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Efficacy and Safety of
Circumferential Pulmonary Vein Isolation
Using a Novel Cryothermal Balloon Ablation System

Alvaro V. Sarabanda, MD, PuD,*t T. Jared Bunch, MD,* Susan B. Johnson, BS," Srijoy Mahapatra, MD,*
Mark A. Milton, MD,* Luiz R. Leite, MD,* G. Keith Bruce, MD,* Douglas L. Packer, MD*

Rochester, Minnesota; and Ribeirdo Preto, Brazil

OBJECTIVES We sought to evaluate the efficacy and safety of a novel cryothermal balloon ablation system
in creating pulmonary vein (PV) isolation.

BACKGROUND Pulmonary vein isolation using standard radiofrequency ablation techniques is limited by
procedure-related complications, such as thrombus formation and PV stenosis. Cryothermal
ablation may reduce the risk of such complications.

METHODS Eight dogs underwent circumferential ablation of both superior PVs for either 4 or 8 min
using a cryothermal balloon catheter (CryoCath Technologies Inc., Kirkland, Canada). Both
fluoroscopy and intracardiac ultrasound (ICE)-guided balloon and Lasso catheter positioning
at the PV ostia assessed short-term PV integrity. In six additional dogs, long-term PV
integrity was assessed by computed tomography at 16 weeks after ablation.

RESULTS Successful electrical isolation was achieved acutely in 14 of 16 (87.5%) PVs and was confirmed
in one-week survival studies in 10 of 12 (83%) PVs. Successful isolation was higher in the
absence of any peri-balloon flow leak as seen by ICE (p = 0.015), and with balloon
temperatures =—80°C (p = 0.015). Cryolesions were located at the veno-atrial junction and
were homogeneous, with intact endothelium and free of thrombus formation. Although
limited angiographic PV narrowing was noted in the early follow-up period, no significant PV
narrowing was seen long-term. Right phrenic nerve injury was seen in 50% of the animals
studied at one week.

CONCLUSIONS 'Thhis novel cryothermal balloon ablation system is effective for isolating PVs, but injury to the
right phrenic nerve was noted in this early experience. Further studies are needed to assess the
long-term efficacy and safety of this technique. (] Am Coll Cardiol 2005;46:1902-12)
© 2005 by the American College of Cardiology Foundation
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Figure 1. (A) Photograph of the cryothermal balloon catheter. (B) Fluoroscopic image of the inflated balloon engaged at the left superior pulmonary vein
(LSPV) orifice (arrows). (C) Intracardiac echocardiographic image of the inflated balloon positioned at the orifice of the LSPV (arrow), illustrating an
example of an unsuccessful ocelusion of the pulmonary vein orifice, with a peri-balloon flow leak as seen by color Doppler fiow. LAO = left anterior oblique
projection; RAO = right anterior oblique projection.
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Figure 2. Successful circumferential cryoablation of the left superior pulmonary vein. (A) Fluoroscapic imay
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Pulmonary vein isolation using an occluding cryoballoon
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and short-term outcome
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Table 4 Rhythm recording at baseline and during 3 months follow-up

Baseline 1 month 2 months 3 months Total FU

‘| Number of recordings 981 1174 1182 1005 3361
‘N Mean heart rate + SD 65+9 68 + 8* 68 + 9* 66 + 8*
AF recordings (n) 246 108 77 45 230

Mean AF burden + SD 0.24 + 0.31 0.10 + 0.22* 0.08 + 0.21*** 0.05 +0.15** 0.08 +0.20
Median AF burden (range) 0.14 (0-1) 0 (0-0.88) 0(0-1) 0 (0-0.80) 0(0-1)
Patients with AF (n) 57 18 16 13 23

AF, atrial fibrillation; SD, standard deviation.
*P < 0.01 vs. baseline.

*P < 0.05 vs. baseline.

