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OACs decrease the risk of adverse events
in AF patient
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Era without NOACSs ( Year 1996 — 2011 )

Ischemic stroke Hazard ratio ( 95% Cl ) P value
No antithrombotic therapy Reference * -
Anti-platelet drugs Unadjusted model 0.90 (0.80 - 1.02) -—Q—E- 0.093

Adjusted model’ 0.91(0.80 - 1.04) ._q.-ir. 0.153

Competing risk” 0.93 (0.82 - 1.06) -—Q—i—- 0.255

Propensity match 0.91 (0.78 - 1.06) ——e 0.212

Warfarin Unadjusted model 0.68 (0.49 - 0,93) —_—,— i 0.017
Adjusted model’ 0.65 (0.47 - 0.91) —, i 0.011

Competing risk" 0.69 (0.49 - 0.96) — 0.027

Propensity match 0.61(0.40 - 0.94) & E 0.024

i

ICH i
No antithrombotic therapy Reference + -
Anti-platelet drugs Unadjusted model 0.95(0.71-1.27) -—QE—- 0.733

Adjusted model’ 0.85 (0.63 - 1.14) -—o—i—- 0.272
Competing risk" 0.87 (0.65 - 1.17) — 0.365
Propensity match 1.02 (0.70 - 1.48) + 0.922
Warfarin Unadjusted model 1.27 (0.72 - 2.25) E * 0.407
Adjusted model* 1.22 (0.68 - 2.18) E o 0.512
Competing risk" 1.26 (0.70 - 2.25) — 0.441
Propensity match 1.46 (0.58 - 3.71) : * 0.425
H
0.3 0.5 1.0 2.0 4.0
Hazard ratio [ 95% CI )
Favor treatment Favor ne treatment

Circulation. 2018;138:37




NOAC had better performance than

Warfarin

MOAC (events) Warfarin (events)

RE-LY=*

ROCKET AF5t
ARISTOTLE™:

EMGAGE AF-TIM| 4854

Combined {random)

134/6076
2697081
212/9120
296/7035

199/6022
306/7090
265/9081
3377036

91129312 110729229

088 (0-75-1.03) 012

0-80 (0-67-0.95) 0012
0.88 (0.75-1.02)  0.10
0.81 (073-0.91)  <0.0001

|
0:5

Fawours MOAC

Pooled NOAC Pooled warfarin

(events) (events)

Efficacy

Ischaemic stroke
Haemorrhagic stroke
Myaocardial infarction

All-cause mortality

Safety

Intracranial haemaorrhage

Gastrointestinal bleeding

665/29292 724/29221
130/29292 263/29221
413/29292 432/29221
2022/29202  2245/29221

204/29287 425/29211
751/29287 591/29211

1
1.0 2.0
—

Fawours warfarin

0-49(0-38-0.64)  <0.0001

_€>_ 0-97 (0-78-1.20) 0-77
e

0-90 (0-85-0.95) 0-0003

048 (0-39-0-59)  <0:0001

O 125(1.01-155)  0.043

[
0-2

I
o5

‘—
Favours NOAC

I
1 2

—
Favours warfarin

Lancet 2014; 383: 95562




-
Stroke and systemic embolism

NOAC VKA
Event/Total Event/Total OR (95% CI)

Asian
RE-LY, 150mg 25/933 53/926 —— 0.45 (0.28-0.74)
ROCKET AF 21/468 27/464 L 0.76 (0.42-1.37)
ARISTOTLE 44/988 60/1005 0.73 (0.49-1.09)
ENGAGE AF, 60mg 34/646 47/644 0.71 (0.45-1.11)
Qverall Effect —— '35% 0.65(0.52-0.83)
Q=29 (P=0.411)
£=0.0%

Non-Asian
RE-LY, 150mg 109/5143  149/5096 —— 0.72 (0.56-0.92)
ROCKET AF 248/6613  279/6626 —.—— 0.89 (0.74-1.06)
ARISTOTLE 168/8132  205/8076 0.81 (0.66-1.00)
ENGAGE AF, 60mg 262/6389  290/6392 0.90 (0.76-1.07)
Overall Effect < - 1 5% 0.85 (0.77-0.93)
Q=26 (P= 0.462)
£=0.0%

Interaction P= 0.045

Interaction P=0.045 . ‘ . .

0.0 0.5 1.0 1.5 2.0

«— —

Favors NOAC Favors VKA

Wang, Lip, Lin, and Chiang, Stroke. 2015 Sep;46(9):2555-61



-
Major bleeding

NOAC VKA
Event/Total Event/Total OR (95% CI)

Asian
RE-LY, 150mg 39/933 66/926 —.— 0.57 (0.38-0.85)
ROCKET AF 23/466 35/462 L 0.63 (0.37-1.09)
ARISTOTLE 33/981 63/1002 0.52 (0.34-0.80)
ENGAGE AF, 60mg 42/642 68/641 0.59 (0.39-0.88)
Overall Effect —>— - 43% 0.57 (0.44-0.74)
Q= 0.4 (P= 0.949)
P=0.0%

Non-Asian
RE-LY, 150mg 360/5143  355/5096 1.01(0.86-1.17)
ROCKET AF 372/6645  351/6663 1 1.07 (0.92-1.24)
ARISTOTLE 294/8107  399/8050 0.72 (0.62-0.84)
ENGAGE AF, 60mg  376/6370  456/6371 0.81(0.71-0.94)
Overall Effect <>t -119% o0:89(0.76-1.04)
Q= 16.7 (P= 0.001)
P=82.1%

Interaction P= 0.004

Interaction P=0.004 | . . .

