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TABELLA | -~ Classificazione delle aritmie

Tachicardie

sopraventricolari ventricolari

Bradicardie Battiti prematuri

Tachicardia sinusale (TS) “ Tachicardia ventricolare (TV)

* Tachicardia ventricolare sostenuta
monomorfa (TVS)
“* Forme particolari
- TV da rientro branca-branca (TVRBB)
- TV infundibulare (TVI)
- TV fascicolare (TVF)
- TV polimorfa (TVP)
- Torsione di punta (TdP)

+ Tachicardia atriale (TA)

* Flutter atriale (FLA)
* Tipico
* Atipico

“ Fibrillazione atriale (FA)
¢ Parossistica
* Persistente K Fibrillazione ventricolare
¢ Permanente

“ Tachicardia da rientro nel nodo
A-V (TR-NAV)
¢ “Slow-fast”
® “Fast-slow"”
¢ “Slow-slow"

“Tachicardia da rientro A-V (TRAV)

* Da via accessoria manifesta
(WPW) ortodromica

¢ Da via accessoria manifesta
(WPW) antidromica

¢ Da via accessoria occulta

* Da via accessoria a conduzione
lenta (tipo Coumel)

¢ Da fibre atrio-fascicolari o
nodo-fascicolari (tipo Mahaim)

Tachicardia automatica giunzionale (TAG)

Ritmo idioventricolare accelerato (RIVA)
Aritmia sinusale (AS)

Bradicardia sinusale - Battiti prematuri sopraventricolari
* Atriali (BPA)

Blocchi seno-atriali (BSA) ® Giunzionali (BPG)

Blocchi A-V (BAV)
* | grado
* |I grado
- Wencheback
- Mobitz 2
- 21
- Avanzato
* lil grado

“ Battiti prematuri ventricolari (BPV)

Dissociazione A-V

* possibile eseguire ablazlone
transcatetere

G Ital Cardiol 1999, 29: 805-809
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TABELLA | -~ Classificazione delle aritmie

Tachicardie

Bradicardie Battiti prematuri
sopraventricolari ventricolari

Tachicardia sinusale (TS) ‘:'{Tachicardia ventricolare (TV) Bradicardia sinusale 7'{Battiti prematuri sopraventricolari

<yaciicaruia veinricoiale sustenuta s Atnah (BFA)
4 Tachicardia atriale (TA) monomorfa (TVS Blocchi seno-atriali (BSA) * Giunzionali (BPG)
_ *F Forme particolari
% Flutter atriale (FI.A) - TV da rientro branca-branca (TVRBB) Blocchi A-V (BAV) *iBattiti prematuri ventricolari (BPV)
* Tipico - TV infundibulare (TVI) * | grado
* Atipico - TV fascicolare (TVF) * |l grado
- TV polimorfa (TVP) - Wencheback
K Fibrillazione atriale (FA) - Torsione di punta (TdP) - Mobitz 2
* rarossistica -2
* Persistente A Fibrillazione ventricolare - Avanzato
* Permanente * |il grado
Ritmo idioventricolare accelerato (RIVA)
“ Tachicardia da rientro nel nodo Aritmia sinusale (AS)
A-V (TR-NAV)

¢ “Slow-fast”
® “Fast-slow”

Dissociazione A-V
* “Slow-slow"

*Tachicardia da rientro A-V (TRAV)
* Da via accessoria manifesta

(WPW) ortodromica

* Da via accessoria manfesta possibile cateterismo sinistro
(\NPM antndron‘flca — - -
" Da via accessoria occulta * possibile eseguire ablazione
» Da via accessoria a conduzione
lenta (tipo Coumel) transcatetere
* Da fibre atrio-fascicolari o

nodo-fascicolari (tipo Mahaim)

Tachicardia automatica giunzionale (TAG) 6 Ita/ Car‘diol 1999, 29. 805—809




Antithrombotic management in patients undergoing
electrophysiological procedures

Antithrombotic management in patients undergoing
right atrial ablation procedures (excluding atrial
flutter): consensus recommendation

Unfractionated heparin should be considered during the procedure.

