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2005: FIRST ANIMAL EXPERIENCE IN 8DOGS





2007-201123 PUBBLICATIONSFOUR EUROPEAN STUDIES, NON-RANDOMIZEDAND THE STOP-AF TRIAL (CRYO VS DRUGS)
Neumann T, Bad Nauhaim, Germany, 346 pts, 3 CentersCircumferential pulmonary vein isolation with the cryoballoon technique:results from a prospective 3-center study. JACC 2008; 52: 273-278
Van Belle Y, Rotterdam, The Nederland, 138 ptsOne-year follow-up after cryoballoon isolation of pulmonary veins in patientswith paroxysmal atrila fibrillation. EUROPACE 2008; 10: 1271-1276
Malmborg H, Uppsala, Sweden 40 ptsAcute and clinical effects of cryoballoon pulmonary vein isolation in patientswith symptomatic paroxysmal and persistent atrial fibrillation. EUROPACE2008: 10: 1277-1280
Dorwarth U, Munich, Germany, 146 pts: < 83 seconds time to PVI = stable PVIPulmonary vein electrophysiology during cryoablation as a predictor forprocedural success.J Interv Card Electrophysiol 2011: 32: 205-211





FIRSTPROSPECTIVERANDOMIZEDTRIAL
Cryo vs drugs,
2:1randomizationCryo : 163 ptsDrugs: 82 pts
PAF245 pts



STOP-AF RESULTS: 69% FREE FROMANY T.A.
PVI: 91%
23 and 28mm CB-I
Complications in 229pts ablated:29 phrenic nerve palsy25 rapidly resolved



DECEMBER 17, 2010: BASED ON THERESULTS OF PIVOTAL ST0P-AF TRIAL FDAAPPROVED THE CB-I FOR PAROXYSMALATRIAL FIBRILLATION



ANDRADE META-ANALYSIS: 19 studies, 974 pts98.8% THE ACUTE PROCEDURAL SUCCESS
Andrade J G et al, Heart rhythm 2011; 8:1444-1451









IN 2012 CB-1 EVOLVED , CB-ARCTIC FRONT-2 BECAME AVAILABLE,MAKING IMMEDIATELY OBSOLETE THE CB-I TECHTHE CORE DIFFERENCE BETWEEN CB-1 AND -2:EQUATORIAL ONLY COOLING ZONE VS THE ENTIREDISTAL HALF OF BALLOON



Immagini poligrafo

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 PVablation
FU 6-12MONTHS

FU 12MONTHS

JCE 2014 EUROPACE2014Circ Arrh2014 JCE 2014

HR 2014 AHA 2014AHA 2014 ECAS 2014

MunchenBruxellesMilanBerlin

BruxellesHamburgFrankfurtBruxelles



SINGLE PROCEDURE FREEDOM FROM AF, AT AND AFLARCTIC FRONT ADVANCE™ CRYOBALLOON SINGLE CENTERPUBLISHED STUDIES
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Di Giovanni, et al. J Cardiovasc Electrophysiol. 2014; 25(8):834-9; Fürnkranz, et al. Journal of Cardiovascular Electrophysiology.2014 ;25(8):840-4; Aryana, et al. J Interv Card Electrophysiol. 2014;41(2):177-186; Aytemir, et al. 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; Wissner,et al. Europace. 2015 Aug;17(8):1236-40;

Arrhythmia Monitoring Methods and Definition of Procedure Success(Freedom from AF Only or AF/AT/AFL) Varied Between Studies
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TECHNIQUES OF CATHETER ABLATION OF ATRIALFIBRILLATION



755 pts included
Shorter procedural times (84 vs 145)
Shorter fluoroscopy times (13 vs 29minutes)
Fewer complications (2 vs 2.7%)
With Time-to-Effect guided cryo

TWO-MINUTES FREEZE AFTERPVI IF TTE <60 SEC, SINGLESHOT
TWO-MINUTES FREEZE AFTERPVI + TWO-MINUTES BONUS IFTTE 60-90 SEC



Incidence ofcomplicationssignificantly lower withTime-To-Effect guidedablation protocol: 563pts
120 SECONDSFREEZING AFTERPVI, NO BONUS



No difference betweenbonus or no bonus-freezefor either paroxysmal orpersistent AF

2363 pts

paroxysmal

persistentPACE, 2016
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PRIMARY EFFICACY ENDPOINTMET
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Modified ITT analysis
 Non-inferiority hypothesis met
 HR [95% CI] = 0.96 [0.76-1.22];
 p = 0.0004
 Superiority test: p = 0.74

Kuck KH, et al. Cryoballoon or Radiofrequency Ablation for Paroxysmal Atrial Fibrillation. N Engl J Med. 2016;374(23): 2235-45.