**P<0.001 vs. baseline.
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Cryoballoon Ablation of Pulmonary Veins
for Paroxysmal Atrial Fibrillation FIRST

First Results of the North American P ROS P E CT IV

Arctic Front (STOP AF) Pivotal Trial E

Douglas L. Packer, MD,* Robert C. Kowal, MD,t Kevin R. Wheelan, MD,t James M. Irwin, MD}

Jean Champagne, MD,§ Peter G. Guerra, MD,J| Marc Dubuc, MD,|| Vivek Reddy, MD,Y R AN D O M IZ E D
Linda MNelson, RN # Richard G. Holcomb, PHD,™ John W. Lehmann, MD, MFPH, 1
Jeremy M. Ruskin, MD,i% for the STOP AF Cryoablation Investigators

Rochester, Minnesota; Dallas, Texas; Tampa, Florida; Quebec, Canada; New York, New York; T R IAL
Minneapolis, Minnesota; and Wayland and Baston, Massachusetts

Objectives This study sought to assess the safety and effectiveness of a novel cryoballoon ablation technology designed to
achieve single-delivery pulmonary vein (PV) solation.

Cryo vs drugs,

Background Standard radiofrequency ablation is effective in eliminating atrial fibrillation {&F) but requires multiple lesion
delivery at the risk of significant complications.

Mathods Patients with documented symptomatic paroxysmal AF and previously failed therapy with =1 membrane active
ant@arhythmic drug underwent 2:1 randomization to either cryoballoon ablation (n = 163) or drug therapy (n = 82)
A Y¥-day blanking period allowed for optimization of antiarrhythmic drug therapy and reablation f necessary. .
Effectiveness of the crycablation procedure versus drug therapy was determined at 12 months. 2 . 1

Rasults Patienis had highly symptomatic AF (7B% parceysmal, 22% early persistent) and expenenced failure of at beast one . .
antia mic drug. Cryoablation produced acute isolation of three or more PYs in 98.2% and all four PVs in 97.6%
of pa?rg Pys isugiati:n WES a{:hiz'-'e-:l with the balloon catheter alone im B3%. At 12 months, treatment success was ra n d O m Izatl O n
69.9% (114 of 163) of cryoblation patients compared with 7.3% of antiarrhythmic dng patients (absolute difference,
§2.6% [p = 0.004]. Sixty-five (79%) drugtreated patients crossad over to cryoablation during 12 manths of study C ryo . 1 6 3 ptS
follow-up due to recurrent, symptomatic AF, constituting drug treatrment failure. There were 7 of the resulting 228 =
crynablated patients. (3.1%) with a --75% reduction in PY area during 12 months of followup. Twenty-nine of 260
procedures. (11 2%) were associated with phrenic nerve palsy as determined by rediographic screening; 25 of thesa "
had resolved by 12 months. Cryoablation patients had significantly impeoved symptoms at 12 months. D ru gS . 82 ptS
Conclusions The: STOP AF trial demonstrated that eryoballoon ablation is a safe and effective altemative to antiardhythmic medica-
tion for the treatment of patients with symptomatic paroxysmal AF, for whom at beast one antiarrhythmic drug has
failed, with risks within accepted standards for ablation therapy. (A Clinical Study of the Arctic Front Cryoablation Bal

loon for the Treatment of Paroxysmal Atrial Fibrillation [Stop AF|: RCTOOS23978) () Am Coll Candicl 2013:61:
1713-23) @ 2013 by the American College of Cardiology Foundation

PAF




JACC Vol. 61, No. 16, 2013 Packer et al. 1719
April 23, 2013:1713-23 The STOP AF Pivotal Trial

CRYO = 69.9% (114/163) — O
68.6% KM estimata O
(APS + freedom from CT) u

p < 0.001 (exact binomial test of proportions)
P < 0.001 (log rank test, all follow-up)
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Procedural Success Given as Freedom From CTF as a Function of Time

{A) Intantionto-treat primary effectiveness endpoint for freedom from chronkc treatment fallure (CTF) between patients treated with cryoablation and those treated with
drugs. (B) Freedom from any AF between the ontreatment cryoablation and drugtreatad patients. KM = Kaplan-Meler estimates; OR = odds ratlo.




