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Cardiovascular morbidity and mortality associated
with atrial fibrillation

Event Association with AF

Death Increased mortality, especially cardiovascular mortality
due to sudden death, heart failure or stroke.
Stroke 20-30% of all strokes are due to AF. A growing number

of patients with stroke are diagnosed with 'silent’,
paroxysmal AF.

Hospitalizations

10-40% of AF patients are hospitalized every year.

Quality of life

Quality of life is impaired in AF patients independent of
other cardiovascular conditions.

Left ventricular dysfunction
and heart failure

Left ventricular dysfunction is found in 20-30% of all AF
patients. AF causes or aggravates LV dysfunction in
many AF patients, while others have completely
preserved LV function despite long-standing AF.

Cognitive decline and
vascular dementia

Cognitive decline and vascular dementia can develop
even in anticoagulated AF patients.

Brain white matter lesions are more common in

AF patients than in patients without AF.

www.escardio.org/guidelines
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Timeline of findings from landmark trials in AF
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ACEVARBs prevent
AF in heart failure

ARBs prevent AF in
hypertension & LVH

ARBs do not
prevent AF or
adverse outcomes
in patients without
hypertension

PUFA do not
prevent AF

MRA prevent AF in
HFrEF patients pre-
treated with
ACElbeta-blockers

ACEI/ARBSs prevent
AF in hypertension

Beta-blockers
prevent AF in
HFrEF patents pre-
v treated with ACEI

VKA supenor to aspirin
for stroke prevention in
AF

VKA reduces stroke in
AF by 2/3

Ximelagatran as
effective as VKA

Dabigatran at least as
effective as VKA in AF

Rixaroxaban and
Apixaban at least as
effective as VKA in AF

Edoxaban at least as
effective as VKA in AF

Meta-analysis and
healthcare databases:
NOACs safer and slightly
more effective compared to
VKA
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Prediction of stroke and bleeding risk

Recommendations

The CHA,DS,-VASc score is recommended for stroke risk prediction in
patients with AF.

Bleeding risk scores should be considered in AF patients on oral
anticoagulation to identify modifiable risk factors for major bleeding.

Biomarkers such as high-sensitivity troponin and natriuretic peptide
may be considered to further refine stroke and bleeding risk in AF
patients.
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Clinical risk factors for stroke, transient ischaemic
attack, and systemic embolism

CHA,DS,-VASc risk factor Points

Congestive heart failure 1
Signs/symptoms of heart failure or objective evidence of reduced left-
ventricular ejection fraction

Hypertension 1
Resting blood pressure >140/90 mmHg on at least two occasions or
current antihypertensive treatment

Age 75 years or older 2

Diabetes mellitus
Fasting glucose >125 mg/dL (7 mmol/L) or treatment with oral
hypoglycaemic agent and/or insulin

Previous stroke, transient ischaemic attack, or thromboembolism 2
Vascular disease 1
Previous myocardial infarction, peripheral artery disease, or aortic plaque

Age 65-74 years 1
Sex category (female) 1
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Stroke prevention in patients with atrial fibrillation (1)

Recommendations _

“Oral anticoagulation therapy to prevent thromboembolism is
recommended for all male AF patients with a CHA,DS,-VASc score of 2
or more.

Oral anticoagulation therapy to prevent thromboembolism is
recommended in all female AF patients with a CHA,DS,-VASc score of 3

—QF more.
Oral anticoagulation therapy to pre ism @be

considered in male AF patients with a CHA,DS,-VASc score
considering individual characteristics and patient preferences:

Oral anticoagulation therapy to prevent thromboembolism should be
considered in female AF patients with a CHA,DS,-VASc score
considering individual characteristics and patient preferences.

Vitamin K antagonist therapy (INR 2.0-3.0 or higher) is recommended
for stroke prevention in AF patients with moderate-to-severe mitral
stenosis or mechanical heart valves.

When oral anticoagulation is initiated in a patient with AF who is eligible
for a NOAC (apixaban, dabigatran, edoxaban, or rivaroxaban), a NOAC
is recommended in preference to a Vitamin K antagonist.
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Stroke prevention in atrial fibrillation

Yes

[y

- 1
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Oral anticoagulation indicated

v
Assess for contra-indications
OAC should be Correct reversible bleeding
considered (11aB) - P —
/’,/ . "\.“.
LAA occluding devices
may be considered in « v
patients with clear contra- . .
indications for OAC (1IbC) | [INEIASHETSN | VKA (IA)e |
2 Includes women without other stroke risk factors
b I1aB for women with only one additional stroke risk factor
¢ IB for patients with mechanical heart valves or mitral stenosis j
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Stroke Prevention in NVAF
6 Randomized Trials of Warfarin vs. Placebo

AFASAK-1 (n=671)
SPAF (n=421)
BAATAF (n=420)
CAFA (n=378)
SPINAF (n=571)
EAFT (n=439)

All Trials (n=2900)

50%

Warfarin Better Warfarin Worse

Hart RG et al. Ann Intern Med. 2007




Meta-analysis of antiplatelet agents

and warfarin in NVAF: Mortality
29 RCTs with 28,044 pts, including:

Warfarin vs placebo or no treatment: 6 RCTs, 2,900 pts
Antiplatelet agents vs placebo or no treatment : 8 RCTs, 4,876 pts
Warfarin vs antiplatelet agents: 12 RCTs, 12,963 pts

Comparison Mortality

Avs B A) # deaths B) # deaths RRR (95%CIl) Absolute

Warfarin vs. placebo
Or no treatment (6 110 143 26% (3 to 43) 1.6%

trials, 2900 pts)

Aspirin vs. placebo (5 o )
trials, 3762 pts) 184 204 14% (-7 to 31) 0.5%

Warfarin vs. aspirin 0 ]
(8 trials, 3647 pts) 117 128 9% (-19 to 30) 0.5%

Hart RG et al. Ann Intern Med. 2007




“Shocking Level” of OAC Undertreatment
In AF Patients at High Risk for Stroke

US PINNACLE Registry (N=429,417 outpts with AF)

*Treated by cardiovascular specialists

“HCPs may be more reluctant

to prescribe anticoagulation in
sicker patients due to concerns
regarding bleeding risk.”