It is not recommended to start the patients on oral anticoagulation or
aspirin unless otherwise indicated.

Antithrombotic management in patients undergoing
right ventricular catheter ablation: consensus
recommendations

In patients with structural heart disease undergoing endocardial
ablation of a right ventricular tachycardia only, established therapy
with a VKA, a NOAC, or platelet inhibitors can be continued.

Unfractionated heparin should be considered during the procedure.

Before an epicardial ablation, it can be useful to stop NOACs 48 h
before the procedure.

Before an epicardial ablation, it may be considered to withhold VKA
until the INR is <1.5.

Sticherling et al. Europace 2015



Antithrombotic management in patients undergoing
electrophysiological procedures

Antithrombotic management in patients undergoing
focal left atrial ablation of an accessory pathway or a
focal atrial tachycardia: consensus recommendations

During the ablation procedure, it is recommended to give
unfractionated heparin with a target ACT of =300 s.

After focal left atrial ablation of an accessory pathway or an AT, oral
anticoagulation or the use of aspirin is not recommended unless
otherwise indicated.

Antithrombotic management in patients undergoing
ablation procedures for left ventricular tachycardia:
consensus recommendations

It is recommended to give unfractionated heparin with a target ACT of
=300 s during the procedure.

It can be useful not to interrupt oral anticoagulation with a VKA before
ablation of a left VT.

It is recommended to stop oral anticoagulation with a NOAC at least
24 h before LV ablation (longer for dabigatran, if renal impairment is
present).

A transthoracic echocardiography can be useful to rule out LV thrombi
before the ablation procedure.

When switching to an epicardial access during a LV ablation, it may be
considered to administer protamine before epicardial access.

After LV ablation, oral anticoagulation or aspirin for 4—12 weeks may
be considered.

In the absence of another indication, oral anticoagulation before LV
ablation should not be given.

Sticherling et al. Europace 2015



Ablazione treanscatetere di FA con isolamento
elettrico delle vene polmonari - 1

FileTime:131631696831804325, Time:2018.2.15.12.1.23.160

HW  Study  Loc. | Cath.  Ma e st

H |# 6‘“|LAT ‘Frc |Tag‘ A 0 v v -ng_s LAl 425
001 & -31 12 \ ]
002 @ -22 22 . f s # Abl.ldx
003 & -14 26 | 7
005 @ -1 5
006 @ 1 19
008 @ -9 10
009 @ -4 E )
010 & 23 6 =
011 & -26 13
012 & -14 27
013 & -17 9
014 & -32 23
015 & -23 16
0l & -38 28
018 & -24 36
019 @ -28 32
020 @ -16 31
021 @ -52 10
022 @® -51 56
023 @ -32 26 il
024 & -28 13 3
025 & -37 22
026 @ 45 8 AB r

a
i
Recycle Bin

P g s |ar P | i
004 @ -1 12 ‘

007 ® -5 9 g0 2 B | )
s ) ,_AJ(,/\,_ ' 30w 37.0c 140q 43sec

AP PA LAO RAO LL RL INF SUP

MARLZ et i miflonans M D A A g A A SO W 607C I 1500 709

R 40454 | I 130+56
Jjg_ 3 l ~A A~ 304« He+-42
13i14 1 f 20442 " 90|28

A A e
8 [ . L A &W P o I i = N A N A
' o ==ty = ]

- | M. SN S (A S - 2 = e : :

0s 3s 4s Es




Ablazione treanscatetere di FA con isolamento
elettrico delle vene polmonari - 2

200gs G FTI 750 gs
. Rischio tromboembolico ed
emorragico legato anche:
-strumentazione AS
-creazione di lesioni
-doppia anticoaqulazione
infraprocedurale




Periprocedure thromboembolic and bleeding complication in pts
undergoing AF ablation in the last decade

