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Classification o{@électlve surgical interventions
accordmg tob1eed|ng risk (1)

Steffel ...

Interventizns wlth minor bleeding risk

Dent@bﬁterventions
gﬁ:-)action of 1 to 3 teeth
&ooParaduntal surgery

Incision of abscess

Implant positioning

Endoscopy without biopsy or resection

Superficial surgery (e.g. abscess incision; small dermatologic excisions; ...)

Endoscopy with biopsy ,\'e?
Prostate or bladder biopsy 9

9
Cataract or glaucoma intervention ‘09)

& &9 EHRA

Heidbiichel, EHRA Practical Guide, European Heart Journal 2018
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AQOD et interventions ctwurglcales

Classification ofbe‘lectlve surgical interventions

according to b#éedmg risk (2)

Interventiory with high bleeding risk (i.e. frequent and/or with high impact)

Complgg‘%ndoscopy (e.g. polypectomy, ERCP with sphincterotomy etc.)

>
S%lggﬁ or epidural anaesthesia; lumbar diagnostic puncture

O
PQ:}horacic surgery

C}r) Abdominal surgery

ﬂ S Major orthopaedic surgery

0C)o Liver biopsy

@q,b‘ Transurethral prostate resection

q/Q Kidney biopsy

Extracorporeal shockwave lithotripsy (ESWL)

Complex left-sided ablation (pulmonary vein isolation; some VT ablations)

Steffel ... Heidbiichel, EHRA Practical Guide, European Heart Journal 2018
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NOAGs in renﬁi’ insufficiency
&
CrCi »* Dabigatran Rivaroxaban Edoxaban Apixaban &5{@'
o @
(%) .
@" V'S ~ e‘%\\o
60 m D\
ggml/mm — g é\\@
< 2x 150 mg 20 mg &@Q
S 60 mg 2
C)é 2x5mg/ o
S - > 2x2.5 m\g}\
&2 50 ml/min — RS
) | ¢
X Q,@
& | 2x 150 mg ot 0\‘)\
@q,b‘ 40 ml/min | 2x110mg 15mg 30 mg o):&
S | aeﬁ@
v 30 ml/min — ——--- LB B o AD AT L B A -&
® ' 15mg 30 mg «o“f 2x 2,5 mg
15 ml/min — -
\ ) ® )
Dialysi .
ialysis v 0&%
& &P EHRA
Steffel ... Heidbiichel, EHRA Practical Guide, European Heart Journal 2018 Q{@g @ European Society of Cardiokogy 1
&
5
©‘1/



+@
S
&)

S
4 ] y 4 ] eé\.
Stratégie perloperatow%@
Q’b‘
@
&
QO
L] L] . Q
Perioperative nsanagement on NOACs
@d Day -4 Day -3 Day -2 Day -1 Day of surgery Day+1 | Day+2
ﬁDabi «0\‘)@’ A A A A A A A A ?:o* (.).. A A
= & ==l==l==lo= B (=
EE Edo/fi\ixg?AM intake) | @) € € 4 -§ | (@)
B | edogRiva (PM intake) ¢ ¢ ¢ € Y ¢ (@)
TNl A AR AR B " f
¥ éd\ Dabi fcrel | GfCrel (i Crl ( ) - * ( )
go 230) | 250 280 £
QOOQQ’ g Edo / Riva (AM intake) . ‘ ’ (.) 2 ik
"1,5%@ i Edo / Riva (PM intake) ‘ ‘ . *
o . - v
& ) t r R A - Consid z
S & g | ugs g | £ £,0 | w B storac el b
Apix - | e e 'éo gg gg:: ;"g’ e th;olmbo- §
L 3® 4 r i =
Edo / Riva (AM intake) . ‘ '_§ g E %gg -zg ‘ﬁ E o':\oys:i)t(:lper z
Edo / Riva (PM intake) ¢ ¢ 8 £ ¢ protocol |
&
Steffel ... Heidbiichel, EHRA Practical Guide, European Heart Journal 2018 o(\g{e'% @ European Society of Cardiology 3
O
‘Q:&Q/
o>
'3’©



&
\\
Q;%
S
>
oS
&
{Q
o)
N
00
S
°
KQ’
\s)@)
&O
'e?o ¢
A\ \Q
N . . &
. Q
La St latio
< iIMu ion vardiaque &
A <
e é"f
. ( PM / DAI
& &
§ >
& «0
S
N *
@‘1, &O\)
0'\% >
D &
'Q;%
A\
@
&O
()
<9
%ﬂ
O
B
b\)
=)
\Qz
OQQ
O
5
o



Classification of&eﬁectlve surgical interventions

aCCo

rding to bfeedmg risk (1)

Interventions with minor bleeding risk

E:&@Etion of 1 to 3 teeth &Q}\Q
Paradontal surgery o
<Q QQ
0\2\ Incision of abscess &
Qé Implant positioning 06\
©
O X
_@@6 Cataract or glaucoma intervention &
o(\@ Endoscopy without biopsy or resection ‘Q,Q&b
Superficial surgery (e.g. abscess incision; small dermatologic excisions; ...
Interventions with low bleeding risk (i.e. infrequent or with low clinical impact)
Endoscopy with biopsy
Prostate or bladder biopsy )
Electrophysiological study or catheter ablation (except complex procedures, see“bgfow)
Non-coronary angiogra phy (for coronary anmraphy and ACS: see Section 1'2?\)
Pacemaker or ICD implantation (unless complex anatomical setting, e.g. g1enital heart disease)
A EHRA
&
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& ORIGINAL ARTICLE &
s QJQQ’
™ fq}(\
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S . &
& Pacemaker or Defibrillator Surgery ¢
X @
& without Interruption of Antlcoagulatlah
©
®
S David H. Birnie, M.D., Jeff S. Healey, M.D., George A. Wells, Ph.D. Atuﬁ/erma M.D.,

