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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 Left ventricular dysfunction is found in 20-30% of all AF
and heart failure 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 Cognitive decline and vascular dementia can develop
vascular dementia even in anticoagulated AF patients.

Brain white matter lesions are more common in

AF patients than in patients without AR
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Cardiovascular and other conditions independently
associated with atrial fibrillation (1)

Characteristic/comorbidity

Genetic predisposition (based on multiple common
gene variants associated with AF)

Association with AF

HR range 0.4-3.2

Older age
50-59 years
60-69 years
70-79 years
80-89 years

HR.:
1.00 (reference)
4.98 (95% CI 3.49-7.10)
7.35 (95% CI 5.28-10.2)
9.33 (95% CI 6.68-13.0)

Hypertension (treated) vs. none

HR 1.32 (95% CI 1.08-1.60)

Heart failure vs. none

HR 1.43 (95% CI 0.85-2.40)

Valvular heart disease vs. none

RR 2.42 (95% CI 1.62-3.60)

Myocardial infarction vs. none

HR 1.46 (95% CI 1.07-1.98)

Thyroid dysfunction
Hypothyroidism
Subclinical hyperthyroidism
Overt hyperthyroidism

(reference: euthyroid)
HR 1.23 (95% CI 0.77-1.97)
RR 1.31 (95% CI 1.19-1.44)
RR1.42 (95% CI 1.22-1.63)

Obesity (body mass index)
None (<25 kg/m?2)
Overweight (25-30 kg/m2)
Obese (=231 kg/m=2)

HR.:
1.00 (reference)
1.13 (95% CI 0.87-1.46)
1.37 (95% CI 1.05-1.78)

Diabetes mellitus vs. none

HR 1.25 (95% CI 0.98-1.60)

HR = hazard ratio; RR = risk ratio

www.escardio.org/guidelines

Continued on next slide
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Europace (2014) 16, 308-319 CLINICAL RESEARCH
doi:10.1093/europace/eut373 Atrial ﬁbriiiation

A prospective survey in European Society
of Cardiology member countries of atrial

fibrillation management: baseline results
of EURODbservational Research Programme Atrial
Fibrillation (EORP-AF) Pilot General Registry

Gregory Y.H. Lip'*, Cécile Laroche?, Gheorghe-Andrei Dan3, Massimo Santini4,
Zbigniew Kalarus®, Lars Hvilsted Rasmussen®, Mario Martins Oliveira’,

Georges Mairesse®, Harry J.G.M. Crijns’, Emmanouil Simantirakis'?, Dan Atar'!,
Paulus Kirchhof'%13, Panos Vardas'4, Luigi Tavazzi'’, and Aldo P. Maggioni?

Europace (2014) 16, 308-319




Table 2 Patient characteristics

N = 3049 patients

Demographics
Age in years (mean)
Female gender (%)

Concomitant disease

Whole cohort

40.4

First detected

372

43.4

Persistent AF

403

Long-standing
persistent

421

Permanent

Hypertension (%)
Coronary artery disease (%)

70.9
36.4 (N = 2642)

719
362 (N = 291)

67.9
34.2 (N = 235)

778
385 (N = 47)

70.6
40.3 (N =188)

778
385 (N =47)

Myocardial infarction (%)
PTCAICABG (%)
Stable angina (%)

| Fatar=) ﬁ:iﬂl ﬁhn’"aﬁnna

44.8
47.0

37.7
29

502
56.7
323
4.1

43.0
45.5

383
49

255
17.0
46.8
00

49.5
54.8

383
02

255
17.0

46.8
00,

Chronic heart failure (%)
Heart failure NYHA class [II/IV (%)

47.5 (N =1382)
41.2

474 (N = 418)
409

30.8 (N = 229)
27.5

729 (N = 105)
495

64.0 (N =332)
50.0

729 (N = 105)
495

Valvular disease (%)

Dilated cardiomyopathy (%)
Cardiomyopathy hypertrophic (%)
Cardiomyopathy restrictive (%)
Cardiomyopathy hypertensive (%)
Other cardiac disease (%)

63.5
1.4
39
0.5
19.5
81

66.3
107
28
0.6
153
74

47.3
4.1
34
0.0
18.1
T2

68.2
319
119
14
389
88

772
17.8
35
1.0
17.4
93

68.2
318
119
14
389
88

Europace (2014) 16, 308-319




Whole cohort First Paroxysmal Persistent AF Long-standing Permanent
detected persistent

Bleeding risk factors
—livEr discase (%)
Chronic kidney disease (%) 132 155 72 123 112 18.9

Previous stroke (76) X} o 17 15 TZS 3

Labile INRs (%) (if on VKA 20.2 152 28.0 125 0.0 27.8
only) = >without condition

Elderly, e.g. age = 65 years (%) 63.6 64.4 56.1 60.1 71.0 76.1

Alcohol abuse or excess (= 4/day) (%) 19 22 12 2.2 0.8 22

Alcohol use (%) 38.1 38.6 36.6 413 37.8 35.7

HAS-BLED score (mean + SD) 1.37 + 1.06 1.40 + 1.05 1.18 + 1.02 1.30 + 1.07 1.66 +1.13 1.60 + 1.06 <0.001
HAS-BLED score (median, IQR) 100(1.0-20) 1.0(1.0-20) 1.0(0.0-20) 1.0(1.0-20) 20(1.0-2.0) 1.0 (1.0-2.0)
Haemorrhagic stroke (%) 4.0 3.7 26 33 16.7 42 0.552
Other/major bleeding (%) QX7 24.1 30.8 233 16.7 333 0.745
Malignancy (%) 5.3 6.1 53 57 25 42 0.344