i >2000 strokes/year could have

been prevented if OAC therapy
was used

Hsu JC et al JAMA Cardiol. 2016



Preventable Strokes

Canadian Stroke Network, a prospective stroke database at 12
stroke centers in Ontario (2003 -2007). 597 NVAF pts with
Ischemic stroke with no known contraindication to anticoagulation:

No warfarin
61% |
INR In range
10%

Subtherapeutic INR
29%

Gladston DJ et al. Stroke 2009



[TEPLOPLOOL KOU AP VLKWV AVTLUTNKTKWV

* 2TEVO DEPATTEVTLKO EVPOC

* [evetikol moAvpopdLopol NTaATikwy eviUpwyV petaBoAiiopov (CYP2C9)

* [MoANaTTAEC AAANAETILOPACELC LE PAPHAKO KOL TPODEC

* ArtoppuBuion kataAAnAnc doocoloyiac o oéela voonuata

* KaBuotepnuevn evapén dpaonc kat amooPeon Spaong

* YYnAnN cuxvotnta Lel{OVWV aLUOPPAYLIKWY CUUBAMATWY KOl KOKNG
ouppOpdwWONG



Meillovec alpuoppaylec armo KOUUAPLVLIKO AVTUTNKTLKA
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Roskell et al. Europace 2013



AVTITTNKTIKF aywynR oTnV KAIVIKRA TTPA¢N

* Quest Diagnostics: 138,319 patients with 2,683,674 INRs
Overall TTR 54%
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Dlott JS, et al. Circulation. 2014;129:1407-1414.



‘EAgeyxo0c¢ INR Kal OepaTTEUTIKO EUPOG

Meta-analysis shows that only 56% of measured INRs are within
the ideal rangel®

Dlott et al ' | -

(N=138,319)

Rose et al I |, ;-

(N=124,551)
Baker et ol |
(N=22,237)
Rose et alr! I <
(N=3396)
sarawate et alll || ::
(N=614)
McCormick et altc) I -
(N=174) | T T . T - : - )
0 10 20 30 40 50 60 70 80
Mean TTR, %

a. Mearns ES, et al. Thromb J. 2014;12:14; b. Dlott JS, et al. Circulation. 2014;129:1407-1414; c. Rose AJ, et al. Circ
Cardiovasc Qual Outcomes. 2011;4:22-29; d. Baker WL, et al. J Manag Care Pharm. 2009;15:244-252; e. Rose AJ, et al.
J Thromb Haemost. 2008;6:1647-1654; f. Sarawate C, et al. J Thromb Thrombolysis. 2006;21:191-198;

g. McCormick D, et al. Arch Intern Med. 2001;161:2458-2463.



H diatRpnon OepartreutikovU INR cuoxeTti{eTal
ME TNV £KBaon
In patients with AF and CHADS, >2, only patients who maintained

TTR >70% experienced significant improvement in time to stroke
compared with the no-warfarin treatment group*

1.0 Warfarin group
-t 71-100%
1 61-70%
51-60%
g P Value vs No
<30‘. H
0.9 '_:mmmm TTR Warfarin
g 71% to 100% .03
E 61% to 70% 10
® 08
E 51% to 60% 40
=
§ - 41% to 50% 73
-l 31% to 40% 41
<30% % i
No warfarin Ref
064
0 500 1000 1500 2000

Survival to stroke (days)
*Retrospective cohort study conducted using data collected between April 1995 and March 2000 in the United
Kingdom from 5513 patients.
Morgan CL, et al. Thromb Res. 2009;124:37-41.



Pivotal Warfarin and NOAC Trials
of Stroke Prevention in NVAF

Warfarin vs. Placebo NOACs vs. Warfarin
2,900 patients 71,683 patients

ROCKET AF ENGAGE AF-TIMI 48

6 Trial of Warfarin vs. Placebo (Rivaroxaban) (Edoxaban)
1989-1993 2010 2013

- (010101010

RE-LY ARISTOTLE
(Dabigatran) (Apixaban)
2009 2011




NOAC vs. Warfarin Meta-analysis

/1,683 randomized pts with nonvalvular AF in 4 phase 3 trials:
RE-LY, ROCKET-AF, ARISTOTLE, ENGAGE AF-TIMI 48

Primary efficacy: Stroke or systemic embolization

NOAC Warfarin RR
(events) (events) (95% CI)

RE-LY 134/6076 199/6022 0.66 (0.53-0.82)
ROCKET-AFT 269/7081 306/7090 0.88 (0.75-1.03)
ARISTOTLE? 212/9120 265/9081 | 0.80 (0.67-0.95)
ENGAGE AF-TIMI 48 296/7035 337/7036 0.88 (0.75-1.02)

Combined (random) 911/29312 1107/29229 0.81 (0.73-0.91)
(3.1% vs. 3.8%)

0.5 ¢ 1.0 —
Favors Favors
NOAC warfarin

Ruff et all. Lancet 2014




NOAC vs. Warfarin Meta-analysis

71,683 randomized pts with nonvalvular AF in 4 phase 3 trials:
RE-LY, ROCKET-AF, ARISTOTLE, ENGAGE AF-TIMI 48

Primary safety: Major bleeding

NOAC Warfarin RR
(events) (events) (95% CI) P

RE-LY 375/6076 397/6022 0.94 (0.82-1.07) 0.34
ROCKET-AFT 395/7111 386/7125 1.03 (0.90-1.18) 0.72
ARISTOTLE?* 327/9088  462/9052 0.71 (0.61-0.81) <0.0001
ENGAGE AF-TIMI 48 444/7012 557/7012 ; 0.80 (0.71-0.90) 0.0002

Combined (random) 1541/29287 1802/29211 : 0.86 (0.73-1.00) 0.06
(5.3% vs. 6.2%) .