Anthony S. Tang, M.D., Andrew D. Krahn M.D., Christopher S&§mpson M.D.,
Felix Ayala-Paredes, M.D., Benoit Coutu, M.D., Tiago &> Leiria, M.D.,
and Vidal Essebag, M.D., Ph.D., for the BRUISE CON;EE:OL Investigators®
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BRUISE CONTROL: Tridl enrollment and FU
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0(‘}3 681 Patients underwent randomization
&
R
@
\»)\0
S
, .s\\'@'
.Q)G” &b
g N
{@‘b 338 Were assigned to heparin bridging 343 Were assigned to continued warfarin o}\
) @
o‘\\' W
S &9
('J %
l@id not undergo surgery Q,Q
Q6 Withdrew consent 8 Did not undergo surgery "Q}(\
1 Was withdrawn by 3 Died (\é\
physician 1 Withdrew consent ©
2 Declined device - = 1 Was withdrawn by ¥
implantation physician Qko
3 Had change in clinical 3 Declined device <@
status — surgery no implantation \‘)\Q’
longer indicated <0
@
Y Y %@
&
326 Underwent surgery 335 Underwent surgery ©
RS
U
&0@
1 Died after surgery but
1 Was lost to follow-up ~ |— -—Q»O before final follow-up
3
Y \er
&0
325 Completed follow-up 334 C&Rﬂpleted follow-up
S
O
5
a):
©

N

N ENGL ) MED 368,22 NEJM.ORG MAY 30, 2013



(\@‘
XN
Results
&
7S
Table 3. Primary and SeconQ@?&VOUtcomes =
. Primary 5 :
(\(\ Heparin Continued
Ny Bridgi Warfari Relative Risk P Val
S ging arfarin elative Ris alue
Outcome bo (N=338) (N=343) (95% ClI)
Primary outsgge
Cilnlcﬂaélgnlfcant hematoma — no. (%) 54 (16.0) 126(335) 0.19 (0.10-0.36) <0.001
Cogaponents of primary outcome &8\@'
‘Q%ﬁ\ematoma prolonging hospitalization — no. (%) 16 (4.7) 4(1.2) 0.24 (0.08-0.72) 0.006 \\{\@
& | Hematoma requiring interruption of anticoagulation 48 (14.2) 1(3.2) 0.20 (0.10-0.39) <0.001 &
& — no. (%) NG
& ' @
006 Hematoma requiring evacuation — no. (%) 9(2.7) 2 (0.6) 0.21 (0.05-1.00) 0.03 Qfo
\2\/} Secondary outcomes ,Q}(\Q’
Oéo Death from any cause — no. (%) 0 4 (1.2 0:12 (\6\
O
N Pneumothorax — no. (%) 1(0.3) 1(0.3) 1.00 \)(‘,,Q
]
Q@’ Hemothorax — no. (%) 0 0 — Q«Cb
00(\ Cardiac tamponade — no. (%) 1(0.3) 0 0.{%‘®
&
"l,b-%@ Transient ischemic attack— no. (%) 0 1 (03 &Q\BO
O Stroke — no. (%) 0 1(03) ée,%' 0.50
(19\ Non-CNS embolism — no. (%) 0 0 ‘Q@@ -
Deep-vein thrombosis — no. (%) 0 0 .n\{o& —
&
Pulmonary embolism — no. (%) 0 0 %& —
Valve thrombosis — no. (%) 0 0 &0\) —
Lead dislodgement — no. (%) 4(1.2) 1(0.3) C)Q\ 0.21
Superficial wound infection — no. (%) 3(0.9) 0\%@ 0.37
Infection related to device system — no. (%) 6 (1.8) .%G_( .6) 0.17
N
Myocardial infarction — no. (%) 1(0.3) OQQD 0.50
Patient-satisfaction scorey 5.9+1.8 & 6.4=15 <0.001
X
2
©

)

