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Holistic Care for the Patients with Cardiovascular Diseases:
Controversies and Issues in 2013

Debate

Which one is better — Factor lla or Xa inhibitor?

Factor lla inhibitor is better
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Outline

> NOACs vs. Warfarin



AF and Stroke Risk

Mean Age  Stroke (% per yr) Relative
Study Location (yrs) AF No AF Risk
Chinal@l 71 5.3 - -
Japan(®! 65 5.0 0.90 5.6
[ Taiwan!c] 70 4.9 0.45 8.4 ]
United States!d! 70 4.1 0.74 5.6
United Kingdom!] 60 1.8 0.26 6.9

Q Anhythmia & EP

a.Ma CS, et al. Chin J Cardiol (Chin). 2012;107:1014-1018.
b. Nakayama T, et al. Stroke. 1997;28(1):45-52.
c. Chien KL, et al. Int J Cardiol. 2010;139(2):173-180.

d. Wolf PA, et al. Stroke. 1991;22(8):983-988.

e. Onundarson PT, et al. Eur Heart J. 1987;8(5):521-527.

hZart., Medscape
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Incidence of ICH in Different Ethnic Groups on Warfarin:

Multiethnic Cohort of 18,867 Patients Hospitalized With First-time
AF (January 1995-December 2000)

White
Black

Hispanic

("o

Q Anhythmia & EP

| | | Hazard Ratio (95%Cl) P Value
5 f 5 White -
- | Black 2.05 (1.25-3.36) .005
| | | Hispanic 2.06(1.31-3.24) .002
- g | Asian 4.06 (2.48-6.66) <.0001
[l
(1
L1
1 2 3 & 5 7

Hazard Ratio

Shen AY, et al. J Am Coll Cardiol. 2007;50(4):309-315.
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The Brain is Sensitive to Warfarin!

[ Rich in TF to form TF-VIla complex }

| Wartfarin blocks
I1, VII, IX, X

[ Stopping Spontaneous ICH }

Circulation 2011;123:2363-2372.



Anticoagulant Sites of Action

Surfaca
activation
(aPTT)

Xl —— Xlla

X| = Xla

|

IX —— |Xa

X

Warfarin

Direct thrombin
inhibitor:
Dabigatran

Factor Xa inhibitors: \
Apixaban Prothrombin —— Thrombin

Edoxaban (1)
Rivaroxaban

Fibrinogen (|) =——— Fibnin (la)

x...aj

Cross-linked
fibrin clot

Int Arch Med 2013;6;46



Characteristics of New Oral Anticoagulants

Table 1. Characteristics of Oral Anticoagulants Under Development in Japan®*'

Dabigatran Rivaroxaban Apixaban Edoxaban
Target factor Thrombin Xa Xa Xa
tisz (h) 12-14 9-13 8-15 6—1131
tmax (h) 0.5-2 2-4 1-4 1-1.531
Bioavailability 6.5% (humans) 67—86% (animals) 49% (humans) 60% (animals)
Protein binding 35% 92-95% 87% 40-59%
Metabolism Glucuronidation CYP3A4/2J2°8 CYP3A4°8 CYP3A
Renal excretion 80% 33% 25% 35-39%
Prodrug Yes No No No
PRI ?r?gglng?nir Johnsc}?\ag;ejéhnson Brlstol-hlly;zreerqUIbbf’ LETE 22078

CircJ 2011; 75: 1539-1547.




Study Designs in Trials of NOACs

RE-LY [41] ROCKET-AF [52] ARISTOTLE [49] ENGAGE AF-TIM 48 [51]
Study treatments [¥AB1 110 mg or 150 mg BID RIVA 20 mg/d vs WARF APIX 5 mg BID vs WARF ELOX 60 mg or 30 mg/d
vs WARF Vs WARF
Dose adjusted” No 20 — 15 mg/d 5 — 25 mg BID 60 — 30,30 — 15 mg/d
Design Prospective randomized, Double-blind Double-blind Double-blind

Inclusion criteria

open-dabel, blinded endpaoint
(PROBE)

Nonwabeular AF in last & mo
ard 21 of following:
« Previous stroke ar TIA

« LVEF <408

« NYHA class 2 || HF in last
6 mo

= Age 275 yor65-74 y plus

diabetes, hypertension, or CAD

Mormvalvular AF and history
af stroke, TIA, systemic

embolism, or 22 of following:

« HF or LVEF =35%

- Age 275y

* Hypertension

+ Diabetes

RIVA 15 mg QD: CrCl 30-49 ml/min

APIX 2.5 mg BID: age =

80 yrs, BW =

60 kg, or Cr =

Nonvaheular AF or AFL in
last 12 mao plus 21 of
following:

« Prvious stroke, TIA, ar
gystemic embolism

- Symptomatic HF in last
3 mo

« LVEF =40

- Age 275y

« Hypertension requiring
freatment

« Diabetes

AF in last 12 mo and prior
stroke or TIA or 22 of
following:

« History of HF
«Age 275y

* Hypertension

« Diabetes

Int Arch Med 2013;6;46

1.5 mg/dL (two or more)



Meta-analysis of Randomised Trials

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

RE-LY>* 134/6076 199/6022 & 0-66 (0-53-0-82)  0-0001
ROCKET AF°f 269/7081 306/7090 — 0-88(075-1.03) 012
ARISTOTLE % 212/9120 265/9081 - 0-80(0-67-0-95)  0.012
ENGAGE AF-TIMI 485 296/7035 337/7036 ; . 0-88(0:75-1.:02)  0.10
Combined (random) 911/29312  1107/29229 R 0.81(073-0-91)  <0-0001

| : 1

0- 1.0 2.0
> +— >
Favours NOAC Favours warfarin
NOAC (events) Warfarin (events) RR (95% CI) P

RE-LY"* 375/6076 397/6022 — 0-94(0-82-1:07) 034
ROCKET AFét 395/7111 386/7125 D — 1.03(0-90-118) 072
ARISTOTLE"+ 327/9088 462/9052 —B—— 071(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 (073-1.00)  0.06

| |

0. 1.0 2.0
> <+— —>
Favours NOAC Favours warfarin

Interpretation: NOACs showed a favorable risk-benefit profile with
significant reductions in stroke, ICH, and mortality, and with similar

major bleeding as warfarin, ........
Lancet Dec 4, 2013




Outline

> NOACs vs. Warfarin: NOACs better

» Dabigatran vs. Rivaroxaban



Stroke or Systemic Embolism

Dabigatran 110 m
4 8 I . L

vs Warfarin

Dabigatran 150 mg : :
vs Warfarin W
<
i
[
=
g
©
=

0.50 0.75 1.00 1.25  1.50
HR (95%Cl)

Connolly SJ, etal. N EnglJ Med. 2009; 361:1139-1151.

Noninferiority
P value

<.001

<.001

the
hearto

Superiority
P value

.29

<.001

Medscape

EDUCATION



RE-LY: Hemorrhagic Stroke

RR:0.31(95% Cl: 0.17-0.56)

P < .001 (Superior)
50 - RR:0.26 (95% Cl: 0.14-0.49)
P < .001 (Superior) |
45

40 A 5
" RRR RRR et
g 69% 74%
@ 30 1
©
3
e 20 1
=
Z

10 - 14

0.12%
o - [ |
Dabigatran 110 mg Dabigatran 150 mg Warfarin
twice a day twice a day
n=6015 n=6076 n=6022
@ Thrombosis Connolly SJ, etal. N Englj Med. 2009;361:1139-1151. ti&;‘@rt.org MUCC(!%%%DG



RE-LY Safety: Major Bleeding

RR: 0.80(95% Cl: 0.70-0.93)

o0 P=.003 (Superior) RR: 0.93 (95% Cl: 0.81-1.07)
P = .31 (Superior)
3.50 - RRR
20%
3.00 -
&  2.50 -
i
S
Q  2.00 -
X
1.50 -
1.00 -
0.50 -
0.00 - : T
D110 mg twice a day D150 mg twice a day Warfarin
342/6015 399/6076 421 /6022
@ Thrombosis Connolly SJ, et al. N Engl J Med. 2009; 361:1139-1151. t%arto,g Medscape



Major Bleeding and Components

Characteristic

D110 mg D150 mg Warfarin

P value

Pvalue

D110vs W D150vs W

Number of patients (n)
Major bleeding

» Lifethreatening
* Non-lifethreatening
* | Gastrointestinal

Data represents %/year

6015
2.87

1.24
1.83
1.15

6076
3.32

1.49
2.06

1.56

6022

3.57 .003
1.85 <.001
1.92 .65
1.07 .52

the
Connolly SJ, etal. N Engl j Med. 2009; 361:1139-1151. I'mrt.org
from WdND

31

.03
.39
.001

Medscape

EDUCATION



Efficacy and Safety of Pradaxa versus
Warfarin in Patients with Atrial
Fibrillation

Analysis in Asian Population in RE-LY Trial g




RE-LY® recruitment by region (n=18,113)

Patients (n)
© East Asia

China

Hong Kong
Japan
South Korea
Taiwan

© South Asia

India
Malaysia
Philippines
Singapore
Thailand

© Total 2,782

1,648
541

90

326
336
355

1,134
578
185
157
59
155

__ Asia
15%

Latin

Other 6% America 5%

N America
36%

Europe 38%

Hori M, et al. Presented at the 2" Asia Pacific Stroke Conference in Tokyo, Japan. September 2012.



