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Islem Oncesi Embolizasyon Nedenleri

v Kateter ablasyonu sirasinda Stroke, TIA ve
diger embolizasyon orani % 0.4- 2.0

v Cogu inme vakalari genellikle islemden 24-48
saat iginde ortaya ¢ikmaktadir.Birinci haftada
ortaya ¢ikan emboli vakalar: bildirilmistir.



AF Ablasyonu Sirasinda

Tromboembolizm Nedenleri

v Iglem oncesi antikoagiilasyonun kesilmesi
v' Kateter ile trombusun yerinden oynatilmasi

v’ Kateter travmasina bagl sol atriyal hasar ve
endo’relde.gellsen trombusEndoteliyal
bozulma,fibrozis ,skar

v' Kateter iginde trombus varligi

v Bazi hastalarda iglem sirasinda sinis ritmine
dondirmek igin kardioversiyon sonrasi

v' Atriyal "stunning”
v' Cok sayida intraatriyal kateter ve sheatler
v' Koagulasyon faktorlerinin aktivasyonu



Pre-Postablasyon Tromboemboli Riski

v CHADS?2 skoru > 2

v Inme oykiisii

v'Persistan AF

v Sol Atriyal genisligi

v'Sol Atriyal Apendiks dilatasyonu

v 7% 0.5-2.8




Tromboemboli

v'Serebroembolik olay: 1-5%

v'Ablasyon esnasinda TCD ile ¢ok sayida
“mikroembolik sinyal” tespit
edilmektedir.

v'Ablasyon esnasinda ¢ok sayida
mikroembolizasyon olmaktadir. Ancak
bunlarin ¢ogu énemli klinik sorun
olusturmayan mikrobubble'lardir.
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Figure 2  Positive diffusion magnetic resonance imaging (red arrow) Gra

showing a single lesion <5 mm in diameter in a group I patient with

nonparoxysmal atrial fibrillation.

non<Ccc . . . e :
Figure 4  Bilateral parietal embolic lacunar infarct (red arrows) in a group

III patient. Both lesions appear to be >5 mm in diameter.

Does periprocedural anticoagulation management of atrial fibrillation affect the prevalence of
silent thromboembolic lesion detected by diffusion cerebral magnetic resonance imaging in
patients undergoing radiofrequency atrial fibrillation ablation with open irrigated catheters?
Results from a prospective multicenter study.Biase LD, Gaita F et.al. Heart Rhythm
2014;11:791-798.



Age (years)
Male gender
Body weight (kg)
Type of AF
Paroxysmal
Persistent
Long-standing persistent
Structural heart disease
Hypertension
Diabetes mellitus
Heart failure
Stroke/TIA
CHADS: score
CHA=DS=-WVASCc score
Type of OAC
Warfarin
Dabigatran
Rivaroxaban
Apixaban
Edoxaban
=3 weeks OAC before procedure
Antiplatelet drugs
D-dimer (g/mil)
BMNP (pg/ml)
LAD (mm)
LVEF (%)
LAA flow velocity (cm/s)
Spontaneous echo contrast
Total procedure time (min)
Type of LA procedure
PVI alone
PVI and substrate modification

Type of LA ablation energy source

RF

Cryothermal
Total heparin dosage (units)
Mean ACT during procedure (s)

Maximum ACT during procedure (s)
Electrical cardioversion during procedure
Exchanaging catheters over the transseptal sheaths

Patients with SCIL
(n=40)

68 (61—72)
28 (70.0)
63.5+11.3

19 (47.5)
8 (20.0)

13 (32.5)
3 (7.5)

22 (55.0)
6 (15.0)
4 (10.0)
4 (10.0)
1 (0—2)
2 (1-3)

4 (10.0)
11 (27.5)
8 (20.0)
14 (35.0)
3 (7.5)
35 (87.5)
4 (10.0)

0.3 (0.2—0.5)
101.0 (44.8—-179.3)
43 (37.5—48)

65 (55—65)
47.5 (27-77)

13 (32.5)

153 (123.5—-168)

31 (77.5)
g (22.5)

34 (85.0)
6 (15.0)

13,995 (12.100-15,587.5)

317 (304—336)
336 (322—371)
25 (62.5)
10 (25.0)

Patients without SCIL

(n=2486)
67 (60—72)
180 (73.2)
65.4+11.9

128 (52.0)
82 (33.3)
36 (14.6)
33 (13.4)

150 (61.0)
40 (16.3)
24 (9.8)
20 (8.1)

1 (0-2)
2 (1-3)

42 (17.1)
36 (14.8)
81 (32.9)
73 (29.7)
14 (5.7)