N ENGL ) MED 368;22

NEJM.ORG MAY 30, 2013
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Results ¢
o
P
Table 3. Primary and Secondarygu?comes.‘-"
>
‘006\ Heparin Continued
&S Bridging Warfarin Relative Risk P Value
Qutcome Obo (N=338) (N=343) (95% ClI)
N
Primary outcorgég’Q
N\
Clinically s«@?ﬁcant hematoma — no. (%) 54 (16.0) 12 (3.5) 0.19 (0.10-0.36) <0.001
. x@°
Compgfents of primary outcome &b‘\\
v <
H&cﬁatoma prolonging hospitalization — no. (%) 16 (4.7) 4(1.2) 0.24 (0.08-0.72) 0.006 \\(‘\\'
)
xPlematoma requiring interruption of anticoagulation 48 (14.2) 11 (3.2) 0.20 (0.10-0.39) <0.001 \QQ’
RN — no. (%) O
&00% Hematoma requiring evacuation — no. (%) 8.(2.7) 2 (0.6) 0.21 (0.05-1.00) 0.03 A
OQ\‘ Secondary outcomes éqf(\
0(')é Death from any cause — no. (%) 0 4 (1.2 0.12 ‘,QOQ
_@@b Pneumothorax — no. (%) 1(0.3) 1 (0.3) 1.00 b\)o
Q
0(\%& Hemothorax — no. (%) 0 0 — ‘QQ«
e ardiac tamponade — no. (% :
& Card d % 1(03 0 03
G
@flzb‘ Transient ischemic attack — no. (%) 0 1(0.3) . .00
N Stroke — no. (%) 0 1(03) £ 050
v Non-CNS embolism — no. (%) 0 0 (9{2'6 —
RN
Deep-vein thrombosis — no. (%) 0 0 &0\ —
Pulmonary embolism — no. (%) 0 0 «0\‘,?‘" —
Valve thrombosis — no. (%) 0 0 OQ\* —
Lead dislodgement — no. (%) 4(1.2) 1(0.3) Qe 0.21
Superficial wound infection — no. (%) 3 (0.9) 1 (%gﬂo 0.37
&
Infection related to device system — no. (%) 6 (1.8) «(0,6) 0.17
(9)
Myocardial infarction — no. (%) 1(0.3) @QC) 0 0.50
3
Patient-satisfaction scoref 5.911.8@‘1?‘ 6.4+1.5 <0.001
N
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Results
&
Table 3. Primary and Seconda%&ftcomes.‘-"
) o(\(\‘ Heparin Continued
o Bridging Warfarin Relative Risk P Value
Qutcome Kobo (N=338) (N=343) (95% ClI)
Primary outco\r@é‘a
Clinically 9@\?ﬁcant hematoma — no. (%) 54 (16.0) 12 (3.5) 0.19 (0.10-0.36) <0.001 .
Comp ;ItS of primary outcome Q}b{\g
I—t&a@étoma prolonging hospitalization — no. (%) 16 (4.7) 4 (1.2 0.24 (0.08-0.72) 0.006 é\'\é\
xPematoma requiring interruption of anticoagulation 48 (14.2) 11 (3.2) 0.20 (0.10-0.39) <0.001 @Q)
S —ro.) &
&o\? Hematoma requiring evacuation — no. (%) 9 (2.7) 2 (0.6) 0.21 (0.05-1.00) 0.03 s
é@%\* Secondary outcomes 6{@6\
600 Death from any cause — no. (%) 0 4 (1.2 0.12 c‘:’Qo(\
{e)o_, Pneumothorax — no. (%) 1(0.3) 1(0.3) 1.00 «Cb\)
Oo(\g Hemothorax — no. (%) 0 0 — &@Q
b_%@e' Cardiac tamponade — no. (%) 1(0.3) 0 {)Oﬁl
©(1/ Transient ischemic attack — no. (%) 0 1(03 & +1.00
Qe Stroke — no. (36) 0 1(0.3) ‘ %e'é 0.50
Vv Non-CNS embolism — no. (%) 0 0 ..@@ —
Deep-vein thrombosis — no. (%) 0 0 &0\ —
Pulmonary embolism — no. (%) 0 0 «0\\4‘% —
Valve thrombosis — no. (%) 0 0 0‘2“ —
Lead dislodgement — no. (%) 4(1.2) 1(0.3) Qe 0.21
Superficial wound infection — no. (%) 3 (0.9) 1.&9_,%\) 0.37
Infection related to device system — no. (%) 6 (1.8) 0(6(0.6) 0.17
Myocardial infarction — no. (%) 1(0.3) < 0 0.50
Patient-satisfaction scoref 5.911.6(1} 6.4+1.5 <0.001
N

N ENGL ) MED 368;22

NEJM.ORG MAY 30, 2013






Classification of e‘lectlve surgical interventions
according to bJ%edmg risk (2)

Interventions with high bleeding risk (i.e. frequent and/or with high impact)

%)
Comple{eﬁndoscopy (e.g. polypectomy, ERCP with sphincterotomy etc.)

.\J
Spig?l\or epidural anaesthesia; lumbar diagnostic puncture

NS
'Kﬁoracic surgery

Abdominal surgery

Major orthopaedic surgery

Liver biopsy

Transurethral prostate resection

Kidney biopsy Qé‘e;

PR)
Extracorporeal shockwave lithotripsy (ESWL) . N

Complex left-sided ablation (pulmonary vein isolation; some VT ablations)

<
Steffel ... Heidblichel, EHRA Practical Guide, European Heart Journal 2018 (\Q«

o & EHRA
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Meta-analysis of major bleeding with uninterrupted warfarin compared