0.0 0.5 1.0 1.5 2.0

«— e

Favors NOAC Favors VKA

Wang, Lip, Lin, and Chiang, Stroke. 2015 Sep;46(9):2555-61



Era with NOACs ( Year 2012 - 2015 )

Ischemic stroke Hazard ratio ( 95% Cl ) P value
Warfarin Reference ? B
NOACs Unadjusted model 0.96 (0.51 - 1.82) " 0.900

Adjusted model” 1.04 (0.45 - 1.97) " 0.905
]

Competing risk” 1.16 (0.61 - 2.22) : \ 0.654
i
|

ICH [

Warfarin Reference + -
NOACs Unadjusted model 0.27 (0.08 - 0.93) o : 0.038
[]
Adjusted model’ 0.29 (0.09 - 0.98) L : 0.046
Competing risk” 0.32 (0.10-0.97) e : 0.044
H
i

Major bleeding E
Warfarin Reference + -
NOACs Unadjusted model 0.86 (0.57 - 1.29) '—0-5'—- 0.455

Adjusted model’ 0.88 (0.58 - 1.32) ——— 0.536
1
Competing risk” 0.95 (0.63 - 1.44) —_—— 0.866
:
0.05 0.10 0.20 0.40 1.00 1.60 3.20
Hazard ratio [ 95% C1 )
Favor NOACs Favor Warfarin

Circulation. 2018;138:37



Efficacy and Safety Endpoints of NOACs in Asians

Stroke/ Ischemic Hemorrhage MI All-cause cv Major Intracranial Gl Bleeding of
SEE stroke stroke death death bleeding  hemorrhage bleeding any cause

Dabigatran®
150 mg \' \' \' NR \) \' \)
Dabigatran®
110 mg \' NR \) \' \)
Rivaroxaban v NR
Apixaban v NR v Y NR v
Edoxaban Vv vV v Vv vV Vv
60 mg
Edoxaban X Vv Vv vV Vv
30 mg

Gl = gastrointestinal; NOACs = non-vitamin K antagonist oral anticoagulants; NR = not reported; SEE = systemic embolization events;
V = p value less than 0.05 when compared with warfarin.
2 China, Japan, South Korea, Taiwan, Hong Kong, Philippines, Singapore, Malaysia, Thailand, India.

1. Standard-dose NOACs should be recommended as first choice for the stroke
prevention in Asians.

2. Low-dose NOACs should be recommended as therapeutic choice when
standard-dose NOACs are not appropriate, such as in patients with age 75 years
or in those patients with moderate to severe chronic kidney disease.

Chiang et al. J Formos Med Assoc. 2016 Nov;115(11):893-952




Dose Adjustments in NVAF Patients with =1
Risk Factors for Stroke/Systemic Embolism

Apixaban?

[ Patient has risk factor for stroke ]

Estimate CrCl

I 1

[ <15 ml/min ] [15—29 mI/min]

230 ml/min

1 1 1

[ Check age ] [ Check weight ] Check serum
creatinine

l l
[ =80years | [ s60kg | [ 2133 umon |

[ I J

l l

[ If 22 features ] [ if <1 features ]

l
| 2.5 mg bid \

Not .
[recommended] [ 2.5 mg bid ]

Dabigatran?

Patient has risk factor for stroke

Estimate CrCl

<30 ml/min 30-50 ml/min >50 ml/min
Age Age Age Age
>80 years <75 years 75-80 years >80 years
Age _275 years Low
or Ellghdr.'Sk of thromboembolic
eeding risk and high
Contraindicated bleeding risk
110mg 110mg 150mg 150mg 110mg 150mg 110 mg
bid bid bid bid bid bid bid

Edoxaban3

Patient has risk
factor for stroke
Estimate CrCl
15-50 ml/min

<15 ml/min >50 ml/min

60 mg od

Potent P-gp
inhibitors

<60 kg

I

30 mg od

Not
recommended [ D ]

I

30 mg od ]

1. Apixaban SmPC; 2. Dabigatran SmPC; 3. Edoxaban SmPC; 4. Rivaroxaban SmPC

Rivaroxaban#

Patient has risk
factor for stroke

!

Estimate CrCl

15-49 ml/min*

Hn
g8

<15 ml/min
Not
recommended

250 ml/min
20/15 mg od

15/10 mg od



ROCKET AF ARISTOTLE ENGAGE AF-TIMI 48

Eligible for reduced-dose Eligible for full-dose Eligible for reduced- Eligible for full-dose Eligible for reduced- Eligible for full-dose
NOAC NOAC dose NOAC NOAC dose NOAC NOAC
Rivaroxaban Warfarin Rivaroxaban Warfarin Apixaban Warfarin Apixaban Warfarin Edoxaban Warfarin Edoxaban Warfarin
15mg(n= (n= 20mg (n= (n= 2.5mg (n= 5mg(n (n= 30mg(n (n= 60 mg (n (n=
1474) 1476) 5637) 5640) (n=428) 403) = 8692) 8678) =1784) 1787) =5251) 5249)
Age (years) 79 79 1 1 83 83 70 69 7 7 70 70
Female sex 55 56 36 35 51 56 35 34 55 55 32 32
Body weight NR NR NR NR 58 58 83 83 65 65 86 86
(kg)
crcl 42 42 IE] T4 37 38 76 6 46 46 79 IE
(mL/min)
CHADS2 3.7 3.7 3.4 3.4 2.8 2.8 2.1 2.1 3.0 3.0 2.8 2.8
score
Prior stroke 50 49 56 56 19 16 12 13 32 32 27 27
or systemic
embolism
Heart failure 66 65 62 62 38 34 35 35 56 56 59 58
Hypertension 92 92 50 90 85 85 87 88 90 91 95 95
Diabetes 32 33 43 41 18 16 25 25 25 27 39 35
mellitus
Median TTR NA 58 NA 58 NA 65 NA 66 NA 66 NA 69

European Heart Journal (2019) 40, 1492-1500



ROCKET AF ARISTOTLE ENGAGE AF-TIMI 48

Eligible for reduced-dose Eligible for full-dose Eligible for reduced- Eligible for full-dose Eligible for reduced- Eligible for full-dose
NOAC NOAC dose NOAC NOAC dose NOAC NOAC

Edoxaban Warfarin

=zl Dose Adjustment Group s

Age (years) 79 70 T0
Female sex 55 32 32
Body weight NR 86 86
crcl 42 79 79
(mL/min)
CHADS2 3.7 M O re C K D 2.8 2.8
score

[ ]
ca il Hioher CHADS?2 score Kl
or systemic
embolism
Heart failure 66 65 62 62 38 34 35 35 56 56 59 58
Hypertension 92 92 90 90 85 85 87 88 90 91 95 95
Diabetes 32 33 43 41 18 16 25 25 25 27 39 39
mellitus
Median TTR NA 58 NA 58 NA 65 NA 66 NA 66 NA 69