0.5 ¢ . )
Favors Favors
NOAC warfarin

Ruff et all. Lancet 2014




NOAC vs. Warfarin Meta-analysis

71,683 randomized pts with nonvalvular AF in 4 phase 3 trials:
RE-LY, ROCKET-AF, ARISTOTLE, ENGAGE AF-TIMI 48

Secondary efficacy and safety outcomes

Efficacy

Ischemic stroke
Hemorrhagic stroke
MI

All-cause mortality

Safety
Intracranial
hemorrhage

Gastrointestinal
bleeding

NOAC
(events)

665/29292

130/29292

413/29292
2022/29292

Warfarin
(events)

724/29211
263/29211
432/29211
2245/29211

(6.9% vs. 7.7%)

204/29287

425/29211

(0.7% vs. 1.5%)

751/29287

591/29211

RR
(95% CI) P

0.92 (0.83-1.02)  0.10
0.49 (0.38-0.64) <0.0001
0.97 (0.78-1.20)  0.77
0.90 (0.85-0.95) 0.0003

0.48 (0.39-0.59)  <0.0001

1.25 (1.01-1.55) 0.04

0.2

4_
Favors

NOAC

1

s
Favors

warfarin

2.0

Ruff et all. Lancet 2014




Stroke prevention in patients with atrial fibrillation (1)

Recommendations

Oral anticoagulation therapy to prevent thromboembolism is
recommended for all male AF patients with a CHA,DS,-VASc score of 2
or more.

Oral anticoagulation therapy to prevent thromboembolism is
recommended in all female AF patients with a CHA,DS,-VASc score of 3
or more.

Oral anticoagulation therapy to prevent thromboembolism should be
considered in male AF patients with a CHA,DS,-VASc score of 1,
considering individual characteristics and patient preferences.

Oral anticoagulation therapy to prevent thromboembolism should be
considered in female AF patients with a CHA,DS,-VASc score of 2,
considering individual characteristics and patient preferences.

Vitamin K antagonist therapy (INR 2.0-3.0 or higher) is recommended
for stroke prevention in AF patients with moderate-to-severe mitral
stenosis or mechanical heart valves.

When oral anticoagulation is initiated in a patient with AF who is eligible
for a NOAC (apixaban, dabigatran, edoxaban, or rivaroxaban), a NOAC
is recommended in preference to a Vitamin K antagonist.

——————

EUROPEAN
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Evoeifeic NOAC eni acBevwv pe KOATILKN pappapuyn Ko
€VOELEN YLOL AVTUTNKTLKA aywyn

Table | Selected indications and contraindications for non-vitamin K antagonist oral anticoagulant therapy in atrial
fibrillation patients

Condition Eligibility for NOAC therapy

Steffel et al. The European Heart Rhythm Association Practical
Guide on the use of non-vitamin K antagonist oral
anticoagulants in patients with atrial fibrillation. ESC 2018



Relevant clinical characteristics and dose adjustment in the four
phase III NOAC trials in patients with atrial fibrillation

Dabigatran Rivaroxaban Apixaban (D ELED
(RE-LY) (ROCKET-AF) (ARISTOTLE) (ENGAGE AF-TIMI 48)
Renal clearance 80% 35% 25% 50%
Number of patients 18 113 14 264 18 201 21 105
Dose 150 mg or 110 mg 20mg 5mg 60 mg (or 30 mg)
twice daily once daily twice daily once daily
Exclusion cnteria CrCl <30 m/min CrCl <30 mL/min Serum creatinine CrCl <30 mL/min
for CKD >2.5 mg/dL or
CrCl <25 mL/min
Dose adjustment with None Rivaroxaban 15 mg | Apixaban 2.5 mg twice Edoxaban 30 mg
CKD once dailyif CrCl | daily if at least two of age (or 15 my)
3049 mL/min  |280 years, weight <60 kg, once daily if
or serum creatinine CrCl <60 mL/min
=15 mg/dL (133 pmol/L)
Percentage of patients 20% wath 21% wth 15% with 19% with
with CKD CrCl 30-49 mL/min CrCl 30-49 mL/min CrCl 30-50 mL/dL CrCl <60 mL/min
Reduction of stroke and No interaction with No interaction with No interaction with NA
systemic embolism CKD status CKD status CKD status
Reduction in major Reduction in major Major haemorrhage Reduction in major NA
haemorrhages haemorrhage with similar haemorrhage
compared to warfarin dabigatran was greater in with apixaban
patients with eGFR
>80 mL/min with either dose
Twww.escardio.org /guidelines European Heart Journal - doi: 10.1093/eurheartj/ehw210 m—




NOAC - QapuaKOoKLVNTKA

Table 6 Absorption and metabolism of the different NOACs

Dabigatran'®%182 Apixaban'®? Edoxaban'®* Rivaroxaban'%:18¢
Bioavailability 3-7% 50% 62% 15 mg/20 mg: 66% without food,
80-100% with food
Prodrug Yes No No No
Clearance non-renal/renal 20%/80% 73%I27% 50%/50% 65%/35%
of absorbed dose
7
Plasma protein binding 35%) 87% 55% 95%
Dialysability 50-60% 14% n.a. n.a.
(in part dialysable) (in part dialysable) (in part dialysable) (in part dialysable)
Liver metabolism: No Yes [elimination, Minimal (<4% of Yes (hepatic elimination ~18%)""
CYP3A4 involved moderate contribution elimination)
(~25%)%]
) ) N iy o
Absorption with food No effect No effect 6-22% more; minimal +39% more §see above)
effect on exposure
Absorption with H2B/PPI -12% to 30% (not No effect No effect No effect
clinically relevant)
Asian ethnicity +25%"%¢ No effect No effect No effect
Elimination half-life 12-17h 12h 10-14h 5-9h (young)
11-13 h (elderly)
Other Dyspepsia (5-10%) Intake of 15 mg/20 mg with
food mandatory

*Hepatic metabolism in total of ~25%, mostly via CYP3A4, with minor contributions of CYP1A2, 2J2, 2C8, 2C9, and 2C19.