to interrupted warfarin and hepgﬁn bridging in ablation of

atrial fibrillation

&
é\'\
Ramez Nairooz **, Partha Sardarej%ejason Payne ¢, Wilbert S. Aronow ©, Hakan Paydak °
>
&
&
&
&
&
Stroke/TIA &
\Q}
<>
a&rmma Control Odds Ratlo Odds Ratio
Study or Subgroup qE\mn Total Events Total Weigiht M-H, Random, 95% Ci M-H, Random, 95% CI
Arshad & 4 276 2232 18% 1.6910.31,9.32) . a9
COMPARE O 2 794 39 790 135% 005[001,020) ——=—— 'S
Di Biase 204@) 0 2618 39 3836 T7.0% 0.0210.00,0.30] ¢ A
Di Blase @014 0 146 2 148 52% 0.20(0.01,4.20] ¢ &
Gaut 0 13 3 2146 64% 0.1910.01,3.73 ¢ O
HakaPht 0 125 0 103 Not estimable 606\\
@wahara 2 1327 13 1953 13.1% 023(0.05,1.00 R SRt Q@
K 0 49 0 55 Not estimable 0@
Page 2011 0 89 1 109 57% 040002, 1008 50_\}
Page 2014 § 1202 11 1653 159% 0.62[0.22,1.80) —]
Saad 0 70 0 70 Not estimable N
Tapanainen 7 850 3 157 139% 0.43(0.11,1.67) ——
Wazmi 0 150 3 205 64% 018(001,375 ¢ 6\\‘«
S
Total (95% C1) 7877 9557 100.0% 0.25[0.10, 0.62) (S
Total events 20 118 Oszv
Heterogeneity. Tau®=1.06, Chi*= 20.16,df=8 (P =0.02), F=55% W 031 ] 10 1 003
Testfor overall eflect Z= 2 97 (P=0003) _e,b Favours (UM Favours W)
& —Favours UW  FavoursW—
£
@fl,
S .
v Int J Cardiol 2015
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Ramez Nairooz **, Partha Sardiar%\@Jason Payne ¢, Wilbert S. Aronow ¢, Hakan Paydak ®
@be
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O
N
&"0
Major bleedlnog
&
@
Expgbfmemai Control Odds Ratio Odds Ratlo 8
Study o Subgroup __ Es¥fts _ Total Events Total Weight M-H, Random. 95% Cl M-H, Random, 95% Cl <&
Arshad SECEELG 3 232 39% 1.70(0 42,6 86] > 3 @
COMPARE &% 3 794 8 790 43% 0.37(0.10, 1.40) —_— oL
DiBlase 2018 10 2618 21 3836 123% 0.70(0.33,1.48) - o
Gautam 0 4 18 10 246 54% 053[0.16,1.73] . Q&
Hakalahig> 1 125 1 103 1.0% 0.82[0.05,13.31] 06*9
Kuw%@a 15 1327 25 1953 16.2% 0.88 (046, 1.68) —— 0@6
6 49 2 55 (28% 3.70(0.71,19.26) @
JPage 2011 6 89 6 109 55% 1.24[0.39, 399 T o
©‘1/ Page 2014 48 1202 100 1653 40.2% 0.65(0.45,092 '.a
o Saad 1 70 1 70 1.0% 1.00[0.06,1631) Q@“‘
®  Tapanainen 11 850 5 157 85% 040(0.14,1.16] —
Wazni 0 150 8 205 1.0% 0.07(0.00,1.19) ¢ &o\‘f
Total (95% Cl) 7731 9409 100.0% 0.72[0.54, 0.95) «o\\"% &
Total events 11 191 é@?\*
Heterogeneity. Tau®= 0.02, Ch*=11.85,df= 11 (P=0.38), F=7% —cF t 1 J i
Testforoverall eflect Z=234(P=002) . &QY 01 10 100
S Favours UW  Favours IW
¢
‘b©q,
N

Meta-analysis of major bleeding with uninterrupted warfarin compared
to interrupted warfarin and hepgf'm bridging in ablation of
atrial fibrillation

Int J Cardiol 2015



RE-CIRCUIT™: study (;isé3|gn

\\Qv

Paroxysmal or
persistent

patients&é*%
schedulggf for
dyeter

non-valvular AR

*And eligible for dabigatran 150 mg bid according to local prescﬁibc?ng information.

Screening

&
P

< Uninterrupted

dabigatran 150 mg
bid

ey

Uninterrupted
warfarin (INR 2.0-3.0)

Primary
endpoint

>

4-8
weeks

Ablation

8 weeks

TPrimary end point assessed from the start of the ablation procedure and up to 8 weeks post-

ablation.

Y

* Primary endpoint:

incidence of
adjudicated ISTH é@'
MBEs from venougo
access up to 8 w&eks
post- ablatlonjg,&
o
Secon
end @ﬁ\ts included
icated

g&romboembollc

Q
Sevents from venous

access to 8 weeks
post-ablationt
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Patient Disposition 55
Q};‘ﬁ 704 patients
q
é@‘(@ enroLIIed 26 not
& » randomized
@)
Qﬁo&) Randomized
o (N = 678)
> &
<& DE 150 mg bid Warfarin &
& (n = 339) (n = 339) &
«9” &QQ"’
S &
e _ > 1 dose of DE > 1 dose of warfarin &
2103@"?00”““”6(’ SEBN  (h = 338; treated set) (n = 338; treated set) K dbw’“t'““ed early:
A0 AEs e‘&AEs

Q 4 refused continued
‘1?‘ medication
Q\‘b « 2 protocol
noncompliance
» 5 other

317 underwent ablation
(ablation set)

8 prematurely discontinued:

« 4AEs

» 3 refused continued
medication

* 1 other

AE, adverse event; DE, dabigatran
etexilate.

&Q’ 7 refused continued
> medication
&é@ * 1 protocol
G noncompliance
* 9 other

318 underwent atiation
(ablation zet)

7 premata“r‘ely discontinued:
e 2

é@refused continued
© medlcatlon

q/g'\' 1 other
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Fewer MBEs from the Twhe of Ablation

&*
10, &
& Warfarin
- 600 -
&E@ Dabigatran
R
. N
‘%060 GCJ \é\q}
%\0 G>) 6 -1 Q,é\
&o‘\\ — 'Q}\Q
N > - &
<9 = &QQ
& 5 4 HR 0.22: 95% C1 0.08, 0.59* <&
& 2 &
& S A «06"
OO(\Q o 2 ] \Q,"Q’Q
| <
i &
Qvée'
0 &
T T T T T T T T T T 1 &b{‘“ |
0 20 40 §) 8 l()\g)a 12
Time from dBIotion,@oysecf\‘ 0
Patients at 6°
risk 317 313 311 311 306305297 83 ¢§ 2 1 0O O
Dabigatran 318 301 297 296 295 295 278 850 3 5 3 1 0
Warfarin @fl,
\Q)

*Cox proportional hazard model and Wald confidence limits.



