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Phase 3 trials: EINSTEIN-DVT and -PE

EINSTEIN DVT/PE

Objectively Treatment period of 3, 6 or 12 months
confirmed DVT
without c
symptomatic Rivaroxabaln Rivaroxaban 2
PE N=~2,900 =] S
15 mg bid 20 mg od g3
R 5
Objectivel > &
comgirmgld IZE /:=~3 300 \Enoxaparin 1.0 mg/kg bid for at least 5 days, followed | S
: : ! S
with or without VKA to start <48 hours, target INR 2.5 (INR range 2-3)| ™
symp[;c\(;_rpatlc Dayl Day21

EINSTEIN DVT, PE, Extension Evaluation Study Information elNﬂelNéy
available at: http://clinicaltrials.gov _



EINSTEIN PE: primary efficacy outcome

3.0+
e\o, Rivaroxaban
Q 2.5- B r|
T Il\|—2419
% 2.0 r :
o 154 Enoxaparin/VKA
S N=2413
S 1.0
= HR=1.12; p=0.003 (non-inferiority)
&
S 0.54 TTR=62.7%
@
0.0 - .

O 30 60 90 120 150 180 210 240 270 300 330 360
Time to event (days)

Number of patients at risk

Rivaroxaban 2419 2350 2321 2303 2180 2167 2063 837 794 785 757 725 672

Enoxaparin/ 2413 2316 2295 2273 2155 2146 2050 835 787 772 746 722 675
VKA

Intention-to-treat population.
HR, hazard ratio; TTR, time in therapeutic range
The EINSTEIN-PE Investigators N Engl J Med 2012; 366:1287 - 1297



EINSTEIN-PE: major bleeding

Rivaroxaban  Enoxaparin/VKA HR (95% ClI)

3.04 n/N (%) n/N (%) p-value
26/2412 52/2405 0.49 (0.31-0.79)
2.57 (1.1) (2.2) p=0.003

Enoxaparin/VKA
N=2405

—

Rivaroxaban

N=2412

Cumulative event rate (%)

O-O 1 1 1 1 1 1 1 1 1 1 1 1
O 30 60 90 120 150 180 210 240 270 300 330 360

Time to event (days)

Number of patients at risk

Rivaroxaban 2412 2281 2248 2156 2091 2063 1317 761 735 700 669 659 350

Enoxaparin/ 2405 2270 2224 2116 2063 2036 1176 746 719 680 658 642 278
VKA

Safety population

The EINSTEIN-PE Investigators N Engl J Med 2012; 366:1287 - 1297



Extended prophylaxis: EINSTEIN Choice

Efficacy* Major bleeding?*
5 5 -
Rivaroxaban 20 mg od ASA 100 mg od i
= vs ASA =
= 4 { | 171107 (1.5%) vs S
) 50/1131 (4.4%) ] -
&) HR=0.34 (95% CI Rivaroxaban 10 mg od L:J . Rivaroxaban 20 mg od vs ASA
GC_) 0.20-0.59), p<0.001 vs ASA IeB) 6/1107 (0.5%) vs 3/1131 (0.3%)
o 3 A 13/1127 (1.2%) vs ° . HR=2.01 (95% CI 0.50-8.04), p=0.32
e 50/1131 (4.4%) <
— HR=0.26 (95% ClI - .
) o Rivaroxaban 10 mg od vs ASA
=2 0.14-0.47), p<0.001 'E 4 5/1127 (0.4%) vs 3/1131 (0.3%)
S ﬂ S i
£ s
3 L 4'_,_1—'—'7 S —
T Rivaroxaban 10 mg od | . —— —
1 30 60 90 120150180210 240270300330 367 1 30 60 90 120150 180210240270 300 330360

Days

€INSTeIN CHOICEeV”

*Intention-to-treat analysis; #safety analysis; ¥no events after Day 360 up to Day 480