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



Enidpaon 1tnNC VEPPLKNC AeLltoupylac otn
doocoAoyia twv NOAC

% of absorbed dose
renally excreted

a Sl 66 % without food
0
Bioavailability 3-7 % 50 % 62 % ~ 100 % with food
% of administered
dose renally excreted 4% 12:29% 7% 53%
Approved for CrCl 230 mi/min 215 mi/min =15 mi/min 215 mi/min
ini i CrCl 2 50 ml/min,
Label dosing CrCl 215 mi/min, no adjustment Sestn :;e:;;:'::ni:ts e, Cf;,i::nzzr ('::':o no adjustment (i.e.
recommendation (i.e. 150 mg twice daily) (i.e. 5 mg twice daily) 60 mg once daily) 20 mg once daily)
When CrCl 3049 mi/min, 150 mg twice dai CrCl 15-29 ml/min: 30 mg once daily 15 mg once daily when
is possible (SmPC) but 110 mg twice daily should 2.5 mg twice daily when CrCl CrCl
e considered as per ESC guid Serum creatinine 15—49 mL/min 15-49 ml/min
Dosing if CKD Note: 75 mg twice daily approved in US only ** 21.5 mg/dl in combination
- if CrCl 15=30 ml/min with age 280 years or weight
- if CrCl 30—49 ml/min <60 kg (SmPC) : 2.5 mg
- and other orange factor (e.g. verapamil) twice daily
Not recommended if: CrCl <30 mL/min CrCl <15 mL/min CrCl <15 mL/min CrCl <15 mL/min

ESC Guidelines on Atrial Fibrillation 2016



Entidpaon tnc vedplkng Asttoupylac otn doocoloyia
Twv NOAC

CrCl Dabigatran Rivaroxaban Edoxaban Apixaban
60 mg
95 ml/min —f--------- 8 - - BB oo R Rt
2x 150 mg 20 mg
60 mg *
2x5mg/
_ 2x2.5 mg ®
50 ml/min —f - ittt os Eesooossooooosfosooooooooooooooos B [
2x150 mg or
40 ml/min 2x110 mg * 15 mg 30 mg

30 MI/MIN — =77 mm e oo

., @ © © O

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



Hriatikn avernapketa kot NOAC

Table 8 Calculation of the Child-Turcotte-Pugh score and use of NOAC:s in hepatic insufficiency

Parameters 1 point 2 points 3 points
Encephalopathy No Grade 1-2 (suppressed with medication) Grade 3—4 (refractory/chronic)
Ascites No Mild (diuretic-responsive) Moderate—severe (diuretic-refractory)
Bilirubin <2mg/dL 2-3 mg/dL >3 mg/dL
<34 umol/L 34-50 pmol/L >50 umol/L
Albumin >3.5g/dL 2.8-3.5g/dL <2.8g/dL
>35¢g/L 28-35¢g/L <28g/dL
INR <17 1.71-2.30 >2.30
Child-Pugh category Dabigatran Apixaban Edoxaban Rivaroxaban
A (5-6 points)
B (7-9 points) Use with caution Use cautiously Use cautiously
C (10-15 points)

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



DapuaKeEUTIKEC ANNAETILOPAOELC

e Katomiv amoppodnoncC 0To EVIEPO EKKPLON EK VEOU OO p-
vAukompwteivn (p-gp) — Adopa oAa taa NOAC

e AvaotoAeic n emaywyeic tou CYP3A4 — Adopa tn pLBapoéoumnavn Kot
TNV aruéaumavn

Via Dabigatran Apixaban Edoxaban Rivaroxaban

etexilate

P-gp substrate Yes Yes Yes Yes

CYP3A4 substrate No Yes (~25%) No (<4%) Yes (~18%)”"




Via Dabigatran Apixaban Edoxaban Rivaroxaban
etexilate
P-gp substrate Yes Yes Yes Yes
CYP3A4 substrate No Yes (~25%) No (<4%) Yes (~18%)”"
Verapamil P-gp competition (and +53% No effect

Amiodarone

weak CYP3A4 inhibition)

moderate P-gp competition

Dronedarone

Clarithromycin;
Erythromycin

P-gp competition and
CYP3A4 inhibition

Moderate P-gp competition
and strong CYP3A4
inhibition

+15 to 20%

Rifampicin

Itraconazole; Ketoconazole;

Voriconazole

P-gp/BCRP and CYP3A4/ Minus 66%°mF<

CYP2J2 inducers

potent P-gp and BCRP
competition; CYP3A4
inhibition

Posaconasole

Mild to moderate P-gp
inhibition

+12 to 60%°™7C

No PK data?

+60% AUC
+30% Crras

Minus 549138

(SR)"37142 (1
dose reduction
required by
label)

+40%1 32-134

Minor effect®

—+349 (Erythromy-
cin)/ +54%

(Clarithromycin)
SmPC129

Up to minus 50%

SmPc



AMayn petaél NOAC kat avtaywviotwv Brtapivng K

From VKA to NOAC

{INR IINR i :
Daily VKA ; i : i
i H v i INR 1 INR
Therapeutic INR stop i : ! |
' ' ) "
i | 1
: : :
i E é i Increased TE risk é
E é E i Increased bleeding risk E
i i i i — i
| INR 23: postpone NOAC ]
From NOAC to VKA After 3-5 days: INR
(sampled before NOAC intake)
Daily NOAC Continue NOAC | Continue NOAC if INR <2 : ; : i : i
(half dose for edoxaban) f (half dose for edoxaban) E E E 5 E E
| if INR <2: repeat INR after 1-3 days (before NOAC intake) | : '
| if INR >2: repeat INR 1 day after stopping NOAC | § i

continue intensive INR sampling for 1 month
(goal: 23 consecutive INR vales 2.0 — 3.0)

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



Extipunon avtuinktikol anoteAeéopatoc NOAC

Dabigatran???23° Apixaban?**', SmPc Edoxaban'#%%32 Rivaroxaban'?'-18¢
Expected plasma levels of NOAC:S in patients treated for AF (based on dTT/ECA for dabigatran and anti-FXa activity for Xa inhibitors)
Expected range of plasma levels at peak 64—443 69-321 91-321 184-343
for standard dose (ng/mL)?
Expected range of plasma levels at trough 31-225 34-230 31-230 12-137
for standard dose (ng/mL)?
Expected impact of NOACs on routine coagulation tests
PT T M (M T
aPTT 1) (M) 1 1
ACT 1) 1 1 1
TT 17 — — —

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



UUpOpPwon acBevwv kat Aadbn otn docoloyia

* To avtnNKTkO amoteAeopa twv NOAC e€aoBevel ypriyopa et
nopelevon 12-24 wpwv amno tnv teAsvtaia doon

* H ouppopdpwaon elval GNUAVTLKA YL TO AVTIUTNKTLKO OMOTEAECHAL

e JYNMOTO ATIOE NUEPNOLOC XOPNYNONC — KAAUTEPN CUUHOPPWON
e Entt aPfefoarotntac aAlayn o€ avtaywviotn Brrapivne K

Missed dose Twice daily: take missed dose up to 6 h after scheduled intake. If not
possible skip dose and take next scheduled dose.
Once daily: take missed dose up to 12 h after scheduled intake. If not

possible skip dose and take next scheduled dose.

