10 % ) veins were acutely isolated using only the 28 mm Lr}'uhalluun in 21 consecutive PAF patients with
2.2 £ 0.6 {‘HGEDDIIEHTII}HS per vein, with the majority (83% ) occurring after a single freeze. One patient
presented with hematemesis and an esophageal ulceration that was treated conservatively; there were no
episodes of esophageal fistula or phrenic nerve palsy. At 3.4 (2.9-4.1) months postablation, 68/75 veins
(91% ) remained electrically isolated; all PVs remained durably isolated in 79% of patients. Two patients
accounted for 5 of 7 reconducting veins, The most common site for reconnection was the inferior aspect
of the RIPY (3/7 reconnections). Reconnected veins had poorer occlusion at the index ablation procedure
than veins that maintained chronic isolation (occlusion grade 2.9 &= 0.7 vs. 3.4 = 0.7, P = 0L001). Clinical
AF recurrence was detected in 2 patients (11% ) at follow-up.

Conclusions: The improved thermodvnamic characteristics of the second-generation crvoballoon led to
a high rate of both single-shot PVI and chronic lesion durability, This high rate of durable PV isolation is

anticipated to translate to improved clinical outcome. (J Cardiovase Electrophvsiol, Vol 26, pp. 493-500,
May 2015)
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One-year clinical success of a ‘no-bonus’ freeze
protocol using the second-generation 28 mm
cryoballoon for pulmonary vein isolation
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Aims

Methods

and results

freeze cycle.

Studies on the use of the second-generation 28 mm crycballoon (CB) for the treatment of atrial fibrillation (AF) hawve
reported supericr 1-year clinical outcome, Customarily, a bonus freeze cycle is applied after pulmonary vein isolation
(FWI). The purpose of the present study was to assess the T-year clinical outcome following PV foregoing a bonus

Patients with drug-refractory paroxysmal AF (PAF) or persistent AF underwent PV using the second-generation 28 mm
CB. The freeze cycle duration was set at 240 s. Mo bonus freeze cycle was applied. Clinical follow-up (FL) included 12-
lead BECGs and 24h-Haolter BCGs at 3, 6, and 12 months. A total of 45 patients (age 60 + 11 years, mean LA diameter
421 + 8.6 mm, n = 38 [B4%] PAF) underwent CB-based PVI. ©f 177 pulmonary wveins (PVs) identified, 176M77
(99%) PVs were successfully isolated. The mean number of CB applications was 1.2 + 0.4, 1.5 + 08, 1.4 + 0.7,
1.1 4+ 0.3 and 1.7 + 1.2 for the right superior PVs, right inferior PVs, left superior PVs, left inferior PVs, and left
common PYs, respectively. Mean procedure and fluoroscopy times were 113 £ 32 and 19 4+ ¥ min, respectively.
Phraenic nerve palsy cccurred in 1545 (23) patients. One of 45 (29%) patients was lost te PUL After a mean FU pericd
of 392 4+ 58 (267-522) days including a 3-month blanking period, 36 of 44 (B23) patients remained in stable sinus
rhiythm. Five out of eight patients with arrhythmia recurrence underwent a second proecedurs, Cinly those PYs isolated
with a single freeze cycle (5/11 PVs, 45%) demonstrated PV reconduction. In contrast, no PV reconnection was found in
PY's initialty treated with multiple freeze cycles.

A no-bonus™freeze protocol for BY| using the second-generation 28 mm CB resulted in an B2% 1-vear clinical success
rate. A bonus freeze cycle following successful PYI may not be essential to superior clinical outcome,

Atrial fibrillation « Ablation * Pulmonary vein izolation » Creoballoon « Outcome



Product-limit survival estimate
Table | Patients’ baseline characteristics with number of subjects at risk

Ilac tedavisine direncli PAF ve persistant AF’li hastalarda

2. jenerasyon CB ile bir kez 240 sn dondurma ile bir yillik

sinus ritmi orani %82 saptanmastir.

