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Antikoagulasyon

* AF ablasyonundan once
* AF ablasyonu sirasinda

* AF ablasyonu sonrasi

— Erken donemde islemin etkileri icin

— Uzun donemde AF’nin ortadan kalkmasi sonrasi ne
yapalim?



Ablasyon Oncesi Antikoagulasyon

* |slem dncesi TEE
OAK stoplanmadan teropatik dozda isleme
devam edilmesi,mimkinse 3-4 hafta onceden
baslaniimasi (hedef INR 2.1-2.4)

e Hastanin tromboemboli riski CHADS?2 ile
degerlendirilmelidir.



AF Ablasyonu Sirasinda
Tromboembolizm Nedenleri

Atriyal “stunning”

Cok sayida intraatriyal kateter ve sheatler
Endoteliyal bozulma,fibrozis ,skar
Koagulasyon faktorlerinin aktivasyonu



Increased anticoagulation intensity

reduces thrombus risk during AF ablation
Ren et al, J Cardiovasc electrophysiol 2005

Incidence of ICE detected mobile thrombus
(on sheath/catheter after T/septal)

ACT

250-300 ACT =300

All pts
(n=511) 11.2% 2.8%

Pts with o
SEC (n=179) 44 9% 4.6% <0.0001




Ablasyon Sirasinda Antikoagulasyon

e Basarili transseptal septostomiden sonra ACT
300 - 400 saniye olacak sekilde heparin
baslaniimalidir.

* Islemden sonra heparinin etkisini geri
cevirmek icin protamin sulfat kullanilabilir.



AF Ablasyon Sonrasi Tromboemboli

— RF enerjisi verilen lezyon tam endotelizasyonuna
kadar koagulilasyon kaynagi

e Tam sliresi bilinmemekle beraber 3 ay yeterli bir stire olarak
degerlendirilebilir

— Atriyumlarin mekanik kontraktilitesini kazanmasi

e Olusan fibrozis ve yaralanan atriyal dokunun iyilesmesi (3 ay
yeterli siire)

— Atriyal kontraktilitenin tasikardi sonlanmasindan sonra
azalmasi (atrial stunning) haftalar veya aylar surebilir

* Atrimi nUks ederse “atrial stunning” uzun surebilir



Ablasyon Sonrasi Antikoagulasyon

 Tum kiliflar cikarildiktan sonra 4-6 saat icinde
warfarin ve LMWH (enoxaparin 0.5 -1.0
mg/kg, glinde iki kez) tekrar baslanir.

* Intravendz heparin international normalized
ratio (INR) hedef 2.0 — 3.0 olana kadar
baslanabilir.

e Alternatif olarak direkt trombin yada Faktor
Xa inhibitorler ablasyon sonrasi baslanabilir.



* AF Ablasyonu yapilan tim hastalara en az 2-3
ay boyunca OAK verilmelidir (INR:2-3)

* Direk trombin inhibitorleri yada Faktor Xa
inhibitorleri ile de devam edilebilir.



Tromboemboli Riski

e AF ablasyonu sonrasi
* Erken donemde islemin etkileri
* Uzun donemde AF’nin ortadan kalkmasi

Basarili PV izolasyonundan sonra
Oral Antikoagulasyon ilaclarini keselim mi?



The Risk of Thromboembolism
and Need for Oral Anticoagulation
After Successful Atrial Fibrillation Ablation

Sakis Themistoclakis, MD,* Andrea Corrado, MD,* Francis E. Marchlinski, MD,{ Pierre Jais, MD,+
Erica Zado, PAC,{ Antonio Rossillo, MD,* Luigi Di Biase, MD,§ Robert A. Schweikert, MD,||
Walid 1. Saliba, MD,¥ Rodney Horton, MD,§ Prasant Mohanty, MBBS, MPH,§ Dimpi Patel, DO,§
David J. Burkhardt, MD,§ Oussama M. Wazni, MD,¥ Aldo Bonso, MD,* David J. Callans, MD,+
Michel Haissaguerre, M D, Antonio Raviele, MD,* Andrea Natale, MD§

Mestre—Venice, Italy; Philadelphia, Pennsylvania; Bordeaux—Pessac, France; Austin, Texas;
and Akron and Cleveland, Ohbio

AF Ablasyonundan Sonra 3355 hasta

* Non-OAK: OAK 3 ile 6 ay sonra kesildi: 2,692
hasta (%79 erkek, ort yas 57+11 yil) Aspirin
devam edilmis.