Europace (2014) 16, 308-319
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Pivotal Warfarin-Controlled Trials

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

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




ical Trials Compar

ROCKET-AF ARISTOTLE

RE-LY (Dabigatran) (Rivaroxaban) (Apixaban)

Patients 18113 14264 18206

Type of
patients

AF within 6 months

Low-risk patients

AF within 6 months AF within 6 months rior randomisation
Conditions prior randomisation + 1 prior randomisation + P + 1 or more risk
risk factor 2 risk factors

factor

Ds scores are associated with higher rates of major




Anpoypodikad Yo paKTNPLOTIKA 0LlcOEVWY

RE-LY ROCKET AF ARISTOTLE

TuxawonownOnkav 18,113 14,264 18,201
TKA fy KE <35% 32% 35%*

Ynéptaon 79% 91% 87%

HAwia (€tn) 7249 73 (65-78) 70 (63-76)
Zakyopwdng dtafrtng 23% 25%
Nponyoupevo AEE n NIE 20% 19%

{ee (.1 ARISTOTLE

LS

E Chads21 mChads22 mChads2 >=3 ® Chads22 ™ Chads2 >=3 B Chads21 mChads22 mChads2 >=3

CAHDS,
MEAETWYV

Patel MR et al, 2011; Hacke W and Hankey G. 2011; Connolly SJ et al, 2009; Granger CB et al. 2011.




Patients wi

pairment in Phase lll
Novel OACs

ROCKET AF! ARISTOTLE? ENGAGE AF3 RE-LY? (n=18,113)
(n=14,264) (n=18,201) (n=21,105)

1 of patients
ate renal

al. N Engl J Med. 2011;365(10):883-891; 2. Granger CB et al. N Engl J Med. 2(
st al. N Engl J Med. 2013;369(22):2093-2104; 4. Connolly SJ et al. N Eng




New Anticoagulants Superior to Warfarin ...

Stroke risk reduction with current and novel treatment options

(based on C. Granqer: Ciculation, Jan 03, 2012)

-
(=)

m Sased on: Chnis Granger. Symposium ESC congress Pars,. 20101
Prepubiished online in Cirnviarion ! Januwuor 3rd, 2012,
‘ dot 10116 TANRCULLATIONAMHA 111.031148

70-80% Reduction of risk of stroke
with novel agents

o

ke

2
s

- |

Ao

-

Scale of 10 Strokes on Placebo/Control
O = N W & 0 O N O O

Aspirin Clopidogrel Warfarin Dabigatran
+ ASA 150
OVERVIEEW ACTIVE-A ACTIVE-W RELY ROCKET ARISTOTLE.

Disclaimer: These figure s originate from different studies, all diferant in design, study population, etc
It is scilentifically ncorrect to understand the graph to be a ranking or a comparison of properties




NOAC innovation means improved outcomes on key stroke
endpoints vs VKA therapies

19%

STROKE/SE

91% 10% 92%

HAEMORRHAGIC ALL-CAUSE INTRACRANIAL
STROKE MORTALITY BLEEDING

Meta-analysis of data from RE-LY®, ROCKET AF, ARISTOTLE, ENGAGE AF-TIMI 48
Ruff et al. Lancet 2013




New oral anticoagulants

Dabigatran  Rivaroxaban  Apixaban
150

Efficacy
(non-inferiority to AVK)

Efficacy — ITT
(Superiority to AVK)

Ischaemic stroke l 24%

YES YES YES

§ 349 : 1 219%

Haemorrhagic stroke l, 74% 141% l 49%

Very serious bleeding




2016 ESC Guidelines for the management of atrial
fibrillation developed in collaboration with EACTS

The Task Force for the management of atrial fibrillation of the European Society
of Cardiology (ESC)

Developed with the special contribution of the European Heart Rhythm
Association (EHRA) of the ESC

Endorsed by the European Stroke Organisation (ESO)
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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
Previous myocardial infarction, peripheral artery disease, or aortic plague

Age 65-74 years 1

Sex category (female) 1

©
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Stroke prevention in atrial fibrillation

! i

. )
- '
h

- Oral anticoagulation indicated
Assess for contra-indications
GAC Hamie Correct reversible bleeding
considered (I1aB) ) okt

LAA occluding devices :
may be considered in ' .

L

patients with clear contra- .
indications for OAC (IIbC) | eLeRErNE [ VKA (IA)c ]

a3 Includes women without other stroke risk factors

bIIaB for women with only one additional stroke risk factor

¢IB for patients with mechanical heart valves or mitral stenosis
EURQFEAN

SOCIETY OF

CARDHOLOGY &

www.escardio.org/guidelines European Heart Journal - doi: 10.1093/eurheartj/ehw210




Stroke prevention in patients with atrial fibrillation (2)

Recommendations Class | Level

When patients are treated with a vitamin K antagonist, time in
therapeutic range (TTR) should be kept as high as possible and closely
monitored.