Double dose Twice daily: skip next planned dose and restart twice daily after 24 h.

Once daily: continue normal regimen.

Uncertainty about intake Twice daily: continue normal regimen.

Once daily: take another dose then continue normal regimen.

Overdose Hospitalisation advised.




NOAC kalt KapSLopeTATPOM KOATIKAC MAPUOPUYNC

MeA€teg X-VerT, ENSURE-AF,
EMANATE

Aoon doptiong 10mg armEapnavng
yLOL KOPSLOUETATPOTI KOATILKAG
LOPUOPUYNC >48 wpwvV TIPOo TNG
Slevepyelac TOE

Need for cardioversion (electrical or medical)

v

‘ Patient on NOAC for 2 3 weeks ‘

v

| Assessment of adherence and documentation |

AF <48h

!’

‘ AF >48h ‘
\ 4 N A 4 & l
Well-adherent (i.e., 100% Doubt about adherence or Limited data for NOACs, but Goal = early CV Goal = late CV
adherent over the last 3 deemed high-risk for left likely feasible to replace pre-
weeks) atrial thrombus: cardioversion LMWH or UFH -Start NOAC 2 (2)-4 h - Treat with NOAC for
- Perform TOE with NOAC (taken > (2) -4 h before CV >3 weeks and ensure
before CV). - Perform TOE to rule out adherence
TOE generally not needed LA/LAA thrombus
- Perform CV
¢ \ 4
v v See “Patient on
If TOE detects atrial thrombus: postpone CV after longer period of anticoagulation, with repeat TOE NOAC for > 3 weeks”
(No data on best strategy: converting to (heparin + ) VKA OR start / continue NOAC (best data with
rivaroxaban, other trials ongoing) esp. if INR is unstable , VKA naive or VKA not tolerated)
v y

e

| Duration of anticoagulation post cardioversion |

Lifelong if CHA,DS,-VASc 2 1 (men) /22 (women)
[as with 'normal' paroxysmal / persistent AF]

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

Unclear duration in CHA,DS,-VASc 0 (1 in women),
especially if AF €12 h: 1d, 3d, 1w, longer?

Steffel et al. The European Heart Rhythm Association Practical Guide on the use

of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018




MNapouoia Bpopfou oto wtio Tou aPLOTEPOU KOATIOU

* OxL kapdlopeTaTpornn
* 16l cuyvotnTa o avtaywviotec Brrapivneg K kot NOAC

* Atahuon BpopBou oe 60% pe xopnynon avtaywviotwyv Brroapivng K
kat nreapivn (CLOT-AF registry)

* Oepareia pe NOAC pmopet va amoteAet ertthoyn ywa tn dtdtdvon tou
BpouPou — meplocotepa dedopeva pe tn pBapoéaumavn (X-TRA
trial) kat tnv ar&opnavn (EMANATE)



NOAC kat Loxatuiko AEE — OpopupoAuon;

‘Evdelén Bpopfoluoncg evtog 4,5
wWPWV oo gvapén
CUMMTWHLOTOAOYL0C

Avtévdeltn n mapoucia INR>>1,7
Avtévdeltn n xopriynon NOAC<24
WPWV

Evéayyelakni BpouBexktoun — BAABN
g€ emavatlpatwong aro NOAC?

Acute ischemic stroke with clinically relevant neurological deficit

N

‘ NOAC plasma level below the lower limit of detection i

Yes

}No

‘ Last NOAC intake > 48 hours, normal renal function |

Yes

No
v

| Direct NOAC antidote available*

\L No

Yes

\ 4

\ 4

Last NOAC intake within 24-48 hours & normal renal function

OR

NOAC plasma level < 30 ng/ml for rivaroxaban, apixaban or
edoxaban (measured > 4 hours after intake)**

Consider
thrombolysis in

selected patients?

after reversal*

Proceed with
thrombolysis

N

Yes

No

Consider thrombolysi

s in selected patients”

A\ 4

N

Consider endovascular thro

mbectomy”

Proceed (simultaneously)
with endovascular
thrombectomy”

A 4

Stroke Unit treatment




NOAC kot oxoupko AEE — Ernavevapén NOAC

Acute ischaemic stroke

v v v v

Persisting mild Persisting moderate Persisting severe
TIA . . . . . . . . .
neurological deficit neurological deficit neurological deficit
No clinical Exclude haemorrhagic Exclude haemorrhagic
worsening or transformation by brain CT transformation by brain CT
clinical or MRI within 24 hours or MRI within 24 hours
improvement before (re-)starting a NOAC before (re-)starting a NOAC
v v
Consider (re-) Consider (re-) Consider (re-) Consider (re-)

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



NOAC kat evOoKpavLIoC alpoppayia

¢ 2/3 oLpoppay LWV EVSOEV KEd)a}\l,Kéq 1/3 Patient post intracranial haemorrhage
ETILOKANPLOLEC v
Consider factors favoring withholding (v')
1 7 1 ’ 7 vs. (re-) starting oral anticoagulation
* nrwxn T[povvwon lowc KG)\UTED n aT[O v Severe intracranial bleed
" 1 v Multiple cerebral microbleeds (e.g. >10)
CIVT(IV(L)VLGT(L)V B lraulvn q K v No :esersible/treatable cause of fleeding
i Ala KOT[r'] d)ap I.J.d.KOU, é)\EVXO(; AI_I, 6l(l)pe(1)0'r| j g:::;;zeduring interruption of anticoagulation
MINKTKOTNTAG YLa TIEPLOPLOKO TG AUENGNG T Onconmoted bypertonson O
! ! v Chronic alcohol abuse
TOU HEVEGOUC TOU aluarw l’laroq v Need for dual antiplatelet therapy after PCI
. P CC a ud) (.B O)\.n CIT[OTE}\EO' [J.aTLKC')TITEa GTOV Net assessment in favour of\\llvithholding anticoagulation
according to a multidisciplinary decision