F. atrial fibrillation; LA, left atrial. including a 3-month blanking period. SR, sinus rhythm.
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Outcome of paroxysmal atrial fibrillation ablation
with the cryvoballoon using two different application
times: the 4- versus 3-min protocol
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Tuble I Buseling chamctenshcs

Group | Groug 2 7 vilug

“Mo " “180 "

n=57 n=57
Age, mean, 5D i+ 6+l 573
Female sex 2137 Ry i (]
Pargcvsmmial AF ST 100 RTRNELL] 10
AAD at bascline 26(46) 20031 0.7l
Hyperiensioi 30i68) YEi5R) (1246
Coronary heart disense 2(3.3) X(5) 10
Siructural heart discase 13(2%) RIL] (070
LVEF (o) hE SRdd (1,345
LA diameter (mn 416 4] £6 07
LA wodurme (mnl) |19+ 32 106227 (074
Lefi common ostium’ {5 aill) (0,247
Right misddle: vein® L9 12021 0815

Cirowrp 1, 57 pis Ciroup 2, 57 s, v vithee

o= 240 veins n =23 veins
Tirne per eryoapplication (s1. mean. S0 A2 +48 I8 £33 (L0
Lol bdation (ime (mm. b, s 510 43,1494 MI+HT CLOHH
Mumibser of applications per patiend, mean, S0 [1.7+£25 12227 034
PV isolation with CB only 24002400 100 %) 234254 (100 %) 1.0
Intraprovedun] PY reconduction 1240 (i3 He) 17234 (0.4 Ya) 1.0
23 mm CB only 2557 (44 W) AT (35 M) .38
28 mim CH only 18/87 (32 &5 IAET (39 %) 0.432
23 and 28 mm CB [457 (25 %) IH5T {28 Ya) (153
Proceduse tinee (min.), mean, SD |69+ 52 141+ 30 (10001
LA time (man. ), mean, 50 121 46 4 29 (1,0005
Eluoroscomy time (min ) mean, S0 JH4 10 Mih aal
Desi-triz prroduct (eCiyxen’ |, mean, S0 ATEI+ 3309 1315+ 2128 .52
Llspe of o spiral mopping cotheter tor posifioning 240240 {100 5] RE DR SN L A Y 0,042

of the balkoan (%)

Feasihality of real-tinse recording IIA240447 %) Q5234 (41 %) (183
Time-to-iselation (s), EMM, 5E JHE LI 4240, 2.9 0434
min. balloon temperature (°C), EMM, SE —36.0, 0.8 535,06 (.00

EMM estimated marginal mean, L4 time left airial dwell iime, PV pulmonary vein, SE standard ermor



Cimowp 1, 57 pis Cireaip 2, 37 s, 1 vithse
o= 2400 veins =23 veins
Tirme per eryoapplication (s), mean, S0 221 +48 65+ 33 (1,00 ]
Totil wblatiom time (mm. ), mean 50 431494 WA+HT (0L.00HH]
Mumkbser of applications per patient, mean, S0 L7235 12227 0,344
PV wolation with CB aaly 23002400 { 100 %) 340234 (100 ) La
Intraprocedun] PV reconducthion 17240 (0.4 "k 17234 {04 %) 1.0

Paroksismal AF nedeniyle 180sn veya 240 sn cift

dondurma yontemiyle cryobalon ablasyon uygulanan

hastalarda fark saptanmamastir.
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One-year follow-up after second-generation
cryoballoon ablation for atrial fibrillation in a large
cohort of patients: a single-centre experience
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Airm The second-gensration crychalloon (CB-Ady) is effective in achieving pulmonary vein isolation (PYI) with encouraging
results. In this study, we assessed the single-procedure outcome on a 1-year follow-up pericd in a large sample of pa-
tients having undergone PV for drug-resistant atrial fibrillation (&AF) using the CB-Adwv.

Methods and A ctotal of 393 patients (122 fernale, 313%: mean age 57.7 4+ 1229 years) with drug-refractory AF undergoing PYI using the

Results novel CB-Adv were enrolled. Follow-up was based on outpatient clinic visits including Holter electrocardiograms. Re-

currence of atrial tachyarrhythmias {(ATas) was defined as a symptomatic or documented episode =30 5. A total of
1572 pulmonary veins {PVs) were identified and successfully isolated with 1.2 + 0.3 mean freezes. Mean procedure
and fluoroscopy times were 87.1 4+ 382 and 14.9 + 6.1 min, respectively. At a mean follow-up of 12 months, freedom
from ATas after a single procedure was achieved in 85.8% of patients with parosxysmal atrial fibrillaticn and in 61.3% of
patients with persistent AF { persAF). Similar success rates were observed between bonus freeze and single freeze strat-
egies, 82.5 and B1.8%, respectively (F = 0.9). Multivariate analysis demonstrated that persAF (P = 0.04) and relapses
during blanking periaod (BF) (F << 0.0001) were independent predictors of ATas recurrences.