AF patients already on treatment with a vitamin K antagonist may be
considered for NOAC treatment if TTR is not well controlled despite good
adherence, or if patient preference without contra-indications to NOAC
(e.g. prosthetic valve).

Combinations of oral anticoagulants and platelet inhibitors increase
bleeding risk and should be avoided in AF patients without another
indication for platelet inhibition.

In male or female AF patients without additional stroke risk factors,
anticoagulant or antiplatelet therapy is not recommended for stroke
prevention.

Antiplatelet monotherapy is not recommended for stroke prevention in
AF patients, regardless of stroke risk.

NOACs (apixaban, dabigatran, edoxaban, and rivaroxaban) are not
recommended in patients with mechanical heart valves (Level of
evidence B) or moderate-to-severe mitral stenosis (Level of evidence C).

EURQFEAN
www.escardio.org/guidelines European Heart Journal - doi: 10.1093/eurheart/ehw210 ookl




Modifiable risk factors for bleeding in
anticoagulated patients with atrial fibrillation

Modifiable bleeding risk factors:

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

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

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

Excess alcohol (=8 drinks/week)

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

Modifiable bleeding risk factors:

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

Non-modifiable bleeding risk factors:

Age (>65 years) (275 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 (28 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 CrCl

www.escardio.org/guidelines
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Management of bleeding in anticoagulated AF patients

[ Patient with active bleeding
¥ .

[ Compress bleeding sites mechanically
¥

Assess haemodynamic status, blood pressure, basic
coagulation parameters, blood count, and kidney function
¥
Obtain anticoagulation history (last NOAC [/ VKA dose)
— =
[ VKA ] [ NOAC l
Delay VKA until INR <2 [ Minor 1
' * Ee

Add symptomatic treatment:
Fluid replacement
Blood transfusion :
Treat bleeding cause [ Moderate - Severe 1
(e.g. gastroscopy) J
Consider to add
Vitamin K (1-10 mg) i.v.

Consider specific antidote, or
PCC if no antidote available

Consider replacement of
platelets where appropriate

www.escardio.org/guidelines European Heart Journal - doi: 10.1093/eurheartj/ehw210 i s




Development of reversal agents is the next step forward in

anticoagulation care

NOACSs with
reversal agents

Anticoagulation

Anticoagulation care 3.0
Anticoagulation care 2.0
care 1.0




Avtidoto

d S, et al. A Specific Antidote for Dabigat

mediate, Complete and Sustained Revers

vigatran Induced Anticoagulation in Health
Volunteers.

resentation #17765 on Monday 18 November 2013 at the American Heart As
Scientific Sessions, Dallas, Texas, USA.




|darucizumab showed reversal of dabigatran

anticoagulation in healthy volunteers

—O— Dabigatran + placebo (n=9)

70 Dabigatran + 4 g idarucizumab (day 4) (n=8)

65

60 M .

I sustained reversal

55— [ Consistent pattern in elderly
E patients and patients with moderate
= 507 renal impairment?
'.; W *No serious adverse events reported?

45 /

404"

&
357 T
Z il Z l)\(.\ 2
30 - e 7T RS —
| | | | | | | | A | | | | |
-2 0 2 4 6 8 10 12 24 36 48 60 72
Time after end of infusion (hours)
1. Glund S et al. Presented at AHA 2013
2. Glund S et al. Presented at ASH 2014




RE-VERSE AD™ will provide data on reversal that is truly

representative of clinical practice

?7) RE-VERSE AD’

/4
Study of reversal effects of idarucizumab
In patients on active dabigatran
GROUP A ~ GROUPB
Overt bleeding judged by the Require emergency
physician to require a reversal agent surgery/procedure for a condition
other than bleeding

STARTED IN APRIL 2014; CURRENTLY RECRUITING AT

>500 SITES IN >35 COUNTRIES WORLDWIDE

Clinicaltrials.gov: NCT02104947; Pollack C et al.
Presented at ISC 2015, Nashville, USA




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Idarucizumab for Dabigatran Reversal

RESULTS

This interim analysis included 90 patients who received idarucizumab (51 patients
in group A and 39 in group E). Among 68 patients with an elevated dilute throm-
bin time and &1 with an elevated ecarin clotting time at baseline, the median
maximum percentage reversal was 100% (95% confidence interval, 100 to 100).
Idarucizumab normalized the test results in 88 to 98% of the patients, an effect
that was evident within minutes. Concentrations of unbound dabigatran remained
below 20 ng per milliliter at 24 hours in 79% of the patients. Among 35 patients
in group A who could be assessed, hemostasis, as determined by local investigators,
was restored at a median of 11.4 hours. Among 36 patients in group B who under-
went a procedure, normal intraoperative hemostasis was reported in 33, and mildly
or moderately abnormal hemostasis was reported in 2 patients and 1 patient, respec-
tively. One thrombotic event occurred within 72 hours after idarucizumab adminis-
tration in a patient in whom anticoagulants had not been reinitiated.

CONCLUSIONS

Idarucizumab completely reversed the anticoagulant effect of dabigatran within
minutes. (Funded by Boehringer Ingelheim; RE-VERSE AD ClinicalTrials.gov number,
NCT02104947.)