Analysis in Asian Populations in RE-LY Trial

Primary Endpoint (Stroke or Systemic Embolism)

HR 0.45 HR 0.72
(95% Cl: 0.28-0.72) (95% Cl: 0.56—0.92)
HR 0.81 HR 0.93
0. (95% Cl: 0.54-1.21) 40- (95% Cl: 0.74-1.17)

% [ year

Dabigatran Dabigatran Warfarin 0 Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (53/926) 150mg bid 110mg bid (149/5,096)
(25/933) (44/923) (109/5,143) (139/5,092)

Interaction: Dabigatran 150mg bid vs Warfarin p= 0.0853, Dabigatran 110mg bid vs Warfarin p= 0.5597
Stroke. 2013;44:1891-1896



Analysis in Asian Populations in RE-LY Trial

Ischemic Stroke

HR 0.55 HR 0.82
(95% Cl: 0.32-0.95) (95% Cl: 0.62-1.10)
HR 1.01 HR 1.17
3.0 (95% Cl: 0.63-1.61) 3.0 = (95% Cl: 0.89-1.53)

2.0 7

% [ year

Dabigatran Dabigatran Warfarin 0 Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (35/926) 150mg bid 110mg bid (99/5,096)
(20/933) (36/923) (83/5,143) (116/5,092)

Stroke. 2013;44:1891-1896



Analysis in Asian Populations in RE-LY Trial

Hemorrhagic Stroke

HR 0.22 HR 0.28
(95% ClI: 0.06—0.77) (95% CI: 0.13-0.58)
HR 0.15 HR 0.37
1.0 (95% Cl: 0.03-0.66) 10- (95% Cl: 0.19-0.72)

©
2 0.5 - 0.57
~ ’
x
o | 0.12
N 000
Dabigatran Dabigatran Warfarin Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (13/926) 150mg bid 110mg bid (32/5,096)
(3/933) (2/923) (9/5,143) (12/5,092)

Stroke. 2013;44:1891-1896



Analysis in Asian Populations in RE-LY Trial

Intracranial Bleeding

HR 0.40 HR 0.41
(95% CI: 0.18-0.92) (95% Cl: 0.27-0.63)
HR 0.20 HR 0.32
2.0 (95% Cl: 0.07-0.60) 50- (95% Cl: 0.20-0.51)

o
- 1.0 1.07
~ :
| |
Dabigatran Dabigatran Warfarin 0 Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (19/926) 150mg bid 110mg bid (71/5,096)
(8/933) (4/923) (30/5,143) (23/5,092)

Stroke. 2013;44:1891-1896



Analysis in Asian Populations in RE-LY Trial

Life Threatening Bleeding

HR 0.58 HR 0.85
(95% CI: 0.34-0.97) (95% Cl: 0.69-1.06)
HR 0.41 HR 0.72
3.0 (95% Cl: 0.23-0.73) 30- (95% Cl: 0.58-0.90)

% [ year

,

0.91
Dabigatran Dabigatran Warfarin 0 Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (38/926) 150mg bid 110mg bid (180/5,096)
(23/933) (16/923) (156/5,143) (131/5,092)

Stroke. 2013;44:1891-1896



Analysis in Asian Populations in RE-LY Trial

Major Bleeding

HR 0.57 HR 1.00
(95% Cl: 0.38-0.84) (95% CI: 0.87-1.16)
HR 0.57 HR 0.85
4.0 - (95% Cl: 0.38—0.85) (95% Cl: 0.73—-0.99)
3.0 - ‘

v 7

% [ year

Dabigatran Dabigatran Warfarin 0 Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (66/926) 150mg bid 110mg bid (355/5,096)
(39/933) (39/923) (360/5,143) (303/5,092)

Stroke. 2013;44:1891-1896



Safety outcomes (Asia vs. non-Asia)

. Dabigatran Dabigatran
Rate (%/year) 150mg bid 110mg bid
Dabigatran  Warfarin vs. Warfarin vs. Warfarin
150mg 110mg Interaction Interaction
bid bid HR (95%Cl) p value HR (95%Cl) p value
Major bleeding 0.0079 0.0705
Asia 2.17 2.22 3.82 - .
Non-Asiz 3.52 2.99 3.53 . & |
Gl major bleeding 0.0089 0.3379
0.96 1'15 1.41 B B N -
Non-Asia 1.69 1.14 1.01 —— —i—
Life threatening bleeding 0.1749 0.0738
Asia 1.28 0.91 2.20 - -
Non-Asia 1.52 1.29 1.79 . I : =
Intracranial bleeding 0.9509 0.4561
Asia 0.45 0.23 1.10 — »—
Non-Asia 0.29 0.23 0.71 - ' =
Minor bleeding <0.0001 <0.0001
Asia 12.43 10.12 19.66
Non-Asia 15.27 13.69 15.81 [ | |
Major or minor bleeding <0.0001 <0.0001
Asia 13.99 11.72 22.03 m
Non-Asia 17.02 15.27 17.74 * |
| |
0 1.0 2.0 0 1.0 2.0
Dabigatran = Warfarin Dabigatran Warfarin
Asia: n=2,782; Non-Asia: n=15,331 better better better better

Hori M, et al. Stroke. 2013;44:1891-1896



Primary Endpoint of Stroke or Systemic

Embolism: Non-inferiority Analysis

Non Inferiorirty
p vs warfarin

RE-LY

ITT Analysis
Dabigatran 110 mg 1.33% per year p<0.001
Dabigatran 150 mg 1.11% per year p<0.001
Warfarin 1.69% per year
Rocket AF et
Rivaroxaban 20mg 2.12% per year p<0.001
Warfarin 2.42% per year

No ITT analysis is available for non-inferiority in Rocket AF. An on treatment or per-protocol analysis is
generally performed in the assessment of non-inferiority. If numerous patients come off of study drug, this
biases the trial towards a non-inferior result in an I'TT analysis. This is the basis for performing a per-protocol
analysis in a non-inferiority assessment.

C. Michael Gibson, M.S., M.D. Rocket AF Investigators, AHA 2010; Connolly 5J, et al. N Engl J Med. 2009:361:1139-1151



Primary Endpoint of Stroke or Systemic
Embolism: Superiority Analysis

Superiority
p vs warfarin
ITT Analysis
RE-LY
Dabigatran 110 mg 1.93% per year p=0.34
Dabigatran 150 mg 1.11% per year [N <0.001
Warfarin 1.69% per year
Rocket AF
Rivaroxaban 20mg 2.12% per year p=0.117*
Warfarin 2.42% per year

*In an on treatment analysis in Rocket AF Stoke or SE rates were 1.70% / yr for rivaroxaban and 2.15% / yr
for warfarin, p=0.015. No on treatment analysis is available from RE-LY.

C. Michael Gibson, M.S., M.D. Rocket AF Investigators, AHA 2010; Connolly 5J, et al. N Engl J Med. 2009:361:1139-1151



Ischemic Stroke

RELY HR
Dabigatran 110 mg 1.34% /yr 1.20
Dabigatran 150 mg 0.92% /yr 0.76
Warfarin 1.20% / yr
Rocket AF
Rivaroxaban 20 mg 1.62% /yr 0.99 0.92*
Warfarin 1.64% I yr

*In an on treatment analysis in Rocket AF Ischemic Stoke rates were 1.34% / yr for rivaroxaban and
1.42% [ yr for warfarin, p=0.58. No on treatment analysis is available from RE-LY.

C. Michael Gibson, M.S., M.D. Rocket AF Investigators, AHA 2010; Connolly SJ, et al. N Engf J Med. 2009;361:1139-1151



Hemorrhagic Stroke

ITT
RELY HR P-value
Dabigatran 110 mg 0.12% /yr 0.31 <0.001
Dabigatran 150 mg 0.10%/yr 0.26 <0.001
WETELN 0.38% / yr
Rocket AF
Rivaroxaban 20 mg 0.26%/yr 0.59 0.012*
Warfarin 0.44% I yr

*In an on treatment analysis in Rocket AF Hemorrhagic Stoke rates were 0.26% / yr for rivaroxaban
and 0.44% / yr for warfarin, p=0.024. No on treatment analysis is available from RE-LY.

C. Michael Gibson, M.S., M.D. Rocket AF Investigators, AHA 2010; Connolly SJ, et al. N Engl J Med. 2009;361:1139-1151




Major Bleeding

ITT
RE-LY HR __ P-value
Dabigatran 110 mg 2.71% /yr 0.8 i 0.003
Dabigatran 150 mg 3.11% /yr 0.93 0.31
Warfarin 3.36

150 mg Dabigatran vs 110 mg Dabigatran = HR of 1.16 {1.00-1.34) p = 0.052

On Treatment

Rocket AF P-value
Rivaroxaban 20 mg 3.60% /yr 0.92 0.58*
WELETL 3.45% 1 yr

*There is no ITT analysis of safety in Rocket AF. There is no on treatment analysis of safety from
RE-LY.

C. Michael Gibson, M.S., M.D. Rocket AF Investigators, AHA 2010; Connolly SJ, et al. M Engl J Med. 2009;361:1139-1151



Conclusions: RE-LY vs Rocket AF Regarding Stroke

Dabigatran 150 mg reduced the risk of hemorrhagic stroke
(HR 0.26, p<0.001) as did rivaroxaban (HR 0.39, p=0.024).

Both drugs were therefore safer.

Dabigatran 150 mg also reduced the risk of ischemic stroke
(HR=0.76, p=0.03) while rivaroxaban did not (p=0.58)

(dabigatran was associated with thrombotic efficacy)

C. Michael Gibson, M.S., M.D. Rocket AF Investigators, AHA 2010; Connolly SJ, et al. N Engl J Med. 2009;361:1139-1151



ROCKET AF Primary Efficacy Endpoint: East Asia
/ Cohort versus the Overall Population

Analysis method Rivaroxaban Warfarin Rivaroxaban vs warfarin

p-value p-value
nfN %I/year n/IN %lyear HR (95% ClI) (a) (b)
————

ROCKETAF 269/ 2.1 306/ 2.4 0.88 (0.75,1.03) <0.001| 012
overall’ 7081 7090

ROCKETAF 21/468 26 27/464 3.4 078 (044,139) 0.016 | 0.401
EastAsia cohort

Based on ITT population until site notification
p-value (a) non-inferiority
p-value (b) superiority

The efficacy of Rivaroxaban is no better
than warfarin in Asia groups.

L. TWW.GM.03.2012.0084

N

1. Patel ef al, 2011



ROCKET AF

e

Principal Safety Outcome Analysis:
ROCKET AF East Asia Cohort

Rivaroxaban Warfarin Rivaroxaban vs warfarin
(N=466) (N=462)
Event rate Event rate

n/% (%l/year) n/% (%lyear) HR (95%Cl) p-value

Major bleeding 23(4.9) 3.44 35(7.6) .14 067 (0.39,1.13) 0.132
=2 g/dl Hb drop 20(4.3) 2.99 20 (4.3) 2.93 1.02 0.55,1.89) 0.954
Transfusion (=2 units) 8(1.7) 1.18 15(3.3) 2.19 0.54 (0.23,1.28) 0.161
Critical organ bleeding 5(1.1) 0.73 18(3.9) 2.61 0.28 (0.10,0.75) 0.012*
Bleeding causing death 1(0.2) 0.15 7(1.9) 1.01 0.14 (0.02,1.16) 0.069

Intracranial haemorrhage 4(0.9) 0.59 17 (3.7) 2.46 0.24 (0.08,0.71) 0.010*
Non-major clinically 103 (22.1) 17.43 93 (20.1) 15.50 112 (0.85,1.49) 0.411

relevant bleeding

Rivaroxaban doesn’t reduce major
bleeding in Asia groups.

L. TWW.GM.03.2012.0084

\



Rivaroxaban vs Warfarin in Japanese Patients With AF

J-ROCKET AF Study*

Hazard ratio (95% Cl): 1.11 (0.78-1.42)
P for noninferiority < .001 (one-sided)

B Rivaroxaban

%gg‘ 30
& W Warfarin
£ 9
gu:: 20 -
]

v £

B = 10 -
m O

— ol

2 o
EE

S = 0
O F

0 100 200 300 400 500 600 700 800 900

Days From First Dose

Rivaroxaban  Warfarin
(n=639) (n=639)
Event Rate Hazard
Outcome (5/year) Ratio
Major or CRNM 1.11 e
18.04 16.42
bleeding (0.87-1.42)
: - 0.85 —a—
M bleed 3.00 3.59
ACESIECERE (0.50-1.43)
CRNM bleedi 15.42 12.99 120
eeding : : (0.92-1.56) T
| I 1
0.01 0.1 1 10

Rivaroxaban is no better than warfarin.