RESULTS OF PIVOTAL STOP-AF TRIAL FDA
APPROVED THE CB-I FOR PAROXYSMAL

ATRIAL FIBRILLATION

Medtronic Receives FDA Approval for First and Only Cryoballoon Ablation Treatment in the U.S. for Paroxysmal
Atrial Fibrillation

December 17, 2010 6:33 PM ET

New Arctic Front® Cardiac CryoAblation Catheter System Reduces Symptoms for Patients with Common Heart
Rhythm Disorder

MINNEAPOLIS - December 17, 2010 — Medtronic, Inc. (NYSE:MDT) today announced that the U.S. Food and Drug
Admimistration (FDA) has approved its Arctic Front® Cardiac CryoAblation Catheter system, the first and only Cryoballoon in
the United States indicated for the treatment of drug refractory paroxysmal atrial fibrillation (PAF). The Cryoballoon treatment
mnvolves a minimally-invasive procedure that efficiently creates circumferential lesions around the pulmonary vein, which 1s the
source of erratic electrical signals that cause the irregular heartbeat.

The FDA approval of the Arctic Front System was based on the pivotal STOP AF (Sustained Treatment of Paroxysmal Atrial
Fibrillation) trial, which demonstrated the safety and efficacy of the device in treating and eradicating paroxysmal atrial fibrillation.
The study showed that 69.9 percent of patients treated with Arctic Front were free from atrial fibrillation at one year, compared to
7.3 percent of patients treated with drug therapy only. The study also demonstrated that treatment with the device 1s safe, with
limited procedure-related adverse events (3.1 percent), and patients enrolled in the study displayed a significant reduction of

symptoms, a decrease in the use of drug therapy and substantial improvements in both physical and mental quality-of-life factors.
LSSSSSSSSSSSSSSSSSSSSEEEESEEER.
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PI_ACE@ ANDRADE META-ANALYSIS: 19 studies, 974 pts
98.8% THE ACUTE PROCEDURAL SUCCESS

Andrade et al  Cryoballoon Ablation for Atrial Fibrillation Andrade J G et al, Heart rhythm 2011; 8:1444-1451 1447
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1 year freedom from AF

A.
Neumann 2008 (n=113) 72.57 (95% Cl 63.37-80.54)
Van Belle 2008 (n=139) _l- 74.10 (95% Cl 65.99-81.15)
Kojodjojo 2010 (n=90) . 76.67 (95% Cl 66.57-84.94)
Kuhne 2010 (n=14) —_— 71.43 (95% Cl 41.90-91.61)
Packer 2010 (n=163) B 69.94 (95% C| 62.27-76.86)
Combined < 72.83% (95% Cl 68.79-76.62)
1 Ll 1 | 1 I I 1 ] I 1
0.0 0.2 0.4 0.6 0.8 1.0
Heterogeneity chi-squared = 1.49 (d.f. =4) p=0.828 "
I—squar:d {v::ationc:n ES attribu:a'hle to h'e:emgeneiwi = 0.0% Propozrtuon
Figure 3  One-year freedom from recur-
rent atrial fibrillation (AF). A: Patients B.
with paroxysmal AF after a 3-month Van Belle 2008 (n=139) - 48.92 (95% C| 40.35-57.53)
blanking period. B: Patients with paroxys- Kuhne 2010 (n=14) . 64.29 (95% CI 35.14-87.24)
mal AF without a 3-month blanking pe- Packer 2010 (n=163) . o 60.12 (95% Cl 52.17-67.70)
riod. C: Patients with persistent AF after a )
3-month blﬂ]’lk]ﬂg penod. CI = confidence Combined <> 60.34% {95% Cl 54.45-66.02]
interval; ES = effect size. I ' rrEr e R T ' '
0.0 0.2 04 0.6 08 1.0
Heterogeneity chi-squared = 4.05 (d.f. = 2) p = 0.132 Proportion