NEJM 2015




Praxb/nd

idarucizumab

Praxbind - The specific reversal agent of Pradaxa

When rapid reversal of the anticoagulant effects of Pradaxa is required, Praxbind
offers immediate reversal. Pradaxa is the first non vitamin K antagonist oral
anticoagulant (NOAC) with a specific reversal agent. Together, Pradaxa and
Praxbind set a new standard in anticoagulation care.

Praxbind indications

For the rapid reversal of the anticoagulation effects of Pradaxa in:

= Emergency surgery/urgent procedures’2

« Life-threatening or uncontrolled bleeding’2

Contra indications and adverse reactions

= There are no contra indications

« No adverse reactions have been identified in clinical studies

Pradaxa with Praxbind provides added confidence and Keeps you more in control.

How do | administer Praxbind?

q - * Praxbind is given as 2 separate vials each containing 2.5
[ ‘ ' /50 mLin a ready-to-use solution’
|y | | St
The full 5 g dose is administered intravenously as:’
2 x 2.59

~I E ;
k .
s .« Two consecutive infravenous infusions over 5-10 minutes
' ﬂ ! each
] p F,
a OR

« A bolus injection, by 2 injecting both vials consecutively one
after another

A pre-existing intravenous line may be used’

+ No other infusion should be administered in parallel via the same
infravenous access

Other supportive measures can be used alongside Praxbind, including mechanical
compression, surgical hemostasis, fluid replacement (colloids if needed), packed
red blood cells if needed, fresh frozen plasma (as plasma expander), platelet
substitution (if platelet count =60 x 109/L)."
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Antithrombotic therapy after an acute coronary syndrome
in atrial fibrillation patients requiring anticoagulation

[ AF patient in need of OAC after an ACS ]
| J

¥
Bleeding risk low

compared to risk for ACS
or stent thrombosis

Time from ACS

" Triple therapy (11aB) EEE

Triple therapy (IIaB)
I HE

3 months—

12 months—

lfelong OAC monotherapy (1B) | OAC monotherapy (18)
= o

B oac | Aspirin 75-100 mg daily || Clopidogrel 75 mg daily

www.escardio.org/guidelines European Heart Journal - doi: 10.1093/eurheart/ehw210 EARDICLOGH®




Antithrombotic therapy after elective percutaneous intervention
in atrial fibrillation patients requiring anticoagulation

[ AF patient in need of OAC after elective PCI with stent ]
[ )

¥

Bleeding risk low
compared to risk for ACS
or stent thrombosis

Time from PCI l
ﬂ .

Triple therapy (IIaB) HHEMN

1 month —

3 months—

& months—

12 months—| - - OAC mmaiemw (IB)

lifelong OAC monotherapy (IB)
H

B oac | Aspirin 75-100 mg daily ] Clopidogrel 75 mg daily

www.escardio.org/guidelines European Heart Journal - doi:10.1093/eurheart/ehw210 EARDALOGr
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2016 AF guidelines in mobile apps

ESC pocket guidelines app

- can be accessed free of charge

- over 58000 unique users

-« 25 titles, > 130 practical tools

« 2016 ESC AF Guidelines integrated

« Tools supporting integrated AF care
ESC POCKET GUIDELINES * Check the General AF Treatment Manager

Catrmitin bon P | b
T e the gty of sl gt bor and et o i lmpe

©

ANDROID AP ON
Google play

| 4

L Available on the

EURDPEAMN
SOCIETY OF
CARDMNODGY

. App Store

e o ey e

=
EEEEESC® amazon

To support integrated AF care, the ESC Guidelines task force and the CATCH ME consortium
(www.catch-me.info) have developed state-of-the-art interactive tools underpinning integrated AF
management. A first version including an overall treatment manager is integrated into the AF section
of the ESC pocket guidelines app. Further CATCH ME tools for healthcare professionals and an

associated app for AF patients will be released in late 2016 / early 2017.
CATCH ME is supported by the European Union grant agreement No 633196 [CATCH ME].

EURQFPEAN
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PIONEER AF-PCI

Trial design: Patients with AF and PCI randomized to: Group 1: Rivaroxaban 15 mg daily
plus P2Y12 inhibitor for 12 months (n = 709). Group 2: Rivaroxaban 2.5 mg twice daily plus
DAPT for 1-12 months (n = 709). Group 3: warfarin plus DAPT for 1-12 months (n = 706).

(p < 0.001 for group 1
or 2 vs. group 3)

26.7

16.8 18-0

Clinically significant bleeding

. Rivaroxaban 15 mg daily, P2Y12 for 12

months

Rivaroxaban 2.5 mg twice daily, DAPT for 1-
12 months

Warfarin, DAPT for 1-12 months

Results

* Clinically significant bleeding: 16.8% in
group 1 vs. 18.0% in group 2 vs. 26.7% in
group 3 (HR 0.59, p < 0.001 for group 1 vs. 3);
(HR 0.63, p < 0.001 for group 2 vs. 3).

e Stent thrombosis: 0.8% in group 1 vs. 0.9%
in group 2 vs. 0.7% in group 3 (HR 1.20, p =
0.79 for group 1 vs. 3; HR 1.44, p = 0.57 for
group 2 vs. 3)

Conclusions

* Rivaroxaban-based strategy was
associated with a lower frequency of
clinically significant bleeding compared
with a warfarin/DAPT strategy