TIEPLOPLOLLO TOU PEYEBOUC

* |darucizumab emntt Dabigatran

Yes No
\ 4 \ 4



NOAC og AF Ablation

* H katdAuon tou aplotepol KOATIOU cUVOSEUETAL OTTO AUENUEVO
QLUOPPAYLKO KivOUVO AOYw KOATILKNC Slo-SladpayLaTiknG
TIOPOLKEVTNONG KOl XELPLOWYV EVTOC TOU OPLOTEPOU KOATIOU

* H kataAvon enionc ouvodevetal amo avénuevo BpoppoeuBoAiko
Kivduvo. 2toxoc n dtevepyela utto INR 2-2,5 kat replemepBatiko ACT
300 — 350s

 RECURCUIT (Dabigatran) kat VENTURE AF (Rivaroxaban)



RE-CIRCUIT ™assessed the safety of uninterrupted treatment
with dabigatran vs warfarin in patients undergoing AF ablation??

Uninterrupted dabigatran 150 mg BID N=678
Patients with : :
paroxysmal : Primary endpoint: :
or persistent 1 ISTHmajor bleeding I
NVAF — I duringand £2 months 1
scheduled | : post-ablation :
for catheter | - I
ablation* I Uninterrupted warfarin (INR 2.0-3.0) I
| I |
'S | | | Fol
| Screening | I I Follow-up
: 0—2 weeks : 4—-8 weeks : 8 weeks : 1 week

ABLATION

In line with current guidelines:? Continuous anticoagulation in both treatment arms;

TEE performed on all patients =48 hrs before ablation; UFH administered before or
immediately after transseptal puncture (adjusted to maintain ACT >300 s)

1. Calkins et al. N Engl J Med 2017. 2) RE-CIRCUIT"



RE-CIRCUIT ™ showed a lower risk of major bleeding during
and after ablation with dabigatran vs warfarin

10 - | Dabigatran
e ARR 5.3 (95% CI: 8.4-2.2); - -
; RRR 77%: P<0.001 Patients with ISTH MBEs, n 5 22
;g 8 - | ISTH MBEs, n* 5 23t
@ 6,9
% Pericardial tamponade 1 6
S 6 - Pericardial effusion 1 0
]
£ Groin bleed 2 2
T
la 4 - Groin haematoma 0 8
= Gl bleed 1 2
ﬁ 2 Intracranial bleed 0 2
.E-‘ Pseudoaneurysm 0 1
& 0 - Haematoma 0 2
Dabigatran Warfarin : : :
150 mg BID (n=318) Required medical action 4 21
(n=317) Intervention/procedure 1 11

Calkins et al. N Engl J Med 2017 @ R E-C IRC U,.I r



High risk of High risk of
Thrombotic events “Sweet spot” bleeding events

Risk of Any Event
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Potency of Antithrombotic Therapy

- Thrombotic risk Bleeding risk




Modifiable and non-modifiable risk factors for
bleeding in anticoagulated patients with AF

Modifiable bleeding risk factors:

Non-modifiable bleeding risk factors:

Hypertension (especially when systolic
blood pressure is >160 mmHg)

Age (>65 years) (=75 years)

Labile INR or time in therapeutic range
<60% in patients on vitamin K antagonists

History of major bleeding

Previous stroke

Medication predisposing to bleeding, such
as antiplatelet drugs and non-steroidal anti-
inflammatory drugs

Dialysis-dependent kidney disease or renal
transplant

Excess alcohol (=Z8 drinks/week)

Potentially modifiable bleeding risk
factors:

Anaemia

Cirrhotic liver disease

Malignancy

Impaired renal function

Impaired liver function

Genetic factors

Biomarker-based bleeding risk factors:

High-sensitivity troponin

Growth differentiation factor-15

Reduced platelet count or function

Serum creatinine/estimated CrClI

www.escardio.org/guidelines

European Heart Journal - doi:10.1093/eurheartg/ehw210

@

EUROFPEAN
SOCIETY OF
CARDIOLOGY*



Awpoppayia ard NOAC

Bleeding while using a NOAC

* Inquire about fast NOAC intake
* Blood sample to determine creatinine (clearance), hemoglobin etc,
* Rapid coagulation assessment, incl. plasma drug levels (if available)

v v v

| 7 | 7+ |

Delay or discontinue next dose Supportive measures : * For dabigatran-treated patients:
Reconsider concomitant medication * Mechanical compression Idarucizumab 5g i.v.
Reconsider choice of NOAC, dosing * Endoscopic haemostasis if gastro-intestinal bleed * For FXa inhibitor -treated patients:
(see chapters 2, 5, and 15 * Surgical haemostasis Andexanet alpha (pending approval

* Fluid replacement and availability)

* RBC substitution if needed

* Platelet substitution {if platelet count €60x10°%/L) Otherwise, consider:

* Consider adjuvant tranexamic acid + PCC (e.g. Beriplex®, CoFact®) 50

*  Maintain adequate diuresis U/kg; +25 U/kg if indicated

* aPCC (Feiba®) 50 U/kg; max 200
For dabigatran: U/kg/day
* Consider idarucizumab / hemodialysis {if
idarucizumab Is not available)

EHRA/ESC 2018



Idarucizumab was designed as a specific reversal agents for
anticoagulant activity

Humanized antibody Ready-to-use solutions
fragment (Fab) for IV administration

Specific to dabigatran W - s 9 ) Immediate onset

of action

Binding affinity for
dabigatran ~350x
higherthan dabigatran
to thrombin, resulting
in essentially
irreversible binding

No intrinsic
procoagulantor
anticoagulant activity

Idarucizumab—dabigatran
complexis eliminated

Idarucizumab quickly
No endogenous targets (withina few hours)

Schiele F et al. Blood 2013; Eikelboom J et al. Circulation 2015;




RE-VERSEAD™ is a multicentre, open-label, single-arm
Phase lll trial

g’

Group A:
Uncontrolled
bleeding + I

5 g idarucizumab !

dabigatran treated i
Includes even severely ill patients, ' N=494

reflecting real-world situations !