I-squared (variation in ES attributable to heterogeneity) = 50.7%

G:
Meumann 2008 (n=31) 48.39 (95% CI 30.15-66.94)
Kojodjojo 2008 (n=31) 41.94 (95% Cl 24.55-60.92)
Combined - 45.16 (95% Cl 32.48-58.32)
T T T T T T 1T 7T 1 T T
0.0 0.2 0.4 0.6 0.8 1.0
Heterogeneity chi-squared = 0.24 (d.f. = 1) p = 0.625 "
- I-squared (variation in ES attributable to heterogeneity) = 0.0% Propo rtion
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646 Heart Rhythm, Vol 9, No 4, April 2012

2012 HRS/EHRA/ECAS Expert Consensus Statement on Catheter
and Surgical Ablation of Atrial Fibrillation: Recommendations
for Patient Selection, Procedural Techniques, Patient
Management and Follow-up, Definitions, Endpoints, and
Research Trial Design

Table 2 Consensus indications for catheter and surgical ablation of AF

Indications for catheter ablation of AF Class Lewv
Symptomatic AF refractory or intolerant to at least one Class 1 or 3 antiarrhythmic medication
Paroxysmal: Catheter ablation is recommended* I A
Persistent: Catheter ablation is reasonable IIa B
Longstanding Persistent: Catheter ablation may be considered IIb B

Table 3 Recommendations regarding ablation technique

® Ablation strategies that target the PVs and/or PV antrum are

the cornerstone for most AF ablation procedures.
® If the PVs are targeted, electrical isolation should be the

goal.
® Achievement of electrical isolation requires, at a minimum,

assessment and demonstration of entrance block into the PV.
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2012 HRS/EHRAJ/ECAS Expert Consensus

TABLE 3: RECOMMENDATIONS REGARDING
ABLATION TECHNIQUE

e Ablation strategies that target the PVs and/or PV antrum are the
cornerstone for most AF ablation procedures.

e |f the PVs are targeted, electrical isolation should be the goal.

e Achievement of electrical isolation requires, at a minimum,
assessment and demonstration of entrance block into the PV.

“... point-by-point RF energy and
Cryoballoon ablation are the two

standard ablation systems used for
catheter ablation of AF today . . ."




Medtronic Receives FDA Approval, CE Mark for Arctic Front Advance™ Cardiac Cryoballoon to Treat Atrial
Fibrillation

August 24,2012 6:08 PM ET

Next-Generation Technology Reinforces Safety and Efficacy While Improving Procedure Efficiency

MINNEAPOLIS - Aug. 24, 2012 — Medtronic, Inc. (NYSE:MDT) today announced that its Arctic Front Advance™ Cardiac
Cryoballoon has received both U.S. Food and Drug Administration (FDA) approval and CE (Conformité Européenne) Mark
for the treatment of paroxysmal atrial fibrillation (PAF). With the only cryoballoon system currently on the market worldwide,

Medtronic’s second- generation system provides a more efficient approach to treating PAF than point-by-point, radiofrequency
(RF) ablation.

About the Arectic Front Advance System
The Arctic Front Advance Cardiac CryoAblation Catheter System is designed to be used with fluoroscopy and does not require
the use of complex, three-dimensional mapping systems. The technologies currently offered in the system include:

o The Arctic Front Advance Cryoballoon, which inflates and fills with coolant to ablate the tissue where the pulmonary veins
enter the left atrium;

o The FlexCath® Steerable Sheath, which helps deliver and position the cryocatheter in the left atrium;

o The Achieve® Mapping Catheter, an infra-cardiac electrophysiology recording catheter used to assess pulmonary vein
1solation when treating paroxysmal atrial fibrillation;



IN 2012 CB-1 EVOLVED , CB-ARCTIC FRONT-2 BECAME AVAILABLE,
MAKING IMMEDIATELY OBSOLETE THE CB-1 TECH

THE CORE DIFFERENCE BETWEEN CB-1 AND -2:
EQUATORIAL ONLY COOLING ZONE VS THE ENTIRE
DISTAL HALF OF BALLOON

Arash Aryvana Received: 5 April 2014 /Accepted: 29 July 2014 1 Interv Card Electrophysiol

CB-1 cooling zone CB-2 cooling zone

-
=
<.