J-ROCKET AF = Japanese Rivaroxaban Once Daily Oral Direct Factor Xa Inhibition Compared With Vitamin K
Antagonism for Prevention of Stroke and Embolism Trial in Atrial Fibrillation; CRNM =clinically relevant nonmajor

< Anhythmia &EP

Hori M, et al. Girc J. 2012;76(9):2104-2111.

héart., Medscape
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Summary

Dabigatran 150mg Dabigatran 110mg Rivaroxaban
15/20 mg

fowlpopulation | |

All stroke and systemic Superior Non-inferior Non-inferior
embolism

Ischemic stroke Superior Non-inferior Non-inferior
Major bleeding Non-inferior Superior Non-inferior
Total bleeding Superior Superior Non-inferior
All stroke and systemic Superior Non-inferior Non-inferior
embolism

Ischemic stroke Superior Non-inferior Non-inferior
Major bleeding Superior Superior Non-inferior

Total bleeding Superior Superior Non-inferior



Rocket AF was a Higher Risk Patient Population

Low risk CHADS 0-1: 32.4% in RE-LY; none in Rocket AF
High risk CHADS 3 or more: just over 32% in RE-LY; over
835% 1n Rocket AF

Age: about 71.5 yrs old in RE-LY, 73 yrs old in Rocket AF
Prior stroke TIA embolism: about 20% in RE-LY, 55% in

Rocket AF
Warfarin naive: about half in RE-LY, 37.5% In Rocket AF

C. Michael Gibson, M.S., ML.D. Rocket AF Investigators, AHA 2010; Connolly S.J, et al. N Engl J Med. 2009;361:1139-1151



CHADS, and Stroke and Systemic

Embolism

D110 mg twice a day

vs Warfarin
Annual rate, %
CHADS, D110 D150 WARFARIN
0-1 1.06 0.65 1.08 B
2 1.45 0.84 1.38 o
3-6 212 1.88  2.73 ——
P=.37
| | [ |
0.50 1.00 1.50
Dabigatran Warfarin
better better
A Thraind

D150 mg twice a day

vs Warfarin
3

—

_.F

P=.84

| | | \

0.50 1.00 1.50
Dabigatran Warfarin

better better

heéart., Medscape
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CHADS, and Intracranial Bleeding

Annual rate, %

D110 mg twice a day
vs Warfarin

CHADS, D110 D150 WARFARIN

0-1 0.20  0.20

2 0.22 0.26

3-6 0.26  0.52
@ Throml

0.54 O

0.69 ——

1.07 B
P=.7
| | | |
0.50 1.00 1.50
Dabigatran Warfarin
better better

D150 mg twice a day
vs Warfarin

0.50 1.00
Dabigatran
better

the
hearto

1.50
Warfarin
better

Medscape
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CHADS, and Major Bleeding

D110 mg twice a day

vs Warfarin
Annual rate, %
CHADS, D110 D150 WARFARIN
0-1 1.86 2.11 2.84 —
2 2.98 3.03 3.3 —i—
3-6 3.8 4.85 4.6 ——+
P=.26
I | | I
0.50 1.00 1.50
Dabigatran Warfarin
better hetter
@ Throml

D150 mg twice a day
vs Warfarin

0.50 1.00 1.50
Dabigatran Warfarin
hetter hetter

héart., Medscape
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Age and Stroke and Non-Central Nervous
System Embolism

Dabigatran 110 mg vs Warfarin Dabigatran 150 mg vs Warfarin
P (INTERACTION) P (INTERACTION)
Age< 65 - -
Age 65-74 o =
Age > 75 — 74 = 74
\ | ] | \ | | | | 1
0.50 1.00 1.50 0.50 1.00 1.50
Dabigatran better Warfarin better Dabigatran better Warfarin better

R Thrciinkasie héart., Medscape

EDUCATION



Prior Stroke Subgroup Analysis

Rate (% per year)

D110 D150 WAR Dabigatran 110 mg vs Warfarin Dabigatran 150 mg vs Warfarin
All death
P{INTERACTION) P{INTERACTION)
Prior stroke/TIA 3.24 439 458 — ——
No prior stroke/TIA 3.87 3.45 4.02 T 06 L 5
Hemorrhagic stroke
Prior stroke/TIA 0.08 0.2 0.77 ——

e
No prior stroke/TIA 0.13 0.07 0.29 e 09 ~— 97

Major bleeding

Prior stroke/TIA 2.74 4.14 4.15 —a— —

No prior stroke/TIA 291 3.1 3.42 - 15 —fl- 51

f 1 f |
0.50 1.00 1.50 0.50 1.00 1.50
Dabigatran better Warfarin better Dabigatran better Warfarin better

@ , the »
A Thrombosis Diener HC, et al. ASA International Stroke Conference 2010. I'mrt.org Mﬁ!%pe



Primary Outcome: Warfarin Naive

Dabigatran 110 mg vs Warfarin
VKA Experienced

VKA Naive

Non-inferiority Superiority Interaction
Pvalue Pvalue Pvalue

:. l <.001 .29 72

31

.65

Dabigatran 150 mg vs Warfarin :

VKA Experienced l

VKA Naive l

<.001 <.001 .84

.006

.005

0.50

@ T!\ room F ® A‘; c

0.75

T 1
1.00 1.25 1.50

HR (95% Cl)
héart., Medscape

from WD



Outline

> NOACs vs. Warfarin: NOACs better
» Dabigatran vs. Rivaroxaban: DABI better

» Dabigatran vs. Apixaban



Baseline Characteristics in 3 Trials

Characteristic RE-LY ROCKET-AF ARISTOTLE
Number of patients 18,113 14,264 18,201
Lost to follow-up (n) 20 32 69
Median Follow-up (years) 2 1.9 1.8
CHADS:2 score (mean) 2.1 3.5 2.1
Oorl 31.9% 0 33.9%

2 35.6% 13.0% 35.8%
3-6 32.5% 86.9% 30.2%
Age (years) 71 (mean) 73 (median) 70 (median)

Female sex (%) 36 40 35
Previous stroke or TIA (%) 20 55 19
Aspirin use (%) 40 37 31
Mean TTR for warfarin (%) 64 55 62
Creatinine clearance
<30 ml/min 0 0 1.5%
30-50 ml/min 19.4% 20.7% 18.1%
>50 ml/min 80.6% 79.6% 82.9%

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



Key Findingsin 3 Trials

Outcome

Dabigatran Dabigatran Rivaroxaban vs. Apixaban vs.
110 mg vs. warfarin 150 mg vs. warfarin warfarin warfarin
RR (95% Cl) RR (95% Cl) HR (95% Cl) HR (95% ClI)

Stroke or systemic embolism

0.90 (0.74-1.10)

0.65 (0.52-0.81) ',

PPOT 0.79 (0.66-0.96) ’,
ITT 0.88 (0.75-1.03) ¢mmp

0.79 (0.66-0.95) ,',

Ischemic stroke

1.11 (0.88-1.39)

0.76 (0.59-0.97)

NA

0.92 (0.74-1.13)

Hemorrhagic stroke

0.31 (0.17-0.56) l,

0.26 (0.14-0.49) l,

0.59 (0.37-0.93) l,

0.51 (0.35-0.75) .',

Major bleeding

0.80 (0.70-0.93)

0.93 (0.81-1.07)

1.04 (0.90-1.20)

0.69 (0.60-0.80)

Intracranial hemorrhage

0.30 (0.19-0.45)

0.41 (0.28-0.60)

0.67 (0.47-0.93)

0.42 (0.30-0.58)

All-cause mortality

0.91 (0.80-1.03)

0.88 (0.77-1.00)

0.92 (0.82-1.03)

0.89 (0.80-0.99)

Myocardial infarction

1.29 (0.96-1.75)

1.27 (0.94-1.71)

0.81 (0.63-1.06)

0.88 (0.66-1.17)

Gastrointestinal bleeding

1.08 (0.85-1.38)

1.48 (1.18-1.85) ‘.‘

NA

0.89 (0.70-1.15)

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



ARISTOTLE — not Significant in Ischemic Stroke

Table 2. Efficacy Outcomes.*
Apixaban Group Warfarin Group Hazard Ratio
Outcome (N=9120) (N=9081) (95% Cl) P Value
Patients with Event Patients with Event
Event Rate Event Rate
no. % /yr no. Z%/yr
Primary outcome: stroke or systemic embolism 212 1.27 265 1.60 0.79 (0.66-0.95) 0.01
Stroke 199 1.19 250 1.51 0.79 (0.65-0.95) 0.01
Ischemic or uncertain type of stroke 162 0.97 175 1.05 0.92 (0.74-1.13) 0.42 l
Hemorrhagic stroke 40 0.24 78 0.47 0.51 (0.35-0.75) <0.001
Systemic embolism 15 0.09 17 0.10 0.87 (0.44-1.75) 0.70
Key secondary efficacy outcome: death from any 603 3.52 669 3.94 0.89 (0.80-0.998) 0.047
cause
Other secondary outcomes
Stroke, systemic embolism, or death from any 752 4.49 837 5.04 0.89 (0.81-0.98) 0.02
cause
Myocardial infarction 90 0.53 102 0.61 0.88 (0.66-1.17) 0.37
Stroke, systemic embolism, myocardial infarc- 810 4.85 906 5.49 0.88 (0.80-0.97) 0.01
tion, or death from any cause
Pulmonary embolism or deep-vein thrombosis 7 0.04 9 0.05 0.78 (0.29-2.10) 0.63




ARISTOTLE — Major Prespecified Groups

A Primary Efficacy Outcome: Stroke and Systemic Embolism

No. of P Value for
Subgroup Patients ~ Apixaban ~ Warfarin Hazard Ratio (95% CI| Interaction
o, of events (%/yr)
Al paiens 18200 212(127) 265 (L60) —u—‘
[ Prior stroke or TIA ] 0.71
Yes 34 TS 98(32) e et
No 45 190 167(12) ——
[Apixabandose ] 0.22
Limgtwicedailyorplacebo 831 12(L7) (3] e——
Smg twice dalyorplacebo 17370 200(L3) 43 (L9) e

N Engl J Med 2011;365:981-92.
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Circulation .