Group B: .

Emergency surgery : :

* or procedure* + / | |

dabigatran treated i i

E S—— 0-15 min : 90 days’ follow-up E

o A A Aaaadh i 4 4o 4 oo

Hospital arrival Pre-1stvial Pre-2ndvial ~20min 1h 2h 4h 12h 24h 30days 90 days samples

Patients were treated based on

presenting condition, not Primary endpoint: dabigatran reversal

coagulation tests

within 4 hours (dTT or ECT)

*Other than for bleeding.
dTT, diluted thrombin time; ECT, ecarin clotting time
Pollack C et al. AHA 2016; Pollack C et al. Thromb Haemost 2015



RE-VERSEAD™: immediate reversal of dabigatran anticoagulation
in patients with bleeding or requiring surgery (based on dTT)

Group A: Uncontrolled bleeding (n=298) Group B: Emergency surgery or procedure (n=196)

110=— » 110 —
100 — 100 —
90 =— 90 —
80 — 80 —
) )
707 = 70—
I'E |darucizumab I'E Idarucizumab
60 — 2x2.5¢ 60 — —( 2%x25¢g .
N l l | N l l
40 = 40 = .
TTIS AT TET S %‘%‘ At e il el R ey
30—# — = = = = 30—# =/ = &= 5 &= & =
0== 1 I =T T T 1 T T 1
Baseline  Between 10-30 1h 2hrs  4hrs 12 hrs 24 hrs Baseline  Between 10-30 1h 2hrs  4hrs  12hrs 24 hrs
vials min vials min
Time post-idarucizumab Time post-idarucizumab
—— Median and 25th/75th percentiles T 10th/90th percentiles  * 5th/95th percentiles = — — = Assay upper limit of normal

aPTT, activated partial thromboplastin time; dTT, dilute thrombin time. Pollack C et al. AHA 2016



Clinical results indicate rapid cessation of extracranial
bleeding in Group A

Group A
298 patients with bleeding The 158 assessable Witha median time to
type classed as: non-ICH bleeds were: bleeding cessation of:

3.5 hrs
Assessable
non-ICH
Non-assessable
non-ICH
4.5 hrs

Pollack C et al. AHA 2016



Clinical results indicate mostly normal haemostasis during
surgery in Group B

Group B

191 of 196 (97.4%) patients underwent surgery/procedure
with periprocedural haemostasis classed as:

Overall median time from
first vial to procedure:

Mildly abnormal m \
Moderately abnormal Nty 1% / 1.6 hrs
0%

Severely
abnormal

Pollack C et al. AHA 20186



Avaotpodn dpaong avraywviotwv Xa — MeAétn ANNEXA-4

* Andexanet — Avacuvbuaouévog TapayovTag
Xa

* Bolus xoprynon kot otaydnv €yxuon evtog 2
WPWV

* Ekkpepel €ykplon amo to FDA

v \

l A FXa inhibitor i A FXa inhibitor

Y uv
S- S-

FXa Andexanet alfa

A Rivaroxaban (N=26)

300
£
o
£ 5004
i
z I
=2 400
3
8 |
T 2004 |
= i =
Baseline
Median 2770
Percent Change
(95% CI)

] O = = g
End of End o.f 4 Hr
Bolus Infusion

8 Hr 12 Hr

16.8 306 177.7 1271 39749
89 [-58to -4} 86 (-55 10 -93) 15 (-27 to -45) 40 (-4] to -57) £4 {51 to -70)

* 67 a0Bevelc pe peillova alpoppayio LETA amo
AP n anti-Xa NOAC (apixaban/rivaroxaban)

B Apixaban (N=20)

500+
E
ed 400
=
'§ 3004
~
>
g 200- T .
& .
B =
< 1004 _1_ | } E E3
L B I T
° =] e
Baseline End of End of 4 Hr 8 Hr 12 Hr
Bolus Infusion
Median 1457 103 12.5 1030 107.1 1002
Percent Change 93 (-8710-54) 52 (-8510-94) -30 (-2310—46) 28 (-19to-38) -31 {-27 to -4}
{95% C1)

Connolly et al. NEJM 2016



Eraveévapén avtuinKTkng aywync LETA aLLOppayLol TEMTIKOU

Patient post major gastrointestinal bleeding

\ 4

b ZS TE p l.T[T(b (0)3 lq (0)0) Bap I"] c - Continuing / Restarting NOAC?
' ’ Consider factors favouring withholding (v') vs.
arelANTKAC ya tn {wn

(re-) starting anticoagulation

aluoppaviaq TO EVSEX() HEVO ur] v Unidentifiable site of bleeding
, , , v Multiple angiodysplasias in the Gl tract
ET[CXVEVG,p&I’]C ea TIPETLEL VA TEGEL v No reversable / treatable cause?
' ' ' v Bleeding during treatment interruption
* [Oavn Beparmeia n cUYKAELON TOU /' Chronic alcohol abuse
1 v Need for dual antiplatelet therapy after PCI
WTLoUV v Older age
e Aev unapyouv SeSopéva amno v

Net assessment in favour of withholding anticoagulation
according to a multidisciplinary decision

TUXOLLOTTOLNUEVEC LEAETEC VLA TNV
QTIOTEAECUOTIKOTNTA TNC
OUYKAELONG TOU WTiou KaTOTLY
awpoppayiog and NOAC

Yes No

\ 4
(Re-) initiate (N)OAC as early as

Steffel et al. The European Heart Rhythm Association Practical Guide on the use
of non-vitamin K antagonist oral anticoagulants in patients with atrial
fibrillation. Escardio.org 2018



AcOeveic unto NOAC rou npokettal va urtoBANBGoUV G€ XELPOUPYLKN N
enepPatikn mpaén

e Avtevdelén n neplenepBatikn Beparmeia yedpUpwaonc LE NTapivn
XapnAov popLakou Bapouc n KAaokn nrapivn Aoyw avénuevou
QLLOPPAYLKOU KlvSUVOU Kal SuvaToTNTOC EYKALPNC KL CUVTOUNG
Sdtakornc twv NOAC



VKA
Aspirin Dabigatran
Clopidogrel Rivaroxaban
Prasugrel Apixaban
Ticagrelor Edoxaban