* On-OAK: OAK almaya devam etti: 663 hasta
(%70 erkek,ort yas 59+11 vil).

(J Am Coll Cardiol 2010;55:735-43)



3-6 ay Oral AntiKoagulan devam.
Ne zaman Oral AntiKoagulanlar
o keselim?

— Atriyal aritmi (>1 dk.) reklrrensi
— Pulmoner ven stenozu (>%70)

— Ciddi atriyal mekanik disfonksiyon (Mitral Doppler akimda A dalgasi
olmayisi)
YOKSA
AF yok kabul edilmis ve CHADS skoruna bakilmaksizin OAK kesilmis

Erken tekrarlayan AF/AFL varliginda CHADS2 >1 ise 6 ay OAK
almis

Antiaritmik ilacsiz 3 aydan fazla aritmik olayi olmayanlar OAK
kesilmis, Aspirin 81-325 mg

OAK kesilenlerden aritmisi tekrar baslayan ve CHADS2 >1 olanlar
tekrar OAK’a baslamis

(J Am Coll Cardiol 2010;55:735-43)



Atrial Aritmi/rekirrens var mi?

Her merkezin farkh bir rekirrens takip politikasi
Transtelefonik monitorizasyon (%90)

Ik 5 ay devamli — 1 aylik bloklar halinde giinde 2-3
defa veya semptomatik olduklarinda

1. 3. ve 6. aylarda Holter (%86)
Implante edilmis cihaz varsa yararlaniimis

Hastalara nabizlarini alma 6gretilmis ve dizensizlik
saptarlarsa bildirmeleri istenmis.

3. ayda EKO ile LA fonksiyonu, spiral CT ile
pulmoner ven stenozu degerlendirilmis.

(J Am Coll Cardiol 2010;55:735-43)



It W Incidence of Thromboembolic Events and Major Hemorrhage According to CHADS,, Score in Off- and On-OAT Groups

CHADS, = 0 CHADS, =1 CHADS, =2
Off-OAT On-0AT Off-0AT On-0AT Off-0AT On-0AT
Patients, n 1,622 155 123 261 347 247
TE, n (%) 1(0.06) 0 1(0.14) 1(0.38) 0 2(0.81)
Major hemorrhage, n (%) 0 1(0.64) 1(0.14) 2(0.8) 0 10(4)

* AF ablasyonu 3-6 ay sonrasi OAK almakla
almamak arasinda tromboemboli yéninden fark
yoktu

* Aksine major kanama riski artmaktadir

* Risk/yarar orani degerlendirildiginde CHADS?2
skoru yuksek olan hastalarda bile OAK
kullanmamanin daha iyi olacagi yonundedir

 Ancak daha buyuk prospektif randominize
calismalar gerekir.

(J Am Coll Cardiol 2010;55:735-43)



Editorial Comment ¢

Do Not Stop the Warfarin Until . . .*

Ivan Cakulev, MD, Albert L.. Waldo, MD
Cleveland, Obio

 AF tam olarak tedavi edildiyse OAK kesilebilir
* AF’nin tedavi edildiginden nasil emin olabilirsiniz

* Yiz yize gorisme yeterli degil (Ablasyon yapildigi yerde 1 yilda en
az bir kere gorulmius (%79)

* Takipler cok aralikh (1,3,6,12nci ay sonra senede 1 defa)

e Takip stresi 2 yildan biraz uzun (yeterli degil)

e 1.vyilda rekirrens olmayanlarda 2nci yilda %5-13 rekirrens
* 6.yilda %55 oraninda

* AF ablasyonundan sonra pil ile devamli monitérizasyonda
asemptomatik AF ataklari fazladir (basari orani%70’den %43)

* AF suresi: 1 dakika
e CHADS2 skoru 2 lizerinde olan 347 kiside ne kadar emin olabiliriz.
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CARTHOR O ®

Oral anticoagulation therapy after radiofrequency
ablation of atrial fibrillation and the risk of
thromboembolism and serious bleeding: long-
term follow-up in nationwide cohort of Denmark

Deniz Karasoy ', Gunnar Hilmar Gisl.asonl:'-z, Jim Hansen'!, Arne Johannessenl,
Lars Kober3, Morten Hvidtfeldt!, Cengiz Ozcanl, Christian Torp-Pedersen'4,
and Morten Lock Hansen?