Heart Stroke 29
Association Association

Efficacy and Safety of the Novel Oral Anticoagulants in
Atrial Fibrillation : A Systematic Review and
Meta-Analysis of the Literature
Circulation 2012 Nov 13;126(20):2381

* NOACs were at least noninferior to vitamin K antagonists, but a
Background clear superiority in overall and vascular mortality was not
consistently proven

¢ Meta-analysis of phase Il and phase Il RCT comparing NOACs (non-
VKA oral anticoagulants) with warfarin in patients with atrial
fibrillation

 NOACs: apixaban, dabigatran, edoxaban, rivaroxaban

Methods

12 RCT enrolling a total of 54875 patients
3 involved dabigatran
4 involved rivaroxaban
2 involved apixaban
3 involved edoxaban

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



Subgroup
analysis of

major bleeding

Apixaban and

dabigatran reduced

major bleeding events

Whereas neither
rivaroxaban nor
edoxaban reduced
bleeding

NOACs VKAs Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
1.61 Dabigatran
NCTO1136408 (D) 1 104 1 62 0.1% 0.60 [0.04, 9.36]
PETRO 0 166 1] 70 Mot estimahble
RE-LY 741 12091 421 6022 388% 0.88 [0.78, 0.98] L
Subtotal (95% CI) 12361 6154 38.9% 0.88 [0.78, 0.98] #
Total events 742 422
Heterogeneity: Chi*=0.08, df=1 {P=0.78); F=0%
Testfor overall effect: 2= 2.25 (P=0.02)
1.6.2 Edoxaban “
WEITZ 5] 713 1 250 01% 210[0.25,17.39] —
CHUNG a 159 2 78 0.2% 0.10[0.00,1.95] *
YAMASHITA 2 260 1] 125 0.0% 2.41[012, 49.90]
Subtotal (95% Cl) 1132 450 0.4% 0.91 [0.27, 3.04] i
Total events 8 3
Heterogeneity: Chi*= 315, df=2(P=0.21); F=36%
Testfor overall effect: Z= 015 (P = 0.88)
1.6.3 Apixaban
ARISTOTLE-J 0 143 1 7a 01% 0.18([0.01,4.27] *
ARISTOTLE 327 9088 462 9052 31.9% 0.70[0.61, 0.81] -
Subtotal (95% CI) 9231 9127 321% 0.70 [0.61, 0.81] L]
Total events 327 463
Heterogeneity: Chi*=0.73, df=1(P=0.239); F=0%
Testfor overall effect: Z£=4.99 (P < 0.00001)
1.6.4 Rivaroxaban “
NCTODG73245 (R1) a 75 a 27 Mot estimahle
NCTOD973323 (R2) 1] 50 1] 26 Mot estimahle
J-ROCKET-AF 26 639 30 639 21% 0.87 [0.52,1.458] N
ROCKET-AF 395 7111 386 7125 266% 1.03[0.89,1.18] o
Subtotal (95% CI) 7875 7817  28.7% 1.01 [0.89, 1.16] [ ]
Total events 421 416
Heterogeneity, Chi*= 0.38, df=1 (P =0.594); F= 0%
Testfor overall effect: Z=0.20 (P = 0.84)
Total (95% Cl) 30599 23548 100.0% 0.86 [0.80, 0.93] f
Total events 1488 1304
Heterogeneity: Chi*=18.58, df=8 (P =0.02); F=57% 001 01 10 100

Circulation 2012 Nov 13;126(20):238: Testfor overall effect: 2= 4.03 (F = 0.0001)
Testfor subgroup differences: Chi*=14.27, df=3 (P =0.003), F=79.0%

Favours NOACs Favours VKAs

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



Total Dabigatran | Dabigatran | Rivaroxaban | Apixaban Edoxaban Edoxaban

(1/2) 150 110 60 30
Stroke or SE 1 2 2 1
Ischemic 1 2 (2) 2
stroke

Hemorrhagic 1 1 1 1
stroke

Intracranial 1 1 1 1
hemorrhage

Major 1* 1 2 1
bleeding

Myocardial 2 2 2 2
infarction

All-cause 2 2 2 1
mortality

Total 9 11 12 9



Total RIVA EDOX
(2/2) 20 )
2 1

Stroke or SE 1 2

Ischemic 1 2 (2) 2 (2)

stroke

Hemorrhagic 1 1 1 1 (1)

stroke

Intracranial 1 1 1 1 (1)

hemorrhage

Major bleeding 1* 1 2 1 (1)

Myocardial 2 2 2 2 (2)

infarction

All-cause 2 2 2 1

mortality

Total 9 11 12 9 11
APIX 2.5 BID:

831 pts only



Analysis in Asian Populations in RE-LY Trial

Major Bleeding

HR 0.57 HR 1.00
(95% Cl: 0.38-0.84) (95% CI: 0.87-1.16)
HR 0.57 HR 0.85
4.0 - (95% Cl: 0.38—0.85) (95% Cl: 0.73—-0.99)
3.0 - ‘

v 7

% [ year

Dabigatran Dabigatran Warfarin 0 Dabigatran Dabigatran Warfarin
150mg bid 110mg bid (66/926) 150mg bid 110mg bid (355/5,096)
(39/933) (39/923) (360/5,143) (303/5,092)

Stroke. 2013;44:1891-1896



ARISTOITLE

Efficacy and Safety of Apixaban Compared
with Warfarin for Stroke Prevention in Atrial
Fibrillation in East Asia with Atrial Fibrillation

S. Goto1, J. Zhu2, L. Lisheng2, BH. Oh3, D. Wojdyla4, M. Hanna}, J.
Horowitz6, L. Wallentin7, D. Xavier8, JH. Alexander4

(1) Tokai University School of Medicine, Isehara, Japan (2) Fuwai Hospital, Beijing, China,
People's Republic of (3) Seoul National University Hospital, Seoul, Korea, Republic of (4) Duke
Clinical Research Institute, Duke University Medical Center, Durham, United States of America
(5) Bristol-Myers Squibb, Princeton, United States of America (6) University of Adelaide, Adelaide,
Australia (7) Uppsala University, UCR-Uppsala Clinical Research Center, Uppsala, Sweden

(8) St. John's Research Institute, Bangolore, India



Global Collaboration ARISTOTLE
39 CountrIeS, 1034 SlteS, 18,201 patlentS 1,993 patients we.re r;crﬁited.fro;ﬁ .

East Asian countries including China
Poland: 314 Finland: 26 (n=843), Japan (n=336), South Korea
Sweden: 217 . (n=310), Philippines(n=2035), Malaysia
Hungary: 455 -126). Hong Kong (n=76)
= and_Singapore (n=40)

Norway: 90

s S : Romania: 274
Canada: Denmark: 339 4  » Ukraine: 956

1057
- - UK. 434 5 Turkey: 6
United States: Netherlands: 309

Russia: 1800

o

. % Japan: 336
Belgium: 194- China: 843 J

Germany: 854 3 *  South Korea: 310
France: 35 India: e
Spain: 230, Taiwan: 57

Czech Rep: 165

Hong Kong: 76

Colombia: 111 Austria: 34 Malaysia: 126 % Thlippines: 205
= Italy: 178 Singapore: 40
Peru: 213 3 Brazil: 700 Israel: 344 L
Chile: 258 ' i

South Africa: 89
Argentina: 1561

Bristol-Myers Squibb and Pfizer



=l= East Asia
=®= Non East Asia

HR (95% ClI)

p-va Iﬁe@’

(interaction)

Efficacy Endpoints

Stroke or Systemic Embolism

Stroke

Hemorrhagic Stroke

Ischemic or Uncertain Type of Stroke

Myocardial Infarction

Death from Any Cause

Safety Endpoints

ISTH Major bleeding

ISTH major or clinically
relevantnon-major bleeding

Intracranial bleeding

Any bleeding

0.743 (0.504 - 1.097)
0.810 (0.661 - 0.993)
0.765 (0.515 - 1.136)
0.799 (0.647 - 0.986)
0.253 (0.103 - 0.618)
0.623 (0.406 - 0.957)
1.171(0.739 - 1.854)
0.863 (0.677 - 1.099)
1.170 (0.424 - 3.226)
0.853 (0.635 - 1.147)

1.020 (0.695 - 1.499)
0.884 (0.788 - 0.992)

0.526 (0.345 - 0.802)
0.717 (0.617 - 0.834)

0.486 (0.353 - 0.669)
0.708 (0.634 - 0.789)
0.359 (0.180 - 0.714)
0.440 (0.304 - 0.636)
0.675 (0.579 - 0.788)
0.720 (0.680 - 0.763)

+*++++

¢

¢

IR "

0.1

Favor
Apixaban

Favor
Warfarin

10

0.6977

0.8461

0.0745

0.2502

0.5634

0.4901

0.1743

0.0301

0.5953

0.4026



Asia

(1/2)

Stroke or SE

Ischemic
stroke

Hemorrhagic
stroke

Intracranial
hemorrhage

Major
bleeding

Myocardial
infarction

All-cause
mortality

Total

Dabigatran
150

1

1

Dabigatran
110

11

Rivaroxaban

(2)

(1)

(2)

(2)

12

Apixaban Edoxaban Edoxaban
60 30

11



Asia RIVA EDOX
(2/2) 20 60
2

StrokeorSE 1 2

Ischemic 1 2 (2) 2 NA
stroke

Hemorrhagic 1 1 (1) 1 NA
stroke

Intracranial 1 1 1 1 NA
hemorrhage

Major 1 1 2 1 NA
bleeding

Myocardial 2 2 (2) 2 NA
infarction

All-cause 2 2 (2) NA
mortality

Total 9 11 12 11 NA



Outline

> NOACs vs. Warfarin: NOACs better

» Dabigatran vs. Rivaroxaban: DABI better
» Dabigatran vs. Apixaban: DABI better (Asian)

» Dabigatran vs. Edoxaban



Baseline Characteristics in 4 Trials

RE-LY* ROCKET-AF® ARISTOTLE” ENGAGE AF-TIMI 48°

Dabigatran Dabigatran Warfarin Rivaroxaban ~ Warfarin Apixaban  Warfarin Edoxaban Edoxaban  Warfarin
150 mg 110 mg (n=6022) (n=7131) (n=7133) (n=9120) (n=9081) 60 mg 30mg (n=7036)

(n=6076)  (n=6015) (n=7035)  (n=7034)

Age (years) 715(88) 714(86) 716(86) 73(65-78) 73(6578) 70(63-76) 70(63-76) 72(64-68) 72(64-78) 72(64-78)

=/5 years 40% 38% 39% 43% 43% 31% 31% 41% 40% 40%
Women 37% 36% 37% 40% 40% 36% 35% 39% 39% 38%
Atrial fibrillation type

Persistent or permanent  67% 68% 66% 81% 81% 85% 84% 75% 74% 75%

Paroxysmal 33% 32% 34% 18% 18% 15% 16% 25% 26% 25%
CHADS2* 22(12) 21(11)  21(11) 3.5 (0-94) 35(095)  21(11)  21(11) 2-8(097) 2:8(097) 28(098)