Uninterrupted rivaroxaban vs. uninterrupted
vitamin K antag%aists for catheter ablation
in non-valvula.g\‘&trlal fibrillation

V E N T U I 2 E -A F Riccardo Ca.ppato\é,%ranas E. Marchlinski®, Stefan H. Hohnloser,

fb‘}.
~
o
< |:l
. o(\ Screened (N = 291)
& 43 Patients
060 * Screening failure (n = 43)
@,QK I Randomized (N = 248) |
2 ]
N\
o v
,& I - — l ITT Population — R
-0"9 Rivaroxaban (n = 124) All patients who met inclusion VKA (n =124) &b\
& and exclusion criteria {\\QJ
\'0‘.-9 and were randomized 3 Patients o}\
@aﬁent " * Withdrawal of consent (n = 1) \QQ’
SQ Other (n=1) * Physician decision (n=1) @}
&006 ¢ Other (n=1) Q’O
Q
\2\\ - 4 Safety Population (n = 244) "Qf(\
éo Rivaroxaban (n = 123) All patients who also received | VKA (n =121) N
@) 21 dose of study drug . o(\
7 X
6\\’ 14 Patients O
{Qf-’ 9 Patients * Withdrawal of consent (n = 2) 06\)
(\Q * Adverse event (n=4) Q«
o * Adverse event (n =5) @
O R 3 —> * Physician decision (n=1) \2,
@ * Protocol violation (n=1) . “ N i ith stud K
w « Other (n=3) Per-Protocol Population (n = 221) oncompliance with study &o
YV All patients who also underwent drug (n=1)
\Q)@ catheter ablation » Other (n=6) «4‘66
Q 2 s
v Rivaroxaban (n = 114) | VKA (n = 107) | \,o@'
o
$
ITT = intention-to-treat; VKA = vitamin K antagonist %b
No patients were lost to follow-up «O\\"
AN e e e —
Conclusion In patients undergoing CA for AF, the use of uninterrupted oral r'ivaer}gﬁban was feasible and event rates were similar
to those for uninterrupted VEA therapy. @’o
- ®C)
o
<b©
‘19\ Eurcpean Heart Journal (2015) 36, 1805-1811
EURORLAN doir10.1093/ /eurheartj/ehv177
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AXAFA — AFNET 5 Trial*
fb; :
Q
<
.006\
K
, L
Study Design'2s | .
&  _-—-—-——"-— "
@ — = =
<0 .
o Day 0 Day 90 NE
N +14 days @
o2 - L&
%@ Apixaban 5 mg BID (min 30 days) Q,é\
& 2.5 mg BID in select patients*
S
<> N = 650 : :
Patients at risk of stroke (one ‘F’)':t’i‘:ftds mmmmy Aprixaban min 2 doses

TEEt
To exclude
atrial thrombi

If clinical need to shorten
period until ablation

o) of age > 75 years, heart failure,
N hypertension, diabetes, prior _0-

Carheter ablation
hours &%7er ablation

MRI sub-stu:ly: Brain MRI 3 - 48

{e? stroke) with an indication for :
OOOQ atrial fibrillation ablation R VKA, 1 XINR2 2
@ stratified by
> type of AF
@flz
Q\q’ 49 sites in Europe and the USA
v
)
&é*
R
* Dose reduction if two of the following criteria: age = 80 years. weight < 80kg or serum creatinine 21.5 mg/dL (133 pmal}. «O

T In patients where a clinical decision is made to shorten the period until ablation a TEE should be performed
“

AF, afrial fibrillation; BIiD, twice daily; ECG, electmcandiogram; INR, intemnational normalized ratio; MRI, magnetic resonance imaging; R, randomized; égtransesnphageal echa; VKA, vitamin K antagonist.

1. Kirchhof P et al. Oral presentation at EHRA 18" to 20" March 2018, Barcelona, Spain. Oral abstract 851, 6\)
2. Adapted from Di Base et al: Europace 2017:19:132-138 .o DOCUMENT PREFASE POUR REPGHDRE A UNE DEMANDE DECHANGES SCENTHIGUES

EMANANT D'UN FROFESSIGNNEL DE SANTE, FEUT LUI ETRE REMIS UNIGUEMENT SUR DEMANDI
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Consort Diagram° \
&Q’* -
<0 ' = =
'Q'%' | Screened: 676 | &8\@}
Q,é —b-l 2 patients not eligible (exelusion criteria) | {\\0
{Qv% 3 6\'\
X9 | Randomized: 674 | <
&0,\\ 1 e}\e’
G.:é I 1 4 N
&00 | Allocated to Apixaban- 338 (ITT set) | | Allocated to VKA: 336 (/TT set) | o2
. &
O\z\ 10 did not receive study medication 9 did not receive study medication Qg\e’
- [ confinuation of st - eclined continuation of study
™ 7 declined inuation of 6 declined inuation of stud Q
S ~ 1left atrial thrombus - 2leftatrial thrombus &°
%6 ~ 2 other reasons ~ 1 other reasons 6\)
§° ' ¥ O
000 [ 328 received study drug (safety sef) | | 327 received study drug (safety sef) | Q@Q
4
< — , N\
» 10 discontinued treatment before ablation 12 discontinued treatment before ablation A0
©(1' ~ 1 declined continuation of study = 1 declined continuation of study o’
% ~ 1 left atrial thrombus - 2 left atnal thrombus @
Q'\ ~ 2 other reasons = 3 other reasons Q)é
) ()

318 underwent ablation (ablation set, mfTT)
~ 168 entered MR substudy

= 162 analyzable MRI within 48 hours

~ 6 had technically non-analyzable MRI

315 underwent ablation (ablation sef, mITT).x&
~ 167 entered MRI substudy >

O
~ 161 had analyzable MR within 48 »
~ 6 had technically non-analyzable |

]

‘ N

311 had final visit (324 had final call)
~ 2 declined continuation of study

~ 2 lost to follow-up

- 3 death or SAE

Kirchhof P et al. Oral presentation at EHRA 18" to 20™ March 2018, Barcelona. Spain. Oral abstract 951.

A

308 had final visit (320 had fingXall)
= 6 declined continuation dy
= 0 lost to follow-up S mITT, medified intention to treat; MRI. magnetic
~ 1 death or SAE 6 resonance imaging; SAE, serious adverse event;

05) ITT, intention to treat; VKA, vitamin K antagonist.