European Heart Journal (2019) 40, 1492-1500



Incidence rate, %/yr (95% confidence Interval)

Higher stroke and major bleeding rate in dose

reduction group

4 Pooled
2.70(2.26-3.13)

N
- _ Pooled
) | 1.60 (1.36-1.85)
. 1.72
(1.37-2.08) 1.48
(1.13-1.84)

Warfarin NOAC

Stroke or systemic embolism

Pooled
4.35 (3.46-5.23)

Pooled
2.87 (2.47-3.27)

3.03
(2.85-3.21) 2.70
(1.99-3.41)

Warfarin NOAC

Major bleeding

European Heart Journal (2019) 40, 1492-1500



Comparative performance between reduced-
dose and full-dose NOAC relative to warfarin

Outcome

Eligibility for NOAC dose

Stroke or systemic embolism

Major bleeding

Ischaemic stroke

Systemic embolism

Gastrointestinal bleeding

Haemorrhagic stroke

Intracranial haemorrhage

Fatal bleeding

Death

Reduced-dose

Full-dose

Reduced-dose

Full-dose

Reduced-dose
Full-dose

Reduced-dose

Full-dose

Reduced-dose

Full-dose

Reduced-dose

Full-dose

Reduced-dose

Full-dose

Reduced-dose

Full-dose

Reduced-dose

Full-dose

SN
<P
AN
¢
AR RS
*——
-x:\\'_\_\;
<&
NN
<P
AN
N
SN S
.
Q>
¢

RR (95% CI)

Interaction P

0.2 1

European Heart Journal (2019) 40, 1492-1500

0.84 (0.69-1.03)
0.86 (0.77-0.96)

0.70 (0.50-0.97)
0.87 (0.70-1.08)

0.95 (0.72-1.26)
0.92 (0.80-1.07)

0.36 (0.07-1.75)
0.39 (0.17-0.89)

1.24 (0.78-1.98)
1.42 (1.19-1.70)

0.55 (0.34-0.89)
0.54 (0.42-0.70)

0.58 (0.34-0.98)
0.53 (0.40-0.69)

0.43 (0.25-0.75)
0.57 (0.39-0.84)

0.89 (0.75-1.06)
0.88 (0.81-0.97)

0.89

0.26

0.84

0.92

0.60

0.92

0.78

0.41

0.93



Appropriate dose’reduced dose of Reasons for giving redtjedose Reasons for giving standard dose

NOAC depending on one or of NOAC when criteria indicate of NOAC when criteria indicate
several factors: standard dose: reduced dose:
@ Renal function @ Physicians perception of frailty ® Progression of renal failure

in a patient without specific or weight loss (intercurrent

criteria utilized diseases) ﬂ
—
® Patients with borderline criteria  ® Prescription of new
for dose-reduction; physicians drugs/reduced awareness of
more worried about major drug interactions
bleeding than thromboembolic I

® Body weight

events T

® Concomitant therapy with strong @ Estimated increased bleeding risk
P-Gp inhibitors ( (using bleeding scores)

European Heart Journal (2019) 40, 1501



Inappropriate low dose use of NOAC in real world might not
lead to improved outcomes but may be hazardous

JOURMNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VoL, 69, NO. 23, 2017
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PUBLISHED BY ELSEVIER http:/fdx.doi.org/10.1016/].jacc.2017.03.600
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Anticoagulant Dosing in Patients With
Atrial Fibrillation and Renal Dysfunction
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Inappropriate Reduced Dose of Apixaban Might

Significantly Increase the Risk of Stroke/SE

¢ Retrospective claims database analysis 13,392 patients without renal

indication for dose reduction

¢ Median follow-up: 4.0 months (IQR 1.0-9.6 months)

Reduceddose Standard dose HR (95% Cl)

p-value

HR (95% CI)

Apixaban
Stroke/SE
Maijor bleeding

Dabigatran
Strokef/SE
Major bleeding

Rivaroxaban
Stroke/SE
Major bleeding

Eventrate per 100 person-years

N=550 N=550
2.57 054 487 (1.30-18.26)
6.01 464 1.29 (0.48-3.42)
N=412 N=412
1.64 1.75 0.92 (0.30-2.87)
4.99 5.54 0.91 (0.45-1.85)
N=815 N=815
1.23 1.65 0.71 (0.24-2.09)
5.42 490 1.09 (0.63-1.87)

0.02
0.61

0.89
0.80

0.54
0.76

Results are not intended for direct comparison between NOACs

reduced dose

Favours
standard dose

Inappropriate reduced dose of apixaban lead to dramatic stroke/SE increase

Propensity score matching used to account for differences in baseline characteristics between patients receiving reduced and standard doses

Yao X et al. J Am Coll Cardiol 2017:69:2779-2790



Lower dose Edoxaban significantly increases 77%
ischemic stroke in east Asian population

lIschemic Stroke
177 ({1.01-3.10)% 0]
77 A) 1.51 (1.21-1.290)*

1r

,|'|I.1:|'I E .':'I r

= |

—
—
L I
4
m
L

]

[ s

East Asian Mon-East Asian

Warfarin

East Asian, n = 641; Mon-East Asiam, n
Higher-Dose Edoxaban

East Asian, n = 642; NMon-East Asian, n

Lower-Dose Edoxaban

— e A

Mon-East Asian, n

Text indicates hazard ratio for edoxaban dose vs warfarin and 95% confidence intervals. mITT = modified intent-

to-treat. *P < 0.001, 1P<0.01, #P=0.03; *P=0.05 .
Yamashita T, et al. Circ J. 2016; 80(4):860-9.