0-1 32% 33% 31% 0 0 34% 34% <1% <1% <1%

2 35% 35% 37% 13% 13% 36% 36% 46% 47% 47%

3-6 33% 33% 32% 87% 87% 30% 30% 54% 53% 53%
Previous stroke or TIA* 20% 20% 20% 55% 55% 19% 18% 28% 29% 28%
Heart failuret 32% 32% 32% 63% 62% 36% 35% 58% 57% 58%
Diabetes 23% 23% 23% 40% 40% 25% 25% 36% 36% 36%
Hypertension 79% 79% 79% 90% 91% 87% 88% 94% 94% 94%
Prior myocardial infarction ~ 17% 17% 16% 17% 18% 15% 14% 11% 12% 12%
Creatinine clearancet

<50 mL/min 19% 19% 19% 21% 21% 17% 17% 20% 19% 19%

50-80 mL/min 48% 49% 49% 47% 48% 42% 42% 43% 44% 44%

>80 mL/min 32% 32% 32% 32% 31% 41% 41% 38% 38% 37%
Previous VKA use§ 50% 50% 49% 62% 63% 57% 57% 59% 59% 59%
Aspirin at baseline 39% 40% 41% 36% 37% 31% 31% 29% 29% 30%
Median follow-up (years)q 2.0 2:0 2:0 1.9 19 1.8 18 28 2-8 28
Individual median TTR NA NA 67 (54-78) NA 58(43-71) NA 66 (52-77) NA NA 68 (57-77)

Lancet Dec 4, 2013



Primary Endpoint Events

High-Dose Edoxaban vs Warfarin

Annualized
Event Rates (%)

Warfarin
(n =7036)

High-Dose
Edoxaban

HR
(97.5% Cl)

(n =7035)

Stroke or embolic 0.79 < .001¢
event® 1.50 1.18 (0.63-0.99) 02
Stroke or embolic 0.87
Hemorrhagic 0.54
047 038 oy <o
Ischemic stroke® 1.00

HR = hazard ratio; Cl=confidence interval

* Modified intention-to-treat; treatment period

* Prespecified superiority analysis/intention-to-freat; overall study period
¢ Pfor noninferiority

@ Pfor superiority
* 95% confidenceinterval



Primary Endpoint Events

Low-Dose Edoxaban vs Warfarin

Annualized

Event Rates (%)

Stroke or embolic
event®
stroke®

Ischemic stroke®

Warfarin Low-Dose HR
(n =7036) Edoxaban 97.5% Cl
1.07
1.50 1.61 (0.87-1.31)
1.13
1.80 2.04 (0.96-1.34)
0.33
0.47 0.16 (0.22-0.50)¢

1.41
e @ (1.19-1.67)¢

HR = hazard ratio; Cl=confidence interval
* Modified intention-to-treat; treatmentperiod
® Prespecified superiority analysis/intention-to-treat, overall study period

¢ Pfor noninferiority

¢ Pfor superniority
* 95% confidenceinterval

.005°¢
44°

10

<.001

<.001



Total Dabigatran | Dabigatran | Rivaroxaban | Apixaban Edoxaban Edoxaban

(1/2) 150 110 60 30
Stroke or SE 1 2 2 1 1 2
Ischemic 1 2 (2) 2 2 3
stroke

Hemorrhagic 1 1 1 1 1 1
stroke

Intracranial 1 1 1 1 (1) (1)
hemorrhage

Major 1* 1 2 1 1 1
bleeding

Myocardial 2 2 2 2 2 2
infarction

All-cause 2 2 2 1 2 1
mortality

Total 9 11 12 9 10 13



Total RIVA
(2/2) 20
2 1

Stroke or SE 1 2 1 2
Ischemic 1 2 (2) 2 (2) 2 3
stroke

Hemorrhagic 1 1 1 1 (1) 1 1
stroke

Intracranial 1 1 1 1 (1) (1) (1)
hemorrhage

Major bleeding 1* 1 2 1 (1) 1 1
Myocardial 2 2 2 2 (2) 2 2
infarction

All-cause 2 2 2 1 2 1
mortality

Total 9 11 12 9 11 10 13

APIX 2.5 BID:
831 pts only



Supplementary Appendix S5: Figure S3

Edoxaban Hazard Ratio with Interaction Hazard Ratio with Interaction
Subgroup Patients High Low Warfarin High (95% CI) p-value Low (95% CI) p-value
High-dose edoxaban vs warfarin IL.ow-dose edoxaban vs warfarin

All Patients 21105 S B ) 2.04 1.80 H

Age 0.59 o.87
<75 Years 12631 1.3 - B ) 1 1.48 [ ] [ S|
>=75 Years 8474 1.91 2.55 23X [ [

Sex ©.97 .76
Male 13065 1.45 1.86 1.68 b e
Female 8040 176 =1 2.00 - Lo

Region 0.25 0.32
North America a681 1.24 1. 63 1.88 | | e
Latin America 2661 1.61 2.185 2.50 - e
Western Europe 3236 1.84 1.94 - W% - -
Eastern Eurcope 7144 T2 2.14 1.60 e I
Asia 3383 1.86 2.43 2. 37 e s

Race o.28 .49
White 17067 1.53 1.95 1.68 [ J—H
Non-White 4037 i | 2.43 2.34 I | boe

AF Tyvpe 0.0S50 o.az2
Paroxysmal 5366 1.56 1.65 s B —— . -
Persistent aB68 1.59 1.93 1.99 e —.——
Permanent 10865 1.56 2.29 2. 00 i -

Prior Stroke oxr TIA o.86 o.84
Yes 5973 2.44 3.19 2.85 I e Poe
No i1s132 1.24 1.60 1.41 . | —o—

Congestive Heart Failure 0.96 0.33
Yes 12124 1.59 1.91 1.82 b e [SEE
No ss81 1.54 2.21 - I [ S —e—|

Diabetes o.s5a o.35
Yes 7624 1.42 1.90 1.52 e —e—
No 13481 1.65 212 1.96 —e— —e—

Hypertension .09 o.22
Yes 19754 1851 1.99 1.80 —e— o
No 1351 2.49 2.76 1. + & i I g i

CHADS2 Score 0.57 0.95
<=3 16337 1.32 1.67 1.48 —— ——
>3 4768 2.46 3.43 3.00 —e— —

Prior MI o.64 0.42
Yes 2433 AT 2.07 2.18 r e —e—}Aq
No 18669 1.55 2.04 - SEL § 3 —o— -

Dose Adjusted o.97 o.74
Yes 5356 e ) 3.14 2.68 b e Poooe
No 15749 5 Loe ke | 1.69 1.53 —— —eo—

VKA Naiwv o.03 o.oz2
Yes @ 8663 1.4a9 1.97 2. i e —1
No 12441 1.62 2.08 1.60 e e

Aspirin Use at Baseline .06 o.02
Yes 6180 1.54 1.97 2.23 I b e
No 14921 1.58 2.07 1.63 | —o—|

Amiodarone Use at Baseline 0.4s5 <0.01
Yes 2492 1.35 > 3% 7 1.87 [ }—@
No 18613 1.60 2.16 1.79 [ R

Center Level TTR 0.57 0.24
>66.4% 9974 » by T 1.88 1.54 e —e—
<=66.4% 10679 LTS 2047 0 - e ——

T T T T — T T T T T T T
o.s 0.7 1 1.5 2 2s (X3 0.75 1 1.5 2 2.75
=-Edoxaban Better WarfTarin Better—> =-Edoxaban Better WarTarin Better->

Hazard Ratio of the Primary Efficacy Outcome of Stroke or Systemic Embolism with Edoxaban
versus Warfarin, in Pre-specified Subgroups, in the Intention-to-Treat Population During the
Overall Study Period. The solid diamonds represent the hazard ratio and horizontal lines are the 95926
confidence intervals. VK A-experienced denotes =60 days of treatment with a vitamin K antagonist at
any time prior to enrollment. The CHAIDS- is a score predictive of stroke and is calculated by
assigning one point each for a history of congestive heart failure, hypertension requiring treatment, age
=75 years, or diabetes mellitus, and two points for prior stroke or systemic embolic event.” The
creatinine clearance was estimated using the Cockcroft-Gault equation.



Supplementary Appendix 6: Figure S4

Edoxaban

Subgroup Patients High Low
All Patients 21026 2.75 1.61
Age

<75 Years 12594 2.02 1.23

>=75 Years 8432 4.01 2.26
Sex

Male 13020 2.9%0 1.66

Female 8006 2.48 1.54
Region

North America 4665 4.07 2.57

Latin America 2651 2.65 1.66

Western Eurocope 3220 3.26 1.40

Eastern Europe 7121 1.44 0.99

Asia 3369 2. 51 1.87
Race

White 17008 2.72 1.58

NHon-White 4017 2.88 1.76
AF Type

Paroxysmal 5348 3.06 1.36

Persistent 4850 2.42 1.75

Permanent 10825 2.75 1.68
Prior Stroke or TIA

Yes 5950 3.11 1.79

No 15076 2.61 1.58
Congestive Heart Failure

Yes 12086 2.58 L TE

NHo 8940 2.98 1.50
Diabetes

Yes 7599 3.06 1.74

No 13427 2.58 1.54
Hypertension

Yas 19679 2.7T2 1.60

No 1347 3.17 1.86
CHADS2 Score

<=3 16276 2.47 1.40

>3 4750 3.79 2.45
Prioxr MI

Yes 2423 3.09 1.66

No 18600 2.71 1.61
Dose Adjusted

' :j Yes 5330 3.05 1.50

No 15696 2.66 1.65
VKA Naive

Yes 8624 2.86 LaTR

No 12401 2.67 1.55
Aspirin Use at Baseline

Yes 6152 3.62 2.00

No 14872 2.41 1.46
Amiodarone Use at Baseline

Yes 2484 2.79 0.96

No 18542 2.74 i1.70
Center Level TTR

>66.4% 5952 3.15 1.62

<=66.4% 10628 2.33 1.49

2.62
4.83

3.47
SES

4.47
3.74
3.98
2.4
4.12

3.89
3.37

4.85
3.02

3.53
3.36

2.98
3.49

3.51
3.35

Hazard Ratio with
High (95% CI)

High-dose edoxaban vs warfarin
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Interaction
p-value

-S7

.34

.50

-16

.52

.76

.70

.68

54

.96

.02

.62

Hazard Ratio with
Low (95% CI)

Interaction
p-value

Low-dose edoxaban vs warfarin
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1

0.95

<0.01

Hazard Ratio of the Principal Safety Outcome of Major Bleeding with Edoxaban versus
Warfarin, in Pre-specified Subgroups, in the Safety Population During the On-treatment
Period. Major bleeding was as defined by the International Society for Thrombosis and
Haemostasis.'? See Figure S3 legend for explanations of abbreviations.