\
(\Q DOCUMENT PREFARE POUR REFONDRE A UNE DEMANDE D'ECHANGED SCENTFIQUES
C)o EMANANT D'UN PROFESSIDNNEL DE SANTE PEUT LUI ETRE REMIE UNIZUEMENT SUS DEMANDE
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Primary Outcome g{bﬁblatlon Set)

o>
&0&

- Difference in primary o@t'ome rate -0.38%, 90% confidence interval -4 0%, -3.3%, non-inferiority £ = 0.0002).

~ Apixaban was alsqg@n-inferior to VKA among all randomized patients as assessed by Cox proportional hazards model comparison between

treatment group@_,,&%ing a relative non-inferiority margin of 1.44 (hazard ratio = 0.88, 90% C1 0.55, 1.41, P=0.042).
\

1[]%@

%
35

Event Rate (%)
2
=

20%+

0%
0

Number at risk

Gﬁ)qaban 318

315

BARC, Bleeding Academic Research Consortium; Cl, confidence interval; ISTH, Intemational Society on Thrombosis and Hasmostasis; TIA,

antagonist oral anticoagulant

°
Cw;ﬁulatlve Primary Outcome Events in the Ablation set

10

s
M3

- Apbcaban
= VKA

20

315
309

30 40 50 6 70 8 90
Days since randomization

309 305 302 298 298 296 292
04 301 29 295 295 292 287

Kirchhof P et al. Oral presentation at EHRA 18" to 207 March 2018, Barcelona, Spain. Oral abstract 951,

\\0
P
¥
] (b@
Apixaban VKAQ
Patients with primary endpoint: 221318 (6.9%) 'Q;&
composite of all-cause death, non-infeﬁori;y' 315
stroke or major (BARC 2 to 5) P =0.0002 <}§° (7-3%)
bleeding i N
o)
Death 1 [D.S“@? 1(0.3%)
\4
Stroke or TIA g@_‘e%) 0
g ‘ 1(0.3%
) ;
Intracranial hemorhage & 0 fatal)
TIMI major bleeding (-QQQ 1(0.3%) 3 (1%)
ISTH major bleeding “6\\% 10 (3.1%) 14 (4 4%)
O
Tamponade In\)% 2 (0.6%) 5 (1.6%)
o
0%
té,ﬁglenllschemlcamdc TiML. Thrombolbysis in Myocardial Infarction; VKA, vitamin K
QQ DOCUMENT FREFARE POUR REFONDAE A UNE EcA.U\NI: D'ECHANGE. 'HT IOUES
c)o Buuin st remak e b i e kel e 4 418 e P £t L e

29
N
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L es trois études

60
Jor=)
\Q
OO(\Q’ I I
|V

Event Rates in AX&‘F'A AFNET 5, RE-CIRCUIT, and VENTURE-AF

(Ablation Sets) @Q el Y - . S—

&00 — —
10% - mgeath
Stroke or TIA
& «0 = Major Bleed (TIMI)
&o\ = Major Bleed (ISTH)
o
<

Apixaban VKA (315) Dabigatran VKA (318) | Rivaroxaban VKA (107)
(318) (317) (113)

AXAFA-AFNET 5 RE-CIRCUIT? VENTURE-AF? , <©

rgg}?c (748)

ISTH, Intemational Society on Thrombosis and Haemostasis; NOAC, non-vitamin K antagonist oral anticoagulant; TIA, transient ischemic attack; TIMI, 'Ica}mbolysts in Myocardial Infan

1. Kirchhof P et al. Oral presentation at EHRA 18th to 20th March 2018, Barcelona, Spain. Oral abstract 851.
2 Adapted from Ca!ltlnsHE‘!al N Engl J Med. 2017;376:1827-1638 9

A i Fv ik e REe— i b ARAS.AS.AnnE ana Q®

Combined

VKA (740)

in K antagonist oral anticoagulant

DOCUMENT PREFARE POUR REFONDRE A UNE DEMANDE I'ECHANGES SCENTFIQUED



Consensus EHRA

Patient on NOAQ@ndergomg AF ablation

Last intake:
- 24h

.Q)‘?

Steffel ... Heidblichel, Practical summary of the EHRA practical guide, EP- Europace )@ﬁ

9 High CHA,DS,-VASE Score (> 3)
* No heparin i.v. pridr to 1 TSP

e Operator experlenCe
* Imaging for transseptal puncture
e Large LA |

Factors to lengthen interuption

e Low CHAZDSZ-VASC.Score (£2)

* Heparin i.v. prior to' 1% TSP

* Limited operator experience

* No imaging for transseptal puncture
e Normal size LA

» Reduced renal function

Rule out LA / LAA thromgﬁ‘s prior

Resumption:
3-5h
o §
o '
720
on '
1 ;
o '
Gl $
< | i (Rule out tamponade and other major 'ef&
g | 1 bleeding prior to restarting) A
el &
: 1 6\)
ol ©
| Q
g @
o
©
<

to ablation if o)e,@

* 236 hours wuthogt’NOAC

* doubt about cgr-nphance,
* high throm@bembollc risk

&9 EHRA

0 European Soclety of Cardiology
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Prospective NOAC Studﬁes iIn Cardioversion in NVAF

oL
Trial name NOAC Study overview Primary outcome(s)
X-VeRT! Rivaroxaban\o\ig’o Rivaroxaban 20/15 mg od vs ¢ Composite of stroke, TIA, perlpheral |
é@e' VKA in 1504 patients embolism, Ml and cardiovascular @\
& undergoing electrical or mortality é~‘°
&é{@ pharmacological cardioversion 4 Rivaroxaban 0.51% vs V é}‘?OZ%,
< of NVAF (optional use of RR 0.50 (95% Cl 0.15-1 73)
oo parenteral anticoagulant with 6@6‘
& VKA) o
> &
Q{Q)‘b Q(Ob
& @
EN_§Eﬁ?E Edoxaban ¢ Edoxaban 60/30 mg od vs ¢ Composite g\fﬁtroke SE, Ml and
enoxaparin—warfarin in 2199 cardlovascylar mortality
cardioversion for NVAF Wagaﬁn 1%:; OR 0.46 (95% Cl 0.12—
183)