Arbelo E 2017 Eur Heart J 04 2.5
Pothineni NVK 2014 Int J Cardiol. RCT 1.17 RCT 2.13
DB 0.7 DB 4.38
Stabile G 2014 Europace 0.3 3.05
Deshmukh A 2013 Circulation 1.02 3.05
Aldhoon B 2013 Europace 0.42 2.6
Bertaglia E 2013 JCE 0.34 2.8
Gupta A 2013 Circ A&E 0.6 3.3
Shah RU 2012 J Am Coll Cardiol 0.3 5.1
Piccini JP 2012 Circulation 0.8 2.2
Cappato R 2010 Circ A&E 0.94 2.8
Ellis DJ 2009 Circulation 0.6 8.3

Calkins H 2009 Circ A&E 0.7 2.4



European registry on catheter ablation of atrial fibrillation

Table | Baseline clinical characteristics

All(n =35%93) Paroxysmal AFib Persistent AFib  Long-standing
(n =1428) (n = 985) persistent AFib
{n = 180)

Age (years)

n 3592 2428 985 179

Median (IQR) 590 (52.0-65.0) 59.0 (52.0-65.0) 600 (53.0-66.0) 570 (49.0-63.0)
Females (%) 1146/3593 (31.9%) 8462428 (348%) 257/985 (26.1%) 431180 (23.9%)
Caucasian (%) 3111/3429 (90.7%) 21362344 (91.1%) B43/928 (90.8%) 132157 (84.1%)
Bady mass index :vEllIZ:Ikg.n'rnl (%) 1047/3333 (31.4%) 6592739 (29.4%) 271927 (35.3%) E116T (365%)
Cardiovascular risk factors (%)

Diabetes mellitus 347/3583 (9.7%) 2192422 (9.0%) 104/981 (10.6%) 24180 (13.3%)

Hypertension 1954/3579 (54.6%) 12682417 (52.5%) 580/983 (59.0%) 106179 (592%)

Active smokers 353/3432 (10.3%) 2362320 (9.7%) 96/936 (10.3%) INTE (17.63%)

Former smokers (=1 year) 653/3432 (19.0%) 4262320 (184%) 2000936 (21.4%) 27176 (15.3%)

Hypercholesterolemia 1159/3517 (33.0%) 7992375 (33.6%) 314/966 (32.5%) 46176 (261%)

Ischaemic thrambeembaolic events (%) 230/3576 (6.4%) 1482421 (6.1%) T3/975 (7.5%) 9180 (5.0%)
Implanted devices

FM 1163590 (3.2%) 762425 (3.1%) 38/985 (3.9%) 2180 (1.1%)

Ico 27/3588 (0.8%) 172424 (0.7%) 8/984 (0.8%) 2180 (1.1%)

CRT-P 5/3588 (0.1%) 42424 (02%) 1/984 (0.1%) 0M80

CRT-D 7/3588 (0.2%) 42424 (02%) 3/984 (0.3%) 0180
CHA2DS2-VAS:

0 BOG/3476 (232%) 5732342 (245%) 197/964 (20.4%) 35170 (20.6%)

1 1038/3476 (29.9%) 7042342 (30.1%) 285/964 (29.6%) 49170 (28.8%)

2 541/2342 (23.1%) 2771964 (23.5%) 42170 (24.7%)

3 331/2342 (14.1%) 168/964 (17.4%) 26M70 (15.3%)

4 19713476 (5.7%) 128/2342 (5.5%) 964 (6.0%) 11170 (6.5%)

5 7003476 (1.0%) 472342 (20%) 134'9-54 (1.9%) 5170 (2.9%)

& 24/3476 (0.7%) 132342 (06%) /964 (0.9%) 2170 (1.2%)

7 713476 (0.2%) 52347 (032%) 964 (0.2%) on7o

Arbelo et al. Eur Heart J 2017




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

Hugh Calkins, MD ((Zh.air),1 Gerhard Hindricks, MD (Uice-(ﬁhair),z’*

Riccardo Cappato, MD (Vice-Chair),”" Young-Hoon Kim, MD, PhD (Vice-Chair),*"

Eduardo B. Saad, MD, PhD (Vice-Chair),”* Luis Aguinaga, MD, PhD,®"