Aim To investigate the long-term risk of thromboembolism and serious bleeding associated with oral anticoagulation (OAC)
therapy beyond 3 months after radiofrequency ablation (RFA) of atrial fibrillation (AF).

Methods Linking Danish administrative registries, 4050 patients undergoing first-time RFA (2000—11) were identified. Risk of

and results thromboembolism and serious bleeding according to OAC therapy were analysed by incidence rates (presented per
100 person-years) and Cox proportional-hazard models. The median age was 59.5 years (interquartile range, IQR:
52.8—-65.2); 26.5% were females. During a median follow-up of 3.4 years (IQR: 2.0-5.6), 71 (1.8%) thromboembolism
cases were identified, where incidence rates with and without OAC were 0.56 (0.40—0.78)g50,c; and 0.64 (0.46—
0.89)g55ci, respectively. Oral anticoagulation discontinuation remained insignificant [hazard ratio 1.42(0.86-
2.35)g55cy] in multivariable analysis. Beyond 3 months after RFA 87 (2.1%) serious bleedings occurred; incidence rates
with and without OAC were 0.99 (0.77—1.27)g59,c; and 0.44 (0.29-0.65)gs5e,c;. respectively. Oral anticoagulation
therapy was significantly associated with serious bleeding risk [hazard ratio 2.05(1.25-3.35)g59/]- In an age- and
gender-matched cohort (1:4) of 15 848 non-ablated AF patients receiving rhythm-control therapy, thromboembolic
rates with and without OAC were 1.34 (1.21-1.49)g55,) and 2.14 (1.98—2.30) g5, respectively. Adjusted incidence
rate ratio was 0.53 (0.43-0.65)g55, favouring RFA cohort.

Conclusion Thromboembolic risk beyond 3 months after RFA was relatively low compared with a matched non-ablated AF cohort.
With cautious interpretation due to low number of events, serious bleeding risk associated with OAC seems to outweigh
the benefits of thromboembolic risk reduction. Randomized studies are warranted to test our results.

Keywords Oral anticoagulation e Radiofrequency ablation e Atrial fibrillation e Risk e Thrombosis e Bleeding
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Oral anticoagulation therapy after radiofreqguency
ablation of atrial fibrillation and the rislk of
thromboembolism and serious bleeding: long-
terrm follow-up in nationwide cohort of Denmari

Deniz Karasoy ', Gunnar Hillmar Gislason ™2, Jirm Hansen !, Airne Johanmnnessen’
Lars Kober3, Morten Hvidtfeldt?!, Cengiz Ozcan?!, Christian Torp-Pedersen™-4,
and Morten Lock Hansen?
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Figure 2 Incidence rates of (A) thromboembolism and (B) serious bleeding according to time intervals after first-time radiofrequency ablation.
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Patient number and

Use of anticoagulants after

Author [year] characteristics catheter ablation Event rate Main findings Limitations
Oral et al. Paroxysmal AF: 490  Warfarin was used for Rate of TEs : 0.9% Discontinuation The authors
[2006] (9) Chronic AF- 265 3 months after catheter within 30 days of of warfarin continued OATs for
ablation. Among ablation procedure; appears to patients with an
S5+11 years 522 patients who remained 0.3% beyond be safe after age of =65 years
56% had =1 risk in sinus rhythm, warfarin 30 days after the successful or a prior history
factor for stroke was discontinued in 79% of procedure ablation of stroke/TIA
patients without risk factors after successful
and in 68% of patients with ablation

Themistoclakis
et al. [2010] (31)

Yagishita et al.
[2011] (12)

A total of 3,355
patients (60%
paroxysmal AF)

57+11 years

CHADS, score:
0in 53%, 1 in 29%,
=2 in 18%

A total of

524 patients (16%
had a CHADS. score
of >2) underwent AF
ablation and were
followed up for at
least 24 months