Conclusion Fresdom from any ATa can be achieved in B1.9% of patients after a single CB-Adv procedure in a large cohort of pa-
tients. A bonus freeze does not influence the clinical outcome. and reducing the duration of the cryoapplication to
3 min offers excellent results, Persistent AF and arrhythmia recurrence during the BF are strong predictors of AF
recurrence,




Table 5 Univariate and multivariate Cox regression analyses for AF recurrences

Yariable Beta coefficient HR for AF recurrence

Univariate analysis
Age [vears) 0.0 1.00{0.98-1.02 95% CI)
BMI {kglm®) 004 .08 (101112 95% CI)

Ablasyon sonrasi 12 aylik takipte PAF hastalarinda %85.8,
persistant AF lihastalarda %61.3 basar1 saglanmastir.
240 sn 1ki kez dondurma ile 180 sn bir kez dondurma

arasinda klinik sonlanimlar acisindan fark
saptanmamistir.




Clin Res Cardiol {20016 1057278
ERCOD DO, DOMFT Al 39221 ] 5-(1H901-H

@ Crosshark

ORIGINAL PAPER

Two-year outcome after pulmonary vein isolation using
the second-generation 28-mm cryoballoon: lessons from the bonus

freeze protocol
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Table 1 Baseline charactenstcs

Patiens, » &l

Age (years) a4+ 11
Male gender, n (%) 3 (B0
LA size (mim) 43 435
Paroxysmal AF, i (%) 45 (75)
Shori-term persistent AF, n (%] 15 (25)
Duration of AF {months) 38 4+ 31
Left ventricular ejection fraction (%) 64 + 4
Hyperiension, n (%) 42070 %)
Coronary arery disease, n (%) a0 %)
Diaberes mellis, n (%) Bil3)
Mean CHALDS.-VASC score 20414

Yalues are mean £ S0 or o (%) as appropriate
LA left atrium, AF atrial fibrillation

Fig. 1 Kaplan-Meier curve,
Kaplan-Meier curve
demonstrating the relative
propartion of patients in stable
sinus thythm following initial
pulmonary vein isolation using
the 28-mm second-generation
eryohalloon during & mean
follow-up period of

B38 + 67 days including u
3-month blanking perind

Kaplan-Meier Plot
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Paroxysmal AF Catheter Ablation
With a Contact Force Sensing Catheter

Results of the Prospective, Multicenter SMART-AF Trial

Andrea Natale, MD,*115/| 9 Vivek Y. Reddy, MD,# George Monir, MD,** David J. Wilber, MD, {1 Bruce D. Lindsay, MD, 1
H. Thomas McElderry, MD,§§ Charan Kantipudi, MD,|||| Moussa C. Mansour, MD,q9 Daniel P. Melby, MD,##
Douglas L. Packer, MD,*** Hiroshi Nakagawa, MD,{{{ Baohui Zhang, MS, SM,{{{ Robert B. Stagg, PuD,{ {1

Lee Ming Boo, PuarmD, 11t Francis E. Marchlinski, MD#$8§

160 hasta, >1 antiaritmik ilaca refrakter PAF

Contact force-sensing kateter ile ablasyon

4 tamponad, 3 perikardit, 1 AV blok, 4 vaskiiler giris yeri

komplikasyonu
« %72,5 hastada 12 ayhik takipte (Afib/Aflutter/AT) niiks
yok

J Am Coll Cardiol 2014;64:647—56
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Arrhythmia

Free

Ilaca refrakter PAF hastalarinda CF sensing kateter ile ablasyon
etkili ve glivenilir bir yontemdir

Wilcoxon p=0.0440

3 4 5 6 7 8 9 10

Time to Atrial Arrhythmia Recurrence (Months)

J Am Coll Cardiol 2014;64:647—56
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A Randomized Controlled Trial of the Safety and Effectiveness of a Contact Force Sensing
Irrigated Catheter for Ablation of Paroxysmal Atrial Fibrillation: Results of the TOCCASTAR
Study
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Table 1. Demographics of all patients in the safety population.

CF Catheter Control Taotal

n=152 n =143 n =295 R voige
Age (vears) 59.6+9.3 61.0=10.8 60, 3+10.1 0.171
Gender (male) 100 (65.8%) a1 (63.6% 191 (64.7%) 0.716
Coronary artery disease 10 (6.6%) 16(11.2%) 26 (8.8%) 0.217
Heart failure 3(2.0%) 3(2.1%0 6 (2.0%) ]
Hypertension 75 (49.3%) 69 (48.3%) 144 (48.8%) 0.907
Diabetes 16 (10.5%) 17 (11.9%) 33(11.2%) 0.717
Stroke or TIA 5(3.3% 12 (8.4%) 17 (5.8% 0.080
Structural heart disease 6 (3.9%) 6 (4.2%) 12 (4.1%) 1
AADSs at baseline 132 (B6.8%) 125 (B7.4%) 25T (87.1%) 1
Left atrial diameter (mm) [n=135] [n=125] [n=260] 0.176