Fig. 1 The design of CB-1 and CB-2. a In CB-1, the cooling zone cooling zone. Ablation in this orientation will likely lead to mcomplete
consists of a central equatorial band. Accordingly, optimal balloon posi- PV isolation. b On the other hand, the CB-2 cooling zone spans over the
tioning is key to ensure circumferential contact between PV antral tissue entire distal half of its surface. This design modification offers a larger
and the balloon cooling zone. In this illustration, the inferior segment of  cooling surface area, minimizing the impact of balloon orentation on
the left superior PV antrum is not in direct contact with the balloon optimal tissue contact. LA left atium, LV lefi ventricle, 24 right atrium



Highly arrhythmogenic left common trunk (left panel) and RSPV (right panel) :
dissociated PV firings within 48 sec freezing and 28 sec freezing respectively
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Second generation vs first generation CB PV
ablation
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SINGLE PROCEDURE FREEDOM FROM AF, AT AND AFL
ARCTIC FRONT ADVANCE™ CRYOBALLOON SINGLE CENTER
PUBLISHED STUDIES
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Arrhythmia Monitoring Methods and Definition of‘ﬁrocedure Success
(Freedom from AF Only or AF/AT/AFL) Varied Between Studies

Di Giovanni, et al. J Cardiovasc Electrophysiol-: A; 83 3 - nal o diovascular Electrophysiology.

2014 ;25(8):840-4; Aryana, et al. J Interv Card EIectrophys:oI 2014 41(2) 177 186 Aytemlr et aI Europace 2015;17(3):379-87; Greiss, et al.
PACE. 2015 Jul;38(7):815-24; Metzner, et al. Circ Arrhythm Electrophysiol. 2014; 7(2):288-292; Chierchia, et al. Europace. 2014; 16(5):639-
644; Chierchia, et al. J Cardiovasc Electrophysiol. 2015; In Press; 16(5):639-644; Kumar et al. J Interv Card Electrophysiol. 2014;41(1):91-7;
Jourda, et al. Europace. 2015;17(2):225-31; Ciconte, et al. Heart Rhythm. 2015;12(4):673-80; Tebbenjohanns, et al. Europace. 2015; Wissne[|,7

et al. Europace. 2015 Aug;17(8):1236-40;




2017 HRS/EHRA/ECAS/APHRS/SOLAECE expert consensus
statement on catheter and surgical ablation of atrial

i@zl fibrillation @ ©
FIBRILLATION
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Figure 9  Schematic drawing showing catheter ablation of atrial fibrillation using either RF energy or cryoballoon AF ablation. A: Shows a typical wide area
lesion set created using RF energy. Ablation lesions are delivered in a figure of eight pattern around the left and right PV veins. Also shown is a linear cavotricuspid
isthmus lesion created for ablation of typical atrial flutter in a patient with a prior history of typical atrial flutter or inducible isthmus-dependent typical atrial flutter
at the time of ablation. A multielectrode circular mapping catheter is positioned in the left inferior PV. B: Shows an ablation procedure using the cryoballoon
system. Ablation lesions have been created surrounding the right PVs, and the cryoballoon ablation catheter is positioned in the left superior PV. A through
the lumen multielectrode circular mapping catheter is positioned in the left superior PV. lllustration: Tim Phelps © 2017 Johns Hopkins University, AAM.