=1 risk factor of stroke after
3 months

Off-OAC group: 2,692
patients discontinued OACs
3 to 6 months after ablation
On-0AC group: 663 patients
remained on QACs after 3 to
6 months post ablation

Warfarin was discontinued
in 400 (93%) of

429 patients without AF
recurrence

During follow-up
(mean 28+13 vs.
24+15 months),

2 (0.07%) off-OAC
group patients and
3 (0.45%) on-0OAC
group patients had
an ischemic stroke
(P=0.06)

A major hemorrhage
was observed in

1 (0.04%) off-OAC
group patient and 13
(2%) on-OAC group
patients (P<0.0001)

MNone of the

patients without AF
recurrence suffered
from TE events,
where 3 of

95 patients (3%) with
AF recurrence did
(P<0.001)

The risk-benefit
ratio favored
the suspension
of OACs after
successful AF
ablation even

in patients at
moderate-high
risk of TE

Meither a TE nor
hemorrhagic
events occurred
in patients who

were AF-free and

off warfarin

The authors kept
their patients

on OACs when
any arrhythmic
recurrences, left
atrial dysfunction,
or severe PV
stenosis were
observed

The authors
continued warfarin
in 29 patients
without an AF
recurrence due to
the concern about
undetected AF
recurrences

OACSs, oral anticoagulants: AF, atrial fibrillation: TE, thromboembaolic: TIA, transient ischemic attack: PV, pulmonary vein.



Patterns of Anticoagulation Use and Cardioembolic Risk After
Catheter Ablation for Atrial Fibrillation

Peter A. Noseworthy, MD; Xiaoxi Yao, PhD; Abhishek J. Deshmukh, MBBS; Holly Van Houten, BA; Lindsey R. Sangaralingham, MPH, PhD;
Konstantinos C. Siontis, MD; Jonathan P. Piccini, Sr, MD, MHSc; Samuel J. Asirvatham, MD; Paul A. Friedman, MD; Douglas L. Packer, MD;
Bernard ). Gersh, MB, ChB, DPhil; Nilay D. Shah, PhD

Background—There is significant practice variation in oral anticoagulation (OAC) use following catheter ablation for atrial
fibrillation. It is not clear whether the risk of cardioembolism increases after discontinuation of OAC following catheter ablation.

Methods and Results—We identified 6886 patients within a large national administrative claims database who underwent
catheter ablation for atrial fibrillation between January 1, 2005, and September 30, 2014. We assessed the effect of time off of
0AC by CHA,DS,-VASc score (after adjusting for other comorbidities) on risk of cardioembolism, using Cox proportional hazards
models. There was an increase in the use of non-vitamin K OAC after ablation from 0% in 2005 to 69.8% in 2014, OAC
discontinuation was high, with only 60.5% and 31.3% of patients remaining on OAC at 3 and 12 months, respectively. The rate of
discontinuation was higher in low-risk patients (82% versus 62.5% at 12 months for CHA,DS,-VASc 0-1 versus >2, respectively;
P<0.001). Stroke occurred in 1.4% of patients with CHA,DS,-VASc >2 and 0.3% of those with CHA,DS,-VASc 0 or 1 over the study
follow-up. The risk of cardioembolism in the first 3 months after ablation was increased among those with any time off OAC
(hazard ratio 8.06 [95% Cl 1.53-42.3], P<0.05). The risk of cardioembolism beyond 3 months was increased with OAC
discontinuation among high-risk patients (hazard ratio 2.48 [95% CI 1.11-5.52], P<0.05) but not low-risk patients.