Weitz Jl et al, N Engl J Med 2017:doi:10.1056/NEJM0al1700518



Randomized controlled trials in AF

Randomized approval trial in nv-AH
efficacy and safety profile

ROCKETAFE

1. Patel et al, N Engl J Med. 2011;365:883—-891; 2. Camm et al, Eur Heart J 2015;d0i:10.1093/eurheartj/lehv466; 3. Beyer-Westendorf et al, Blood
2014;124;955-962; 4. Tamayo et al, Clin Cardiol 2015;38:63—-68; 5. Coleman et al. Int J Cardiol 2016;203:882—-884; 6. Coleman et al. ECAS Paris 2016, oral
presentation: http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx



http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx

Rivaroxaban in ROCKET AF: efficacy

Rivaroxaban  Warfarin _
Warfarin

1.71 2.16 21% RRR

Rivaroxaban

HR (95% Cl): 0.79 (0.66, 0.96)
P-value Non-Inferiority: <0.001

Cumulative event rate (%)

\ \ \ \ \ \ \ \
120 240 360 480 (00] 720 840 960
_ Days from Randomization
No. at risk:
Rivaroxaban 6958 6211 5786 5468 4406 3407 2472 1496 634
Warfarin 7004 6327 5911 5542 4461 3478 2539 1538 655

Event Rates are per 100 patient-years

Per-Protocol on Treatment Population
Patel MR et al. N Enal J Med 2011:365:883-891



Rivaroxaban in ROCKET AF: safety

Rivaroxaban Warfarin
(N=7,111) (N=7,125) HR HR and
Parameter n (% per year) n (% per year) (95% CiI) 95% Cls
Principal safety endpoint 1,475 (14.9) 1,449 (14.5) 1.03 (0.96,1.11) g
Major bleeding 395 (3.6) 386 (3.4) 1.04 (0.90,1.20) agl
Hemoglobin drop 305 (2.8) 254 (2.3) 1.22 (1.03,1.44)* o
(>2 g/dl)
Transfusion 183 (1.6) 149 (1.3) 1.25(1.01,1.55)* o
I'| Critical organ bleeding 91 (0.8) 133 (1.2) 0.69 (0.53,0.91)* o ”:
Intracranial 55 (0.5) 84(0.7)  0.67(0.47,0.93)* o
= | hemorrhage :
",‘ Fatal bleeding 27 (0.2) 55 (0.5) 0.50(0.31,0.79)* F—o— ‘:'
Non-major clinically 1,185 (11.8) 1,151 (11.4) 1.04 (0.96,1.13) gl
relevant bleeding
Major bleeding from gastrointestinal site (upper, lower and rectal): 0.2 05 1 2 5
rivaroxaban = 224 events (3.2%); warfarin = 154 events (2.2%); p<0.001* _Favours Favours
Safety population — on-treatment analysis. *Statistically significant rivaroxaban  warfarin

Patel MR et al. N Engl J Med 2011;365:883—891



Meta-analysis: NOACs in AF l

* 4 randomized trials 2009-2013
e 42411 patients Rx to a NOAC, 29272 to placebo

* Primary analysis was on ‘high dosages’ (dabigatran 150mg,
rivaroxaban 20 mg, apixaban 5 mg, edoxaban 60 mg)

Secondary outcomes

Fookd MOAD  Fooked wearfarin RR{DISEC1) p

[enrants) (EVE Nt
Effizcy
Echzemic stroke EEEEOZOR  FRd4/E02El —@- 002 0ER-1ET) 00
Hzemorhagic stioke b el e . = e e —@— 040035064 J00000
Miocardi infarction B0 4EEE02EL —en— 0O7 DT 077
All-caoga mort ity OEP0Z02 4520221 as O000EE-006) 0000
Eafety
Intrec mnial haemnorhiage 20420287 42520711 _@_ O3 035050 <0000l
Gatrointestind bleeding L0257 SOLE0ZIL —e— 126 (LO-LOE) 043

oz a5 1 2
+— e
Fanouirs NOAG Faoll B warfarin

Hemorrhagic stroke: RR 0.49 (0.38-0.64)

CT Ruff. Lancet 2014;383:955-962



Why randomizecdcontrolledtrials?
I

E Phase Il & lll studies:

1 Gold standard for evaluating efficacy and safety against
current standard of care

1 Strict protocol, strictly defined study population

1 Prospective definition and documentation, independent
adjudication of all events

1 The ONLY studies to permit direct comparisons

11 Basis for marketing approval by regulatory authorities
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Subgroup analysis EINSTEIN: Fragile patients i