Joseph G. Akar, MD, PhD,’ Vinay Badhwar, MD,*" Josep Brugada, MD, PhD,”*

John Camm, MD,** Peng-Sheng Chen, MD,"* Shih-Ann Chen, MD,**"* Mina K. Chung, MD, "
Jens Cosedis Nielsen, DMSc, PhD,** Anne B. Curtis, MD,**! D. Wyn Davies, MD,**"
John D. Day, MD,*” André d’Avila, MD, PhD,*** N.M.S. (Natasja) de Groot, MD, PhD,** *
Luigi Di Biase, MD, PhD,”’"* Mattias Duytschaever, MD, PhD,*** James R. Edgerton, MD,**-*
Kenneth A. Ellenbogen, MD,** Patrick T. Ellinor, MD, PhD,** Sabine Ernst, MD, PhD,*""*
Guilherme Fenelon, MD, PhD,*®* Edward P. Gerstenfeld, MS, MD,*’ David E. Haines, MD,*
Michel Haissaguerre, MD,””"* Robert H. Helm, MD,?” Elaine Hylek, MD, MPH,”’

Warren M. Jackman, MD,** Jose Jalife, MD,** Jonathan M. Kalman, MBBS, PhD,**"

Josef Kautzner, MD, PhD,”* Hans Kottkamp, MD,”®* Karl Heinz Kuck, MD, PhD,*""*
Koichiro Kumagai, MD, PhD,**" Richard Lee, MD, MBA,**"" Thorsten Lewalter, MD, PhD,*" "
Bruce D. Lindsay, MD,“* Laurent Macle, MD,“*** Moussa Mansour, MD,*’

Francis E. Marchlinski, MD,** Gregory F. Michaud, MD,*>" Hiroshi Nakagawa, MD, PhD,*°
Andrea Natale, MD,*” Stanley Nattel, MD,“ Ken Okumura, MD, PhD,**'"

Douglas Packer, MD,”” Evgeny Pokushalov, MD, PhD,”** Matthew R. Reynolds, MD, MSc,
Prashanthan Sanders, MBBS, PhD,”* Mauricio Scanavacca, MD, PhD,”**

Richard Schilling, MD,”>* Claudio Tondo, MD, PhD,”®* Hsuan-Ming Tsao, MD,”’**

Atul Verma, MD,”® David J. Wilber, MD,” Teiichi Yamane, MD, PhD®’-"



Table 4 Anticoaqulation strategies: pre-, during, and postcatheter ablation of AF

Recommendation

Class

LOE

References

Preablation

For patients undergoing AF catheter ablation who have been
therapeutically anticoagulated with warfarin or
dabigatran, performance of the ablation procedure
without interruption of warfarin or dabigatran is
recommended.

For patients undergoing AF catheter ablation who have been
therapeutically anticoagulated with rivaroxaban,
performance of the ablation procedure without
interruption of rivaroxaban is recommended.

For patients undergoing AF catheter ablation who have been
therapeutically anticoagulated with a NOAC other than
dabigatran or rivaroxaban, performance of the ablation
procedure without withholding a NOAC dose is reasonable.

Anticoagulation guidelines that pertain to cardioversion of
AF should be adhered to in patients who present for an AF
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
MOAC prior to AF ablation with reinitiation postablation.

Performance of a TEE in patients who are in AF on
presentation for AF catheter ablation and who have been
receiving anticoagulation therapeutically 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 prior
to catheter ablation is reasonable.

Use of intracardiac echocardiography to screen for atrial
thrombi in patients who cannot undergo TEE may be
considered.

IIa

Ila

IIa

IIa

IIb

B-NR

B-NR

B-NR

C-E0

400,532,8209,830,833 B34, 837 841

B4z

1395

5.6

835-840

5.6

5.6

T68 820824

Calkins et al. Europace 2018



During ablation Heparin should be administered prior to or immediately I B-NR /08 BUE-E04, BE0.830,840, 845848

following transseptal puncture during AF catheter ablation
procedures and adjusted to achieve and maintain an ACT of
at least 300 seconds.

Administration of protamine following AF catheter ablation Ila B-NR st
to reverse heparin is reasonable.
Postablation In patients who are not therapeutically anticoagulated prior I C-EQ

to catheter ablation of AF and in whom warfarin will be
used for anticoagulation postablation, low molecular
weight heparin or intravenous heparin should be used as a
bridge for initiation of systemic anticoagulation with
warfarin following AF ablation.”