218 (88.6)
27 (11.0)
0.3 (0.2—0.4)
69.8 (33.0-141.5)
41 (37—45)
60 (55—65)
52 (28—78)
62 (25.2)
138 (121—159)

220 (89.4)
26 (10.6)

219 (89.0)
27 (11.0)

12,905 (11,235-15,517.5)

315 (303—333)

338 (323—-361)
126 (51.2)
44 (17.9)

P-value

0.509
0.676
0.363
0.014

0.296
0.474
0.841
0.572
0.440
0.914
0.639
0.142

0.504
0.557
0.500
0.145
0.268
0.954
0.737
0.331
0.082
0.033

0.460

0177
0.604
0.931
0.185
0.286




AF Ablasyonunda Antikoagiilasyon

Ablasyon oncesi
Ablasyon sirasinda

Ablasyon sonrasinda



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

fibrillation: Executive summary

Anticoagulation strategies: pre-, dunng, and postcatheter ablation of AF

Recommendation Class LOE  References
Preablatiomn For patients undergoing AF catheter ablation who have been therapeutically anticoagulated with warfarin or dabi- | A O

gatran, performance of the ablation procedure without intermeption of warfarin or dabigatran is recommended.

For patients undergoing AF catheter ablation wiho have been therapeutically anticoagulated with rivaroxaban, per- | B-B e

formance of the ablation procedure withouwt interruption of rivarocaban is recommended.
For patents undergoing AF catheter ablation who have been therapeutically antvicoagulated with a NOAC other than lla B-MR 7
dabigatran or rivarcxaban, performance of the ablation procedure withowt withholding a NOAC dose is reasonable.

Anticoagulation guidelines that pertain to cardiowversion of AF showld be adhered to in patients who present for an AF | B-MNR
catheter ablation procedure.
For patients anticoagulated with a NOAC prior to AF catheter ablation, it is reasonable to hold one to two doses of the lla BE-MR TTRE-3ED
MOALC prior to AF ablation with reinivation postablation.
Performance of a TEE in patients who are in AF on presentation for AF catheter ablation and who have been receiving  1la C-EQ &
anticoagulation therapeutcally for 3 weeks or longer is reasonable.
Performance of a TEE in patients who present for ablation in sinus rhythm and who have not been anticoagulated  lla C-EQ %=
prior to catheter ablation i reasonable.
Use of intracardiac echocardiography to screen for atrial thrombi in patients who cannot undergo TEE may be b C-Eg  E-me
oonsidered.
During ablarion Heparin should be administered prior to or immediately following ransseptal puncoure during AF catheter ablation | B-MR GOOSRS-IERIET-ANE
procedures and adjusted to achieve and maintain an ACT of at keast 300 seconds.
Administration of protamineg following AF catheter ablation to reverse heparin is reasonable. 1la B-MR
Postablation In patients who are not therapeutscally anticoagulated prior to catheter ablation of AF and in whom warfarin will be | C-Ely

used for anticoagulation postablation, bow molecular weeight heparin or intravenowus heparin should be used as a
bridge for initiation of systemic anticoagulation with warfarin following AF ablarson.™

Systemic anticoagulation with warfarin®™ or a NOAC is recommeernded for at least 2 months postcatheter ablation of AF. | C-Eg
Adherence o AF anticoagulation guidelines is recormmended for patients who have undergone an AF ablation pro- | C-EQ =
cedure, regandless of the apparent success or filure of the procedure.

Decisions regarding continuation of systemic anticoagulation maore than 2 months post ablation should be based on | C-EQ

the patient’s siroke risk profile and not on the perceived success or failure of the ablatson procedure.

In patients who have not been anticoagulated prior to catheter ablation of AF or in whom anticoagulation with a NOAC [la C-EQy TLIRE-3E0

of warfarin has been intermupted prior to ablation, adminstration of a BOAC 3 to 5 hours after achievement of

hemostasis is reasonable postablation.

Parients in whorm discontineation of anticoagulation is being considered based on patient values and preferences b C-E0
should consider undergoing continuous or frequent ECG mondtoring to screen for AF recurrence.

AF = arrial fibrillation: LOE = Lewel of Evidence: MOAC = nowvel oral anticoagulant; TEE = transesophageal electrocardisgram; ACT = activated clotting timse.