399459 393445 39,6452
LVEF (%) [n=136] [n=127] [n=263] 0.903

62.4+7.1 62.4+6.2 62.4+6.7

AAD = anti-arrhythmic drug, LVEF = lefit ventricular ejection fraction, TLA = transient ischemic attack. Values are
mean + standard deviation or n (%),



Primary effectiveness success Clinically relevant success
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survival rate [%]

PAF hastalarinda CF sensing irigasyonlu kateter ile ablasyonun

etkili ve glivenilir bir yontem oldugu gosterilmistir

Device-related SAEs (primary) 3(1.97%) 2 (1.40%)
Cardiac tamponade / perforation 1 (0.66%) 1 (0.70%)
Pericarditis 2 (1.32%) 0 (0.0%)
Pulmonary vein stenosis 0 (0.0%) 1 (0.70%)

Procedure-related SAEs 10 (6.58%) 11 (7.69%)
Cardiac tamponade / perforation 1 (0.66%) 1 {0.70%)
Pulmonary edema 2(1.32%) 2 (1.40%)
Vascular access complications 3(1.97%) 3(2.10%)
Hospitalizations (initial or prolonged) 4 (2.63%) 5(3.50%)

Total of device- or procedure-related SAEs L1 {7.24%)* 13 {9.09%)

*2 patients in the CF group had device- and procedure-related events
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376 paroksismal AF’si olan hastada CF-guided RF ile 2.
jenerasyon kriyobalonun PVI izolasyonunda etkinligi ve

guvenirligi karsilastirnlmistir



Table 2 Procedural data and complications

CF group {(n = 1%8) CB group {n = 178) P-%alue

Proceduwral data

Procedure dwraticn (min} 1225 + 407 105 6 + 40 0003

Fluorosoopy duration {mmind 193 + 8.2 17.6 £ 11 [ B [n]

Moray exposure (cGy cml} 42T3 £ T34 453 4+ S06u9 o2
Proceduwral complications

Groin haematoma B (4%) 3 (1.7%) [0 Iy

Transient phrenic nerve palsy 0 JOss) 10 (5.655) [aalny]
Severe complications o3

Ermbolic events 2 {1%) a (o) o.18

Tamponads 2 {155) a0 .18

Cresophageal complication 1 {0.5%a) a oS 0 34

Periprocedural death O {05 0 (058 [ LN
Total complications 14 (7 19%) 13 (7.3%) 23

Paroksismal AF’si olan hastada CF-guided RF ile 2.
jenerasyon kriyobalonun PVI izolasyonunda benzer etkinlik

ve guivenirlikte oldugu gosterilmistir
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—— OB group
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02 Log Rank P=0.63
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Pulmonary Vein Isolation Using the |
Visually Guided Laser Balloon =)

A Prospective, Multicenter, and Randomized Comparison
to Standard Radiofrequency Ablation

Srinivas R. Dukkipati, MD,* Frank Cuoco, MD,{ Ilana Kutinsky, DO,i Arash Aryana, MD,§ Tristram D. Bahnson, MD,
Dhanunjaya Lakkireddy, MD,9 Ian Woollett, MD,# Ziad F. Issa, MD,** Andrea Natale, MD,{ Vivek Y. Reddy, MD,*
for the HeartLight Study Investigators