Systemic anticoagulation with warfarin* or a NOAC is I C-E0 e
recommended for at least 2 months postcatheter ablation
of AF.

Adherence to AF anticoagulation guidelines is recommended I C-E0 e

for patients who have undergone an AF ablation
procedure, regardless of the apparent success or failure of
the procedure.
Decisions regarding continuation of systemic anticoagulation I C-E0 e
more than 2 months post ablation should be based on the
patient’s stroke risk profile and not on the perceived success
or failure of the ablation procedure.
In patients who have not been anticoagulated prior to Ila C-E0 BsEal
catheter ablation of AF orin whom anticoagulation with a
NOAC or warfarin has been interrupted prior to ablation,
administration of a NOAC 3 to 5 hours after achievement of
hemostasis is reasonable postablation.
Patients in whom discontinuation of anticoagulation is being IIb C-EQ
considered based on patient values and preferences should
consider undergoing continuous or frequent ECG
monitoring to screen for AF recurrence.

Calkins et al. Europace 2018



Periprocedural Stroke and Bleeding Complications in
Patients Undergoing Catheter Ablation of Atrial Fibrillation
With Different Anticoagulation Management

Results From the Role of Coumadin in Preventing Thromboembolism
in Atrial Fibrillation (AF) Patients Undergoing Catheter Ablation
(COMPARE) Randomized Trial

Luigi Di Biase, MD, PhD:; J. David Burkhardt, MD; Pasquale Santangeli, MD:

Prasant Mohanty, MPH, MBBS; Javier E. Sanchez, MD:; Rodney Horton, MD; G. Joseph Gallinghouse, MD:;
Sakis Themistoclakis, MD; Antonio Rossillo, MD; Dhanunjaya Lakkireddy, MD; Madhu Reddy, MD:;
Steven Hao, MD: Richard Hongo, MD; Salwa Beheiry, RN, Jason Zagrodzky, MD: Bai Rong, MD:
Sanghamitra Mohanty, MD; Claude S. Elayi, MD: Giovanm Forleo, MD: Gemma Pelargonio, MD;
Maria Lucia Narducci, MD:; Antonio Dello Russo, MD; Michela Casella, MD; Gaetano Fassim, MD;
Claudio Tondo, MD; Robert A. Schweikert, MD; Andrea Natale, MD

Background—Periprocedural thromboembolic and hemorrhagic events are worrisome complications of catheter ablation
for atrial fibrillation (AF). The periprocedural anticoagulation management could play a role in the incidence of these
complications. Although ablation procedures performed without warfarin discontinuation seem to be associated with
lower thromboembolic risk, no randomized study exists.

Methods and Resulfs—This was a prospective, open-label, randomized, parallel-group, multicenter study assessing the role
of continuous warfarin therapy in preventing periprocedural thromboembolic and hemorrhagic events after radiofrequency
catheter ablation. Patients with CHADS, score 21 were included. Patients were randomly assigned in a 1:1 ratio to the off-
warfarin or on-warfarin arm. The incidence of thromboembolic events in the 48 hours after ablation was the primary end point
of the study. The study enrolled 1584 patients: 790 assigned to discontinue warfarin (group 1) and 794 assigned to continuous
warfarin (group 2). No statistical difference in baseline characteristics was observed. There were 39 thromboembolic events
(3.7% strokes [n=29] and 1.3% transient ischemic attacks [n=10]) in group 1: two events (0.87%) in patients with paroxysmal
AF, 4 (2.3%) in patients with persistent AF, and 33 (8.5%) in patients with long-standing persistent AF. Only 2 strokes ((0.25%)
in patients with long-standing persistent AF were observed in group 2 (P<0.001). Warfarin discontinuation emerged as a
strong predictor of periprocedural thromboembaolism (odds ratio, 13; 95% confidence interval, 3.1-55.6; P<0.001).

Conclusion—This is the first randomized study showing that performing catheter ablation of AF without warfarin
discontinuation reduces the occurrence of periprocedural stroke and minor bleeding complications compared with
bridging with low-molecular-weight heparin.