* Time in theranennic ranes (TTRY shewild e < G5 — IMFE an warfarin

Journal of Arrhythmia 33 (2017) 369-409



AF Ablasyonundan Once
Antikogiilasyon



Preablasyon TEE

v' Persistan AF olan veya embolik riski yiiksek olan
hastalarda ablasyon oncesinde TEE veya baska
metodlarla intrakardiyak trombis arastirmasi
onerilmektedir.

v Eger ablasyondan o6ncesi 4 hafta INR ferapétik
duzeydeyse islem d&ncesinde sinlis ritminde olan
hastalarda TEE gerekmeyebilir.

v' 48 saattten uzun sureli veya siresi bilinmeyen AF'de islemden
once en az 3 haffta terapotik seviyede antikoagiilasyon
yapiimamigsa (sinif I)

v' Islem sirasinda sinis ritmindeki hastalarda veya AF siiresi 48
saatten daha kisa olanlarda TEE diisiiniilebilir (sinif IIa)



Islem oncesi antikoagiilasyon-I

v'Islem oncesi antikoagiilasyon:

v'AF siiresi >48 saat veya bilinmiyorsa en az 3
hafta terapotik seviyede antikoagtlasyon
veya (sinif I)

v'Iglem éncesi en az 3 hafta antikoagiilasyon
soz konusu degilse TEE ile trombisin
dislanmasi (sinif I)

v'Sol atriyumda trombis varhgi kateter

ablasyonu igin kontrendikasyondur (sinif
TTT)



Islem oncesi antikoagiilasyon-IT

v Warfarinin Kesilmesi

v Warfarinin islem 6ncesi kesilip heparine gegilmesi,
islem sirasi ve sonrasinda heparin kullanilmasi (giris
yeri kanamasinda artis )

v Iglemin Warfarinin altinda yapilmas

v Islemin terapotik seviyede kullanilan warfarin
altinda yapilmasi (ACC/AHA/HRS 2014)

v YOAK kesilmesi

v kullananlarda islem 6ncesi dabigatran ve apixaban'in
2 doz, rivaroxabanin 1 doz kesilerek yapilmasi

v Islemin YOAK altinda yapilmasi



VKA Kesmeden

(terapotik INR altinda) ablasyon

v INR alt sinirda olmali (2.0-2.5)

v Ilk heparin bolusu diisiik olmali (80 IU/kg)
v Hedef ACT ayni (>350-400 sn)

v Hedef ACT 'ye daha kolay ulasiliyor

v Stroke riskini azaltabilir

v Major kanama riski artmamaktadir

v’ Gerekli durumlarda kardiyak tamponad tedavisi
glivenli

v’ Taze donmus plazma veya faktor IX hazir olmal




OAK kesme karan
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Antikoagulasyon koprilemede algoritma

0AK hala gerekli mi?

0 0

Yiksek kanama riski olan acil bir girisirm mi?

DAK kesilmezse kanama riski nedir ?
Dilislik Orta

Yiksek

Tromboemboli riski disik mid?

Diiglk

Tromboembaoli riski nedir ?
Orta Yiksek

OAK AF icin mi endike ? ?

Troamboemboli riski kanama
riskini agiyor mu?

Rechenmacher 5.1, et al. ] Am Coll Cardiol 2015 Képriileme yapma Kdpriilemeyi diisiin




Islemin Warfarinin altinda yapilmas

Kopriileme (bridging)

v VKA 3-4 hafta once baslanir

v VKA islemden 3-4 giin once kesilir

v' Enoxaparin 0,5-1 mg/kg baslanir

v Enoxaparin islemden 12 saat énce kesilir

v’ Islemde iv heparin kullanilir

v' Islem sonunda protamin

v’ Islemden sonra ACT<250 olunca sheathler cekilir

v Sheathler ¢ekildikten sonra coumadine +
enoxaparine baglanir

v INR>2 olunca enoxaparine kesilir




Képriilemede major kanama ve tromboembolik olay odds ratios

A Major Bleeding
Bridging No Brdgng Odds Ratio Odds Ratio
Study or Subgroup Everts Totsl Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Darsels et al., 2009 5 342 5 N3 249% 1.91 [0.68, 5.33] 1
Gardia et al,, 2008 4 108 2 N8BS 153%  2275[412,12568) i ——
Rfferetal., 2010 13 229 3 263 210% 522 [147,18.54] ®
McBane et al., 2010 ¥ 514 2 261 17.9% 363[0.82,16.08] N
Wysokinski et al , 2008 6 204 4 182 208% 135 [0.37, 4.86] =
Total (95% C1) 1397 2104 100.0% 360152, 850] <~
Total avents 52 16
Hetarogeneity: Taw? = 0.50; Chi® = 8.41, df = 4 (P = 0.08); ¥ = 52% I } 4 |
0.005 ol 1 10 200

Tost for overall offoct: Z=2.92(P = 0.004) R Eavors o Sridomg
Thromboembolic Events