Consistent protection between Japanese clinical trials and
the real world in elderly & renal impaired patients

XAPASS

Major bleeding

ICH
Qverall 1.02 043
(%/patient-years, n/N) (141/9.762) (60/9,762)
| Elderly (Age 275) 1.34 0.56
| (%/patient-years, n/N) (88/4,749) (37/4,749)
e e e o o e e e o e o
“Renal impairment | 78 0.65
(CrCl 30-49mL/min) ' '
(%/patient-years, n/N) (49/2,038) (18/2,038)
Prior ischemic
1.76 0.83
stroke/TIA/SE (51/2.204) (24/2.204)

(%/patient-years, n/N)

J-ROCKET AFF”
Major bleeding
ICH
3.00 0.65
(26/639) (5/639)
5.01 1.47
(16/252) (4/252)
5.09 1.32
(8/141) (2/141)
2.40 0.62
(13/408) (3/408)

Hori M. et al: Circ J 2012;76:2104-2111, Hori M. et al: Circ J 2014;78:1349-1356, Hori M. et al: Circ J 2013; 77:632-638,
Tanahashi N_et al. JSCD 2013; 22:1317-1325

Takanori Ikeda, ESC Congress 2016 — Late-Breaking Science Session: August 29, 2016 in Rome



NOAC used in Taiwan
The largest Asian-specific NOAC Cohort

5mg

62%
Apixaban
Dabigatran
Rivaroxaban
Warfarin

10mg
38?6

2220

2012/06/01-2016/12/31

5000

10000 15000 20000 25000 30000

Yi-Hsin Chan, Lai-Chu Seeand Chi-Tai Kuo. JAHA. 2018:7:e008150



The safety (all major bleeding) of NOACs persisted among
high-risk subgroups in Taiwan’s real world practice

Age <75 years
Apixaban
Dabigatran
Rivaroxaban

Age >75 years

"
8 N N |

0.65 (0.39-1.10); 0.1071
0.55 (0.35-0.89); 0.0144
0.61 (0.38-0.98); 0.0411

I Apixaban N N— : 0.47 (0.33-0.68); <.0001
: Dabigatran e e— : 0.76 (0.57-1.00); 0.0490
I Rivaroxaban — I 0.63 (0.47-0.85); 0.0029
(9814 5 2 e -
Apixaban [ — 0.58 (0.41-0.83); 0.0025
Dabigatran [ — 0.64 (0.48-0.86); 0.0035
Rivaroxaban — 0.64 (0.47-0.87); 0.0046
CKD (+) CKD (+)
Apixaban 0.42 (0.24-0.74); 0.0023
Dabigatran 0.83 (0.56-1.24); 0.3702
Rivaroxaban 2 0.61 (0.39-0.96); 0.0322
Primary stroke prevention
Apixaban (V- — 0.50 (0.35-0.73); 0.0002
Dabigatran ’ e " 0.77 (0.58-1.02); 0.0706

Rivaroxaban Secondary preventlion — g 0.71 (0.53-0.95); 0.0228

Secondary stroke prevention

Apixaban > V'3 0.55 (0.33-0.91); 0.0204

Dabigatran » = 0.54 (0.34-0.86); 0.0090

Rivaroxaban » " 0.45 (0.27-0.75); 0.0020
0 0.5 1 1.5 2

Yi-Hsin Chan, Lai-Chu Seeand Chi-Tai Kuo. JAHA. 2018:7:e008150

L.TW.MKT.04.2018.1857



Relationship Between Age and Renal Function
In AF Patients

Fushimi AF Registry

Relation between Age Category and Mean CrCI? Distribution of Age Category and CrCI?
80

70
60
50
40
30
20
10

0

P<0.01 65-74 years

One-way ANOVA

50.5

CrCl

>50mL/min

30-49mL/min

Over 75
years

<30mL/min

Creatinine clearance (mL/min)

75 75-84 85- (ears)

»In AF patients, with aging, renal function is getting worse.
1) Yamashita Y et al, Chest 2016; 149: 401-12, 2) Abe M et al, Am J Cardiol 2017; 119: 1229-37




Patients with AF and CKD: stroke & bleeding risk

¢ Danish national registries data, 1997-2008
« 132,372 patients included, 3587 patients (2.7%) with non-end-stage CKD*

Risk comparison for AF patients with non-

end-stage CKD vs without CKD

Stroke risk: 1.49 (ClI: 1.38-1.59; p<0.001)
Bleeding risk:# 2.24 (Cl 2.10-2.38; p<0.001)

AF patients with CKD have significantly higher bleeding and stroke rate

*Of the patients with non-end-stage CKD, 1778/3587 (50%) received antithrombotic medication at baseline

#Bleeding risk was assessed using the HAS-BLED score, which reflects the risk of major bleeding among patients with AF who are receiving
anticoagulant therapy

AF=Atrial fibrillation; Cl=Confidence interval; CKD=Chronic kidney disease.
Olesen JB et al, N Engl J Med 2012;367:625-35.



Similar benefit of NOAC in CKD group

Intervention Hazard ratio (95% CI)
Dabigatran 150 mg (n=1,232) n I
Debigatran 110 mg (n = 1,196) ") E |,
Rivaroxaban 15 mg [n=1,474) . E %
Apixaban 5mg* (n=1,508) O E 9
Edoxaban 30 mg (n=1,302) O E
Dabigatran 150 mg (n = 1,232)
Dabigatran 110 mg (n = 1,196) : é
Rivaroxaban 15 mg (n = 1,474) 0O g
Apixaban 5mg* (n=1,508) N g
Edoxaban 30 mg (n=1,302) 0 "
| | |
0.2 0.5 1.0 2.0
Favors NOAC Fawvors warfarin

Circulation. 2016;133:1512



Pharmacokinetic Characteristics of NOACs

Apixaban Dabigatran Edoxaban Rivaroxaban
Target Factor Xa Thrombin Factor Xa Factor Xa
Bioavailability, % 66 6.5 50 80
Prodrug No Yes No No
Half-life, h 8-13 12-14 911 7-13
Renal clearance, % 25 80 35 66; half as inactive drug

NOAC indicates novel oral anticoagulant.