» Stent thrombosis appeared to be similar
between the three groups

Gibson CM, et al. N Engl J Med 2016;375:2423-34
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Dabigatran

esterase-mediated
hydrolysis

—> Dabigatran t, = 12-17h
s 1

Apixaban

—> Apixaban —>

Bio-availability 50%

Rivaroxaban

——>Rivaroxaban —>

Bio-availability:
66% (without food)
>80% (with food)

Edoxaban

—> Edoxaban —>

Bio-availability 62%

ty1=

5-9h (young)
-13h (elde




Consider differences between NOACs when assessing
coagulation status

Dabigatran  Rivaroxaban Apixaban Edoxaban

INRJJJ j

Green = quantitative; orange = qualitative only; red = not applicable

dTT, diluted thrombin time; ECT, ecarin clotting time; TT,
thrombin time

Adapted from: Heidbuchel et al. Europace 2013; Pradaxa®:
EU SPC, 2015; Xarelto: EU SPC, 2015; Eliquis: EU SPC,
2014; Savaysa: US PI, 2015

Time of last NOAC dose should always be considered
when interpreting test results




PO KPEATIVIVNG
ula Cockroft-Gault

(140 —age) x mass (kg) [ x 0.85 if female ]

GFR -
Cockeroft 72 xserum creatinine (mg/dl)

Smartphone application

4

A.App Store - B CAIEUEHESHHELIEE]

"4 | GFR (Cockroft-Gault)

Age 56 yr]
ka)
]

'ﬁi-T156 pmol/L




Indications for the N(

NOAC

Dabigatran

CrCl

> 50 mL/min

150 mg

CrCl
30 - 49

mL/min

150 mg

CrCl

15- 30
mL/min

75 mg

Rivaroxaban

20 mg

15 mg

15 mg

Apixaban

5 mg

2.5 mg

Europe
and others

Dabigatran

150 mg

Rivaroxaban

15 mg

2.5 mg

contra

15 mg

Apixaban

2.5 mg

2.5 mg




Table 5 Effect on NOAC plasma levels (*area under the curve, AUC") from drug—drug interactions and clinical factors,
and recommendations towards NOAC dosing

Arorvastatin

Wia Dabigatran Apixaban Edoxaban™ Rivaroxaban

P-gp competition and +18%*7 ,
CYP3A4 inhibition

P-go competition et~ Mo s yer

< Verapamil ’

P-gp competition (and wfik +12180%%" (reduce

CrP3A4 inhibition) dose and take /
simultanecusly) %

Diltiazem

P-gp competition and weakW 4026
CYP3A4 inhibition

Quinidine P-gp competition +-5Cl%
———

< Amiocdarone ) P-gp cormpetition < ~{-=12-—-609624 > %//
Dronedarone

Ketoconazele; itraconazole;
wvoriconazole;
posaconazole

P-gp and BCRP competition;
CTYP3A4 inhibition

Fluconazole

ST ST I LACT O —

P-gp competition

ok S s @ T T Y L o
P constionand B Sy

HIY protease inhibitors
{e.g. ritonavir)

P-gp and BCRP competition
or inducer; CYP3A4
inhibition

Rifarmpicin; 5t John's wort;
carbamazepine; phenytoin;
phenobarbital

P-gp/ BCRP and

inducers

Antacids {H2B; PPI;
Al-Mg-hydroxide)

Gl absorption —12-30%** ¢ W Mo effect Mo effect” '
U %

Other factors

Age =B0 years

Age =75 years

- N
Increased plasma level { \ W
N\ J/ e ARt

Increased plasma level

o

Wweight =60 kg

Increased plasma lewvel \ /

Renal function

Increased plasma level See Table 7

Other increased bleeding risk

Pharmacodynamic interactions (antiplatelet drugs; MNSAID; systemic steroid therapy: other
anticoagulants); history or active Gl bleeding; recent surgery on critical organ (brain; eye);
thrombocytopenia (e.g. chemotherapy); HAS-BLED =3

Red, contraindicated/not recommended.

Orange, reduce dose (fram 150 mg bid to 110 mg bid for dabigatram; from 20 mg to 15 mg qd for rivaroxaban; from 5 mg bid 1o 2.5 mg bid for apixaban).

Yellow, consider dose reduction if another ‘yellow’ factor is present.

Hatching, no data available; recommendation based on pharmacckinetic considerations.

*ro EMA approval yet. Meeds update after finalization of SmPC.

"Prespecified dose reduction has been tested in Phase 3 clinical trial (to be published).

BCRP, breast cancer resistance protein; MSAID, non-steroidal anti-inflammatory drugs; H2B, H2-blockers; PP, proton pump inhibitors; P-gp, P-glycoproteim Gl, gastro-intestinal.
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Many patients with AF on OAC will require temporary

interruption for surgery/procedure

2) RE-LY*" ROCKET-AF3

Study of stroke prevention
in atrial fibrillation

n>18 000 n>14000
Dabigatran 150 mg BID Rivaroxaban 20 mg OD F
Dabigatran 110 mg BID Warfarin
Warfarin -n-

25% had at least one 33% had at least one

temporary interruption temporary interruption
(n=4591) during (n=4692) during
2-year follow-up 2-year follow-up

1. Healey et al. Circulation 2012; 2. Connolly et al. N Engl J Med 2009; 3. Sherwood et al. Circulation 2014



No significant difference in bleeding with dabigatran vs
warfarin for any surgery/procedure in RE-LY®

How do we continue to replicate these encouraging results
in our own practice?