In EINSTEIN-PE , 20% of the patients were fragile

Rivaroxaban Enoxaparin/VKA
HR 95% CI
n (%) n (%)
Recurrent VTE 14/510 (2.8) 17/477 (3.6) 0.75 (0.37-1.52)
Major bleeding 7/508 (1.4) 24/476 (5.0) 0.26 (0.11-0.61)

Clinically relevant

bleeding 64/508 (12.6) 80/476 (16.8) 0.72 (0.52-0.99)

* Definition of the “fragile patient” : 1) age >75 years AND 2) body weight <50 kg or
creatinine clearance <50 ml/min

MH Prins et al. Thromb J 2013;11:1-21



Subgroup analysis EINSTEIN: Cancer patients

Rate per year (%)

Recurrent VTE (ITT)

B Rivaroxaban
B Enoxaparin/VKA

No cancer History of
cancer

CINSTCINIX b=

Active
cancer

12,4

Diagnosed
during study

Rate per year (%)

Major bleeding (safety population)

7,3

(o3}

ol

N

w

N

No cancer History of Active Diagnosed
cancer cancer  during study

Prins M et al. Lancet Haematol 2014;1:e37—e46



Subgroup analyses ROCKET-AF

Randomized approval trial in nv-AH
efficacy and safety profile

ROCKETAFE

1. Patel et al, N Engl J Med. 2011;365:883—-891; 2. Camm et al, Eur Heart J 2015;d0i:10.1093/eurheartj/lehv466; 3. Beyer-Westendorf et al, Blood
2014;124;955-962; 4. Tamayo et al, Clin Cardiol 2015;38:63—-68; 5. Coleman et al. Int J Cardiol 2016;203:882—-884; 6. Coleman et al. ECAS Paris 2016, oral
presentation: http:/clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx



http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx

Subgroup analysis ROCKET-AF: Older patients

Rivaroxaban Warfarin P value for
Rates/100 pt-yrs (events) HR (95% Cl) Interaction
Stroke + Embolism (n=14,171) 0.313
2 75 years —— 2.29 (125) 2.85(154) 0.80(063,1.02)
< 75years —i— 2.00(144) 2.10(152) 0.95 (0.76,1.19)
Major Bleeding (n=14,236) 0.336
275 years -Hil— 486(223) 4.40 (204) 1.11(092,1.34)
< 75 years —J— 2.69(172) 2.79 (182) 0.96 (0.78,1.19)
Hemorrhagic Stroke (n=14,171) 0.365
=75 years = 0.34(19) 049 (27) 0.70(0.39,1.26)
<75 years = 0.19(14) 0.41 (30) 047 (0.25,0.88)
I T |
0.25 0.5 1 2

Halperin JL et al. Circulation 2014;130:138-146



Subgroup analysis ROCKET-AF: Low clearance

Warfarin, renally impaired*-1

—

Warfarin, overall**2

Rivaroxaban overall**:2

* among patients with CrCl 30-49 ml/min:
HR 0.84 (95% CI: 0.57-1.23)

** HR 0.79 (95% CI: 0.66-0.96) p<0.001 (non-
inferiority)
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120 240 1510 480 600 720 840
Days since randomization

Per-protocol population on-treatment

1 Fox KA et al. Eur Heart J 2011; 32 (19): 2387-2394; 2 Patel MR et al. N Engl J Med 2011;365:883-891



Subgroup analysis ROCKET-AF: Secondary prevention

Primary efficacy endpoint: Stroke or SE

=== \With prior stroke/TIA: Warfarin

- \Without prior stroke/TIA: Warfarin
With prior stroke/TIA: Rivaroxaban
Without prior stroke/TIA: Rivaroxaban
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Intention-to-treat population Months from randomization

Hankey GJ et al. Lancet Neurol 2012;11(4): 315-322



Whysubgroupanalyseof RCT3
I

E Subgroup analyses of phase Il studies:
1 Confirm consistency of the efficacy/safety signal of RCT’s

1 If lack of consistency suggested, generate alternative
hypotheses for future studies

1 Continue to generate publicity about the drug post approval

1 Subanalyses do NOT prove that a particular subgroup should
preferentially be treated with study drug!
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“Real world data”
e Phase 4 observational studies
e lLarge patient databases



Why realworld studies?
I

E Phase lll studies

1 Gold standard for evaluating efficacy and safety against current
standard of care

N Support marketing approval by regulatory authorities

E However...