e278 Heart Rhythm, Vol 14, No 10, October 2017




Verification of a novel atrial fibrillation cryoablation j)mm

fiosmg algorithm guided by time-to-pulmonary vein TWO-MINUTES FREEZE AFTER
isolation: Results from the Cryo-DOSING Study PVI IF TTE <60 SEC. SINGLE
(Cryoballoon-ablation DOSING Based on the Assessment SHOT ’
of Time-to-Effect and Pulmonary Vein Isolation Guidance)
ree e P b TWO-MINUTES FREEZE AFTER
Mark R. B.owers:, MS', MD, * R.ober‘é B. H’okamgon,gBA,'ﬂ Y ' PVI + TWO'MINUTES BONUS IF
Kenneth A. Ellenbogen, MD, FHRS," Cryo-DOSING Investigators ) -TTE-60-90 SEC
(Heart Rhythm 2017:14:1319-1325 £ [ ' =
3 |
E 60 |
) s 90-Day
755 pts included £ Blanking B
E PETCG = Cryo-AF conventonsi
. _E_ 20 4 [ Log-rank P=0.13
Shorter procedural times (84 vs 145) £ |
€  o0- |
Shorter fluoroscopy times (13 vs 29 “ ; ! . ; ;
. 0 3 6 9 12
minutes
) _ Time (months)
. . 0 zf;;'.kf:i::'s“ 355 355 331 316 299
Fewer Compllcatlons (2 vs 2.7 A)) Cryo0-AF coemmong 400 400 363 329 326

Figure 2 Kaplan-Meier estimates showing the cumulative freedom from
With Time-to-Effect gu|ded cryo all recurrent atrial arrhythmias after cryoballoon ablation of atrial fibrilla-
tion using the prespecified dosing protocol guided by time-to-pulmonary
vein isolation (Cryo-AFpuine) vs the conventional, nonstandardized
approach (Cryo-AFc  ventionar)- Freedom from all recurrent atrial arrhyth-
mias did not differ between the 2 groups when compared by log-rank
testing (P = .13).




@ Europace (2017) 00, 1-9 CLINICAL RESEARCH

UROPEAN doi:10.1093/europace/eux219

Is less more? Impact of different ablation
protocols on periprocedural complications
in second-generation cryoballoon based
pulmonary vein isolation

Laura Rottner”, Thomas Fink'f, Christian-Hendrik Heeger', Michael Schlﬁterl,
Britta Goldmann®, Christine Lemes', Tilman Maurer', Bruno ReiBmann', Enida
Rexha', Johannes Riedl', Francesco Santoro‘, Peter Wohlmuthz, Shibu Mathew‘,
Christian Sohns', Feifan Ouyang', Karl-Heinz Kuck', and Andreas Metzner'*

"Department of Cardiology, Asklepios Kiinik St Georg, LohmihlenstraGe 5, Hamburg 20099, Germany; 2Asklepios Proresearch, Asklepios Klinik St. Georg, Lohmihlenstrape 5,
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Figure 2 Incidence of complications with different ablation
protocols. Protocol #1: a fixed freeze-cycle duration of 240s, fol-
lowed by an additional bonus-freeze of 240 s after successful PVL
Protocol #2: a fixed freeze-cycle of 240 s without a bonus freeze-
cycle after documentation of PVI. Protocol #3: a ‘time-to-effect’
guided ablation strategy; after documentation of PVI the freeze-
cycle was prolonged for additional 120s. If no real-time PV signal re-
cording could be obtained, a standard freeze-cycle of 180 sec. was
applied. No bonus freeze-cycle was applied. *Statistically significant,
P=0.0209.
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Costs: An Economic Analysis From the FIRE AND ICE Trial
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Karl-Heinz Background—This study sought to assess payer costs following cryoballoon or radiofrequency current (RFC) catheter ablation of
. paroxysmal atrial fibrillation in the randomized FIRE AND ICE trial.
Feifan Ouy