B Sundyor . Bridging No Bridging 0dds Ratio Odds Ratio

Subgroup Events Total Events Total Weight M-H. Random, 95% C) M-H, Random, 95% C1
Darels et al., 2009 4 342 1 23 88% 2.5110.28, 2260} o
Garcia et al., 2008 0 108 7 N8BS 52% 0.72 [0.04, 12.76} -
Jaffer et al., 2000 1 229 3 263 B2% 0.38 [0.04, 3.68) -
Marquie et al_, 2006 0o N4 2 N4 456% 0.20 [0, 4.14] .
McBane et al., 2010 10 sS4 & 261 405% 0.84 [0.30, 2.35) ——
Tompkins et 2l 2010 1 155 = SI3  94% 0.55 [0.07, 4.59)
Varkarakis et al, 2005 o 25 3 62 4% 425 [0.21, B4.56) ——
Wysokinski ot al, 2008 3 204 4 182 1B5% 0.66 [0.15, 3.01) -
Yotal (95% C1) %91 3493 100.0% 0.80 [0.42, 154] =
Total avents 19 2
Hatarogenaeity- Tau? = 0.00; Chi = 168 df = 7(P = 0.82). ¥ = 0% t t t i
Test for overall effect: Z « 0.67 (P = 0.50) 0.005 0J ' 0 200
Favors Bndgng Favors No Bridging

Forest plot for major bleeding from Siegal ot al (10) demonstrates 2 significant odds ratio of 3.6 for patients receving bridging anticoagudation (A). These
= no sgnificant dfference in thromboembolic events between tridging and nontridgng (B). ) = confSdence mterval; M- = Martel-Moemsoel.

Regr rted with permission from Siegel et oL, (10




Yeni Oral Antikoagilan A janlar

AF ablasyonu oncesinde/sonrasinda
VKA iyi bir alternatif!

v' Kanama riski ve emboli riski VKA benzer
v' Daha kolay kullanim

v Kisa yarim émirleri nedeniyle ablasyondan sadece 1
glin once kesilebilirler

v' Etkileri hizli bagladigi igin ablasyondan hemen sonra
baslanabilirler

v En az 2-3 ay devam edilir. Bu siireden sonra
tedavinin
devami icin CHA2DS2-VASc skoruna gore karar
verilmelidir



rospective Randomized Trial of Apixaban Dosing During
Atrial Fibrillation Ablation The AEIOU Trial
Matthew R. Reynolds, J. Scott Allison, Andrea Natale, Ian L.

Weisberg, et.al

Objectives This study sought to determine whether uninterrupted apixaban would have similar
rates of bleeding and thromboembolic events as does minimally interrupted apixaban at the time of
atrial fibrillation (AF) ablation and o compare those results with rates in historical patients
treated with uninterrupted warfarin.

Background The safety, efficacy, and optimal dosing regimen for apixaban at the time of AF
ablation are uncertain.

Methods This prospective, multicenter clinical trial enrolled 306 patients undergoing catheter
ablation for nonvalvular AF and randomized 300 fo uninterrupted versus minimally interrupted
(holding 1 dose) periprocedural apixaban. A retrospective cohort of patients treated with
uninterrupted warfarin at the same centers was matched to the apixaban-treated subjects for
comparison. Endpoints included clinically significant bleeding, major bleeding, and nonhemorrhagic
stroke or systemic embolism (SE) from the time of ablation through 30 days.

Results There were no stroke or SE events. Clinically significant bleeding occurred in 11.3% of 150
evaluable patients on uninterrupted apixaban and 9.7% of 145 evaluable patients on interrupted
apixaban (risk difference: 1.7% [95% confidence interval: -5.5% to 8.8%];49 = NS). Rates of major
bleeding were 1.3% with uninterrupted apixaban, and 2.1% with interrupted (risk difference: -0.7%,;

= NS). The rafes of clinically significant and major bleeding were similar for all apixaban patients
combined (10.5% and 1.7%), compared with the matched war?ar‘in group (9.8% and 1.4%).

Conclusions Both uninterrupted and minimally interrupted apixaban at the time of AF ablation were
associated with a very low rate of thromboembolic events, and rates of both major (<2%) and
clinically significant bleeding were similar to uninterrupted warfarin. (Apixaban Evaluation of
Interrupted Or Uninterrupfed Anticoagulation for Ablation of Atrial Fibrillation

[AETIOU]; NCT02608099)

JACC: Clinical Electrophysiology
DOI: 10.1016/j.jacep.2017.11.005


https://clinicaltrials.gov/ct2/show/NCT02608099

v FDA elektif invaziv yada cerrahi
girigsimden once apiksabanin

Kanama riski agisindan orta yada yiiksek riskli
hastalarda 48 saat 6ncesinden

kesilmesini onermektedir.