Conclusion—The overall risk of stroke in postablation patients is low; however, OAC discontinuation after ablation is common and
is associated with increased risk of cardioembolism for all patients within the first 3 months and for high-risk patients in the
long term. Continuing OAC for at least 3 months in all patients and indefinitely in high-risk patients appears to be the safest
strategy. (/ Am Heart Assoc. 2015;4:e002597 doi: 10.1161/JAHA.115.002597)



Patterns of Anticoagulation Use and Cardioembolic Risk After
Catheter Ablation for Atrial Fibrillation

Peter A. Noseworthy, MD; Xiaoxi Yao, PhD; Abhishek J. Deshmukh, MBBS; Holly Van Houten, BA; Lindsey R. Sangaralingham, MPH, PhD;
Konstantinos C. Siontis, MD; Jonathan P. Piccini, Sr, MD, MHSc; Samuel J. Asirvatham, MD; Paul A. Friedman, MD; Douglas L. Packer, MD;
Bernard J. Gersh, MB, ChB, DPhil; Nilay D. Shah, PhD

 Hastalar 1.7+1.6 yil takip edilmis

* 15 hastada hemorajik inme(14 warfarin
grubunda)

* Total izlem suresinde 246 major kanama

73 Trombo-embolik olay(TIA,iskemik,
inme,sistemik emboli)

— %24,6 ablasyondan sonraki ilk 3 ay icinde
— %21,93. ayile 1vyilicinde
— %53,5 1 yil sonrasi
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Table 3. Multivartable Predictors of Risk of Stroke or
Systemic Embalism Beyond 3 Months After Ablation
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Canadian Journal of Cardiology 29 (2013) 219-223

Clinical Research

Anticoagulation Management Pre- and Post Atrial
Fibrillation Ablation: A Survey of Canadian Centres

Vartan Mardigyan, MD,* Atul Verma, MD,” David Birnie, MD,* Peter Guerra, MD,? Damian Redfearn, MD,*
Giuliano Becker, MD,f Jean Champagne, MD,# John Sapp, MD,® Lorne Gula, MD, MSc,’ Ratika Parkash, MD,"
Laurent Macle, MD,® Eugene Crystal, MD, Gilles O’'Hara, MD,# Yaariv Khaykin, MD, Marcio Sturmer, MD,’
George D. Veenhuyzen, MD," Isabelle Greiss, MD,' Jean-Francois Sarrazin, MD,® Iqwal Mangat, MD,™ Paul Novak, MD,"
Allan Skanes, MD,' Jean-Francois Roux, MD,® Vijay Chauhan, MD,? Tom Hadjis, MD,* Carlos A. Morillo, MD,% and

Al Taealeae RATY DLTHa
Methods: A Web-based national survey of electrophysiclogists per-

forming AF ablation in Canada collected data regarding anticoagula-
tion practice prior to ablation, periprocedural bridging, and duration of
postablation anticoagulation.

Results: The survey was completed by 36 (972%) of the 37 electro-
physiologists perforrming AF ablation across Canada. Prior to AF abla-
tion, 58% of electrophysiologists started anticoagulation for patients
with paroxysmal AF CHADS,, scores of O to 1, 92% for paroxysmal AF
CHADS. , scores = 2 83% for persistent AF CHADS_, scores of O to 1,
and 97% for persistent AF CHADS, scores = 2. For patients with
CHADS, O to 1, warfarin was continued for at least 3 months by most
physicians (89% for paroxysmal and 949% for persistent AF). For pa-
tients with CHADS., = 2 and with no recurrence of AF at 1 year post
ablation, 89% of physicians continued warfarin.

Conclusions: Although guidelines recommend long-term anticoagula-
tion in patients with CHADS,, = 2, 11% of physicians would discontinue
warfarim in patients with no evidence of recurrent AF 1 wyear post
successful ablation. Significant heterogeneity exists regarding peripro-
cedural anticoagulation mMmanagement in clinical practice. Clinical trial
evidence is reguired to guide optimal periprocedural anticoagulatiomn
and therapeutic decisions regarding long-term anticoagulation after
an apparently successful catheter ablation for AF.



Warfarin Is Not Needed in Low-Risk Patients Following A trial
Fibrillation Ablation Procedures

T. JARED BUNCH, M.D.*,f BRIAN G. CRANDALL, M.D.*,7 J. PETER WEISS *§

HEIDI T. MAY, M.S.P.H., Pu.D.,7 TAMI L. BAIR,{ JEFFREY S. OSBORN, M.D..,*.{
JEFFREY L. ANDERSON, M.D.,1 DONALD L. LAPPE, M.D.,{ J. BRENT MUHLESTEIN, M.D_.{
JENNIFER NELSON.*,7 SCOTT ALLISON,*,1 THOMAS FOLEY.*,f LARS ANDERSON,*.j
and JOHN D. DAY, M.D.*§

From the *Intermountain Heart Rhythm Specialists and {Department of Cardiology, Intermountain Medical Center, Murray, Utah, USA

Warfarin Is Not Needed in Low-Risk Patients. Background: The recently published HRS/
EHRA/ECAS AF Ablation Consensus Statement recommended that warfarin should be used for at least
2 months following an AF ablation in all patients regardless of stroke risk factors. The objective of the
study was to assess outcomes based upon anticoagulation practice after atrial fibrillation (AF) ablation to
determine relative risk of a strategy of aspirin only in low-risk patients.