TAEBLE 1 Patient Demographics TABLE 2 Procedural Data
VGLE Control VGLEB Control
(n = 170) {n =172) p Value {n = 170) (n = 172) P Value
Age, yrs Ll 2= Uk Eak == U Procedure time, min* 236.0 + 52.8 193.0 + 63.6 =0.0001
Sex Ablation time, mint 173.8 + 46.6 151.2 = 56.2 =0.0001
Male Mg (69.4) 109 (63.4) 0-24 Fluoroscopy time, min 35.6 + 18.2 29.7 + 21.0 0.006
Female 52 (30.8) 63 (36.6) Number of PVs attempted 3.9 + 0.4 3.9 4 05 0.34
Race 0-51 Pvs isolated 649/664 (97.7) 658/664 (29.1) 0.05
White 164 (96.5) 168 (97.7) .
Black 5 (2.9) 0 (0) PWs isolated on first attempt 583/664 (87.8) 553/664 (83.3) .02
Asian 1(0.6) 20.2) Attempts per PV to achieve isolation Q.00
Other 0 (0) 20.2) 1 583 (89.8) 553 (84.0)
Duration of AF, yrs 2 (IQR 6.25) 3 (IQR 5.67) 0.33 2 45 (6.9) 91 (13.8)
Hypertension 101 (59.4) 100 (58.1) 0.81 3 15 (2.3) 6 (0.9)
Coronary artery disease 36 (21.2) 35 (20.3) 0.85 =4 5 (0.9) 8 (1.2)
Myocardial infarction 7 (4.7) 7 4.7) 0.98 Mumber of ablation catheters used 1.2 + 0.4 1.0 = 0.2 = 0.0001
CABG 5 (2.9) 7 (4.1) 0.57 1 143 (84.1) 167 (97.1) ~=0.0001
CHF 9 (5.3) 4 (2.3) 0.15 > 26 (15.3) 5 (2.9)
Diabetes mellitus 26 (15.3) 17 (9.9) 0.3 3 1 (0.5} 0 (0.0)
iivaliz @ ] 253 LT Additional ablation lesions 23 (13.5) 58 (33.7) =0.0001
Atrial flutter 42 (24.7) 41 (23.8) O.B5 CTI ablation 21 (12.4) 25 (14.5)
Atrial flutter ablation 15 (8.8) 15 (8.7) .97 LA roof Line 0 (0.0} 20 (11.8)
Ejection fraction, % 60.6 4+ 7.4 60.2 + 7.4 .60 Mitral isthmus line 1 (0.6} 3 (L7
Left atrial diameter, cm 4.0 + 056 4.0 + 0.55 .61 .
Antiarrhythmic medications - (M ESEEL U (5 LBy B (P
Class | 84 (49.4) 101 (58.7) RA intercaval line 1 (0.6) 1(0.6)
Class i 86 (50.6) 81 (47.1) Sy 140.5) 2l (==
Class 11 98 (57.6) 99 (57.8)
Values are mean £ SO, n/MN (3%}, or n (%), *Defined as time from venous access to end of last 30-min wait period.
. tDefined as time from insertion of catheter to end of last 30-min wait period.
values are.rnearl-d: S.D. 1 {36), or median (1GR). . - . CTI = cavotricuspid isthmus; LA = left atrium; PV = pulmonary vain; RA = right atrium; VGLEB = wisually guided
AF = atrial fibrillation; CABG = cororjlary artery !Jypass grafting; CHF = EDngE§t|ue heart failure; laser balloon,
IOR = interquartile range; TIA = transient ischemic attack; WGLB = wisually guided laser balloon.




FIGURE 2 Primary Efficacy Endpoint TABLE 3 Primaw Adverse Events

Product-Limit Survival Estimates VGLE Control
+Censored n=170) (n=172)
Log rank p=0.9802
Stroke 2(1.2) 1(0.6)
TIA 0(0.0)  0(0.0)
Cardiac tamponade, perforation, or significant effusion 2(1.2) 300
Diaphragmatic paralysis 6(3.5) 1(0.6)
Atrio-esophageal fistula 0(0.0) 0(0.0)
PV stenosis =50% 000  5@Q9
Cardioversion for atrial arrhythmias 14 (8.2) 16(9.3)
Major bleeding requiring transfusion 0(0.0) 1(0.6)
Myocardial infarction 0 (0.0 0 (0.0
160 260 360 Death 0(0.0) 0(0.0)
Time to Failure (Days) Total PAEs 24040  27(1570
Planned Treatment for Period O1 Control Arm - - - -Treatment Arm Total PAE rate 20 ':"-E] 25 (14.5}
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Per the Kaplan-Meier curves, the primary efficacy endpoint was similar for the VGLB (red)
and control (blue) groups. The abrupt change in both curves at 90 days reflects treatment
failure following the end of the blanking period. VGLB = visually guided laser ballaon,

Values are n (%), “The total PAE rate reflacts the number of patients experiencing a PAE rather than the total of
the number of PAEs.

PAE = primary adverse event(s); other abbreviations as in Tables 1 and 2,




B lobation Using the Vicsally Guided Laser W

Pulmonary Vein Isolation Using the Visually Guided Laser
Balloon: Results of the U.S. Feasibility Study

SRINIVAS R. DUKKIPATI, M.D.," IAN WOOLLETT, M.D..7i H. THOMAS McELDERRY, M.D..1
MARIE-CHRISTINE BOHMER, M.D.," SHEPHAL K. DOSHI, M.D._.§
EDWARD P. GERSTENFELD, M.D_j RODNEY HORTON, M.D..iT ANDRE D'AVILA, M.D.*
DAVID E. HAINES, M.D..# MIGUEL VALDERRABANO, M.D..|| J. MICHAEL MANGRUM,
M.D."" JEREMY N. RUSKIN, M.D.,77 ANDREA NATALE, M.D_, 1§ and VIVEK Y. REDDY, M.D.*