Methods and Results—A trial period analysis of healthcare costs evaluated the impact of ablation modality (cryoballoon versus
Thomas A RFC) on differences in resource use and associated payer costs. Analyses were based on repeat interventions, rehospitalizations,

o Tave < and cardioversions during the trial, with unit costs based on 3 national healthcare systems (Germany [€], the United Kingdom [£],
Chr|5tlan - and the United States [$]). Total payer costs were calculated by applying standard unit costs to hospital stays, using Intemational
Classification of Diseases, 10th Revision diagnoses and procedure codes that were mapped to country-specific diagnosis-related
groups. Patients (N=750) randomized 1:1 to cryoballoon (n=374) or RFC (n=376) ablation were followed for a mean of 1.5 years.
Resource use was lower in the cryoballoon than the RFC group (205 hospitalizations and/or interventions in 122 patients versus
268 events in 154 patients). The cost differences per patient in mean total payer costs during follow-up were €640, £364, and
$925 in favor of cryoballoon ablation (P=0.012, 0.013, and 0.016, respectively). This resulted in trial period total cost savings of
€245 000, £140 000, and $355 000.

Conclusions—When compared with RFC ablation, cryoballoon ablation was associated with a reduction in resource use and payer
costs. In all 3 national healthcare systems analyzed, this reduction resulted in substantial trial period cost savings, primarily
attributable to fewer repeat ablations and a reduction in cardiovascular rehospitalizations with cryoballoon ablation.

Clinical Trial Registration—URL: http:/ /www.clinicaltrials.gov. |dentifier: NCT014908 14. (/ Am Heart Assoc. 2017;6:e006043.
DOI: 10.1161/JAHA.117.006043.)
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21% Fewer All-Cause Hospitalizations in the Cryoballoon Group vs Radiofrequency
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FIGURE 2 Freedom from AF recurrence by Kaplan-Meier
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persistent and long-standing persistent atrial
fibrillation: Clinical outcomes from the real-world
multicenter observational project
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BACEGROUND Pulmonary wein isolation (PVI) iz a comerstone
ablation strateqy in the management of patients with atrial fibrilla-
tion (AF). Consensus guidelines and statements recommend PVI
during the index catheter ablation procedure in patients with paros-
yamal and persistent AF.

OBJECTIVE The objective of this analysis was to evaluate patients
with persistent and long-standing persistent AF who were treated
with the cryoballoon ablation catheter by PVI technigue.

METHODS (onsecutive patients with d rug-refractory symptomatic
persistent and long-standing persistent AF who underwent cryobal-
loon catheter ablation by a PVI-only procedure were prospectively
included in this single-arm multicenter evaluation. Data on proce-
dural characteristics, safety, and long-term freedom from AF recur-
rence were analyzed.

RESULTS Four hundred eighty-six subjects (mean age 60.8 = 9.3
years; 389 (B0%) men; 434 (89.3%) with persistent AF; 52
(10.7%) with longstanding persistent AF; left atrial diameter
44,6 * 6.2 mm) underwent cryoballoon ablation in 35 Ttalian cen-

ters. The mean procedure ime (skin-to-skin) was 109.9 = 52,9 mi-
nutes, and the mean fluorescopy time was 20.6 = 14.5 minutes.
Periprocedural complications were observed in 21 subjeds
(4.3%), and the acute PVI success rate was 97.6% across all pa-
tients. Using a 90-day blanking pericd, the single procedure
Kaplan-Meier estimates of AF event-free survival were 63.9% at
12 months and 51.5% at 18 months,

CONCLUSHON In this multicenter evaluation of cryoballoon abla-
tion, the PVI procedure was safe, effective, and efficent with regard
to the treatment of patients with persistent and long-standing
persistent AF. The reasonable mid-term sueccess rates agree with cur-
rent climical stwdies that establish PVI as a comerstone index abla-
tion strateqy.