Healey et al. Circulation 2012




Perioperative bridging sub-analysis of RE-LY®

1424 patients; treatment interruption for elective surgery/procedure
Heparin bridging vs. no bridging

MIEUN . creased major bleeding  6.8% vs. 1.6% (p<0.001)

*No effect on thromboembolism 0.5% vs. 0.2% (p=0.32)

2709 patients; treatment interruption for elective surgery/procedure
Heparin bridging vs. no bridging

Dabigatran

‘Increased major bleeding 6.5% vs. 1.8% (p<0.001)
*No effect on thromboembolism 1.2% vs. 0.6% (p=0.16)

Douketis et al. Thromb Haemost 2015




Bridging anticoagulation associated with higher risk of

bleeding and adverse events in ORBIT-AF

7372 patients « 2803 interruptions (in 2200 patients; 30%)
WIGWARIGEICTOM 23 interruptions were in patients treated with
with OAC dabigatran

Bridging used in 665 interruptions (24%)

*Bleeding events = major bleeding or bleeding hospitalization

TExcluding interruptions, missing data, or those that occurred within 30 days of a previous interruption
Steinberg et al. Circulation 2015




“ Bridging anticoagulation might
enter the expanding list of
well-intentioned but
unnecessary perioperative
treatments, and we might have
arrived at ‘a bridge too far

9

Douketis Nat Rev Cardiol 2015




Mivakac 1. MpaTevolevn 6lacTpwIGTwon Kouvou twy acdeviy yia Mepleyxelpnuké ©popBosuBolikd ensioodio
Qo ¢ Kateulnvinpiec 0onyise tou ACCP

RISKCATEGORY |  MochanicalHeartValve Al Fibrilieton

High Any mechanical mitral valve CHADS2 score of 5 or 6 Recent (<3 month) VIE
(>10%/year risk of ATE Caged ball or tilting disc valve in Recent (<3 month) stroke or TIA Severe thrombophilia
or >10%/month risk of VTE) mitral/aortic position Rheumatic valvular heart disease  Deficiency of protein C, protein S or antithrombin
Recent (<6 month) stroke or TIA Antiphospholipid antibodies
Muffiple thrombophilias

Intermediate Bileaflet mechanical aortic valve with CHADS2 scoreof 3or4 VTE within past 3-12 monihs
(4%-10%year risk of ATE major risk factors for stroke Recumrent VIE
or 4%-10%/month risk of VTE) Nonsevere thrombophilia

Low Bileaflet mechanical aortic valve CHADS2 score of 02 VTE moee than 12 months ago
(<4%/year risk of ATE without major risk factors for siroke (and no prior siroke o TIA)
0r <2%/month risk of VTE)

ACCP=American College of Chest Physicians; ATE=arterial thromboembolism; ViE=venous tiromboembolism; AVR=norfic volve
Ischemic attack




XAapOoKTNPIOTIKA aocBevoug:
A) veppikni Asitoupyia, (B) nAikia, (I') icTopikdé aipoppayiag, (A) pappaka

XapOaKTNPIOTIKA XEIPOUPYEIOU:
XapunAouU aipoppayikoU KivdUuvou EVAVTI upnAoU aipoppayikoU KivoUuvou

Interventions With Low Bleeding Risk Interventions With High Bleeding Risk

* Endoscopy with biopsy * Complex left-sided ablation

* Prostate or bladder biopsy » Thoracic surgery

* EP study or radiofrequency catheter * Spinal or epidural anesthesia; lumbar
ablation for SVT diagnostic puncture

* Angiography * Abdominal surgery

* Pacemaker or ICD implantation

Major orthopedic surgery

Liver biopsy

Transurethral prostate resection
Kidney biopsy




Interventions not necessarily requiring discontinuation of
anticoagulation

Dental interventions
Extraction of 1 to 3 teeth
Paradontal surgery
Incision of abscess
Implant positioning
Ophthalmology
Cataract or glaucoma intervention
Endoscopy without surgery
Superficial surgery (e.g. abscess incision; small dermatologic
excisions; ... )

For each patient, individual factors relating to bleeding and thrombo-embolic risk
need to be taken into account, and be discussed with the intervening physician.

Heidbuchel H. Et al., European Heart RhythmAssociation Practical Guide on the use of new
oral anticoagulants in patients with non-valvular atrial fibrillation. Europace (2013) 15, 625-651




ATTo £TTENRACN

Dabigatran Apixaban Edoxaban® Rivaroxaban

B R P I I P I D R

No important bleeding risk and/or adequate local haemostasis possible:
perform at trough level (i.e. >12 or 24 h after last intake)

sersarssassssrsaneanans srsssarsrennrerare s eaae sranaann T e srarareee R

Low risk (h) High risk Low. risi<. High ris Low risk High risk ow risk High risk

B I L L LR R R LR R R L R R R T R L I R X ]