Q\»‘
O
EMANATE®  Apixaban ¢ Ongoing study of efficacy and safbeiy of apixaban vs heparin and/or VKA in
patients with NVAF undergomgb@?ardloversmn

©q/b‘
N

®

1. Cappato R et al, Eur Heart J 2014;35:3346-3355; 2. Goette A et al, Lancet 2016;388:1995-2003; 3. https://clinicaltrials.gov/ct2/show/NCT02100228



X-Vert: Randomized, Opegg-Label, Parallel-Group, Active-
Controlled Multicentre $tudy

o2
s . . 'Q;&
Inclusion criteria: ‘006\
Age 218 years, non-valvular AFélgs(ﬁng >48 h or
unknown duration, scheduled gt cardioversion
t
,\06@} Rivaroxaban Rivaroxaban Ltely
& 20 mg od* c 20 mg od# N
i g 2 @
> >3 ngk anticoag = 58
> or g@f—E e &
& 1-5 days > 42 days &
> Early* 2 8
R o
m >
VKA = VKA
Cardioversion & OAC
strategy Rivaroxaban Rivaroxabag™ 30-day
20 mg od# c follow-up
>
"
Delayed e >21 days E’
(max. 56 days) B
2:1) 5
5
VKA B
wﬁ@e
©

*Protocol recommended only if adequate anticoagulation or immediate TE@;\CQ% mg if CrCl 30—49 ml/min; VKA with INR 2.0-3.0;
¥TSQM questionnaire was completed at the end of study treatment

Cappato R et al, Eur Heart J 2014;35:3346-3355



X-VeRT: Rates of Thrombgembolic and Bleeding Events
Were Similarly Low in %@‘Eh Treatment Arms

Q
. . < .
Primary efficacy outcomé Primary Safety Outcome
;\30
(stroke/TIAlSEIMI/C\éod‘eath) (major bleeding)
1,6 1 <& 1,6 -
4 14 - 1,4 - &S
S 1,2 + S 1.2 - o°
3 1’0 Y 1.0 &
g ] 0 -
g 2 0,80 &
S 0,8 - S 08 - 5
ié 0,6.3 e 0,6 - :
O £
5% - 0,4 -
0.2 - 02 1
N
(19 0,0 h O’O -

Rivaroxaban

Warfarin Rivaroxaban

In X-VeRT: &

» Rivaroxaban appears to be an effective and safe alternativego VKA

» Rivaroxaban provided important practical advantages ovgj@WKAs, with significantly more
patients able to undergo cardioversion as planned angc&‘ﬂer a significantly shorter duration of

pre-cardioversion anticoagulation >
®
SN
q/

Primary efficacy outcome: composite of composite of stroke, TIA, non-CNS SE, MI, and cardiovascular death; primary safety outcome: major bleeding Observations applied to both the
early and delayed cardioversion strategies. Cappato R et al, Eur Heart J 2014;35:3346-3355
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X-VeRT: time to cardioveiSion by cardioversion strategy

¥

S

be‘
'e‘(\e

.006\
Median time to carg@bversmn Patients cardioverted as scheduled*
@z
100 . 3 - -

u Rlvaroxalz\gn/\o o
"VKA & p<0.001

1 patient with
inadequate
anticoagulation

95 patients with
inadequate
anticoagulation

)
S : :
Early Delayed .« Delayed cardioversion
N
*Reason for not performing cardioversion as first scheduled from ,&?—25 days primarily due to

inadequate anticoagulation (indicated by drug compliance <80%%or rivaroxaban or weekly INRs
outsids the range of 2.0--3.0 for 3 consecutive weeks bafors: cerdioversion for VKA)



Apixabas’ Compared to Heparin/Vitamin K Antagonlst\o@‘
in g&étlents With Atrial Fibrillation Scheduled for o
Of“ Cardioversion: The EMANATE Trial ,@@Q

> s

éﬁ?lchae{ D. Ezekowitz, .23 Charles V. Pollack Jr,# Jonathan L. Halpenin, 5 Richard D. England & Sandra VanPelt Nguyen © Jud&{ﬁ%pahr 4 Mana
Sudworth 7 Nilo B. Cater ? Andrei Breazna,? Jonas Oldgren.? and Paulus Kirchhof 10

&
<O @,Q
P @
5 <
Vv 'Sidney Kimmel Medical College at Thomas Jefferson University, Philadelphia, PA, USA, 2Lankenau Heart Center, Wynnewood, PA, U Mawr Ho rtal Bryn Mawr,
<b© PA, USA: “Thomas Jefferson University, Philadelphia, PA, USA; lcahn ool of Medlcme New York, NY, USA; ﬂF’rzer Groton, CT, er, London, -8 er, New
N York, NY, USA; %Uppsala Clinical Research Centre and Depanment of Medical Sciences, U Esaia Unn.rerswyr Up sala, Sweden; 3 ‘"Unwetsrly of Elrmlngham Institute of
q,Q Cardiovascular Sciences, SWBH and UHB NHS Trusts, Birmingham, UK. {Q?.:
g
&
: . : o
For medical non-premotional reactive use onJQo\"‘
o
Sponsored by Bristol-Myers Squibb Company an@,‘?ﬁzer Inc.
6\)
Ezekowitz MD et al. Eur Hearf J. April 20018 doi:10.1083/eurheartj'ehy 148 [Epub ahead of print] {Q;%
s
O
&
™
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Key Eligibility Critéria