Feasibility and Safety of Uninterrupted
Rivaroxaban for Periprocedural Anticoagulation
in Patients Undergoing Radiofrequency
Ablation for Atrial Fibrillation

Results From a Multicenter Prospective Registry

Dhjectives

Background

Methods

Results

Conclusions

The purpose of this study was to evaluate the feasibility and safety of uninterrupted rivaroxaban therapy during atrial
fibrillation (AF) ablation.

Optimal perprocedural anticoagulation strategy is essential for minimizing bleeding and thromboembaolic
complications during and after AF ablation. The safety and efficacy of uninterrupted rivaroxaban therapy as a
periprocedural anticoagulant for AF ablation are unknown.

We performed a multicenter, observational, prospective study of a registry of patients undergoing AF ablation in B
centers in Morth America. Patients taking uninterrupted periprocedural rivaroxaban were matched by age, sex. and
type of AF with an equal number of patients taking uninterrupted warfarin therapy who were undergoing AF ablation
during the same period.

A total of 642 patients were included in the study, with 321 in each group. Mean age was 63 = 10 years, with
442 (69%) males and 328 (51%) patients with paroxysmal AF equally distributed between the 2 groups. Patients in
the warfarin group had a slightly higher mean HAS- BLED (hypertension, abnormal renal/Tiver function, stroke,
bleading history or predisposition, labile international normalized ratio, elderdy, drugs/alcohol concomitantly) score
(L7T0+1.0vs. 1.47 £+ 0.9, respectively; p = 0.032). Bleeding and embolic complications occurred in 47 (7.3%) and
2 (0.3%) patients (both had transient ischemic attacks) respectively. There were no differences in the number of
major bleeding complications (5 [L6%] vs. T [1.9%], respectively; p = 0.772), minor bleeding complications

(16 [5.0%] vs. 19 [5.9%)], respectively; p = 0.602), or embaolic complications (1 [0.3%] vs. 1 [0.23%], respectively;
p = 1.0) between the rivaroxaban and warfarin groups in the first 30 days.

Uninterrupted rivaroxaban therapy appears to be as safe and efficacious in preventing bleeding and thromboembolic
events in patients undergoing AF ablation as uninterrupted warfarin therapy. (] Am Coll Cardiol 2014;63:982-8)
@ 2014 by the American College of Cardiology Foundation



Feasibility and Safety of Dabigatran Versus Warfarin
for Periprocedural Anticoagulation in Patients Undergoing
Radiofrequency Ablation for Atrial Fibrillation

Results From a Multicenter Prospective Registry

Objectives

Background

Methods

Results

Conclusions

The purpose of this study was to evaluate the feasibility and safety of periprocedural dabigatran during atrial
fibrillation (AF) ablation.

AF ablation requires optimal periprocedural anticoagulation for minimizing bleeding and thromboembolic com-
plications. The safety and efficacy of dabigatran as a periprocedural anticoagulant for AF ablation are unknown.

We performed a multicenter, observational study from a prospective registry including all consecutive patients undergoing
AF ablation in 8 high-volume centers in the United States. All patients receiving dabigatran therapy who underwent AF abla-
tion on periprocedural dabigatran, with the dose held on the moming of the procedure, were matched by age, sex, and type
of AF with an equal number of patients undergoing AF ablation with uninterrupted warfarin therapy over the same period.

A total of 290 patients, including 145 taking periprocedural dabigatran and an equal number of matched pa-
tients taking uninterrupted periprocedural warfarin, were included in the study. The mean age was 60 years with
79% being male and 57% having paroxysmal AF. Both groups had a similar CHADS, score, left atrial size, and
left ventricular ejection fraction. Three thromboembolic complications (2.1%) occurred in the dabigatran group
compared with none in the warfarin group (p = 0.25). The dabigatran group had a significantly higher major
bleeding rate (6% vs. 1%; p = 0.019), total bleeding rate (14% vs. 6%; p = 0.031), and composite of bleeding
and thromboembolic complications (16% vs. 6%; p = 0.009) compared with the warfarin group. Dabigatran use
was confirmed as an independent predictor of bleeding or thromboembolic complications (odds ratio: 2.76, 95%
confidence interval: 1.22 to 6.25; p = 0.01) on multivariate regression analysis.