Clinical Trial Registration—URL: http:/fwww.clinicaltrials.gov. Unique identifier: NCTO1006876.

(Circulation. 2014:129:2638-2644.)



Periprocedural stroke and bleeding complications in
patients undergoing AF ablation on and off warfarin

Table 2. Thromboembolic Events According to AF Type

Group 1 (Off Warfarin;  Group 2 (On Warfarin;

n=790), n (%) n=794), n (%) PValue
Stroke/TIA combined 39 (4.9 2 (0.25) <0.001
Paroxysmal 2 (0.87) 0(0.0) 0.25
Persistent 4 (2.3) 0 (0.0) 0.06
LSP 33 (8.5) 2 (0.49) <0.001
Stroke 29 (3.7) 2 (0.25) <0.001
Paroxysmal 1 (0.44) 0(0.0) 0.47
Persistent 2 (1.15) 0 (0.0) 0.25
LSP AF 26 (6.7) 2 (0.49) <0.001
TIA 10 (1.27) 0(0.0) <0.001 Table 4. Pericardial Effusion Management
Paroxysmal 1(0.44) 0(0.0) 1.00 Off Coumadin, On Coumadin,
Persistent 2(1.15) 0(0.0) 0.50 n=/ n=4
LSP 7(1.81) 0(0.0) 0.016  Patients with pericardial effusion requiring 7(100) 4 (100)
AF indicates atrial fibrillation; LSP, long-standing persistent; and TiA, ~Pericardiocentesis, n (%)
transient ischemic attack. Requiring surgery, n (%) 1(14.3) 0(0)
Requiring fresh-frozen plasma or transfusion, 2 (28.6) 4 (100)
n (%)
Mean pericardial fluid aspiration, cm* 750+300 950+300
Mean protamine for reversal, mg 65+8 85+12*

*Significant difference between groups (P<0.05).

Di Biase et al. Circulation 2014



Use of NOACs

Table 4 Interpretation of coagulation assays in patients treated with different NOACs and range of values at trough (P5-P95) in patients with normal function and
the standard dose, as measured in clinical trials

Plasma peak level

Plasma trough level
FIT

IR,
aPTT

drT
Anti-FXa chromogenic
255y

ECT

ACT

Dabigatran

2 h after ingestion
12 h after ingestion
Cannat be used

Cannot be used

Range (P10- P30} at trough D150:

403-T64s

Range (P10-P#0) at trough D110:

375-60.9s

Artrough: =2x ULM may be associated with
excess bleeding risk””

Mo data fram RE-LY trial on range of values

At trough: =200 ngimL =65 s: may be
associated with excess bleeding risk? 4%

Mot applicable

Range (P10-P30) at trough D150:

443-103

Range (P10—PH0) at trough D110:

404-84.6

At trough: =33 ULM: excess bleeding risk™

Rather flat dose response. Mo investigation
on its use.

Limited utilicy

Apixaban

1-4 hafter ingestion
12 h after ingestion

Can be prolonged but no known
relation with bleeding risk’”

Cannct be used
Cannct be used

Cannat be used

Quantitative; no data an threshaold
values for bleeding or thrombosis

Range at trough: 1.4-4.8 ILV/mL
Not affected

Mo data
Cannct be used

Edoxaban

1-2 h after ingestion

24 h after ingestion™

Prolonged but variable and no known
relation with bleeding risk6-®

Range at trough: NA

Cannot be used

Pralonged but no known relation with
bleeding risk’®

Cannot be used®!

Cuanttative™: no data on threshold
values for bleeding or thrombosis
Range at trough: 0.05-3.57 |U/mL?

Mot affected

Mo data
Cannot be used

Rivaroxaban

2-4 h after ingestion

24 h after ingestion

Prolonged but no known relation with bleeding
risk:

Range at trough: 12-26 s with Meoplastin Plus
as reagent local calibration required

Cannot be used

Cannot be used

Cannot be used

Quantitative; no data an threshald values for
bleeding or thrombosis

Range at trough: 6239 ug/l

Mot affected

Minor effect. Cannot be used

Routine monitoring is not required. Assays need cautious interpretation for clinical use in special circumstances, ax discussed in the text.
PT, prothrombin time; aPTT, activated partial thromboplestin time; dTT, diluted thrombin time; ECT, ecarin clotting time; MR, intemational normalized ratio; ACT: activated clotting time; UILM, upper limit of nommal.