Circulation. 2016;133:1512



US FDA Dose Recommendations
of NOACs for Nonvalvular AF and CKD

eCrCl, mL/min* Apixabant Dabigatran Edoxabant Rivaroxaban
>90 5o0r2.5mg 150 mg twice | 60 mg once daily 20 mg once daily with
twice daily daily evening meal
21-90 Sor2.5mg 150 mg twice | 60 mg once daily 20 mg once daily with
twice daily daily evening meal
31-50 Sor2.5mg 150 mg twice | 30 mg once daily 15 mg once daily with
twice daily daily evening meal
15-30 Sor2.5mg 75 mg twice 30 mg once daily 15 mg once daily with
twice daily daily evening meal
<15not on 50r2.5mg Not Not recommended Not recommended
dialysis twice daily recommended
<150n 50r2.5mg Not Not recommended Not recommended
dialysis twice daily recommended

Circulation. 2016;133:1512



Apixaban vs Warfarin in ESRD

Hazard Ratio

Outcome Overall Apixaban Warfarin (95% CI) P Value
Strokefsysternic embolism
MNo. of patients 9404 2351 7053 0.88 (0.69-1.12) 0.29
No. of events 454 81 373
Event rate per 100 PY 11.9 12.4 1.8
Major bleeding
MNo. of patients 9404 2351 7053 0.72 (0.58-0.87) <0.001
No. of events 844 129 715
Event rate per 100 PY 22.3 19.7 229
Gastrointestinal bleeding
MNo. of patients 9404 2351 7053 0.86 (0.72-1.02) 0.09
No. of events 265 155 710
Event rate per 100 PY 234 23.8 234
Intracranial bleeding
Mo. of patients 9400 2350 7050 0.79(0.49-1.26) 0.32
No. of events 132 21 11
Event rate per 100 PY 3.4 3.1 3.5
Death
MNo. of patients 9404 2351 7053 0.85(0.71-1.01) 0.06
MNo. of events 912 159 753
Event rate per 100 PY 24.7 237 249

Circulation. 2018;138:1519



The safety (all major bleeding) of NOACs persisted among high—risk

subgroups in Taiwan's real world practice

Age <75 years
Apixaban
Dabigatran
Rivaroxaban

Age >75 years
Apixaban
Dabigatran
Rivaroxaban

CKD (-)
Apixaban
Dabigatran

Apixaban
Dabigatran
Rivaroxaban

Age >75y/o

Primary stroke prevention

Apixaban
Dabigatran

Riveroxaban S@acondary prevention  ——#%——

Secondary stroke prevention

Apixaban
Dabigatran
Rivaroxaban

L.TW.MKT.04.2018.1857
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0.5
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15
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0.65 (0.39-1.10); 0.1071
0.55 (0.35-0.89); 0.0144
0.61 (0.38-0.98); 0.0411

0.47 (0.33-0.68); <.0001
0.76 (0.57-1.00); 0.0490
0.63 (0.47-0.85); 0.0029

0.58 (0.41-0.83); 0.0025
0.64 (0.48-0.86); 0.0035
0.64 (0.47-0.87); 0.0046

0.42 (0.24-0.74); 0.0023
0.83 (0.56-1.24); 0.3702
0.61 (0.39-0.96); 0.0322

0.50 (0.35-0.73); 0.0002
0.77 (0.58-1.02); 0.0706
0.71 (0.53-0.95); 0.0228

0.55 (0.33-0.91); 0.0204
0.54 (0.34-0.86); 0.0090
0.45 (0.27-0.75); 0.0020

Yi-Hsin Chan, Lai-Chu Seeand Chi-Tai Kuo. JAHA. 2018:7:e008150



Consistent protection between Japanese clinical trials and
the real world in elderly & renal impaired patients

XAPASS J-ROCKETAF &
Major bleeding Major bleeding
ICH ICH
Overall 1.02 0.43 3.00 0.65
(%/patient-years, n/N) (141/9.762) (60/9.762) (26/639) (5/639)
Elderly (Age >75) 1.34 0.56 5.01 147
(%/patient-years, n/N) (88/4.749) (37/4.749) (16/252) (4/252)
i E;EIEI’B” iaglrr”n'i?;ti") (49:;(?33) (1 8?;(?38) i (85;’-10491) (211i121}
[ (%fpaﬂent years, n/N) ’ ’ :
;’:g;;}’:‘:},"s‘;g 176 0.83 2.40 0.62
(51/2.204) (24/2.204) (13/408) (3/408)

(%/patient-years, n/N)

Hori M. et al: Circ J 2012;76:2104-2111, Hori M. et al: Circ J 2014;78:1349-1356, Hori M. et al: Circ J 2013; 77:632-638,
Tanahashi N. et al: JSCD 2013: 22:1317-1325

Takanori Ikeda, ESC Congress 2016 — Late-Breaking Science Session: August 29, 2016 in Rome



Less AKI in NOAC treatment Group

L 12 *P<0.05 rfari
%E“’ .05 vs. warfarin
3% g
35 6
Rl
220
< 0 2 3 4 5] b+
s 40 *P<0.05vs. warfarin - CKD (+) R
55 32
K
816
2 8
K
01 2 3 4 5 6+
CHA2DS2-VASc

mApixaban mDabigatran mRivaroxaban mWarfarin

IJC. 2018;261:78



Changes in Renal function in NOACs

* Patients treated with DOACs were at lower risk for worsening renal function
than were those treated with warfarin, especially after 24 and 30 months.

==+ NAOCs

= W arfarin

24 months: DOACs, -2.72; warfarin,
-3.28; P =0.07;
30 months: DOACs, -2.54; warfarin,
-3.66; P <0.01

eGFR (ml/min)

Change from Baseline

-3 I 1 1 1 1 1

0 6 12 18 24 30 36

Months
Thromb Res. 2017 Dec;160:41-50
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Renal Outcomes in Anticoagulated
Patients With Atrial Fibrillation
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JACC Journals