In patients undergoing AF ablation, periprocedural dabigatran use significantly increases the risk of bleeding or
thromboembolic complications compared with uninterrupted warfarin therapy. (J Am Coll Cardiol 2012;59:
1168-74) © 2012 by the American College of Cardiclogy Foundation



v'FDA invaziv yada cerrahi girisimden once
dnhinntranin

., Dabigatran
»150 mg 2x1 30 giin RFA odncesi
_»>Islem sabahi stop
»>»Hemostasisden 3 saat sonra tekrar
baslanabilir.

Snipelisky et al. Heparin dabigatran etkilesimi



Safety of uninterrupted periprocedural Edoxaban versus
Phenprocoumon for Patients undergoing Left Atrial Catheter

Ablation Procedures

Abstract

Data about the safety of edoxaban in patients undergoing left atrial (LA) radiofrequency (RF)
ablation procedures are lacking. This study sought to compare safety of uninterrupted
edoxaban with uninterrupted phenprocoumon administration during IL.A RF ablation for atrial
fibrillation (AF) and atrial tachycardia (AT). In total, 231 patients (mean age: 64 +/- 11vears,
male 71%) who underwent LA RF ablation under continuous oral anticoagulation (OAC) with
edoxaban or phenprocoumon were included in the study. Patients on uninterrupted edoxaban
(O0mg or 30mg daily for at least 4 weeks) were matched for sex, age and type of arrhythmia
with two patients on uninterrupted phenprocoumon (international normalised ratio: 2—3). We
identified 77 consecutive patients on edoxaban and n=154 patients on phenprocoumon.
Heparin was administered periprocedurally to achieve an activated clotting time (ACT) of
280—300 seconds. No protamine was administered periprocedurally. The primary endpoint
was a composite of bleeding. thromboembolic events and death. The primary endpoint was
met in 9 patients of the edoxaban group and 22 patients of the phenprocoumon group
(P=0.69). No patient in either group died or had a thromboembolic. A major bleeding
complication was observed in no patient of the edoxaban group and in 1 patient of the
phenprocoumon group (P=>=0.99). Minor bleeding complications occurred in 9 patients (129)
of the edoxaban group and in 21 patients (14%) of the phenprocoumon group (FP=0.844).
Uninterrupted OAC with edoxaban appeared to be as safe as uninterrupted OAC with

phenprocoumon in patients undergoing IL.A R ablation procedures.

DOI: https://doi.org/10.1016/j.amjcard.2017.11.015



Analysis

Catheter Ablation

of Novel Oral Anticoagulants versus Vitamin
Antagonists for Uninterrupted Anticoagulation in Atrial Fibrillation

R. Cardoso, L. Knijnik, A Bhonsale, G Nasi, M Rivera, V Blumer, H Calkins

Study Centers Patients |PAF,%  |Male,% |Age, vears' |CHA,DS,VASc' [HAS-BLED' |Pre-procedure |Standard Target Follow-u
design NOAC/VEA |[NOAC/VEA (NOAC/VEA (NOAC/VEA (NDACIVEA NOAC/VEA |OAC (days) |NOACdose | ACT P
Di Biase™  |Non-RCT* | 4; US, Eur (200200  |16/16 7171 6565 228230 1.74/1.74 |30 ASmgBID | =300 30 days
Dillier" Non-RCT* | 1; Eur 2721272 |49/46 68168 62/63 1.82.0 NA 30 R20mg QD | 270-300  |In-hospital
Konduru™  |Non-RCT | 1; US 11/52 79/55 79067 56/60 NA NA NA D, dose NA | =350 NA
Kuwahara" |RCT 3; PN 1007100 |59/60 75M2 65/66 2124 NA 30 ASmgBID | =300 7 days
Lakkireddy” |Non-RCT* | 8 NAmer  [321/321  |31/51 69/69 63/63 21712.21 1.47/1.70 (30 R20mg QD | 300-400 |30 days
Maddox”  |Non-RCT | 1;US 212251 |63/57 T6/67 62/62 1.73/1.69 NA 30 D 150mg BID | >350-400 |In-hospital
D:239 D:71 D:79 D:59 D:14 D:0.8
D 150mg BID
BTi% . . . . . =
Nagao™ Non-RCT | 1; JPN R:102 R79 R:69 Reol Bab8 ReLLI 30 R 15mgQD | 300-350 |30 days
Arl158 A:78 A9 A:61 AlS A:09 A Sma BID ‘
VKA3IT0  |[VKATT3  [VKAT4  [VKAGD  [VKA:LS VKA:0.9 T
RE- 104; PN, Eur : :
RCT 317318 |67/68 7277 59/59 2012 NA 30 to 60 D 150mg BID | =300 & weeks
CIRCUIT" RUS, NAmer e e e ’ e
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An Updated Meta-Analysis of Novel Oral Anticoagulants versus Vitamin K
Antagonists for Uninterrupted Anticoagulation in Atrial Fibrillation

Catheter Ablation
R. Cardoso, L. Knijnik, A Bhonsale, G Nasi, M Rivera, V Blumer, H Calkins.

