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oS Z=: deep vein thrombosis (DVT), pulmonary
embolism (PE) and post-phlebitic syndrome

Tx. anticogulants with fibrinolytics

S WM = myocardial infarction, ischemic stroke and
limb gangrene

Tx. antiplatelet agent with anticogulants and fibrinolytics
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ORTH VTE DVT/PE Stroke Acute Medically I Other
Prevention Treatment Prevention in | Cardiac
V V Afib A | Syndrome A \'
7% 21% 31% 2% 17% | 18%

Source: IMS. Cadium report. 2007. Forecasting Study 2007 IMS Health



“World Preview 2013, Outlook to 2018" report
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2014

USS6.2 billion

B .vwH B Heparin B Warfarin
Oon B Factor Xa inhibitors [l Other

Nature Reviews Drug Discovery 8, 353 (May 2009)



New Oral Anticoagulants (NOACs)
@_l (Target-Specific OACs)
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1 New Oral Anticoagulants (NOACs)

(Target-Specific OACs)
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Direct Factor
Xa Inhibitors

Rivaroxaban
Apixaban
(Edoxaban)
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Direct
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Inhibitors
Dabigatran etexilate
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Apixaban
Ki 0.08 nM/L

N\/K/Hyd

BAY 50-7939  ©

Rivaroxaban
Ki 0.4 nM/L

Edoxaban
Ki 0.56 nM/L
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Comparative Properties of New Oral
Anticoagulants (NOACs)

Dabigatran| Rivaroxaban Apixaban Edoxaban
Etexilate
Bioavailability
6-7% ~80% ~66% ~60%
T (max) 2h 2-4h 3h 1-2h
Half-life 1214 h 7-13 h 813 h 9-11h
Protein 35% 90% 87% 55%
Binding
Dosing Twice (or once) | Once (or twice) daily Twice daily Once daily
daily
Elimination 80% renal 67% renal (1/2 active) 25% renal 35% renal
33% fecal 75% fecal 65% fecal
Potential Drug Potent P-gp Potent CYP 3A4 PotentCYP3A4and | PotentCYP 3A4
Interactions inhibitors and P-gpinhibitors P-gpinhibitors (<4%)
and P-gpinhibitors

Inhibitors: ketoconazole, ritonavir  Inducers: rifampin, phenytoin, carbamazepine, St. John's wort



Advantages of NOACs vs. warfarin

Feature

Onset

Dosing

Food effect
(vitamin K)

Drug
Interactions

Monitoring

Offset

Warfarin

Slow

Variable

Yes

Many

Yes

Long

New OAC
Rapid
Fixed

No

Few

NO
Shorter

Eikelboom and Weitz. Circulation 2010



Development Programs of New Oral Anticoagulants

. Dabigatran |Rivaroxaban| Apixaban | Edoxaban
Condition Etexilate
Prophylaxis of | Approved in Approved in| Approved
\c’)Itianr:ifr Europe Approved Europe in Japan
Surgery Canada Canada
Stroke
Preventionin Approved Approved Approved | Completed
Atrial Fibrillation
Medically Il - Completed | Completed -
ACS - Completed | Completed -
VTE Treatment
Acute
e Completed Approved | Completed  Completed

Red: approved in US
Blue: terminated early due to bleeding
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- 10mg qd
712k DE WABE BAE SF, SV B 2F
2. MHA S BRI HSE/MNE| Y AL
- 20mg qd

- CLcr : 30-50ml/min: 15mg qd

3. AN MOl M=

- 15mg bid 3F

s K=
Z(max. 30mg/day), 0|F 20mg/day
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Unfractionated heparin

Clv According to aPTT According to aPTT
SC According to aPTT According to aPTT
SC Weight-adjusted dose Weight-adjusted dose
LMWH (SC)
Dalteparin 200 IU/kg qd 200 IU/kg qd or
120 IU/kg bid
Enoxaparin 1.5 mg/kg qd 1.5 mg/kg qd or
1 mg/kg bid
Fondaparinux (SC)* 7.5 mg qd 7.5 mg qd

Xa inhibitor (PO)
Rivaroxaban 15 mg bid (3 weeks) 15 mg bid (3 weeks)
Apixaban 10 mg bid (1 week) 10 mg bid (1 week)
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« Warfarin: according to INR 2.0~3.0

« LMWH In cancer patients

« Xa Inhibitor
— Ribaroxaban 20 mg qgd after 3 weeks
— Apixaban 5 mg bid after 1 week

» [Ia inhibitor
— Dabigatran 150 mg bid
— Edoxaban 60mg qd



Recurrent VTE

29— risk reduction = 52%
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Acute Intermediate Chronic

Standard treatment

initial Early maintenance Long-term secondary prevention
UFH, LMWH VKA INR 2.0-3.0 VKA INR 2.0-3.0*

fondaparinux

2S5 days z3 months >3 months, years, or indefinite

with periodic reassessment

New potential treatment schemes with the novel oral anticoagulant drugs
A
B
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Single Drug Approach
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- XaZ2SH = ofall & «FH[BF s
— Rivaroxaban (Xarelto) 15mg bid for 3 weeks and
then 20mg qd
— Apixaban (Eliquis) 10mg bid for 1 week and then
5mg bid
« Dabigatran (Pradaxa)d} edoxaban (Lixiana)2 5
27t LMWH AFE 2 switching
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RECOVER Einstein-DVT Einstein-PE AMPLIFY Hokusai

N=2,639 N=3,499 N=4,832 N=5,244 N=4,921

NEJM 2009;361:2342 2010;363:2499 2012;366:1287 2013;369.799 2012;369:1406
Drugs Dabigatran Rivaroxaban Rivaroxaban Apixaban Edoxaban
9 vs. WFR vs. WFR vs. WFR vs. WFR vs. WFR
VTE
2.3vs, 2.7 2.1vs. 3.0 2.1vs, 1.8 2.3 vs. 2.7 3.2vs. 35
Recurrence
Major 1.1vs, 2.2 0.6 vs. 1.8
bleeding LS 88, 1L Bs) v T2 (P=0.003) (P<0.001) Lot 8 16
5.6 vs, 8.8 4.3 vs, 9.7 8.6 vs, 10.5

Major or CRB* 8.1 vs. 8.1 10.3 vs. 11.4

(P=0.002) (P<0.001) (P=0.004)

*clinical relevant nonmajor bleeding
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