TABLE 3 Number of Events, Event Rates per 100 Person-Years, and Hazard Ratios With 95% Cls
No. of Crude Event Rate Weighted Event Rate Hazard Ratio p Value for
Events (95% CI) (95% CI) (95% CI) Hazard Ratio
30% decline in eGFR
Apixaban 166 19.40 (16.66-22.59) 18.31 (14.97-22.60) 0.88 (0.70-1.10) 0.25
Dabigatran 103 10.94 (9.02-13.28) 14.29 (11.24-18.43) 0.72 (0.56-0.93) 0.0
Rivaroxaban 208 14.63 (12.77-16.75) 15.10 (13.06-17.53) 0.73 (0.62-0.87) =0.001 ¢
Warfarin 546 22.61 (20.79-24.59) 20.64 (18.79-22.71) Reference Reference
Doubling of creatinine
Apixaban 20 2.23 (1.44-3.45) 2.54 (1.39-5.14) 0.80 (0.41-1.586) 0.51
Dabigatran 12 1.23 (0.70-2.16) 2.05 (1.03-4.70) 0.64 (0.30-1.34) 0.24
| Rivaroxaban 21 1,40 (0.91-2.15) 1,47 (0.96-2.38) 0.46 (0.28-0.75) <0.01
Warfarin 29 3.43 (2.78-4.22) 3.26 (2.62-4.12) Reference Reference
AKI
Apixaban 131 9.87 (8.32-11.72) 9.38 (7.56-11.77) 0.84 (0.66-1.07) 0.6
Dabigatran 63 4.86 (3.80-6.22) 5.93 (4.36-8.26) 0.55 (0.40-0.77) <0.001
Rivaroxaban 145 6.87 (5.84-8.09) 7.63 (6.44-9.09) 0.69 (0.57-0.84) =0.001
Warfarin 441 12.63 (11.51-13.87) 11.15 (10.05-12.39) Reference Reference
Kidney failure
Apixaban 13 0.96 (0.56-1.65) 1.33 (0.61-3.50) 1.02 (0.45-2.31) 0.95
Dabigatran 4 0.30 (0.11-0.80) 0.55 (0.14-3.77) 0.45 (0.13-1.59) 0.2
Rivaroxaban 14 0.64 (0.38-1.09) 0.80 (0.48-1.47) 0.63 (0.35-1.15) 0.13
Warfarin 58 1.58 (1.22-2.04) 1.28 (0.98-1.69) Reference Reference

L.TW.MKT.04.2018.1857

Yao et al. JAm Coll Cardiol 2017;70:2621-32



Warfarin-Related Nephropathy (WRN)

|
Vascular Protection Renal Vascular Calcification Decline in Renal Protection

J Am Coll Cardiol. 2015; 65(23) - 2481-93



Possible Mechanisms Renal Outcomes

Renovascular
Calcification or Direct Injury Renal Protection

® &

Apixaban

Rivaroxaban

Dabigatran

B o S S TS B SRS S
12 11 1.0 0508 0.7 06 05 04 03 0.2

Favors Warfarin Favors NOAC
Hazard Ratio
s 30% Decline in eGFR s Doubling of Creatinine
mmmmmmm Acute Kidney Injury mmmm Kidney Faillure i iiieeieeees

Yao, X. et al. J Am Coll Cardiol. 2017; 70(21).2621-32. |




2019 AHA/ACC/HRS Guidelines

4.2. Anticoagulant Options (Modified From Section 4.2., “Antithrombotic
Options,” in the 2014 AF Guideline)

4.2.2.2. Non-Vitamin K Oral Anticoagulants (Modified From Section 4.2.2.2., “New
Target-Specific Oral Anticoagulants,” in the 2014 AF Guideline)

Over time, NOACs (foarticularly dabigatran and rivaroxaban) may
be associated with lower risks of adverse renal outcomes than
warfarin in patients with AF (54.2.2.2-16) .

- Yao. J Am Coll Cardiol.
2017;70:2621-32

J Am Coll Cardiol. 2019 Jan 21. pii: S0735-1097(19)30209-8. doi: 10.1016/j.jacc.2019.01.011.



AF with PCI
Antithrombotic Therapy

0% 30% 40% 50%
0 1 3 6 12
VKA 19.4%
Clopidogrel =Y 3] 33 11.1%
VKA
Clopidogrel e
opidogre
) 17.6%
Aspirin

[71 Any TIMI Bleeding (Primary Endpoint) [] Death, MI, Stroke, TVR, ST

VIR 53%
Clopidogrel
e 4.0%
Aspirin
VIEA 4.0%
Clopid l
opidogre =
Aspirin

"] TiMI Major Bleeding [] Cardiac Death, MI, Stroke, ST

JACC 2019;74:83



Rivaroxaban is the First & Currently Only NOAC to
Provide Data From a Dedicated RCT in AF-PCI

[ Design: An open-label, randomized, controlled phase lllb safety study

-

Population:
patients with
paroxysmal,
persistent or
permanent
NVAF
undergoing

placement)

o

PCI (with stent

~

J

N=2,124

Decision
for DAPT
duration:
1,6o0r 12
months

Rivaroxaban 15 mg OD* plus single

antiplatelet?
12 mos:
>

Rivaroxaban 2.5 mg Rivaroxaban 15 mg
BID# : OD* :
plus DAPTS I plus low-dose ASA 1 EESENCENIZ)
1
I Wl 6 mos: 35%
> gl 12 mos: 49%
i :
VKA (INR 2.0-3.0)T I VKA plus low-dose :
plus DAPTS ! ASA g 1mo: 16%
>! > 6 mos: 35%
_ 12 mos: 49%
DAPT duration End of
(1 or 6 months) treatment

(12 months)

*CrCl 30—-49 ml/min: 10 mg OD; #first dose 72—96 hours after sheath removal; *clopidogrel (75 mg daily)
(alternative use of prasugrel or ticagrelor allowed, but capped at 15%); SASA (75—-100 mg daily) plus clopidogrel (75 mg daily)
(alternative use of prasugrel or ticagrelor allowed, but capped at 15%); ffirst dose 12—72 hours after sheath removal

1. Janssen Scientific Affairs, LLC. 2016. https://clinicaltrials.gov/ct2/show/NCT01830543 [accessed 10 Oct 2016];
2. Gibson CM et al, Am Heart J 2015;169:472—-478e5; 3. Gibson CM et al, New Engl J Med 2016; doi: 10.1056/NEJM0a1611594



N

2)
Study Design: Multicenter, randomized, ’{f;’ REDUAL PC'
open-label trial following a PROBE design B L s

Dabigatran 150 mg BID + P2Y12 inhibitor

1 Mean duration of
| follow-up:
I ~14 months
Patients [
with AF Dabigatran 110 mg BID + P2Y12 inhibitor I
undergoing R {
PCI with |
stenting | |
| |
Randomization : Warfarin (INR 2.0-3.0) + P2Y12 inhibitor + ASA :
<120 hours
I post-PCI* I 6-month minimum treatment duration with visits every 3 months for the first year, then visits |
N=2725 [ | and telephone contact alternating every 3 months and a 1-month post-treatment visit |
| | |
I I |

Dabigatran (110 or 150 mg)
P2Y12 inhibitor

Warfarin

P2Y12 inhibitor
1 month of ASA (BMS)
3 months of ASA (DES)

*Study drug should be administered 6 hours after sheath removal and no later than €120 hrs post-PCl (€72 hrs is preferable). PROBE, prospective, randomized, open,
blinded end-point; R, randomization; BMS, bare metal stent; DES, drug-eluting stent.