9 Strict protocols and inclusion/exclusion criteria may exclude some patients
— Limit translation of results from phase Il studies to real world populations

— Event rates, patient characteristics (i.e. co-morbidities), and
adherence/persistence may not fully reflect real world settings

E Real-world studies
1 Unselected patient populations typical for routine clinical practice
1 Observational design with little interference in patient management

1 Provide additional information on rare safety events or routine clinical
practice such as management of serious bleeding



Rivaroxaban real-world evidence: XALIA

Objective: collect real-life data in patients with acute DVT treated
with rivaroxaban or standard anticoagulation

4 )
)
Patients with Ri varoxaban for =3 img Primary
diagnosis of Typg,ngose - > outcomes
2icilice D duration of Investigators to collect data (1 month } Major bleeding
and with an drug used o after end of events,
T T iy - at initial visit, at 1 month and reatmont symptomatic
anticoagulant JECIESCI then quarterly” recurrent VTE
therapy for of attending _ _ > > and all-cause
>3 mon physician Standard anticoagulation, e.g. : mortality
initial treatment with LMWH/fondaparinux,
—_ followed by VKA or P y
parenteral anticoagul dtion for =3
Final
assessment

ClinicalTrials.gov NCT01619007; *After PE EU licence, DVT with concomitant PE permitted; isolated PE excluded
#Data were collected at the initial visit and during routine follow-up visits or via mail, telephone, or email
Ageno W et al, Thromb J 2014;12:16

Ageno W, et al. The Lancet Haematol 2015. Published Online December 7, 2015;
http://de.ageno-tlh-2015-els-53882.elsevierreprint.com/



XALIA versus EINSTEIN DVT

3 1 Characteristic 3 -
W%
CSINSTCIN}X XALIA
55.8 Age (years)** 57.3
@ 2,1
o
= 2 57.4% Male 545% 2
Q
S Previ 1,4
> 19.4% e 24.1% =
)
&)
G 1 - . 1 -
_'8 6.8% Basellne 5 6% 0,8
& active cancer
6.2% Known 6.0%
i thrombophilia |
0 - 0 -
Major Recurrent Major Recurrent
bleeding* VTE# bleeding* VTE*
(14/1718) (36/1731) (19/2503) (36/25095)
#'TT analysis; *Safety population (patients taking =21 dose of study drug) ;

Propensity-score: Carried out to balance covariates across treatment groups and minimize potential bias in the estimate of treatment effects

The EINSTEIN Investigators, N Engl J Med 2010;363:2499-2510

Ageno W, et al. The Lancet Haematol 2015. Published Online December 7, 2015;
http://de.ageno-tlh-2015-els-53882.elsevierreprint.com/



XALIA propensity score matching

Rivaroxaban Standard Hazard ratio p value
(n=2505) anticoagulation (95% Cl)
therapy” (n=2010)

Major bleeding (adjudicated) 19 (0-8%) 43 (2-1%) 077 (0-40-1-50) 0-44
Recurrent venous thromboembolism 36 (1:4%) 47 (2:3%) 0-91(0-54-1-54) 0.72
All-cause mortality 11(0-4%) 69 (3-4%) 051(024-107) 0074
Major adverse cardiovascular events 9(0-4%) 12 (0-6%) 1.39(0:53-3-64) 0-50
Other thromboembolic events 4 (0-2%) 5(0-3%) NC NC

Data are n (%) or hazard ratio (95% Cl). NC=not calculated (because of low number of events). *Standard
anticoagulation consisted of initial treatment with unfractionated heparin, low-molecular-weight heparin, or
fondaparinux, which could overlap with and be followed by an oral vitamin K antagonist. Percentages are the observed
incidence in the proportion of patients contributing to the analysis in the propensity-scored population.