Asia

(1/2)

Stroke or SE

Ischemic
stroke

Hemorrhagic
stroke

Intracranial
hemorrhage

Major
bleeding

Myocardial
infarction

All-cause
mortality

Total

Dabigatran
150

1

1

Dabigatran
110

11

Rivaroxaban

(2)

(1)

(2)

(2)

12

Apixaban

11

Edoxaban
60

NA

NA

NA

NA

NA

NA

Edoxaban
30

NA

NA

NA

NA

NA

NA



Asia RIVA
(2/2) 20
2 (2)

StrokeorSE 1 2 2
Ischemic 1 2 (2) 2 NA NA NA
stroke

Hemorrhagic 1 1 (1) 1 NA NA NA
stroke

Intracranial 1 1 1 1 NA NA NA
hemorrhage

Major 1 1 2 1 NA 1
bleeding

Myocardial 2 2 (2) 2 NA NA NA
infarction

All-cause 2 2 (2) NA NA NA
mortality

Total 9 11 12 11 NA NA NA



Outline

> NOACs vs. Warfarin: NOACs better

» Dabigatran vs. Rivaroxaban: DABI better

» Dabigatran vs. Apixaban: DABI better (Asian)
» Dabigatran vs. Edoxaban: DABI better

» Review of specific conditions



High risk of bleeding, e.g. Consider agent / dose with the Dabigatran 110

HAS-BLED >3 lowest Incidence of bleeding Apixaban

Previous Gl bleeding or Consider agent with the lowest Roixaban

high-risk reported incidence of Gl bleed P

High risk of ischemic Consider agent / dose with the :

stroke, low bleeding risk best reduction of ischemic stroke DML 1

Previous stroke onsider best investigated agent or Rivaroxaban
*| (secondary prevention) reduction of secondary strok Apixaban

CAD, previous Mi or high- Consider agent with a positive -|Rl\mnmh|n

risk for ACS/MI effectin ACS

ol Consider agent less dependent on Apixaban

. ik renal function Rivaroxaban
" Consider agent / dose with no Apixaban

Gl upset/ disorders *| reported Gli effects — | Rivaroxaban

Patient preference Consider once daily formulation Rivaroxaban

Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/clc. 22204 © 2013 Wiley Periodicals, Inc.



Table 2. Numbers Meeded to Treat in Comparison With Warfarin Sodium for the Prevention of Intracranial
Hemorrhage

MNNT vs Warfarin Sodium

Drug Madlan 2.5%Cr 97.5%
Dablgatran etexllate mesylate, 110 myg 2932 6.56 13020
Dablgatran etexilate mesylate, 150 mg 34 .53 1.57 156.80
Rivaroxaban 59.11 10.98 348.10
Aplxaban 15.07 7.85 157.20
Aspirin 3960 -188.60 376.30

JAMA Neurclogy Published online October 28, 2013



High risk of bleeding, e.g. Consider agent / dose with the Dabigatran 110

HAS-BLED >3 lowest Incidence of bleeding Apixaban

Previous Gl bleeding or Consider agent with the lowest Roixaban

high-risk reported incidence of Gl bleed P

High risk of ischemic Consider agent / dose with the :

stroke, low bleeding risk best reduction of ischemic stroke DML 1

Previous stroke onsider best investigated agent or Rivaroxaban
*| (secondary prevention) reduction of secondary strok Apixaban

CAD, previous Mi or high- Consider agent with a positive -|Rl\mnmh|n

risk for ACS/MI effectin ACS

ol Consider agent less dependent on Apixaban

. ik renal function Rivaroxaban
" Consider agent / dose with no Apixaban

Gl upset/ disorders *| reported Gli effects — | Rivaroxaban

Patient preference Consider once daily formulation Rivaroxaban

Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/clc. 22204 © 2013 Wiley Periodicals, Inc.



Safety outcomes (Asia vs. non-Asia)

. Dabigatran Dabigatran
Rate (%/year) 150mg bid 110mg bid
Dabigatran  Warfarin vs. Warfarin vs. Warfarin
150mg 110mg Interaction Interaction
bid bid HR (95%Cl) p value HR (95%Cl) p value
Major bleeding 0.0079 0.0705
Asia 2.17 2.22 3.82 - .
Non-Asiz 3.52 2.99 3.53 . & |
Gl major bleeding 0.0089 0.3379
0.96 1'15 1.41 B B N -
Non-Asia 1.69 1.14 1.01 —— —i—
Life threatening bleeding 0.1749 0.0738
Asia 1.28 0.91 2.20 - -
Non-Asia 1.52 1.29 1.79 . I : =
Intracranial bleeding 0.9509 0.4561
Asia 0.45 0.23 1.10 — »—
Non-Asia 0.29 0.23 0.71 - ' =
Minor bleeding <0.0001 <0.0001
Asia 12.43 10.12 19.66
Non-Asia 15.27 13.69 15.81 [ | |
Major or minor bleeding <0.0001 <0.0001
Asia 13.99 11.72 22.03 m
Non-Asia 17.02 15.27 17.74 * |
| |
0 1.0 2.0 0 1.0 2.0
Dabigatran = Warfarin Dabigatran Warfarin
Asia: n=2,782; Non-Asia: n=15,331 better better better better

Hori M, et al. Stroke. 2013;44:1891-1896



High risk of bleeding, e.g. Consider agent / dose with the Dabigatran 110

HAS-BLED >3 lowest Incidence of bleeding Apixaban

Previous Gl bleeding or Consider agent with the lowest Roixaban

high-risk reported incidence of Gl bleed P

High risk of ischemic Consider agent / dose with the :

stroke, low bleeding risk best reduction of ischemic stroke DD 159 ‘

Previous stroke onsider best investigated agent or Rivaroxaban
*| (secondary prevention) reduction of secondary strok Apixaban

CAD, previous Mi or high- Consider agent with a positive -|Rl\mnmh|n

risk for ACS/MI effectin ACS

ol Consider agent less dependent on Apixaban

. ik renal function Rivaroxaban
" Consider agent / dose with no Apixaban

Gl upset/ disorders *| reported Gli effects — | Rivaroxaban

Patient preference Consider once daily formulation Rivaroxaban

Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/clc. 22204 © 2013 Wiley Periodicals, Inc.



Subgroup analysis in patient with previous
stroke or TTIA 595

Dabigatran Dabigatran Rivaroxaban vs. Apixaban vs.
110 mg vs. warfarin 150 mg vs. warfarin warfarin warfarin
Outcome RR (95% Cl) RR (95% Cl) HR (95% Cl) HR (95% Cl)
Stroke or systemic embolism  0-84 (0-58-1-20) 0-75 (0-52-1-08) 0-94 (0-77-1-16) 0-76 (0-56—-1-03)
Major bleeding 0-66 (0-48-0-90) l, 1-01 (0-77-1-34) 0-97 (0-79-1-19) 0-73 [0-55—0-98).,
Hemorrhagic stroke 011 (0:03-047) 027(010-072) J 073 (042-126) 037 (0-21-067) JJ.

» Outcomes for subgroup of patients with previous
stroke or TIA were consistent

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



High risk of bleeding, e.g.
HAS-BLED >3

Consider agent / dose with the
lowest incidence of bleeding

Consider agent with the lowest
reported incidence of Gl bleed

Dabigatran 110
Apixaban

Apixaban

Previous Gl bleeding or
high-risk

4

High risk of ischemic Consider agent / dose with the :
stroke, low bleeding risk best reduction of ischemic stroke DML 1
Previous stroke onsider best investigated agent or Rivaroxaban
*| (secondary prevention) reduction of secondary strok Apixaban
CAD, previous Mi or high- cmmmam -|Rl\mnmh|n
risk for ACS/MI effect in ACS
Consider agent less dependent on Apixaban
it el "l renat tunction Rivaroxaban
X Consider agent / dose with no Apixaban
Gl upset / disorders *| reported Gl effects — | Rivaroxaban

Rivaroxaban

Patient preference

Consider once daily formulation

Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/ clc. 22204 © 2013 Wiley Periodicals, Inc.



NOACs VKAs Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
S]_]_bg]_‘oup 1.9.1 Dabigatran
NCTO1136408 (D) ] 104 0 62 Mot estimahle
al = f PETRO 0 166 070 Not estimable
an ySIS 0 RE-LY 195 12091 76 6022 1.29[0.99, 1.69] :
Subtotal (95% CI) 12361 6154 1.29[0.99, 1.69]
myo Cal.‘dial Total events 195 75
Heterogeneity: Not applicable
- f . Test for overall effect: Z=1.92 (P = 0.06)
ln ar(:tlon 1.9.2 Edoxaban
WEITZ 5 713 0 250 0.2% 3.87[0.21, 69.68)
CHUNG ] 159 0 75 Mot estimahble
YAMASHITA 0 260 0 125 Mot estimahle
Subtotal (95% Cl) 1132 450  0.2% 3.87[0.21, 69.68] | e ——
Total events 5 1]
Heterogeneity: Not applicable
Test for overall effect: £=0.92 (P = 0.36)
1.9.3 Apixaban
1 1 ARISTOTLE-J 0 148 0 74 Mot estimahle
D'd nOt flnd anv ARISTOTLE a0 9120 102 9081 31.0% 0.88 [0.66, 1.16) :
. . a Subtotal (95% CI) 9268 9155 31.0%  0.88[0.66, 1.16]
statlstlcally Total events 90 102
Heterogeneity. Mot applicable
significant differe nce Test far overall effect: Z= 0.90 (P = 0.37)
1.9.4 Rivaroxaban
between the NOACs  ncrooerazes riy 0 75 0 27 Not estimable
NCTO0S73323 (R2) ] a0 0 26 Not estimahble
1 J-ROCKET-AF 3 637 1 637 0.3% 3.00[0.31, 28.76]
and warfa"n ROCKET-AF 101 7061 126 7082 38.1% 0.80[0.62, 1.04] :
Subtotal (95% Cl) 7823 7772 38.4%  0.82[0.64, 1.06]
Total events 104 127
Heterogeneity: Chi*=1.29, df=1 (P = 0.26), F= 22%
Test for overall effect Z=1.50(FP=0.13)
Total (95% CI) 30584 23531 100.0%  0.99[0.85,1.15] 4
Total events 394 304
Heterogeneity: Chi*=8.89, df= 4 (P = 0.06), F= 55% 01 o1 10 100

Testfor overall effect: Z=0.13 (F=0.89)
Test for subagroup differences: Chi*=7.52, df=3 (P =006}, F=601%

Favours NOACs Favours VKAs
Circulation 2012 Nov 13,;126(20):2381

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



Myocardial ischaemic events subanalysis:

cardiac outcomes

RE-LY trial

© Numerical imbalance in rate of MI that was not statistically
significant for either dose of dabigatran vs warfarin

Annual rate (%) D110 vs warfarin D150 vs warfarin
D110 Di50 W HR(95% CI) Pvalue HR(95%CI) P value
Total MI 0.82 0.81 0.64 | 1.29(0.96-1.75) 0.09 1.27 (0.94-1.71) 0.12
Clinical MI 0.73 0.74 0.56 1.30(0.95-1.80) 0.10 1.32 (0.96-1.81) 0.09
Silent MI 0.09 0.07 0.08 1.22(0.50-2.93) 0.66 0.87 (0.34-2.27) 0.72
Fatal MI 0.13 0.11 0.10 1.32(0.63-2.80) 0.46 1.06 (0.49-2.33) 0.88