(P15 —P97.5) for edoxaban.

Heidbuchel Europace 2015



Use of NOACs

Table 7 Estimated drug half lives and effect on AUC NOAC plasma concentrations in different stages of CKD compared
to healthy controls

Dabigatran Apixaban Edoxaban Rivaroxaban

CrCl =80 mL/min 12-17 h*' 12h 10-14 h°"* 5-9 h (young)
11-13 h (elderly)

CrCl 50-80 mL/min ~17 h'* ~146 h'" ~8.6h'** ~B7h'*
CKD Stages | and I (+50%) (+16%) (+32%)°"F (+44%)"¢
CrCl 30-50 mL/min ~19 h'* ~176 h ~9.4 K ~90h
CKD Stage Ill (4320%) (429%) (+74%)°"F (+52%)"¢
CrCl 15-30 mL/min ~28 h'** ~173h ~169h" ~95h
CKD Stage IV (4+530%) (+44%) (72%)°""C (+64%)"¢
CriCl = 15 mU/min Mo data - - -
CKD Stage V; off-dialysis (+36%) (+93%)°™FC (+70%)'

CKD, chronic kidney disease; CrCl, creatinine dearance.

Heidbuchel Europace 2015



Use of NOACs in patients undergoing AF
ablation

Randomized and observational studies

«Comparable safety and efficacy as uninter-
rupted warfarin

*Increasingly used in clinical practice

*Quick onset and offset of anticoagulation

-Heterogeneous periprocedural management

_ack of studies comparing different NOACs

or strategies



Systematic review and meta-analysis to
evaluate perioperative strategies with NOACs

uninterrupted (no discontinuation of NOACS)

Gorla et al. TACC EP under revision



Study selection

Potentially relevant clinical studies

identified and reviewed for retrival
N=545

Pubmed/Medline Ovid/Mediline EMBASE
n=354 n=127 (n=64)

Studies retrived for @ more detailed
evaluation (n=44)

Potentially appropriate studies to be
included in the meta-analysis (n=40)

Study included in the meta-analysis (n=42)

orla et al. JACC EP under revision



Meta-analysis: results-1

02 uninterrupted
strategy

dly interrupted
strategy

N=3962 interrupted strategy
(18 studies)*

Gorla et al. TACC EP under revision



Dabigatran

Rivaroxaban

Apixaban

Edoxaban

All NOACs

Overall

% (95%CI)

0.47
(0.28-0.72)

0.41
(0.18-0.71)

0.25
(0.03-0.67)

2.12
(0.13-6.39)

0.35

(0.23 - 0.49)

Uninterrupted

% (95%CI)

0.12
(0.00-0.46)

0.20
(0.01-0.63)

0.18
(0.00-0.65)

n.a.

0.14
(0.02-0.33)

Results-2: TH complications

Mildly
interrupted

% (95%CI)

0.62
(0.27-1.13)

0.38
(0.00-1.51)

0.37
(0.00-1.46)

0.00
(0-22.92)

0.43
(0.18-0.78)

Interrupted
% (957%CT)

0.63
(0.30-1.08)

0.58
(0.23-1.07)

1.11
(0.16-6.21)

1.64
(0.09-9.98)

0.49
(0.29-0.73)

no heterogeneity among the studies (I,= 0) Gorlaet al. JACC EP under revision



Results-3: major bleeding complications

Mildly
interrupted

% (95%CT)

Interrupted
% (957%CI)

Major Overall Uninterrupted

Bleeding | % (95%CI) | % (95%CI)

1.24 1.33 1.23 1.32

Dabigatran
(0.73-1.88) (0.62-2.21) (0.23-2.99) (0.76-2.03)

1.06 0.49 1.67 1.41

Rivaroxaban
(0.68-151) (0.12-1.08) (0.47-359) (0.83-2.14)