Key Inclus@"h Criteria

" Antlcoagulatlgﬁ naive patients with
AF ( <48 hgﬁ’rs of parenteral and/or
oral any@bagulatlon) indicated for
card@/ersmn

Key Exclusion Criteria
» ¥ : &
= Contraindications to apixaban or
heparin/VKA &Q,\\@Q’
= Mitral stenosis or previous valy%a
surgery \\oo@
= Other conditions reqwr@%

anticoagulation <&
® Dual antiplatelet ’g@rapy

\"9
A\
©
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EMANATE Results@Raplan Meier Curves for Time to First Event il
e = —
&0& = — —
Kaplan - Meier, gﬂrves for Time to First Stroke/SE (ITT) Kaplan - Meier Curves for Time to Death (ITT) 8\@"
0.020 @ 0.010 7 &
o2 &
" & g 0.009 )
& 2 @

$ L S 0.008- O

g 0015 o z &

@ &cé £ 0.007 o

£ Q\s == Apixaban (events 0/753) % 0.006 - == Apixaban (events 2/753) . 6\

= O == Heparin/VKA (events 6/747) ; == Heparin/VKA (events 1/747) @Q’

RN — Q

éc»\l.um - g 0001 &

ey 2 0.004 N
o 2 §
S = § 0.003 @
L0 £ 0.005 £ &
B s 2 0.002 »
"IP‘ ] £ <0
<b© o 0.001 JJ &
N i el &
q/Q 0.000 0.000 {Qf.,
1 1 ) 1 1 -, I 1 1
0 30 60 90 0 O 30 60 90
Time to stroke/SE (days) S Time to death (days)

Number at risk Number at risk R
Apixaban 752 614 199 55 Apixaban 752 KO 614 199 55
Heparin/VKA 747 565 231 88 Heparin/VKA ?J.?Q\« 567 232 89
Cl, confidence interval; [TT, intention to treat; AR, relative risk; SE. systemic embolism; VKA, vitamin K antagonist. C)

Even though some P values are significant, statistical conclusions should not be drawn, as the study was not sutﬂﬁantly powered to detect a differences in efficacy outcomes.
Summary
* In the intention-to-treat population, no patients randomized to apixaban developed siroke (0%; 95% CI, 0 to 0.5%), oo oredto 6 in the heparn/VKA group (0.8%; 95% CI, 0.3 to 1.7%);
RR 0; 95% CI, 0 to 0.64; nominal P = 0.015. There were no SE events in either group.
= There were two deaths in the apixaban arm (0.27%, 95% CI, 0.03 to 0.96%) and 1 in the heparin®™KA amm (0.13 % C1, 0 to 0.74%; RR = 1.98; 95% CI, 0.19 to 54.00; P = 0.0999.
Ezekowitz MD et al. Ewr Heart J. April 2018 doi: 10.1083/eurheartjiehy 148 [Epub ahead of print] C)OQ



Assessment of adhererigz%nd documentation

Patient not anticoagulated

7 v
AF <48h AF >48h
v ¥ 3 v

&
\ 2 3@ v
Well-adheren%& Doubt about adherence or
(i.e., 10%0 deemed high-risk for left
adhereqz\over atrial thrombus:
the Ia{_‘@’weeks)  Perform TOE
60
&
o‘g
© ©
™
Vv
©
N

Limited data for NOACs, but

likely feasible to replace pre-
cardioversion LMWH or UFH
with NOAC (taken>(2)-4h
before CV).

TOE generally not needed

Goal = late CV x )
* Treat with Q'b

NOAC f
23 ;ﬁ%ﬁmd

en
afierence

Goal = early CV

e Start NOAC>(2)-4 h
before CV

* Perform TOE to rule out
LA/LAA thrombus

* Perform CV

\7

If TOE detects atrial thrombus: postpone CV after longer period of anticoagulation, with repeat E@é
(No data on best strategy: converting to (heparin + ) VKA OR start / continue NOAC (best datﬁ&:ith
rivaroxaban, other trials ongoing) esp. if INR is unstable, VKA naive or VKA not toleratgd)

v Pl See “Patient on
NOAC for
2 3 weeks”

A4

Duration of anticoagulation post cardioversion m&?

Cardioversion

Lifelong if CHA,DS,-VASc > 1 (men) /22
(women) [as with 'normal' paroxysmal /

persistent AF]

Steffel ... Heidblichel, EHRA Practical Guide, European Heart Journal 2018

1

4 weeks if CHA,DS,-VASc 0 (men) /
1 (women) and AF 2 48 hours

v

Unqgéz; duration in CHA,DS,-VASc 0 (1 in women),
g\g@bcially if AF €12 h: 1d, 3d, 1w, longer?

0 European Society of Cardiology 41



Pour Conclure &

¢ L'implantation des PMcé"T DAI ainsi que les explorations EP et ablations simples
présentent un rlsque@ﬁemorraglque modeéreés

e Pas de prise le, matln

S
& &8
o Eviterles relaﬂs +++ S
i 4
o@& Qq»(‘@
¢ Les abi@ﬂons complexes (FA+++) peuvent désormais étre réalisées SQ&‘fS AOD
Q
Ag?”ét 12h avant et reprise 3 a 5h apres b\»\o
oc,o°°Ten|r compte des facteurs de modulation (expérience, ETO, CHADS @3
o f\o\)
<z>© ée?’
. L] Vé L] D Q)
o ¢ La cardioversion électrique externe <&
o
e Les AOD sont validés (schéma précoce et différé) /\Ooe&
e Place de 'ETO précisée &
&"0
.eo_,
o°°®
5
©‘L