From the *Helmsley Electrophysiology Center. Teahn School of Medicine at Mount Sinai, Mew York, New York: {Sentara Cardiovascuolar
Resecarch Instituie, Morfolk, Virginia; $University of Alabama at Birmingham, Birmingham, Alabama; §Pacific Heart Institute, Santa
Monica, California; JUniversity of California 5an Francisco School of Medicine, San Francisco, Calitornia; #William Beaumont Hospital,
Foval Oak, Michigan; || The Methodist Hospital, Houston, Texas; **University of Yirginia, Charlottesville, Virginia; | Massachusets
General Hospital, Boston, Massachusetts; and 37 Texas Cardiac Arrhythmia Institute, Austin, Texas, USA

Visually Guided PV Isolation. Introduction: Visually guided laser balloon (VGLE) ablation is unique
in that the operator delivers ablative energy under direct visual guidance. In this multicenter study, we
sought to determine the feasibility, efficacy, and safety of performing pulmonary vein isolation (PVI) using
this VGLE.

Methods: _Patic h sy : paroxysmal atrial fibrills
P¥I wsing the VGLEB with the majority of operators conducting their first-ever clinical VGLEB cases. Th
primary effectiveness endpoint was defined as freedom from treatment failure that included: Occurrence
of symptomatic AF episodes =1 minutes beyvond the M-day blanking, the inability to isolate 1 superior
and 2 total PVs, occurrence of left atrial Autter or atrial tachycardia, or left atrial ablation/surgery during
follow-up.

Results: A total of 86 patients (mean age 56 £ 10 years, 67% male) were treated with the VGLEB
at 100 US centers. Mean Huoroscopy, ablation, and procedure times were 39.8 £ 24.3 minutes, 205.2 £
61.7 minutes, and 2535 £ 71.3 minutes, respectively. Acute PVI was achieved in 314/323 (97.2%) of
targeted PVs. OF B4 patients completing follow-up, the primary effectiveness endpoint was achieved in 50
(60%) patients. Freedom rom sympltomatic or asymptomatic AF was 61%. The primary adverse event
rate was 16.3% (8.1% pericarditis, phrenic nerve injury 5.8%, and cardiac tamponade 3.5% ). There were
no cerebrovascular events, atrioesophageal fistulas, or significant PV stenosis.

Conclusions: This multicenter study of operators in the early stage of the learning curve demonstrates
that PVI can be achieved with the VGLEB with a reasonable safety profile and an efficacy similar to
radiofrequency ablation. (J Cardiovase Electrophysiol. Vol 26, pp. 944-939, September 20013)




Adenosine triphosphate-guided pulmonary vein
isolation for atrial fibrillation: the UNmasking
Dormant Electrical Reconduction by Adenosine
TriPhosphate (UNDER-ATP) trial

- Paroksismal, persistent/uzun stireli persistent AF’li 2113 hasta

- 1112'si adenozin kilavuzlugunda ablasyona, 1001'i

konvansiyonel ablasyon koluna randomize

- Primer sonlanim 3 ay-12 ay arasindaki atriyal tasikardi tekrari

Eur Heart J. 2015 Dec 7;36(46):3276-87.



- Adenozinin ablasyon sonrasi sol atrium pulmoner ven
arasindaki dormant (etkin olmayan, uyku halindeki) iletimi
uyardig1 gosterilmistir

« Adenozin klavuzluguna dormant iletim kaybolana kadar ilave

ablasyon yapilmasi yaklasimi onerilmistir




— ATP-guided PVI

— ATP-guided PVI — Conventional PVI

— Conventional PVI

(2]
o

Paroxysmal AF

om repeat ablation (%)

B
o

 Bir y1lda, adenozin kolundaki hastalar ile konvansiyonel
ablasyon kolundaki hastalarin atriyal aritmi rekiirrensi
(p=0.25) ve tekrar ablasyon oranlar1 benzer bulunmustur.

« Sonuclar paroksismal AF ile persistent/uzun siireli persistent

AF alt gruplarinda da aynidir.