D110 = dabigatran 110 mg twice daily; D150 = dabigatran 150 mg twice daily;
MI = myocardial infarction; W = warfarin
Hohnloser SH et al. Circulation 2012;125:669-76

Disclaimer: Dabigatran etexilate is now approved for dlinical use in stroke prevention in atrial fibrillation in certain countries.
Please check local prescribing information for further details



Stroke and ischaemic events: RELY-ABLE®"

D150 D110
Event (%/yr)  (%/yr) iR e
Stroke or SEE 1.46 1.60 0.91 0.69-1.20
All stroke 1.24 1.38 0.89 0.66-1.21
Ischaemic 1.15 1.24 0.92 0.67-1.27
Haemorrhagic 0.13 0.14 0.89 0.34-2.30
Myocardial infarction 0.69 0.72 0.96 0.63-1.45
Pulmonary embolism 0.13 0.11 1.14 0.41-3.15

*5851 patients followed for mean of 2.3 years after RE-LY (Dabigatran blinded dose continued in RELY-ABLE)
D150 and D110 = dabigatran 150 and 110 mg twice daily, respectively; HR = hazard ratio

SEE = systemic embolic event

Disclaimer: Dabigatran etexilate is now approved for clinical use in stroke prevention in atrial fibrillation in certain countries.
Please check local prescribing information for further details
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dabigatran 110mg vs Warfarin* dabigatran 150mg vs Warfarin*

Hazard ratio (95% Cl) Hazard ratio (95% Cl)
Outcome / Model
Death o] 0.79(0.65; 0.95) lo—| 0.57(0.40; 0.80)
Myocardial infarction e 0.30(0.18; 0.49) e 0.40(0.21; 0.70)
Pulmonary embolism —e— 0.33(0.12; 0.74) e 0.24(0.06; 0.72)
Intracranial bleeding —e—] 0.24(0.08; 0.56) ; o ; 0.08(0.01; 0.40)
Hospitalisation . 0.55(0.49; 0.57) ol 0.86(0.79; 0.93)
| | | | | |
0.01 020 1.00 5.00 0.01 0.20 1.00 5.00
Favours Favours Favours Favours
dabigatran 110mg  warfarin dabigatran 150mg  warfarin

*Patient number: Dabigatran 110mg (N=2,739); Warfarin D110 matched (N=4,940); Dabigatran 150mg (N=2,239); Warfarin D150 matched (N=3,996)

Journal of the American College of Cardiology Vol. 61, No. 22, 2013
© 2013 by the American College of Cardiology Foundation ISSN 0735-1097/836.00

Published by Elsevier Inc. http://dx.doi.org/10.1016/j.jacc.2013.03.020



High risk of bleeding, e.g. Consider agent / dose with the Dabigatran 110

HAS-BLED >3 lowest Incidence of bleeding Apixaban

Previous Gl bleeding or Consider agent with the lowest Roixaban

high-risk reported incidence of Gl bleed P

High risk of ischemic Consider agent / dose with the :

stroke, low bleeding risk best reduction of ischemic stroke DML 1

Previous stroke onsider best investigated agent or Rivaroxaban
*| (secondary prevention) reduction of secondary strok Apixaban

CAD, previous Mi or high- Consider agent with a positive -|Rl\mnmh|n

risk for ACS/MI effectin ACS

ol Consider agent less dependent on Apixaban

. ik renal function Rivaroxaban
" Consider agent / dose with no Apixaban

Gl upset/ disorders *| reported Gli effects — | Rivaroxaban

Patient preference Consider once daily formulation Rivaroxaban

Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/clc. 22204 © 2013 Wiley Periodicals, Inc.



Comparisons between Novel Oral Anticoagulants and
Vitamin K Antagonists in Patients with CKD

NOACs VHAs Risk Ratioc Risk Ratio

Study or Subgroup Events Total Events Total Weight |V, Random, 95% CI IV, Random, 95% CI
Stroke and Systemic Thromboembaolism
ARISTOTLE 54 1493 BO 1512 289.1% 0.79 [0.58, 1,12] —

ROCKET-AF 5 14 B 143 11.5% 0.85 [0.26, 2.71] e

B4 2378 103 1092  30.8% 0.37 [0.28, 0.49] .

ROCKET-AF 50 1481 60 1452 28.6% 0.82 [0.57, 1.18] —-
Subtotal (95% CI) 5494 4199 100.0% 0.64 [0.39, 1.04] S -
Total events 183 238
Heterogeneity: Tau® = 018, Chif = 1625 di = 3 (P =0.001); P = 82%
Tasl for overal effect: £=1.81 (F = 0.07)

Figure 2. (A) There was no significant difference in the risk of stroke and systemic
thromboembolism among participants with a CrCl=50 ml/min given a NOAC versus a VKA
(RR, 0.64; 95% ClI, 0.39-1.04). (B) There was no significant difference in the risk of recurrent
thromboembolism or thromboembolism-related death among participants with a CrCI=50 ml/
min given a NOAC versus a VKA (RR, 0.97; 95% CI, 0.43-2.15).

JAm Soc Neophrol 25; s, 201 4. doi: 100148 1045M 201 3040341



REVIEWS

Anticoagulants in atrial fibrillation patients
with chronic kidney disease

Relative risk reduction

50

30

20

10

Figure 1 | Relative risk reductions in stroke or systemic
embolism and major haemorrhage by novel oral
anticoagulants versus warfarin in patients with moderate
CKD.?1%2% patients with CKD had estimated creatinine
clearances of 30-49ml/min, except for those treated with
apixaban (25-50 ml/min). Risk reductions were
statistically significant for dabigatran 150 mg on stroke
and for apixaban on major haemorrhage. Abbreviation:
CKD, chronic kidney disease.

I stroke or systemic embolism
] Major haemorrhage

i

Dablgatran Dablgatran ADIXEDE N Rivaroxaban
150mg 110mg

Anticoagulant

Nat. Rev. Nephrol. 2012;8:569-578.



Management of bleeding in patients taking K&
new oral anticoagulants

» Warfarin can be reversed with four-factor PCC or FFP in conjunction with
vitamin K

» Absence of a reversal agent, but the shorter half-lives provide assurance
that drug concentrations will decline relatively rapidly after discontinuation

Dabigatran (Pradaxa®) Rivaroxaban (Xarelto®) Apixaban (Eliquis®)
Half-life 12-14 h 7-11h 12 h
Protein binding 35% 95% 87%
* Local and supportive care * Local and supportive care * Local and supportive care
Management « Dijalyzable ~60% of * Possibly PCC, rF Vlla
dabigatran

PCC (prothrombin complex concentrate)

* Consist of four-factor concentrates (ll, VII,IX, X)

* Inasmall human study, PCC 50 unit/kg led immediate and complete reversal of the
anticoagulant effect of rivaroxaban

British J Hematol. 2011; 154: 311-24. Lancet Neurol. 2012 Dec;11(12):1066-81 FFP= fresh frozen plasma
Ann Pharmacother. 2011; 45:869-75. Thrombosis. 2012;2012:108983.

http://www.slideshare.net/satanicala/novel-oral-anticoagulants-for-stroke-prevention-in-patients-with-atrial-fibrillation



High risk of bleeding, e.g. Consider agent / dose with the Dabigatran 110

HAS-BLED >3 lowest Incidence of bleeding Apixaban

Previous Gl bleeding or Consider agent with the lowest Roixaban

high-risk reported incidence of Gl bleed P

High risk of ischemic Consider agent / dose with the :

stroke, low bleeding risk best reduction of ischemic stroke DML 1

Previous stroke onsider best investigated agent or Rivaroxaban
*| (secondary prevention) reduction of secondary strok Apixaban

CAD, previous Mi or high- Consider agent with a positive -|Rl\mnmh|n

risk for ACS/MI effectin ACS

ol Consider agent less dependent on Apixaban

. ik renal function Rivaroxaban
" Consider agent / dose with no Apixaban

Gl upset/ disorders *| reported Gli effects — | Rivaroxaban

Patient preference Consider once daily formulation Rivaroxaban

Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/clc. 22204 © 2013 Wiley Periodicals, Inc.



Capsule Pellet

Tartaric
acid core

Dabigatran etexilate coat Seal coating

Generation of acidic microenvironment by tartaric acid core
— Increase of drug dissolution and absorption
— Ensures that absorption is less affected by variations in gastric pH

Tartaric acid in white wine: 450-1200 mg/glass (0.2 L) -- 2.5 to 6.7
fold higher than that (178 mg) in a single dabigatran 150 mg capsule.

[t is important to inform patients that dyspepsia may
occur. The administration of dabigatran within meals
(breakfast and dinner) can mitigate this effect [22]. The value

Scandinavian Journal of Gastroenterology. 2012; Early Online, 1-8
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Clin. Cardiol. (in press)

Savelieva and Camm: Oral anticoagulants in patients with AF
Published online in Wiley Online Library (wileyonlinelibrary.com)
DOl:10.1002/clc. 22204 © 2013 Wiley Periodicals, Inc.



Characteristics of New Oral Anticoagulants

Table 1. Characteristics of Oral Anticoagulants Under Development in Japan®*'

Dabigatran Rivaroxaban Apixaban Edoxaban
Target factor Thrombin Xa Xa Xa
tisz (h) 12-14 9-13 8-15 6—1131
tmax (h) 0.5-2 2-4 1-4 1-1.531
Bioavailability 6.5% (humans) 67—86% (animals) 49% (humans) 60% (animals)
Protein binding 35% 92-95% 87% 40-59%
Metabolism Glucuronidation CYP3A4/2J2°8 CYP3A4°8 CYP3A
Renal excretion 80% 33% 25% 35-39%
Prodrug Yes No No No
PRI ?r?gglng?nir Johnsc}?\ag;ejéhnson Brlstol-hlly;zreerqUIbbf’ LETE 22078

CircJ 2011; 75: 1539-1547.