KEYWORDS Catheter ablation; Cryoablation; Cryoballoon; Out-
comes; Persistent atrial fibrillation; Pulmonary wein isolation;
Recurrence of atrial fibrillation

(Heart Rhythm 2018;15:363-368) & 2017 Heart Rhythm Society.
Al rights resened.
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Cryoablation or Drug Therapy for Initial Treatment
of Atrial Fibrillation
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Figure 1. Freedom from Recurrence of Atrial Tachyarrhythmia over Time.
Shown are Kaplan—Meier estimates of the primary end point, freedom
from recurrence of any atrial tachyarrhythmia (atrial fibrillation, atrial flut-
ter, or atrial tachycardia) lasting 30 seconds or longer between 91 and 365
days after the initiation of an antiarrhythmic drug or catheter ablation. Tick
marks indicate censored data. Cl denotes confidence interval.
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Cryo-FIRST: Multicenter Randomized (1:1) Controlled Trial
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Cryoballoon or radiofrequency ablation? Alternating technique
for repeat procedures in patients with atrial fibrillation
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FIGURE 3 Freedom fromrecurrent atrial fibrillation (AF) following the repeat catheter ablation and using a 90-day blanking period. Panel A is
the total cohort, panel B is the cohort according to the groups, and panel Cis adjusted for age, gender, and persistent AF history. Panel A,
Unadjusted Kaplan-Meier estimate for recurrent AF in the total cohort. Panel B, Unadjusted Kaplan-Meier estimate for recurrent AF in the study
according to repeat ablation cohort. Panel C, Kaplan-Meier estimate for recurrent AF for the study cohort after adjustments for age, gender, and
persistent AF history [Color figure can be viewed at wileyonlinelibrary.com]




Cryoballoon Ablation for the Treatment
of Atrial Fibrillation in Patients With
Concomitant Heart Failure and Either
Reduced or Preserved Left Ventricular
—jection Fraction: Results From the
Cryo AF Global Registry

Roberto Rordorf %/, MD; Fernando Scazzuso %/, MD; Kyoung Ryul Julian Chun %, MD;

Surinder Kaur Khelae, MD; Fred J. Kueffer, MS; Kendra M. Braegelmann, PhD; Ken Okumura, MD, PhD;
Fawzia Al-Kandari, MD; Young Keun On, MD; Csaba Féldesi (), MD; on behalf of the Cryo AF Global Registry
Investigators®

J Am Heart Assoc. 2021;10:e021323. DOI: 10.1161/JAHA.121.021323




e i ]
ROMA :(Z::tem 1 0 o : "
e — 80 -

<

?z ;

< 60+ o

z =

g c

40 - g Freedom from AF/AFL/AT at 12 mo

g ~— PAF and no HF:  86.8% (95% Cl, 84.2 - 89.0%)

° == PAH and HF: 84.2% (95% ClI, 78.6 - 88.4%)

S | |~ PsAF and no HF: 71.8% (95% Cl, 63.2 - 78.7%)

w 20- 8 i | == PsAF and HF: 69.6% (95% CI, 58.1 - 78.5%)

0 3 6 9 12
Mo from cryoablation procedure

PAF and no HF 75 716 659
PAH and HF %‘6 ggg 21 1;9 1;8
PsAF and no HF 141 136 118 108 95
PsAF and HF 82 80 70 64 54

Figure 2. Freedom from atrial arrhythmia recurrence over 12 months.

Kaplan-Maier estimate of 12-month freedom from a 230-second recurrence of atrial fibrillation (AF)/atrial
flutter (AFL)/atrial tachycardia (AT) in patients with paroxysmal AF (blue) and persistent AF (red) with
(dashed line) and without (solid line) heart failure (HF). Persistent AF at baseline predicted atrial arrhythmia
recurrence (P<0.001), but HF status did not predict arrhythmia recurrence over the 12-month follow-up
(P=0.319). PAF indicates paroxysmal atrial fibrillation; and PsAF, persistent atrial fibrillation.
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Pulmonary veins antral isolation by means of CB-2/4 is safe,
highly effective and efficient

CB ablation is at least as effective as contact-force open-
irrigated RF ablation in paroxysmal AF pts, with shorter
procedural time, fewer repeat ablation, less total and CV
hospitalizations, less cardioversions

CB ablation is as effective and safe in paroxysmal and, at
less extension, persistent and long-lasting persistent atrial
fibrillation pts

Repeat RF ablations may have better outcome when index
procedure is CB ablation

CB ablation is highly superior to AA drug therapy as first-line
therapy
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