CrCl >80 mL/min

CrCl 50—-80 mL/min

CrCl 30-50 mL/min®

CrCl15-30 mU/min® ot indicated _ not indicated _ >36

CrCl <15 mL/min no official indication for use




V' Renal Function

Dabigatran  CrCl>50 mL/min
CrCl 30-50 mL/min

Rivaroxaban CrCl>50 mL/min
CrCl 30-50 mL/min
CrCl
15-29.9 mL/min%

CrCl >50 mL/min
GrCl 30-50 mL/min
CrCl
15-29.9 mL/min

Edoxaban CrCl=50mL/min

Last dose: 2 days before procedure

Last dose: 3 days before procedure

Last dose: 2 days before procedure
Last dose: 2 days before procedure
L ast dose: indivualized based on
patient and procedural factors for
bleeding and thrombosis

Last dose: 2 days before procedure
Last dose: 2 days before procedure
Last dose: indivualized based on
patient and procedural factors for
bleeding and thrombosis

Last dose: 2 days before procedure

| dighBieeding Risk Sugeryt |

| risksurgery

Last dose: 3 days before procedure
Last dose: 4-5 days before procedure
Last dose: 3 days before procedure
Last dose: 3 days before procedure
Last dose: indivualized based on

patient and procedural factors for
bleeding and thrombosis

Last dose: 3 days before procedure
Last dose: 3 days before procedure
Last dose: indivualized based on
patient and procedural factors for
bleeding and thrombosis

Last dose: 3 days before procedure

Mivakag 6. Mpotewouevoe Xpavoe neplenspBarikic dlakonic Twy. DOAC

_ Besumption of fherapy
e e Highbleerimg
fisK sarg_ery

Resume ~24 h  Resume 2-3 days after procedure
after procedure (4872 h postoperative}#

Resume 2-3 days after
procedure (48-72 h
postoperative)*

Resume ~24 h
after procedure

Resume ~24 h
after procedure

Resume 2-3 days after
procedure (48-72 h
postoperative)t

Resume ~24h Resume 2-3 days after procedure

after procedure  (48~72 h postoperative)

Tincludes any pracedure/s_*urgegr reguiring neuraxial anesthesia. ¥ Value for patients receiving rivaroxaban 15 mg once daily. * For patients at high risk for
thromboembolism and high bleading risk after surgery, consider administering a reduced dose of dabigatran (75 mg twice daily), rivarexaban (10 mg once

daily), or apixaban (2.5 mg twice daily) on the evening after surgerv and on the following dav (first postoperative dav) afte




Mivakac 3. Mpotewopevn ouvorikh nepreneufatikn Swaxelpion aobeviov oe xpovia avTinnKTikn aywyn (VKAs kat DOACS)
Le Bdon thv EpouBospfolike kat alpgoppayiko Kivéuvo

* Atrial fibrillation: Bridging NOT recommended based on Level 1 evidence, but evidence in few high risk CHADSZ patients (score 5 and Ei) Mechanical Heart Valve and VTE:

HIGH THROMBOEMBOLIC RISK

INTERMEDIATE THROMBOEMBOLIC RISK

" HiGHBLEEDING
RISK PROCEDURES

DOAC users: Interrupt DOAC. Bridging
with LMWH not sugoested for DOACS

Warfarin users: Interrupt warfarin with
LMWH bridging suggested based on
clinician judgment and most current

evidence*!

DOAC users: Interrupt DOAC. Bridging
with LMWH not suggested for DOACs

Warfarin users: Consider interrupting

warfarin without LMWH bridging based

on clinician judgment and most current
evidence™’

 LOWBLEEDINGE
RISK PROCEDIURES

DOAC users: Interrupt DOAC, Bridgi
with LIMWH not suggested for DOACs

Warfarin users: Interrupt warfarin with
LMWH bridging suggested basad on
clinician judgment and most current

evidence™

DOAC users: Interrupt DOAC. Bridgin
with LIMWH not suggested for DOACs

warfarin without LMWH bridging based
on clinician judgment and most current
evidence*

DOAC users: Interrupt DOAC. Bridging

with LMWH not suggested for DOACs
Tin USers:

Bridging with LMWH not necessary™

DOAC users: Interrupt DOAC, Bridging
with LMWH not suggesied for DOACS

MINIMAL BLEEDING
RiSK PROCEDURES

Do not interrupt
anticoagulants®™

Do not interrupt
anticoagulants**

Do not interrupt
anticoagulants™*

.’Mmmmmhmmt @Mﬂmwwmmmmm of VTE
== May consides inberrpting DOAC the day of procedure

Spyropoulos A

Sd 1 )
I
Hrombosis & antivomooss




OMEVA KABNMEPIVAG KAI
TPASNG

EmBefaiwvouv Ta
EKAEKTIKA ATTO TOU OTOMATOG
ITTNKTIKA TIG TTPOCOOKI




Low rates of ischaemic stroke were seen in NOAC

clinical trials

HR (95% CI)
vs warfarin

0.76 (0.59-0.98

Dabigatran 150 mg BID"
0.86% per year

Dabigatran 110 mg BID"

1.28% per year 1.13 (0.89-1.42)

Rivaroxaban 20/15 mg OD?

