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| Atrial Fibrillation |
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Key message

= FA: aritmia estremamente frequente
(in Italia da 600.000 a 1.200.000 persone affette +
120.000 nuovi casi ogni anno)




Prevalenza di Fibrillazione Atriale nella
popolazione generale in base all’eta

10
8,8

Eta media: 75 anni

Prevalenza (%)

50-59 60-69 70-79 80-89

Eta

Wolf PA et al. Stroke 1991; 22: 983-988



Fibrillazione Atriale: eventl tromboembolici
- e e s

Incidenza annuale in pazienti.con FA

FA 4,5%
Controlli 0,2% - 1,4%

The SPAF Investigators. AIM 1992; 116: 1 -5



L’ictus e una complicanza frequente della FA:
| dati italiani -

Cause non

CeTCTjiEs Aterosclerosi
0
Altée Ac;l/use 13,3% dei grossi vasi
470 29,3%

Occlusione Cardioembolismo
dei piccoli vasi




Atrial fibrillation in criptogenic stroke
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D. Jabaudon. Stroke 2004; 35: 1647-1651




Il rischio di Ictus in pazienti con FA subclinica
- e .

L’FA subclinica € associata a un rischio 2,5 volte maggiore di ictus ischemico o
embolia sistemica
— 4,2% vs 1,7% senza aritmia (P=0,007)

Rischio di ictus ischemico o embolia sistemica

Tachiaritmie atriali
subcliniche presenti
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Tachiaritmie atriali

subcliniche assenti

015) 15 125 2.0 25

Anni di follow-up
*Tachiaritmie atriali subcliniche identificate mediante device impiantati (n=2580)

Healey JS et al. N Engl J Med 2012;366:120-9



Strategie Terapeutiche




La maggior parte degli ictus associati a
fibrillazione atriale sono ischemici

Emorragico
(8%)

i Ictus Ischemico
(n=5810)

Ictus emorragico
(n=484)

Ischemico
(92%)

Coorte di 39484 pazienti (inclusi 6294 pazienti con FA) ospedalizzati per ictus -Danish
National Indicator Project-

dersen KK et al. Stroke 2009;40:2068-72




Terapia antitrombotica nella prevenzione dell’ictus in pazienti
che presentano fibrillazione atriale non valvolare: meta-analisi

C Studio, anno (rif)  Riduzione del rischio relativo (IC 95%)

Warfarin (aggiustamento della dose) vs

AFASAK |, 1989 (2); 1990 (3) e I
AFASAK Il, 1998 (14) i >
Chinese ATAFS, 2006 (30) i |
EAFT, 1993 (8) fe i |
PATAF, 1999 (16) [ : s : >
SPAF II, 1994 (10)
<75y : —
>75y s |
e |
SIFA, 1997 (12) S
ACTIVE-W , 2006 (28) H—— :
NASPEAF, 2004 (25) R g
L :I'_I!I_|I I I I: V7 17T 1T 1
100% 50% 0 =-50% -1009
A favore di A favore della terapia
warfarin antipiastrinica

Hart RG Ann Intern Med 2007;146:857-867.




Warfarin vs Aspirina nella FA

Tasso ictus | Tasso ictus con Rlduzmne
con ASA warfarin

Ictus o TIA 10,0%/anno 4,0%/anno 60%

pregresso

Prevenzione  2,7%/anno 1,5%/anno 44% 83
primaria

Eta<75anni 3,4%/anno 1,3%/anno 62% 48
Eta 75 anni 5,9%/anno 3,7%/anno 37% 45

Hart RG. Pract Neurol 2003;3:260-267




ACTIVE W

Atrial fibrillation Clopidogrel Trial with Irbesartan for prevention of Vascular Events—
Warfarin arm (ACTIVE W) trial

(Studio su clopidogrel nella fibrillazione atriale con Irbesartan per la prevenzione di
eventi vascolari- braccio Warfarin)

La terapia con warfarin e risultata superiore
all’associazione clopidogrel/aspirina

(riduzione del RR 40%; 95% IC 18-56),
nessuna differenza negli eventi emorragici

ACTIVE Investigators. Lancet 2006;367:1903-1912




Cosa dicono le linee guida?