Table 3: Treatment-emergent clinical outcome results with propensity score adjustment

Ageno W, et al. The Lancet Haematol 2015. Published Online December 7, 2015;
http://de.ageno-tlh-2015-els-53882.elsevierreprint.com/



From RCT to real-world data in AF

Randomized approval trial in nv-AH
efficacy and safety profile

ROCKETAFE"

Prospective
non-interventional
study?

XCINTUS

1. Patel et al, N Engl J Med. 2011;365:883—-891; 2. Camm et al, Eur Heart J 2015;d0i:10.1093/eurheartj/lehv466; 3. Beyer-Westendorf et al, Blood
2014;124;955-962; 4. Tamayo et al, Clin Cardiol 2015;38:63—-68; 5. Coleman et al. Int J Cardiol 2016;203:882—-884; 6. Coleman et al. ECAS Paris 2016, oral
presentation: http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx



http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx

Rivaroxaban real-world evidence: efficacy (SPAF)

ROCKET AF B~ ROEF'EET Baseline  XANTUS! mNTus

CHADS,
2 - 0% 0-1 41% 5
L 13% 2 30% x
© L
() @
> O
S 87% >3 29% >
) o\°
g 1- 63% Heart Failure 19% o 1 -
) —
= ©
GC) 91% Hypertension 75% %
>
0 : 0 L
& >75 years 37%
0~ Stroke/ Death 40% Diabetes 20% 0
rSoEe ed _ Stroke/ Death
55% Stp”lc(’r ) 19% SE
On-treatment analysis 18145 .
On-treatment analysis
17% Prior Ml 10%

Results are not intended for direct comparison

#Includes prior stroke, SE or TIA; *Events per 100 patient-years

1. Camm AJ et al, Eur Heart J 2015; doi: 10.1093/eurheartj/ehv466;
2. Patel MR et al, N Engl J Med 2011;365:883-891



Rivaroxaban real-world evidence: safety (SPAF)

ROCKeT AF rjf ROCKET AF? Baseline XANTUS?
4 CHADS,
3.6
0% 0-1 41%
% 3 13% 2 30%
2
< 87% >3 29%
o\o 0 0
; 2.0 .
% 2 63% Heart Failure 19%
% 91% Hypertension 75%
>
Lu o
1 44% el 37%
>75 years
0.5
. 40% Diabetes 20%
0 Prior
) 55% 19%
Major  ICH Gl ° Stroke# °
Bleeding Bleeding 17% Prior MI 10%

On-treatment analysis

XCNTUS

w

2.1

Event rate, %/year*
[p

0.9

—

0.4
0 N

Major |CH Gl
Bleeding Bleeding

On-treatment analysis

Results are not intended for direct comparison

#Includes prior stroke, SE or TIA; *Events per 100 patient-years

1. Camm AJ et al, Eur Heart J 2015; doi: 10.1093/eurheartj/ehv466;

2. Patel MR etal, N Engl J Med 2011,;365:883—-891



Independent FDA Medicare analysis versus RE-LY"*

= Warfarin

i HR: 0.97 HR: 0.86
- = : 0.
O 2 & m Dabigatran 150 mg & 75 mg BID P=0.50 HR: 1.28 P=0.006
E % “I:?,, 4 combined P<0.001

Sgs HR: 0.92

=88 _ : 0.

Vg2 HR_' 0.80 HR: 0.34 P=0.29

=% g o P=0.02 P<0.001

= —
.

o m Warfarin RR: 0.94 P=0.05
o * 1 mDabigatran 150 mg BID =041

> 88 3

T he P<0.001

0 _

Ischaemic stroke ICH Major bleeding GI bleeding MI Mortality

In the USA, the licensed doses for PradaxaF are: Pradaxaf 150 mg BID and Pradaxat 75 mg BID for the prevention of stroke
and systemic embolism in adult patients with nonvalvular AF.