Methods: A total of 630 consecutive patients who underwent 934 ablation procedures using an open
irrigated tip catheter for symptomatic AF were evaluated. Qutcomes were compared between patients
treated with warfarin (goal INR: 2-3) versus aspirin only (325 mg/day) in CHADS2 (-1 patients after
ablation.

Results: Of the 690 patients, 123 (20% ) were treated with aspirin and 507 (80% ) with warfarin. Preva-
lences of the CHADS2 scores of patients on aspirin were (0: 40.7%, 1: 59.3%) and on warfarin (0: 13.6%, 1:
31.69%,>2: 54.8% ), P < 0.0001. Patients in the warfarin group were older, had on average a lower ejection
fraction, and had higher rates persistent/permanent AF, repeat ablations, hypertension, prior stroke/TTA,
and diabetes. The 1-year survival free of AF for the total study population was 71.6%. There were no
strokes/TIA in the aspirin group and 4 events (4 strokes, 00 TIAs) in the warfarin group. Two patients in the
warfarin group died of fatal hemorrhage (1 intracranial, 1 gastrointestinal).

Conclusion: Select low-risk patients with a low CHADS2 (0-1) score who undergo left atrial ablation
with an aggressive anticoagulation strategy with heparin and use of an open irrigated tip catheter with
low CHADS2 scores can safely be discharged following their procedure on aspirin alone. (J Cardiovasc
Electrophysiol, Vol. 20, pp. 988-993, September 2009)
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Safety and Efficacy of Switching Anticoagulation to Aspirin

Three Months after Successful Radiofrequency
Catheter Ablation of Atrial Fibrillation
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Fig. 2. Thromboembolic and major bleeding event-free survival by Kaplan-Meier method in all patients (A) and the patients with CHA:DSz-VASc score =2 (B)

in ASA (solid line) and W (dotted line) groups.

Switching warfarin to aspirin 3 months after successful RFCA of AF could be as safe
and efficacious as long-term anticoagulation even in patients with CHA2DS,-VASc

score =2. However, strict rhythm monitoring cannot be overemphasized.
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Sonuc Olarak Ablasyon Sonrasi Antikoagulasyon;

* AF ablasyonu sonrasinda warfarin ile terapotik diizeyde antikoagtle
olmamis hastalarda sistemik antikoaglilasyon zamanina kadar dusutk
molekdiler agirlikli heparin veya IV heparin kullanilmasi gerekir.

* Alternatif olarak ablasyondan sonra antikoaguilasyon icin Direk Trombin
inhibitorleri yada Faktor Xa inhibitorleri baslanabilir.

* Post ablasyon donemde kanama riski artmis oldugu icin full doz disiik
molekiler agirlikli heparin dozunun (1 mg/kg ) azaltilmasi 6nerilmektedir

(0.5 mg/kg)

* AF ablasyonu isleminden sonra warfarin yada direkt trombin inhibitorleri
yada Faktor Xa inhibitorlerinin en az 2 ay kullanilmasi dnerilmektedir.

* Ablasyon isleminden 2 aydan sonrasi icin antikoaglilasyonun devamina
karar verirken;Hastada AF varligina veya AF tipine gore
degil;tromboemboli riskine gore karar verilmelidir.

* AF ablasyonundan sonra CHADS?2 skoru 2 ve Uzeri olanlarda OAK kesilmesi
genellikle tavsiye edilmez

* Asemtomatik AF/AFL/ AT hastalarda antikoagiilasyonun devamina yada
kesilmesine karar vermek icin bu hastalarin EKG monizérizasyonu
Onerilmektedir.
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