PRIMARY SAFETY ENDPOINTMET
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Safety Event Type RFC(n=376)
Cryoballoon(n=374)

All-cause death* 0 2
All-cause stroke/TIA 2 2
Arrhythmia-related SAE 13 8
Non-arrhythmia-relatedSAE 36 28
Total 51 40
* Unrelated to treatment/device

Modified ITT analysis
HR [95% CI] = 0.78 [0.52-1.18]; p = 0.24

Kuck KH, et al. Cryoballoon or Radiofrequency Ablation for Paroxysmal Atrial Fibrillation. N Engl J Med. 2016;374(23): 2235-45.



FIRE AND ICE, 2016KUCK KH, ET AL. EUR HEART J (2016)
in the Cryoballoon Group vsRadiofrequency Group

• 21% Fewer All-Cause Hospitalizations• 34% Fewer CV Hospitalizations• 33% Fewer Repeat Ablations• 50% Fewer DC Cardioversions



FREEDOM FROM ALL-CAUSEHOSPITALIZATION

Modified ITT Analysis
Cryo: 210 events in 122subjects (122/374; 32.6%)
RFC: 267 events in 156subjects (156/376; 41.5%)

Kuck KH, et al. Eur Heart J (2016) First published online: 5 July 2016

21% Fewer All-Cause Hospitalizations in the Cryoballoon Group vs RadiofrequencyGroup



FREEDOM FROM CARDIOVASCULARHOSPITALIZATION

Modified ITT Analysis
Cryo:139 events in 89 subjects(89/374; 23.8%)
RFC:203 events in 135subjects (135/376; 35.9%)

34% Fewer CV Hospitalizations in the Cryoballoon Group vs Radiofrequency Group

Kuck KH, et al. Eur Heart J (2016) First published online: 5 July 2016

Event Free Survival Total Events



FREEDOM FROM REPEAT ABLATION

Modified ITT Analysis
Cryo:49 events in 44 subjects(44/374; 11.8%)
RFC:70 events in 66 subjects(66/376; 17.6%)

33% Fewer Repeat Ablations in the Cryoballoon Group vs Radiofrequency Group

Kuck KH, et al. Eur Heart J (2016) First published online: 5 July 2016

Event Free Survival Total Events



FREEDOM FROM DC CARDIOVERSION

Modified ITT Analysis
Cryo: 13 events in 12subjects (12/374; 3.2%)
RFC: 28 events in 24subjects (24/376; 6.4%)

50% Fewer DC Cardioversions in the Cryoballoon Group vs Radiofrequency Group

Kuck KH, et al. Eur Heart J (2016) First published online: 5 July 2016

Event Free Survival Total Events



7.028 PTS
PAROXYSMALAF

FREEZE and Fire andICE included







CRYOABLATION FOR PERSISTENT ATRIALFIBRILLATION ABLATION

2015, 50pts 2016, 50 pts

60% AT freedom at 12months 59.3 % AT freedom at 15months



486 consecutive pts1STOP Project



63.9% at 12 months51.5% at 18 months

Tondo C et al, Heart Rhythm 2018



101 pts
AF burden 100% documented bypreablation Holter monitoring
60.7% freedom from any atrialfibrillation/flutter off drugs, at 12months







303 pts randomizedto drug therapy orCryoablation

All patients monitoredWith ILR















CONCLUSIONS: CRYO ABLATION, STATE OFTHE ART
• 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 shorterprocedural time, fewer repeat ablation, less total and CVhospitalizations, less cardioversions
• CB ablation is as effective and safe in paroxysmal and, atless extension, persistent and long-lasting persistent atrialfibrillation pts
• Repeat RF ablations may have better outcome when indexprocedure is CB ablation
• CB ablation is highly superior to AA drug therapy as first-linetherapy
• CB ablation is effective for treatment of heart failure patientswith either reduced or preserved ventricular function andparoxysmal or persistent AF



Thankyou for the attention