Adjusted HR 0.86, 95% CI 0.59-1.29, P = 0.47

90 180 270 365
Days after first ablation




Adenosine-qguided pulmonary vein isolation for the @
treatment of paroxysmal atrial fibrillation: an international,
multicentre, randomised superiority trial

Laurent Macle, Paul Khairy, Rukshen Weerasooriya, Paul Novak, Atul Verma, Stephan Willems, Thomas Arentz, Isabel Deisenhofer,
George Veenhuyzen, Christophe Scavée, Pierre Jais, Helmut Puererfellner, Sylvie Levesque, Jason G Andrade, Lena Rivard, Peter G Guerra,
Marc Dubuc, Bernard Thibault, Mario Talajic, Denis Roy, Stanley Nattel, for the ADVICE trial investigators*

Dormant conduction No dormant conduction

®

CrossMark

No further ablation Additional ablation Registry group Routine follow-up
(n=137) (n=147) (n=117) (n=133)

Age (years) 58-4.(9-7) 60-2 (9-9) 58:9 (10-9) 60-4 (10-4)
Men 97 (70-8%) 108 (73-5%) 87 (74-4%) 86 (64-7%)
Duration of atrial fibrillation (years) 3-4 (1-7-8-0) 4-0 (1-5-7-0) 3-0(1-3-8-0) 4-0 (2-0-8-2)
Antiarrhythmic drugs failed in the past 2-6 (1-1) 2-6(1-2) 2:6(1-2) 2.5(1-2)
CHADS, score™*

76 (55-5%) 72 (49-0%) 56 (47-9%) 64 (48-1%)

47 (34-:3%) 54 (36:7%) 44 (37-6%) 45 (33-8%)

12 (8-8%) 14 (9-5%) 12 (10-3%) 19 (14-3%)
2 (1-5%) 7 (4-8%) 5 (4-3%) 5 (3-8%)

Hypertension 50 (36-5%) 62 (42-2%) 54 (46-2%) 54 (40-6%)

Ischaemic heart disease 15 (10-9%) 16 (10-9%) 10 (8-5%) 14 (10-5%)
Congestive heart failure 5(3-6%) 4(2-7%) 3 (2-6%) 4(3-0%)
Diabetes 6 (4-4%) 8 (5-4%) 11 (9-4%) 8 (6:0%)
Previous stroke or transient ischaemic attack 5(3-6%) 8 (5-4%) 4 (3-4%) 12 (9:0%)
Left atrial size, parasternal long axis (mm) 39-6 (5-9) 40-1 (4-5) 40-1(4-9) 399 (5-4)
Left ventricular ejection fraction (%) 60-1(7-1) 59-9 (5-9) 59-1(6-6) 60-2 (5-8)




Adenosine-guided pulmonary vein isolation for the W
treatment of paroxysmal atrial fibrillation: an international,
multicentre, randomised superiority trial

CrossMark

Laurent Macle, Paul Khairy, Rukshen Weerasooriya, Paul Novak, Atul Verma, Stephan Willems, Thomas Arentz, Isabel Deisenhofer,
George Veenhuyzen, Christophe Scavée, Pierre Jais, Helmut Puererfellner, Sylvie Levesque, Jason G Andrade, Lena Rivard, Peter G Guerra,
Marc Dubuc, Bernard Thibault, Mario Talajic, Denis Roy, Stanley Nattel, for the ADVICE trial investigators™
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period
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Event-free survival (%)

Hazard ratio 0-44 (95% Cl 0-31-0-64); p<0-0001

—— Dormant conduction, additional targeted ablation
—— Dormant conduction, no further ablation
—— Mo dormant conduction (registry group)

1 | | !

180 270 360 450
Follow-up (days)

Number at risk
Dormant conduction, 106 71
additional targeted ablation
Dormant conduction, 63 45
no further ablation
No dormant conduction 68 61

(registry group)

Figure 2: Freedom from symptomatic atrial tachyarrhythmia after a single ablation procedure (primary endpoint)
The hazard ratio is for the comparison between dormant conduction, additional targeted ablation versus dormant
conduction. no further ablation.




Adenosine-guided pulmonary vein isolation for the @ ®
treatment of paroxysmal atrial fibrillation: an international, |
multicentre, randomised superiority trial

Laurent Macle, Paul Khairy, Rukshen Weerasooriya, Paul Novak, Atul Verma, Stephan Willems, Thomas Arentz, Isabel Deisenhofer,
George Veenhuyzen, Christophe Scavée, Pierre Jais, Helmut Puererfellner, Sylvie Levesque, Jason G Andrade, Lena Rivard, Peter G Guerra,
Marc Dubuc, Bernard Thibault, Mario Talgjic, Denis Roy, Stanley Nattel, for the ADVICE trial investigators™

Dormant  Dormant Nodormant Dormant conduction with Dormant conductionwithno  Dormant conduction with
conduction, conduction, conduction  additional ablation vs further ablation vs nodormant  additional ablation vs no
nofurther  additional  registry dormant conductionwithno  conduction dormant conduction
ablation  ablation group further ablation

(=137)  (47)  (ne115)

Hazard ratio p value Hazard ratio pvalue Hazard ratio p value

(95% Cl) (95%Cl) (95%Cl)