ClinicalTrials.gov: NCT02164864; Cannon et al. Clin Cardiol 2016; Cannon et al. N Engl J Med 2017



Inclusion

= AF (prior, persistent/permanent, paroxysmal)

= Physician decision that oral anticoagulation is indicated
= ACS and/or PCl with planned P2Y12 inhibitor for at least

6 months

Randomization and treatment

Exclusion
= Contraindication to DAPT

= Other reason for warfarin (mechanical
valve, moderate/severe mitral stenosis)

Randomize

n = 4,600 patients

Primary outcome

Aspirin for all on the day of ACS and/or PCl until randomization

\l/ Aspirin versus placebo after randomization \l/

Other secondary

P2Y12 inhibitor for all patients x 6 months

Key secondary outcome

Major/CRNM bleeding
(through 6 months)

AF, atrial fibrillation; ACS, acute coronary syndrome; PCI, percutaneous coronary intervention; DAPT, dual

outcomes
All-cause death, Death, M, stroke, stent
All-cause hospitalization thrombosis, urgent

revascularization,

antiplatelet therapy; CRNM, clinically relevant non-major; MI, myocardial infarction.

Lopes RD, et al. Am Heart J. 2018;200:17-23.

hospitalization




ol
ENTRUST-A Fpe Study Design

PROBE design: Prospective, Randomized, Open label, Blinded endpoint Evaluation in 1500 AF patients with ACS or stable CAD

Edoxaban 60 mg/day*

R
Inclusion Criteria: A —— I
+ OAC indication for [ReLLiCRE \ P2Y, inhibitor** |
AF for at least 12 XS D (without aspirin) |
months '
after ol 12
* Successful PCI S hfa th 0 P
with stent M __ _
placement (goal of AN | Vitamin K Antagonist**
at least 25% ACS) z ——
E P2Y,, inhibitor :
aspirin 1 - 12 months*** !
*Edoxaban dose reduction to 30 **Clopidogrel 75mg once-daily *** VKA, target INR 2-3 Pr'man[
mg 0D or if documented need prasugrel :
*if CrCLE50 mi/min 5 or 10mg once-daily or ****aspirin 100mg OD for 1-12 months guided by clinical outcome:
*BWS60 kg ticagrelor 90mg twice-daily . presentation (ACS or stable CAD), CHA,DS-VASc, and ISTH majar or
*certain P-gp inhibitors Predeclared at randomization HAS_BLED clinic u"y
relevant non-

ESC Congress World Congress . :
Paris 2019  of Cardiology major bleeding



TR AR Meta-Analysis:
Comparative NOAC AF PCl trials
ISTH Major or CRNM Bleeding

ISTH Major or Clinically Relevant Non-Major Bleeding

NOAC DAT VKA TAT Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events  Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AUGUSTUS 84 1143 210 1123 23.7% 0.39 (0.31, 0.50) -
ENTRUST AF-PCI 128 751 152 755  24.7% 0.85(0.68, 1.05) i
PIONEER AF-PCI 117 696 178 697  24.8% 0.66 (0.53, 0.81) -
RE-DUAL PClI 305 1744 264 981  26.8% 0.65 (0.56, 0.75) =
Total (95% Cl) 4334 3556  100.0% 0.62 (0.47,0.81) @
Total events 634 804 : : ; i
Heterogeneity: Tau? = 0.07; Chi? = 22.84, df = 3 (P <0.0001); I2=87% 0.01 0.1 1 10 100
Test for overall effect: Z = 3.47 (P = 0.0005) Favours NOAC DAT Favours VKA TAT
ESC Congress World Congress . ®

Paris 2019  of Cardiology



IVIyoCardial InTarction ana otent

ENTRUST-A I PC Thrombosis
- Endpoints as defined by each of the NOAC AF PCl trials -

Stent Thrombosis

NOAC DAT VKA TAT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
AUGUSTUS 21 1153 12 154 40.0% 1.75 (0.87, 3.54) ——
ENTRUST AF-PCI 8 751 6 755  17.9% 1.34 (047, 3.84) —
PIONEER AF-PCI 5 694 4 695 11.6% 1.25(0.34, 4.64) RN B —
RE-DUAL PCI 22 1744 8 981 30.6% 1.55 (0.69, 3.46) T
Total (95% ClI) 4342 3585  100.0% 1.55 (0.99, 2.41) <
Total events 56 30 : : : |
Heterogeneity: Tau? = 0.00; Chi?=0.29, df = 3 (P = 0.96); 17=0% 0.01 0.1 1 10 100
Test for overall effect: Z=1.92 (P = 0.06) Favours NOAC DAT Favours VKA TAT

ESC Congress W.o.rlud Congress

Paris 2019  of Cardiology ¢ ®




Major / CRNM Bleeding
Apixaban vs. VKA and Aspirin vs. Placebo

)
S
=

[

k=1

=

HR 0.9, 95% CI 0.58-0.81 HR 1.89, 95% Cl 1.59-2.24 Aspirin; 16.1% | Triple
P<0.001 for non-inferiority VKA: 14.7% P<0.001

1 P<0.001 for superiority 51 ARI=7.1%
ARR=4.2% NNH=14

s NNT=24 10% 4 Dual

-
e

—r=
-

Apixaban: 10.5%

5% 1 LI I e
R

Cumulative Incidence of Event (%)

Cumulative Incidence of Event (%)

0% T T T T T T T T T T T T T T
0 30 60 90 120 150 180 0 30 60 90 120 150 180
Days since Start of Intervention Days since Start of Intervention