Therapy

Stent Tk
DAPT > OAC

TIA/Stroke
OAC > DAPT




Bleeding Associated with Warfarin, Aspirin,
Clopidogrel

82,854 patients with AF followed up for 3.3 years

15.7%

13.9%

—

A+W A+C C+W A+C+W

Hansen et al, Arch Intern Med, 2010;170:1433-1441



EAPCI

More evidence for double therapy @ cicpesn assec

Percutaneous war
Interventions

™ NEW ENCLAND JOUESAL Y NEDICIWY

ORIGINAL ARTICLE

Prevention of Bleeding in Patients
1. PIONEER, 2016 with Atrial Fibrillation Undergoing PCI

C. Michae Gbson, MDD, Roara Mebrae, MO, Ohrstoph Bode, MLD
jomathan Halperm, MO Freek W. Verheugt, MO Peter Wikdgoose, D
Myy Bemeghan, Parm D, iang beus, D, Pl Burten MDD

[ MDD
SO

M NEW ENGLARD 1OM ~

2. RE-DUAL, 2017 ORIGINAL ARTICLE

Dual Antithrombotic Therapy with
Dabigatran after PCI in Atrial Fibrillation




AVTUTNKTLKN aywyn Kol Kapkivog

* YPnAn enimtwon KOATIKAC HOAPHAPUYAC OE OYKOAOYLKOUC a0BEVELC AOYW
- Mapovuoiag npodlabeoikwv cuvoonpotNtwy (KA, AY, ZA...)

- 2uvBnkwv Ttou oxetilovtal YE ToV KapKivo ( ouotnuatiki dAsypovn, petafoAn tou
ouuadnTIkoL TOVou AOyw MOvVou)

- JuvOnkwv 1ou oxetilovtal e tn Bepameia tou kapkivou (A/E aVTLVEOTIAQACLOTIKWVY
dappakwv 1y TKi)

* Y{YnAn enintwon OpouBoeBoAk¢ VOGOU o oyKoAoyLkoUC aoBeveic
(kapkivoc woBnKwv, TAYKPEATOC, ALUATOAOYIKEC KOKONOELEC)

* Awoppaylkn dtaBeon os oykoAoyikouc aoBeveic Aoyw SnONTKNG
VOOOU ATIOTOC, alyVELOPPLOELOC OUYKEKPLUEVWY OYKWV (vedpoU,
geykedalou), BpopPormeviac Aoyw XMO r} AKO



AVTUTNKTLKN aywyn Kol Kapkivog

* H povadikn tuyatortotnpevn pehetn NOAC og oykoAoylkoUc aoBevelg
n neAetn HOKUSAI VTE og acBeveic pe dpAeBikn BpopupPwon

* H evtoéaumnavn tcoduvapunc amoteAeopatikotntog e LMWH aAAa
TIEPLOOCOTEPEC ALUOPPAYLEC AOYW alENONC OLLOPPAYLIWY OLVWTEPOU
TEMTIKOU o€ aoBeveic pe kapkivo MNEZ

e OLavtaywviotec Brrapivng K kat ot LMWH ntapadooiaka
TPOTLULWVTOLL

e e avaAluon vrtoopadoc tnc peAetnc ARISTOTLE n amopnavn
BeATLWHEVNC ATIOTEAECUATLKOTNTAC KOl 0l0PAAELOC CUYKPLTLKA UE TN
Bapdapivn



Ertthoyr) NOAC

High risk of bleeding,
e.g.

Consider agent / dose with
the lowest incidence of

Apixaban
Edoxaban

Previous Gl bleeding
or

Consider agent with the
lowest reported incidence of

Apixaban

High risk of ischemic
stroke, low bleeding

Consider agent / dose with
the greatest reduction of

Dabigatran

Previous stroke
(secondary

Consider best investigated Rivaroxaban

CAD, previous MI or
high-risk for ACS/ Ml

oo agen: jeast Apfehan
P dependent on renal function Edoxaban

Oor pest aata

Consider agent most studied
and with a positive effect in

Rivaroxaban

Apixaban
Rivaroxaban
Edoxaban

Patient compliance Consider once daily Rivaroxaban
——— L1 —— MU

Consider agent / dose with
no reported Gl effects

Gl upset / side




BeAtlotomnolnon xoprniynong avtaywviotwy Brrapivng K

* 2TOYXOC N dLatnpnon vpnAou
TTR

* MAnv tou otoyou INR n
dlaxeiplon Tng Beparmeiac ival
BooLOMEVN OTNV EUTIELPLA KOLL
oL o€ 6edopueva

* Evapén pe uPnAn 6oon n
XOUNAR?

* Zuyxopnynon ue LMWH pexpt
TNV EMLTEVEN 0TOXOU AOYW
eAattwoncg npwtevwy C kat S

INR Dose adjustment per week

<15 1 by 15%/week

1.6-1.9 1 by 10%/week

2-2.9 Unchanged

3-3.9 | by 10%/week

449 Hold 1 dose, then restart with dose | by 10%/week

Hold until INR is 2—3, then restart with
dose | by 15%/week




JUUEpACUOTO

* Ta SedopeEva armo TG UTIAPXOUOEC TUXOLOTIOLNMEVEC MEAETEC KOl ATTO
TNV Kataypadn TNES KAWVIKAC TPA&nc UTTOSELKVUOUV TNV AVWTEPOTNTA
TWV VEOTEPWV AVTUTNKTIKWY TIAPOYOVIWV CUYKPLTIKA LE TOUC
avtaywvioTteg Brtapivne K we poc tnv mpoAnydn Tou atpoppayLlkou
AEE ko tnv eruflwon

* H owotn 6oooAoyia eival tpoUmtoBeon yia tnv mpoAnyn Twv
QVETILOUUNTWV EVEPYELWV

* H avaotpodn tnc dpaong touc SLEUKOAUVEL TNV EdaPLLOYN TOUC OE
gupU eSO TNC KALVIKNC TIPpa€NG

e AgV UTTAPXEL TUXALOTIOLNUEVN LEAETN cUYKPLoNg HeTasL Twv NOAC



Euxaplotw yLa thv mpoooxn