Dosing and Pharmacokinetic Variations

Plot of drug with ~ 11 hour half-life
-- Less peak-to-trough variation with BID compared to QD

-- Missing a single QD dose is the pharmacokinetic equivalent to
missing three BID doses

8000 -

Vissed
8000 - QD dose -_BID

Concentration of Drug
in Blood {ng/mf)

4000 :
- Missed ..
ﬂig::ﬂ 'BID doses '~
‘;;;.) ‘-;j A owT e T e e #TF R T OO gET GR RTE TE g o b G ST T .---"""““'"""m‘_'mmlnm—-—'_“mrmv'_'

19. 20 21 22 23 24 25
B Dosing Times {days)

Comte L et al. J Pharmacokinet Phermacodyn. 2007,34:549-558,



Twice daily dosing of dabigatran for stroke
prevention in AF: a pharmacokinetic justification

= 20 150 mg bid
E | a4 300 mg qd
3 % PO = ot e
c 400-
% BID regimen has lower PT fluctuation compared to QD regimen
2
S . typof 5-9hi 249 === 20mgQD
¢ 300+ 29 o % | —10mgBID
9 healthy, 11-13 h 2
g in elderly § 20 1
@ ?
1] J -
5 200 * Minimal PT effect 1= 16 {
£ in the 2" half of c
£ the inter-dosing 3 12
(o) : : =
2 4004 mterval with QD . . . . i . .
8 ! eIy 0 24 48 72
Time (hours)
0_
I T T T T T 1
0 4 8 12 16 20 24

Time [hours]

Figure 1. Predicted median concentration (10th-90th percentiles) versus time profiles at steady state after oral administration of dabigatran etexilate

150 mg twice daily (bid) and 300 mg once daily (qd). Data simulated for the typical RE-LY patient with AF (male, 72 years old, Caucasian, weight 80kg,
Cr) 68.64 mL/min).
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ROCKET-AF: Rivaroxaban#H pl{5 2% P & i ZESAIE N

B Events after Discontinuation
100+
90- 109
— 80_ —
< 8
@ 70— Rivaroxaban
& 6
o Warfarin
> 50- 44
> 40
g O 2-
= §
£ 30+
=] 04 T T | T T T |
O 204 0 120 240 360 480 600 720 840
10 »
O_F'_ —-_l | 1 I | I |
0 120 240 360 480 600 720 840
Days since Drug Discontinuation
No. at Risk
Rivaroxaban 2088 1270 986 775 543 364 211 101 Pradqxa
Warfarin 1962 1193 880 681 470 326 196 96 atigatan eexiate
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Stroke or Non-Central Nervous System Embolism Rates and Stroke, Non—-Central Nervous System Embolism,

o Myocardial Infarction, or Vascular Death During Post-Study-Drug Discontinuation Risk Period*

Events per 100 Patient-Yrs

(Total Events)
Rivaroxaban:

Rivaroxaban Warfarin Warfarin HR (95% CI) p Value
Stroke or non-CNS embolism rates
All discontinuations and interruptions (before end of study) 16.49 (51) 14.05 (44) 1.21(0.81-1.81) 0.35
Temporary interruptions 6.20 (9) 5.05(8) 1.28 (0.49-3.31) 0.62
Permanent discontinuations 25.60 (42) 23.28 (36) 1.10 (0.71-1.72) 0.66
After end of study 6.42 (22) 1.73(6) 3.72(1.51-9.16) 0.0044
All discontinuations and interruptions (before end of study) + after 11.20 (73) 7.57 (50) 1.50 (1.05-2.15) 0.026
end of study events
Stroke, non-CNS embolism, MI, or vascular death
All discontinuations and interruptions (before end of study) 46.97 (145) 52.50 (164) 0.92 (0.74-1.15) 0.47
Temporary interruptions 9.66 (14) 10.75 (17) 0.95(0.47-1.94) 0.89
Permanent discontinuations 80.01 (131) 95.28 (147) 0.84 (0.67-1.07) 0.16
After end of study 9.05 (31) 4.03 (14) 2.24 (1.19-4.22) 0.012
All discontinuations and interruptions (before end of study) + after 27.02 (176) 26.97 (178) 1.02 (0.83-1.26) 0.85

end of study events

*Risk period for temporary interruptions is 3 days post-stop to 3 days post-resumption; for permanent discontinuations and end of study is 3-30 days post-stop; for permanent discontinuations and end
of study, only patients with =3 days follow-up post-stop are included (N=13,650).
Cl = confidence interval; CNS = central nervous system; HR = hazard ratio; Ml = myocardial infarction.

J Am Coll Cardiol 2013;61:651-8.



XARELTO® Revised: December 2011

(rivaroxaban) tablets, for oral use 02X12012A

HIGHLIGHTS OF PRESCRIBING INFORMATION

These highlights do not include all the information needed to use XARELTO®

(rivaroxaban) safely and effectively. See full prescribing information for
XARELTO.

XARELTO (rivaroxabhan) tablets, for oral use
Initial U.S. Approval: 2011

WARNINGS: (A) DISCONTINUING XARELTO IN PATIENTS WITH
NONVALVULAR ATRIAL FIBRILLATION INCREASES RISK OF STROKE,
(B) SPINAL/EPIDURAL HEMATOMA
See full prescribing information for complete boxed warning

A. DISCONTINUING XARELTO IN PATIENTS WITH NONVALVULAR ATRIAL
FIBRILLATION

Discontinuing XARELTO places patients at an increased risk of thrombotic
events. If anticoagulation with XARELTO must be discontinued for a reason
other than pathological bleeding, consider administering another
anticoagulant (2.1, 5.1, 14.1).

B. SPINAL/EPIDURAL HEMATOMA

AR ER = 23R %2, FDAZERivaroxaban 1

B8 o ) SH S 22 O] AL I 1 P [EL FRL B 225

Consider the benefits and risks before neuraxial intervention in patients
anticoagulated or to be anticoagulated for thromboprophylaxis (5.3).




Events after discontinuation of randomized
treatment at the end of the ARISTOTLE trial

Stroke or systemic embolism after stopping study drug at end of trial

Days after last dose|Apixaban to \.IKA Group |Warfarin to VKA Group
n/N % /year n/N % /year
Stroke or systemic embolism
1-30 21/6791 4.02 5/6569 0.99
1-2 1/6791 2.69 1/6569 2.78
3-7 4/6787 4.31 0/6566 0
8-14 5/6780 3.85 1/6559 0.80
15-30 11/6771 4.18 3/6548 1.18

ARISTOTLE study/NeR 222 [EI1RAVIERZ, T 5l iRt R1E
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FULL PRESCRIBING INFORMATION

WARNING: DISCONTINUING ELIQUIS IN PATIENTS WITHOUT ADEQUATE
CONTINUOUS ANTICOAGULATION INCREASES RISK OF STROKE

Discontinuing ELIQUIS places patients at an increased risk of thrombotic events. An

increased rate of stroke was observed following discontinuation of ELIQUIS in clinical

trials in patients with nonvalvular atrial fibrillation. If anticoagulation with ELIQUIS
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WARNING: DISCONTINUING PRADAXA IN PATIENTS
WITHOUT ADEQUATE CONTINUOUS ANTICOAGULATION
INCREASES RISK OF STROKE
See full prescribing information for complete boxed warning.

Discontinuing PRADAXA places patients at an increased risk of
thrombotic events. If anticoagulation with PRADAXA must be
discontinued for a reason other than pathological bleeding, consider
coverage with another anticoagulant. (2.6, 5.1)

%Factor Xa inhibitorA[E]#J:2Pradaxa (dabigatran)
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Outline

> NOACs vs. Warfarin: NOACs better

» Dabigatran vs. Rivaroxaban: DABI better

» Dabigatran vs. Apixaban: DABI better (Asian)
» Dabigatran vs. Edoxaban: DABI better

» Review of specific conditions: DABI applicable

> Conclusion



Total Dabigatran | Dabigatran | Rivaroxaban | Apixaban Edoxaban Edoxaban

(1/2) 150 110 60 30
Stroke or SE 1 2 2 1 1 2
Ischemic 1 2 (2) 2 2 3
stroke

Hemorrhagic 1 1 1 1 1 1
stroke

Intracranial 1 1 1 1 (1) (1)
hemorrhage

Major 1* 1 2 1 1 1
bleeding

Myocardial 2 2 2 2 2 2
infarction

All-cause 2 2 2 1 2 1
mortality

Total 9 11 12 9 10 13



Total RIVA
(2/2) 20
2 1

Stroke or SE 1 2 1 2
Ischemic 1 2 (2) 2 (2) 2 3
stroke

Hemorrhagic 1 1 1 1 (1) 1 1
stroke

Intracranial 1 1 1 1 (1) (1) (1)
hemorrhage

Major bleeding 1* 1 2 1 (1) 1 1
Myocardial 2 2 2 2 (2) 2 2
infarction

All-cause 2 2 2 1 2 1
mortality

Total 9 11 12 9 11 10 13

APIX 2.5 BID:
831 pts only



Asia

(1/2)

Stroke or SE

Ischemic
stroke

Hemorrhagic
stroke

Intracranial
hemorrhage

Major
bleeding

Myocardial
infarction

All-cause
mortality

Total

Dabigatran
150

1

1

Dabigatran
110

11

Rivaroxaban

(2)

(1)

(2)

(2)

12

Apixaban

11

Edoxaban
60

NA

NA

NA

NA

NA

NA

Edoxaban
30

NA

NA

NA

NA

NA

NA



Asia RIVA
(2/2) 20
2 (2)

StrokeorSE 1 2 2
Ischemic 1 2 (2) 2 NA NA NA
stroke

Hemorrhagic 1 1 (1) 1 NA NA NA
stroke

Intracranial 1 1 1 1 NA NA NA
hemorrhage

Major 1 1 2 1 NA 1
bleeding

Myocardial 2 2 (2) 2 NA NA NA
infarction

All-cause 2 2 (2) NA NA NA
mortality

Total 9 11 12 11 NA NA NA



Outline

> NOACs vs. Warfarin: NOACs better

» Dabigatran vs. Rivaroxaban: DABI better

» Dabigatran vs. Apixaban: DABI better (Asian)
» Dabigatran vs. Edoxaban: DABI better

» Review of specific conditions: DABI applicable

> Conclusion:

Factor lla inhibitor is better!!!
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Taiwan Association of Lipid Educators

Holistic Care for the Patients with Cardiovascular Diseases:
Controversies and Issues in 2013

Debate

Which one is better — Factor lla or Xa inhibitor?

Factor lla inhibitor is better
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Stroke or SE

Ischemic
stroke

Hemorrhagic
stroke

Intracranial
hemorrhage

Major
bleeding

Myocardial
infarction

All-cause
mortality

Total

1*

2

(2)

12

10

Stroke or SE

Ischemic
stroke

Hemorrhagic
stroke

Intracranial
hemorrhage

Major
bleeding

Myocardial
infarction

All-cause
mortality

Total

1

1

RIVA
20
2 (2)

(2)

(1)

(2)

(2)

12

(2)

11

NA

NA

NA

NA

NA

NA

NA



M=

Stroke or SE 2 NA 2 Stroke or SE 2

Ischemic 2 NA (2) 3 Ischemic 2 NA NA NA
stroke stroke

Hemorrhagic 1 NA (1) 1 Hemorrhagic 1 NA NA NA
stroke stroke

Intracranial 1 NA (1) (1) Intracranial 1 NA NA NA
hemorrhage hemorrhage

Major 1 NA (1) 1 Major 1 NA NA NA
bleeding bleeding

Myocardial 2 NA (2) 2 Myocardial 2 NA NA NA
infarction infarction

All-cause 2 NA (2) 1 All-cause 2 NA NA NA
mortality mortality

Total 11 NA 11 13 Total 11 NA NA NA
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Conclusion

“Factor lla inhibitor is better”