Stratificazione del Rischio di ictus sulla base
dello score CHADS,-VASc

Fattori di Rischio m
C Congestive HF (Scompenso cardiaco)

Hypertension (lpertensione)

Age 275 yrs (Eta)

Diabetes mellitus (Diabete)

—Tot 9

Stroke or TIA (Ictus o TIA pregresso)

Vascular disease (pregresso IM, PAD, placca aortica)

Age 65-74 yrs

> < v O > T

R R R, N R R R R

Sc Sex category (genere femminile)

NB: Le linee guida pongono la FA parossistica allo stesso livello di rischio della

FA permanente

European Heart Journal doi:10.1093/eurheartj/ehq278



Choice of anticoagulant

eValvular AF includes rheumatic valvular
disease and prosthetic valves

Colour CHA,DS,-VASc: green = 0, blue =
1, red 22; line: solid = best option;
dashed = alternative option

Atrial fibrillation

4

Walvular AF

g

i Mo (Le., mon-vahular AF)

(23

<65 years and lone AF (including females)

T o

Assess risk of stroke
(CHA_DS -VASc score)

YooYy
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Mo antithrombaotic

Oral anticoagulant therapy

Assess bleeding risk

(HAS-BLED
Consider patient values
and preferences

score)
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LA DIFFICILE GESTIONE DEL FARMACO




| VKA hanno una finestra terapeutica ristretta

20 T

i Range
i terapeutico i

157 Ictus

Emorragia intracranica

Odds ratio

VKA = antagonisti della vitamina K

ACC/AHA/ESC guidelines: Fuster V et al. Circulation 2006;114:e257-354
& Eur Heart J 2006;27:1979-2030




Interazioni farmacologiche e alimentari
associate ad aumento della potenza dei VKA

Analgesici Paracetamolo, propossifene, salicilati
Antiaritmici Amiodarone, propafenone, chinidina
Antibiotici Ciprofloxacina, eritromicina, metronidazolo
Antimicotici Fluconazolo, itraconazolo, miconazolo
Beta-bloccanti Propranololo

Anti-H,/PPI Cimetidina, omeprazolo

Farmaci ipolipemizzanti Lovastatina, atorvastatina

Prodotti a base di erbe/integratori

: . Vitamina E, aglio, artiglio del diavolo
alimentari

Varie Alcool (se epatopatia concomitante)

PPI = inibitori della pompa protonica; VKA = antagonisti della vitamina K

Holbrook AM et al. Arch Intern Med 2005;165:1095-106;
du Breuil AL & Umland EM. Am Fam Physician 2007;75:1031-42




Interazioni farmacologiche e alimentari
associate a ridotta potenza dei VKA

Antibiotici

Antimicotici
Immunosoppressori
Farmaci ipolipemizzanti

Prodotti a base di erbe/integratori
alimentari

Alimenti

Varie

VKA = antagonisti della vitamina K

Holbrook AM et al. Arch Intern Med 2005;165:1095-106;
du Breuil AL & Umland EM. Am Fam Physician 2007;75:1031-42

Dicloxacillina, nafcillina, rifampicina
Griseofulvina

Azatioprina, ciclosporina
Colestiramina

Coenzima Q10, ginseng, erba di San Giovanni

Té verde, avocado (in grandi quantita), alimenti ad alto
contenuto di vitamina K, fra cui broccoli e spinaci

Carbamazepina, sucralfato, trazodone



Warfarin is difficult to monitor
even Iin the trial setting (SPORTIF |l Trial) ==

INR >3.0 18% of time above

INR 2.0-3.0 44% of time patients were
within therapeutic range
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INR <2.0 38% of time patients were
at subtherapeutic levels

4 8

Weeks on treatment

Petersen P et al. J Am Coll Cardiol 2003:41:1445-51



Risk of Stopping Therapy in the First'Year Among
Patients Newly Starting Warfarin by Age ==
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Days on Warfarin

Age <80 Age > 80

Hylek EM et al, Circulation 2007;115(21):2689-2696.



consequences...




Warfarin e utilizzato solo in meta dei pazienti con FA
0O, 6@ e o .
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eleggibili (%)

o

<55 55-64 65-74 75-84 >85
Age (yrs)

Il warfarin e sotto-utilizzato soprattutto nei pazienti anziani che sono
quelli a piu alto rischio di ictus

Go A et al. Ann Intern Med 1999;131:927




Bersagli dei nuovi antitrombotici nella cascata della

coagulazione

Antagonisti della vitamina K:

Fattore tissutale Vlla Tecarfarin (Fase Il completata)?