*Primary findings for dabigatran are based on analysis of both 75 mg and 150 mg together without stratification by dose. Numbers
above bars denote HRs vs warfarin. 1. Graham DJ et al. Circulation 2015;131:157-64; 2. Connolly SJ et al. N Engl J Med
2009;361:1139-51; 3. Connolly SJ et al. N Engl J Med 2010;363:1875-6; 4. Pradaxa®: EU SPC, 2014; 5. Connolly SJ et al. N Engl J

Med 2014; 371:1464-5 ”



Consistency in safety profile

Prospective Retrospective Phase IV
Phase Il study registry Data analysis observational
ROCKET AF!  Dresden NOAC23% US DoD PMSS* # XANTUS®
n=7.111 n=1.200 n=27.476 n=6.784
3.6%*
3.1% 2 904

Major bleeds

0)
(events/year) 2.1%

mean
CHADS,-Score

3.5
Studies not suitable for direct comparisons

*Secondary outcome/primary safety outcome: major and CRNM bleeding (non-inferiority vs. VKA); ISTH major bleeding definition;
#*modified ISTH definition (additionally included surgical revision from bleeding); *fmajor bleeding based on Cunningham algorithm?®

1. Patel et al, N Engl J Med 2011,365:883-891; 2. Beyer-Westendorf et al, Blood 2014;124;955-962; 3. Beyer-Westendorf et al. Presented at ESC 2013:
abstract P4870; 4. Tamayo et al, Clin Cardiol 2015;38:63—-68; 5. Camm et al, Eur Heart J 2015;d0i:10.1093/eurheartj/ehv466; 6. Cunningham et al,
Pharmacoepidemiol Drug Saf 2011;20:560-566



Retrospective administrative claims database: REVISIT-US

Rivaroxaban [ Warfarin HR (95% CI) HR (95% CI) RRR
(n=11.411) (n=11.411) Rivaroxaban Rivaroxaban vs. Rivaroxaban
vs. Warfarin Warfarin vs. Warfarin
Rate Rate
(%lyear) (%lyear)
Intracranial - 47%
bleeding 0.49 0.96 0.53 (0.35-0.79) —— (p < 0.05)

: o0
Ischemic 0.54 0.83 0.71 (0.47-1.07) —e— 29%
stroke g (p=n.s.)
Combined - 39%
outcome* 0.95 1.6 0.61 (0.45-0.82) —— (p < 0.05)

0,1250,25 05 1 2 4

hﬁ

Rivaroxaban better Warfarin better

*Combined outcome was intracranial bleeding + ischemic stroke

Coleman et al. ECAS Paris 2016. oral presentation: http://clinicaltrialresults.ora/Slides/REVISIT US Slides.pptx


http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx

From RCT to real-world data in AF

Randomized approval trial in nv-AH
efficacy and safety profile

ROCKETAF 5

Prospective data

Prospective SRR
non-interventional Dresden Registry? Retrospective
study? US DoD PMSS* data analysis®
XQNTUS Retrospective:
RELIEFS
Support efficacy and safety Support advantages versus
profile of the drug VKA

1. Patel et al, N Engl J Med. 2011;365:883—-891; 2. Camm et al, Eur Heart J 2015;d0i:10.1093/eurheartj/lehv466; 3. Beyer-Westendorf et al, Blood
2014;124;955-962; 4. Tamayo et al, Clin Cardiol 2015;38:63—-68; 5. Coleman et al. Int J Cardiol 2016;203:882—-884; 6. Coleman et al. ECAS Paris 2016, oral
presentation: http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx



http://clinicaltrialresults.org/Slides/REVISIT_US_Slides.pptx

Big data from the “real world”?

E Real-world studies
1 Unselected patient populations typical for routine clinical practice
1 Observational design with little interference in patient management

1 Provide additional information on rare safety events or routine clinical
practice such as management of serious bleeding

E However...
N Retrospective collection of data
9 Data often entered by administrative stuff

1 No adjudication of outcomes



RCT'’s, subanalyses, registries, and the ‘real-world’
I

E RCT’s

1 Gold standard for evaluating efficacy and safety

91 Strict protocol, strictly defined study population
9 Independent adjudication of all events

T ONLY studies to permit direct comparisons

E Subgroup analyses of phase lll studies:
1 Confirm consistency of the efficacy/safety signal of RCT’s

9 Generate alternative hypotheses for future studies

E Real-world observational studies
N Support efficacy and safety of a drug
1 Unselected patient populations
9 Provide additional information on rare safety events
)

‘Big data’ retrospective, entered by ‘anyone’, do NOT prove superiority of
one NOAC over the other!
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