=3
=

20%

VKA + Aspirin: 18.7%

Apixaban + Aspirin: 13.8% Malor / CRNM
VKA + Placebo: 10.9% Bleedlng
Apixaban + Placebo: 7.3%

15%

10% 4

ARR: absolute risk reduction
NNT: number needed to treat
ARI: absolute risk increase
NNH: number needed to harm

5%

Apixaban + Placebo
vs. VKA + Aspirin;
ARR=11.4% (NNT=9)

Cumulative Incidence of Event (%)

0% -4 : : : . :
0 30 60 90 120 150 180
Days since Start of Intervention

Reference: Antithrombotic Therapy after Acute Coronary Syndrome or PCI in Atrial Fibrillation, Lopes RD, et al, NEJM, March 17, 2019



The 2018 EHRA Practical Guide on the use of

non-vitamin K antagonist oral anticoagulants in
patients with AF

Day 1-7 /at

PlCI discharge 1 month 3 months 6 months 1 year

% Triple therapy ; NOAC
Elfectlve ol NOAC+A+C { monotherapy
with newer , ! : <

generation DES (Grannndd
E— e = —) r ------------- ! ------------------ )
Alternative: DAPT only, if CHA,DS,-VASc = 1 (men) or 2 (women) & elevated bleeding risk }

Triple therapy (NOAC + A + C) alth | monr::t):ecra;;

D A > S ——.

- (Uncorrectable) high bleeding risk
- Low atherothrombotic risk (by REACH or SYNTAX score if elective; GRACE 2140 if ACS)

Factors to lengthen combination therapy

- First-generation DES
- High atherothrombotic risk (scores as above ; stenting of the left main, proximal LAD,
proximal bifurcation; recurrent Mls; stent thrombosis etc.) and low bleeding risk

European Heart Journal (2018) 39, 1330-1393



The 2018 EHRA Practical Guide on the use of
non-vitamin K antagonist oral anticoagulants in
patients with AF

PCl Dgiys;zré:t 1 month 3 months 6 mo‘nths 1year Dual therapy
| | | | | | is acceptable

Elective PCI bl o
with newer | | _ , \ ' e NOAC rather
BsEnns | i . — o than warfarin

Standard stroke

l mon’f,?ﬁf,a; prevention dose

(Rivaroxaban
15/10mg in Asia)

Triple therapy
for high risk

- (Uncorrectable) high bleeding risk .
- Low atherothrombotic risk (by REACH or SYNTAX score if elective; GRACE 2140 if ACS) Ap|Xaban better

than warfarin

Factors to lengthen combination therapy

- First-generation DES
- High atherothrombotic risk (scores as above ; stenting of the left main, proximal LAD,
proximal bifurcation; recurrent Mls; stent thrombosis etc.) and low bleeding risk

European Heart Journal (2018) 39, 1330-1393



Atrial Fibrillation and Ischemic events with Rivaroxaban AFIRE
in patiEnts with stable coronary artery disease: AFIRE Study

A multicenter, prospective, randomized, open-label, parallel-group trial »

2200 patients with AF (CHADS,>1) R Rivaroxaban Monotherapy

and stable CAD A =) Rivaroxaban 10 or 15 mg/day 2"

EEUY {;nclus:?g c";z:;lg *The level of rivaroxaban in blood samples obtained from Japanese patients who
i ol N were taking rivaroxaban at the 15-mg dose was similar to the level in white
more than 1 year earlier : ;
D patients who were taking the 20-mg dose.
# Angiographically confirmed CAD (with

stenosis of =50%) not requiring ‘ 0]

revascularization

M Combination Therapy
Key exclusion criteria =) Rivaroxaban 10 or 15 mg/da
@ Ahistory of stent thrombosis L Single antiplatelet e
@ Coexisting active tumor Z Aspirin 81 or 100 mg/day,
# Poorly controlled hypertension E Clopidogrel 50 or 75 mg/day, Prasugrel 2.5 or 3.75 mg/day

UMIN Clinical Trials Registry number, UMIN000016612.
ClinicalTrials.gov number, NCT02642419.

1) Yasuda S, et al. Int J Cardiol 2018. 2) Tanigawa T, et al. Drug Metab
Pharmacokinet. 2013.

ESC Congress W.orlud Congress ° ®
Paris 2019  of Cardiology



Kaplan-Meier Estimates of AEIRE
First Occurrence of Primary Safety Events

10
< Combination therapy
c
v
& 2.76% per patient-year
o
Q
E c | Monotherapy
2 1.62% per patient-year
(]
2
5 HR, 0.59 (0.39 to 0.89)
5 P=0.01 (sup.)
0 | | | | | |
0 6 12 18 24 30 36
Time to Event (Months)
No. at Risk
Rivaroxaban monotherapy 1099 1074 994 786 526 312 89

Combination therapy 1099 1055 962 750 506 294 80



Kaplan-Meier Estimates of AFIRE
First Occurrence of Primary Efficacy Events

207
Combination therapy
5.75% per patient-year

Monotherapy
4.14% per patient-year

HR, 0.72 (0.55 to 0.95)
P<0.001 (noninf))

*In the assessment for superiority for the
primary efficacy end point (that was
not prespecified), the P value was 0.02.

Cumulative Incidence of Event (%)
)

0] | | |
0 6 12 18 24 30 36
No. at Risk Time to Event {Months)
Rivaroxaban monotherapy 1107 1071 984 774 518 309 89
Combination therapy 1108 1057 962 754 499 292 80



Summary

¢ NOACs improve AF patients outcome in Taiwan

¢ Patients with renal impairment and elderly AF patients
have higher risks of bleeding and stroke

¢ Proper dose adjustment keeps safety and efficacy
treatment of patient

¢ Inappropriate reduced dose might put patients at risk of
Increased stroke/SE.

¢ NOACs (particularly dabigatran and rivaroxaban) may be
associated with lower risks of adverse renal outcomes than
warfarin in patients with AF

¢ Dual therapy is acceptable for AF patients with PCI. AFIRE
results confirm to drop antiplatelet therapy in AF patients
with Rivaroxaban monotherapy
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