1.23 1.38 1.05 1.11
Apixaban
(0.63-2.02) (0.64-2.40) (0.08-3.11) (0.16-6.21)
3.38 5.88 1.64
Edoxaban n.a.
(0.54-8.51). (0.31-30.76) 0.09-9.98)
1.12 * 0.99 144 * 117
All NOACs

(0.83 -1.44) (0.63-143) (0.49-2.86) (0.86-1.53)

*Substantial heterogeneity among the studies  Gorla et al. JACC EP under revision



Results-4: overall bleeding complications

Uninterrupte Mildly
d interrupted

Overall

% (957%CI)

Interrupted

% (95%CT) | % (95%cT) | ~ B2%CD)

6.60 7.65 8.75 4.38

Dabigatran
(4.18-9.53) (2.33-15.67) (4.81-13.74) (1.87-7.87)

6.00 6.08 9.46 4.68
(4.01-8.36) (2.44-11.20) (3.95-17.03) (3.03-6.67)

Rivaroxaban

5.16 5.09 6.79 1.11
Apixaban
(3.43-7.21) (2.79-8.03) (3.79-10.59) (0.16-6.21)
6.14 5.88 492
Edoxaban n.a.
(1.97-12.41) (0.31-30.76) (1.28-14.6)
5.07 * 505 * 8.27 * 353 *
All NOACs

(3.82-6.49) (3.15-7.36) (5.16-12.86) (2.11-5.29)

*Substantial heterogeneity among the studies  Gorla et al. JACC EP under revision



Increased dose of unfractionated heparin to
reach and maintain target ACT value

*Observed both when NOACs are uninterrupted or
intferrupted

Observed both with the direct thrombin inhibitor
and factor Xa inhibitors

*The mechanism is currently unknown

*However, the prevalence of the clinical outcomes
for every strategy is within the previously reported
rates and this is reassuring



Effect of pre-procedural interrupted apixaban on heparin
anticoagulation during AF ablation

Uninterrupted warfarin likely facilitates achieving target
ACTs, with potential mechanisms including direct prolonga-
tion of the ACT. suppression of vitamin K-dependent
prothrombin, and a neutral effect on antithrombin, preserving
its availability to inhibit thrombin [9]. The exact mechanisms
by which apixaban and dabigatran are associated with in-
creased intraprocedural heparin requirements and lower levels
of heparin anticoagulation as measured by the ACT are un-
known. Interruption of the oral anticoagulant prior to catheter
ablation in the case of apixaban and dabigatran may play a
role. However, several recent studies, though reporting unad-
justed data with more limited analyses of heparin dosing and
ACTs, showed higher heparin administration and lower ACTs
with uninterrupted apixaban in CA of AF in comparison to

\unjntermpted warfarin [13-15]. A direct negative effect of
dabigatran has been suggested as a possible explanation for
the observed difficulties of achieving target ACTs through
downregulation of antithrombin, a substrate for heparin to
exert its anticoagulant effect [8, 13]. There may be unidenti-
fied direct effect(s) of apixaban as well. Additionally,
apixaban-treated patients have shown a diminished response
to hepaNg compared to dabigatran possibly due to the fact that
apixaban inhibits factor Xa activity, which heparin also uses to
exert its action [13].

Bin Abdulhak et al. J Interv Card Electrophysiol 2015



Considerazioni conclusive - 1

‘L'utilizzo dei farmaci anticoagulanti nel periodo
periprocedurale dell'ablazione transcatetere
dipende dal tipo di procedura e dalla sede del
substrato

‘La FA ¢ ['aritmia cardiaca piu frequente e
pertanto il trattamento di ablazione viene sempre
pit utilizzato; il trattamento anticoagulante deve
essere particolarmente attento



Considerazioni conclusive - 2

*Per questa procedura, vi sono dati che mostrano che
la terapia continuativa con warfarin associato ad
eparina intraprocedurale con ACT>300 ha
percentuale di Tromboembolia e sanguinamento
accettabile

*Tutti i NOACs sono una valida e sempre piu utlizza-
ta alternativa al warfarin e la loro farmacocinetica
consente una maggiore flessibilita di utilizzo
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