Figure 3A. The incidence of major bleeding was significantly lower in the NOAC group (p<0.01).

NOAC VKA Risk Ratio Risk Ratio
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Figure 3B. The incidence of pericardial tamponade was not significantly different between groups (p=0.63).
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Systematic Review/Meta-analysis

Uninterrupted New Oral Anticoagulants Compared With Uninterrupted
Vitamin K Antagonists in Ablation of Atrial Fibrillation: A Meta-analysis
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Figure 4. Sensitivity analysis of primary outcome of interest: stroke and major bleeding.



AF Ablasyonu Sirasinda
Antikogtilasyon



Antikoagulation - Ablasyon Sirasinda

v'Islemden énce hastada tam kan
degerleri ve kan grubu bilinmelidir.
Islem sabahi INR dlcllmelidir.

v'Islem sabahi cross-match yapilmis
eritrosit ve taze donmus plazmanin hazir
tutulmasi onerilmektedir

v'Islem sabahi INR >3,5 ise 1-2 {inite taze
donmus plazma verilmesi onerilmektedir.




Antikoagiilasyon- Ablasyon Sirasinda

v Transseptal ponksiyondan hemen énce
veya hemen sonra heparin

\/Bolus (100-140 IU/kg)
v’ Infiizyon (15-18 TU/kg/saat)
v Gerekirse ilave boluslar

v’ Kateterler sol atriyumdan ¢ikarilinca
heparin kesilir

v’ Protamin
v' Hedef ACT >350-400 sn



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 p

All pts e e -
(n=511) 11.2% 2.8% 0.05

Pts with . .
SEC (n=179) 44.9% 4.6% <0.0001




Islem sirasinda antikoagiilasyon-I

v'Islemin warfarin ile sistemik
antikoagllasyon altinda yapilmasi islem
sirasinda (terapotik ACT seviyelerinde)
heparin kulllanim ihtiyacini degistirmez

v'ACT seviyesinin terapotik

antikoagllasyon saglanincaya kadar 10-
15 dk'da bir ; daha sonra 15-30 dk'da bir
monitorizasyonu



Islem sirasinda antikoagiilasyon-IT

v Yikleme 60 IU/kg (max 4000 IU), 12 TU/kg/h
(max 1000 IU/h)

v’ Kateter sol atriyuma ilerletildiginde kilifin sag
atriyuma gekilmesi

v’ Transseptal kilifdan devamli heparinize izotonik
inflizyonu

v' Islem sonunda tim kateterler sol atriyumdan
alindiginda heparin inflizyonunun kesilmesi

v ACT <¢200-250 oldugunda kasik kiliflarinin
¢ekilmesi veya ablasyonu takiben heparinin

etkisini ortadan kaldiran protaminin kullanimi
(sinif IIa)

Calkins et al. HRS/EHRA/ECAS Catheter and Surgical Ablation, Heart Rhythm 2012



Randomized Comparison of aContinuous and Intermittent

Heparin Infusion During Catheter Ablation of Atrial
Fibrillation

OBJECTIVES This study tested the hypothesis that continuows heparin infusions would be favorable for maintaining
heparin concentrations during radicfrequency catheter ablation (RFCA) of atrial fibrillation [AF).

BACKGROUND Heparin infusions are essential for RFCA of AF. There is a paucity of data on the details for the optimal
heparin infusion during RFCA of AF.

METHODS A total of 333 patients undergoing AF ablation were consecutively enrolled and randomized to intermittent
or continuous heparin infusion. A heparin bolus of 100 UWkg was injected just prior to transseptal puncture. The heparin
concentration necessary to maintain an optimal activated clotting time (ACT) (300 to 400 s) was determined

and checked every 30 min during the procedure. The primary endpaint of the study was the frequency of the mainte-

nance of an optimal intraprocedural ACT.

RESULTS The frequency of an optimal ACT in the continuous group was significantly higher than that in the intermittent

group (64.0% vs. 57.6%, respectively, p < 0.01), whereas the total heparin level was significantly lower in the
continuous group (13,162 £+ 4,634 U vs. 15,837 = 5,243 L, respectively, p < 0.01). The standard deviation of the ACT was

significantly smaller in the continuous group than in the intermitbent group (49 £ 30 vs. 33 £ 18, respectively, p < 0.01).
Ninety-six patients had new oral anticoagulants (NOACs) before the procedure, and an optimal ACT at the furst ACT check

was less frequent than in patients takimg warfarin (12.5% vs. 59.19%, respectively, p < 0.01). There were no significant
differences in periprocedural bleeding or thromboembolic complications between the groups.