1.34% per year 0.94 (0.75-1.17)

L

e S
BERRRRRER [ —=onee
i‘i‘i‘i‘i‘i‘i‘iﬁiﬁiﬁ*‘i‘*‘iﬁiﬁ T per yeur

Not head-to-head comparison — no clinical conclusions can

be drawn — adapted from references'™ 1. Pradaxa®: EU SPC, 2015; 2. Patel et al. N Engl J
RE-LY® was a PROBE (prospective, randomized, open-label Med 2011; 3. Lopes et al. Lancet 2012; 4. Giugliano et
with blinded endpoint evaluation) study al. N Engl J Med 2013

1.02 (0.81-1.29)

1.00 (0.83-1.19)

1.41 (1.19-1.67)




Analyses of real-world data can provide additional insights,
complementing data from randomized clinical trials

Real-world use provides an opportunity to study:

Randomized
controlled
trials (RCTs)

Approval J ': }: )
Broader patient ~Alternative

0

! [
Different Different
populations* = comparators outcomes settings

Tightly controlled
patient population

Real world evidence (RWE) can confirm whether the results of an RCT are observed in

everyday clinical practice, and can provide additional insights in more varied settings

*e.g. different age, race, comorbidities, comedications, adherence. o3



GLORIA@

Global Regisiry on Long Term Orol Antthrombotic
Treatment in Patients with Alriol Fibrillafion

stry on Long-Term Oral An
Treatment in AF Patients

on of data on dabigatran etexilate in countries/regions a

ase knowledge on AF patients, treatment patterns, and outcc
its in a real-world setting

lvement of up to 2200 physicians worldwide: GPs, cardiologists,
ologists, internists, geriatricians etc. — hospital based or private

patients - - countries




NMaykoouio ‘Mpoypappa dedopEVWYV KABNUEPIVAG KAIVIKAG TTPASNGS’
via tn PiBapoaptravn otnv MNpoAnwn AEE og AoBeveic pe KM

MeAéTn Pdappako 2011 2012 2013 2014 2015 2016 2017 2018
XGNTUS PiBapogaptdvn N=6.800
P .
6 m"‘“ IBapogauTTavn N=7.000
MeAETN eTTOTITEIOG )
META TN dIGBeoN PiBapogapmavn N=39.000
(PMSS)*
.Riv er PiBapogautravn N=5.000
Barfiel '
‘Gar |e d AVTITTNKTIKG N=55.000 (5 cohorts)
Dresden NOAC
Registry AVTITINKTIKA N=2.000
ORBITAFF , N=10.000
AVTITINKTIKA

ZrpatoAdynon Kai epiodog rapakoAoudbnong

*AvadpoIKr) HEAETN O€ NAEKTPOVIKA I0TPIKG apxeia atrd Tn Baon dedouévwy Tou YTToupyeiou Apuvag Twy HIMTA

MAnpogopieg pe Baon 1o ClinicalTrials.gov



Mnrpwo GARFIELD-AF: AEE, Aipoppayia kai
OvnoipoTnTa augavouv TapAAANAd HE TIG KAIHOKES

Kivouvou
B AEE/NE B Msidwv > UVOAIKNA
12 algoppayia BvnoiuoTnTa
= 10
!
= 8
3
a
® 6
5
S 4
o s
3 ) ._.___-_L_L_‘_L_
o
\E
= 0
L 0 1 2 3 4 5 6-9

(n=381) (n=1965) (n=3220) (n=3988) (n=3681) (n=2020) (n=1444)
CHA,DS,-VASc score

(2010-2013; Cohort 1-2) ;quﬂeld

Kakkar et al, 2015; Bassand et al, 2016 global anticoagulant registey in the fiel



O rivéuvog yaotpoppayiag noitkiAAetl petau tov
nAnOuopov

Randomized Prospective Observational Randomized
clinical trial registry study clinical trial
ROCKET AF'? Dresden NOAC3# XANTUS?® ARISTOTLES®
n=7111 N=1204 N=6784 n=9120

Major Gl bleeding

Major Gl bleedi
ajor eeding  2.0% event rate/year

event rate/year

0 i
1.2% 0.9% 0.8%
2.4 2.0 | 2.1
Mean CHADS, 35 ! Mean CHADS,
score score

Study populations are different — results are not intended
for direct comparison

1. Patel MR et al, N Engl J Med 2011;365:883—-891; 2. Sherwood MW et al, J Am Coll Cardiol 2015;66:2271-2281; 3. Hecker J et al, Thromb
Haemost 2016;115:939-949; 4. Forster K et al. Presented at ASH 2013: abstract 214; 5. Camm AJ et al, Eur Heart J 2016;37:1145-1153;
6. Granger CB et al, N Eng J Med 2011;365:981-992; 7.Hylek et al, J Am Coll Cardiol 2014;63:2141-2147



2UYKPIOoN KUPIWV EKBACEWV:
XANTUS évavri ROCKET AF

4.0 -
Mponyouuevo
CHADS, ' PONYOUHEVS 36
EYKEPAAIKO
REREREREREY 3‘5-
it ROCKET AF
.. . 20 -
XANTUS? 2,0 19%
® Xarelto
2.5 -
51 XANTUS (% 2.0
L 2.1 220 1.9 :
E 0 - u Xarelto -3 1.7 1.7
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1. Patel MR et al, N Engl J Med 2011;365:883-891; 2. Camm AJ et al, Eur Heart J 2015; doi: 10.1093/eurheartj/ehv466



The choice is clear; we choose the path of innovation