Primary endpoint

Freedom from symptomatic atrial 58(423%) 102(694%) 64(557%)  044(031-064) <00001 144 (1.01-2:05) 0-64 (0-43-095) 00192
tachyarrhythmia, after a single ablation
procedure

Key secondary endpoints

Freedom from any atrial tachyarthythmia,  54(39-4%)  96(653%) 62(539%)  047(033-067)  <0-0001  150(1-06-2:12) 070(0-48-1:04)  0-0505
afterasingle ablation procedure

Freedom from symptomatic atrial 54(394%)  94(63-9%) 58 (50-4%) 052(037-073)  <0:0001  131(0:94-1.84) 0-68 (0-47-098)  0-0263
tachyarrhythmia off antiarrhythmic drugs,

after asingle ablation procedure

Freedom from any atrial tachyarrhythmia, 51(372%)  88(59-9%) 56(487%)  0:55(0-39-0.76) 00002  1.35(0:97-1.88) 0-74 (0-51-1-06) 00639
off antiarrhythmic drugs, afterasingle

ablation procedure




Sonuc

- Paroksismal AF’de ne zaman ve hangi yontemle ablasyon
yapmaliy1z?

- Hangi persistan AF hastasina ablasyon onerilmeli ve
hangi yontemi tercih etmeliyiz?

- Kriyobalon ablasyonla 240 msn cift kez mi tek kez mi
dondurma islemi yapmaliy1z?

- Kriyobalon ablasyonla 240 msn veya 180 msn c¢ift sefer
mi dondurma islemi yapmaliy1z?

- Kriyobalon ablasyonla 180 msn tek sefer mi dondurma
islemi yapmaliy1z?



- AF ablasyonunda yeni ablasyon yontemlerini ne
zaman tercih etmeliyiz?

- Adenozin-guided AF ablasyonunu giinliik
pratikte uygulamal miy1z?
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Surgical Ablation of Atrial Fibrillation
during Mitral-Valve Surgery

A. Marc Gillinov, M.D., Annetine C. Gelijns, Ph.D., Michael K. Parides, Ph.D.,
Joseph J. DeRose, Jr., M.D., Alan J. Moskowitz, M.D., Pierre Voisine, M.D.,
Gorav Ailawadi, M.D., Denis Bouchard, M.D., Peter K. Smith, M.D.,
Michael J. Mack, M.D., Michael A. Acker, M.D., John C. Mullen, M.D.,

Eric A. Rose, M.D., Helena L. Chang, M.S., John D. Puskas, M.D.,
Jean-Philippe Couderc, Ph.D., Timothy J. Gardner, M.D., Robin Varghese, M.D.,
Keith A. Horvath, M.D., Steven F. Bolling, M.D., Robert E. Michler, M.D.,
Nancy L. Geller, Ph.D., Deborah D. Ascheim, M.D., Marissa A. Miller, D.V.M.,
Emilia Bagiella, Ph.D., Ellen G. Moquete, R.N., Paula Williams, M.S.,
Wendy C. Taddei-Peters, Ph.D., Patrick T. O’Gara, M.D., Eugene H. Blackstone, M.D.,
and Michael Argenziano, M.D., for the CTSN Investigators*

Persistan ya da uzun stuireli persistan atriyal fibrilasyonu

olan ve acik mitral cerrahi yapilacak hastalarda basarili
ablasyon uzun donem sonuclar iyilestirebilir mi?

N Engl J Med. 2015 Apr 9;372(15):1399-409.



Surgical Ablation Options

Mo Ablation

LAA closure performed in all patients

-
S

- Mitral kapak cerrahisine gidecek persistan ve uzun stireli persistan AF

- Iki farkli ablasyon yonteminin AF’siz dénem acisindan (pulmoner ven
izolasyonu ya da biatrial maze prosediirii) karsilastirilmasi



Primer Sonlanim

80

Risk Difference of Success
0.34 (95% ClI, 0.21 - 0.47), P<0.001

63.2
60 -
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29.4
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MVS Alone MVS + Ablation

Randomization Group

Freedom From AF (%)




el
Biatriyal Maze vs. PVI

100

Risk Difference of Success
0.05 (95% CI, -0.13 - 0.23), P=0.60

80 A
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40

Freedom From AF (%)
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——— MVS Alone

Persistan ve uzun siireli persistan AF si olan hastalarda,

mitral kapak cerrahisine cerrahi ablasyonun eklenmesi

belirgin olarak 1 yillik takipte AF yi azalttig1 gosterildi

6
Months

MVS Alone 127 111 1(5:4A_RD|0TH0RAC:CSURG|CA&
TRIALS yi2fi/p)
MVS + Ablation 133 120 116