COMCLUSIONS During AF ablation, a continuows heparin infusion was superior to an intermittent heparin infusion
for maintaining an optimal ACT range. (Randomized Comparison of Continuous and Intermittent Heparin Infusion
During Catheter Ablation of Atrial Fibrillation [COHERE]; MCTO1235557) {J Am Coll Cardiol EP 2016;2:319-26)

& 2016 by the American College of Cardiology Foundation.



AF Ablasyonu Sonrasinda
Antikogtilasyon



Antikoagllasyon - Ablasyon sonrasi

v LMWH

v’ Ablasyondan 3-4 saat sonra veya sheath ler
cekildikten sonra baslanir ve INR >2 olana kadar
devam edilir

v VKA
v Ayni aksam veya ertesi sabah baglanir
v En az 3 ay devam edilir (HRS/EHRA/ECAS:2 ay)

v'Uzun donem oral antikoagtilasyon CHA2DS2-VASc
skoruna goére yapilmalidir



Islemi Takiben Antikoagiilasyon

v Kasik kiliflarinin ¢ekilmesinden sonra 4-6 saat
icinde warfarine tekrar baslanir veya islem
warfarin altinda yapildiysa devam edilir

v Warfarine tekrar baslanan hastalarda LMWH
(enoxaparin 0.5-1.0 mg/kg 2x1) veya IV regiiler
heparin ile INR 2-3 oluncaya kadar koprileme

v Iglem sonrasi yiiksek kanama riski sebebiyle
LMWH dozu azaltilabilir (2X0.5mg/kg)

v Warfarine alternatif olarak direkt trombin
inhibitorleri veya faktér Xa inhibitorlerinin
baslanmasi



AF Ablasyon Sonrasi Tromboemboli

v'RF enerjisi verilen lezyon tam .
endotelizasyonuna kadar koagtilasyon kaynagi

v Tam suresi bilinmemekle beraber 3 ay yeterli bir
sure olarak degerlendirilebilir
v Atriyumlarin mekanik kontrakftilitesini
kazanmasi

v'Olusan fibrozis ve yaralanan atriyal dokunun
iyilesmesi (3 ay yeterli sire)

v Atriyal kontraktilitenin tagikardi |
sonlanmasindan sonra azalmasi (atrial stunning)
haftalar veya aylar siirebilir

v Atrimi niks ederse "atrial stunning” uzun sirebilir



Ablasyon Tedavisinde Kanama ile ilgili

Yaklasim

v'Prothrombin complex concentrate (PCC),
v Factor VII

v'Factor VIIT inhibitor bypass
activity(FEIBA)

v'Rivaroxaban ve dabigatran.
ANTIKOAGULAN AKTIVITELERI diizeltebilir.

Marlu et al/.



Company  Compound  Mechanismof  Reversal for: Status
e factorXa  Dabigatran
inhibitors Fondaparinux
Portala PRTDG444S/  Recombinant factor  Yes Mo Yes (antithrom=  Phase Il completed for mvaraxaban
Phamaceuticals (andexanst alf)  Xa analogue that bin-mediated fac- (104), apixaban (105) and enoxaparin
binds to direct factor tor Xa inhibition) (120 {angaing for edoxaban)
Ya inhibitors and Phase Il started (apivaban [clinical-
antithrombin trials.ov NCTO2207725) rivaraxabian
[ehinicattrials.oov NCTO2220725]) (106,
107) or planned (edoxaban)
Bochringer B 655075 Antibody fragment Mo Ya Phase | completed (109, 110)
Ingalheim (darucizumab)  that binds specifically Phiase Il completed {clinicaltrials.gov
i dabigatran NCTO2104947) (111)
Perosphere, Inc.  PER9TT Small molecule that Y Yas Phase | completed (daxaban) (112)
(apazine)  binds to heparing
fondaparinux and
NOACS

LMWH, low-molecular-weight heparin; NOAC, nonsvitamin K antagonist oral anticoagulant.



v'Islem éncesi TEE

v'Islem gliniine kadar en az 3 hafta OAC
devam

v'Islem sirasinda ACT kontrolii ile heparin

v'Islemin OAK'lar KESILMEDEN DEVAM
EDILMESI

v'YOAK sheatler ¢ekildikten sonra 6 saat
sonra baslanabilir yada Unfraksiyone
Heparin ile beraber islem aksami

/Iﬂemden sonra en az 2 ay OAK sonrasi
CHADSZ2 skoruna gore



Tesekkir Ederim