@ / Inibitori indiretti del fattore Xa:
Inibitori diretti del fattore Xa : |

@ Idraparinux (terminata Fase Ill)3
Apixaban Idrabiotaparinux (sospeso nel 2009)*

Rivaroxaban  /a
Edoxaban e |_°

Betrixaban
Inibitori diretti della trombina:

0 > " " Dabigatran etexilato

AZD0837 (completata Fase 11)3

Ximelagatran (sospeso nel 2006)%.12
Fibrinogeno —}m

antitrombina

1. Adattato da Turpie AG. Eur Heart J 2008;29:155-65; 2. Ellis DJ et al. Circulation 2009;22:120:1029-35; 3. Bousser MG et al.
Lancet 2008;371:315-21; 4. NCT00580216; available at www.ClinicalTrials.gov; accessed Sept 09; 5. Lopes RD et al. Am Heart
2010;159:331-9; 6. Eikelboom JW et al. Am Heart J 2010;159:348-53; 7. ROCKET-AF Study Investigators. Am Heart J
2010;159:340-47; 8. NCT00781391; available at www.ClinicalTrials.gov; accessed Sept 09; 9. NCT00742859; available at
www.ClinicalTrials.gov; accessed Sept 09; 10. Connolly SJ et al. N Engl J Med 2009;361:1139-51; 11. Olsson SB et al. Lancet
2003;362:1691-8; 12. Albers GW et al. JAMA 2005;293:690-8; 13. Lip GY et al. Eur Heart J 2009;30:2897-907




Four pivotal studies including over 71000 patients have

compared NOACs with warfarin for stroke prevention in AF

10000 - 9081
8692
%) i
|5 5000 7116 7036
= 6076 6022
S 6015
— 6000 A
)
3
= 4000 A
S
Z
2000 A
428
0 .
150 mg 110 mg w 20 mg 15mg w 5mg 25mg w 60mg 30mg 30mg 15mg W
BID BID oD oD BID BID oD oD oD oD
Dabigatran Rivaroxaban Apixaban Edoxaban
RE-LY®! ROCKET-AF? ARISTOTLE® ENGAGE AF#
W, warfarin
1. Connolly et al. N Engl J Med 2009; 2. Fox et al. Eur Heart J 2011; 3. Granger et al. N Engl J Med 2011;
4. Giugliano et al. N Engl J Med 2013




Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Christian T Ruff, Robert P Giugliane, Evgene Braunwald, Elaine B Hoffman, Naveen Deenadayalu, Michael D Ezekowitz, A Jehn Camm,
Jeffrey | Weitz, Basil 5 Lewis, Alexander Parkhomenko, Takeshi Yamashita, Eliott M Antman

Stroke or systemic embolism

NOAC (events) Warfarin (events) RR (95% Cl) P
RE-Ly=* 134/6076 199/6022 0-66 (0-53-0-82)  0-0001
ROCKET AF5t 269/7081 306/7090 0-88 (075-1-03) 012
ARISTOTLE% 212/9120 265/9081 0-80 (0-67-0-95) 0012
ENGAGE AF-TIMI 48§ 296/7035 337/7036 0-88 (0-75-1-02) 010
Combined {random) 91129312 1107/29229 0-81(0-73-091) =0-0001
I 1
05 «— 1-0 — 2-0
Favours MOAC Favours warfarin

Figure 1: Stroke or systemic embolic events
Data are n/M, unless otherwise indicated. Heterogeneity: I*=47%; p=0-13. NOAC=new oral anticoagulant. RR=risk ratio. * Dabigatran 150 mg twice daily. TRivaroxaban

20 mg once daily. $Apixaban 5 mg twice daily. §Edoxaban 60 mg once daily.

Allocation to a new oral anticoagulant significantly reduced the composite
of stroke or systemic embolic events by 19% compared with warfarin.

www.thelancet.com Vol 383 March 15, 2014



Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Christian T Ruff, Robert P Givgliano, Evgene Braunwald, Elaine B Hoffman, Naveen Deenadayalu, Michael D Ezekowitz, A John Camm,
Jeffrey | Weitz, Basil S Lewis, Alexander Parkhomenko, Takeshi Yamashita, Elliott M Antman

A Pooled NOAC  Pooled warfarin R (95% 1) Protetin
[events) {events)

Auge (years)

<75 406/18073 w7 8/18004 —— 085 (0:73-0-00) } 038

275 415711188 £32/11095 N 078 (0-58-0.88)

S

Female 38210041 7810830 078 {0-55-0-04) } -

Male 53118371 f34/18300 _— -84 {0-75-0-04)

Diabetes

No £22/20216 755/20238 —_— 0-83 (074-0-93) } -

Yes 2879094 356/3090 —_— 0-30{0-89-0-93)

Previous stroke or TIA

Mo 483/70609 B15/20637 —_— 078 (0-66-0-91) } 030

fes 428/ 8663 495/8635 —_—s— 0-86 {0-76-0-98)

Creatinine clearance (mL/minj)

<50 249/5539 315503 v 079 (0-65-0-96)

SO-80 40513055 546/13155 _— 075 {0-56-0-85) JL 0-12

80 256/10626 255/10533 & 098 ({070-1-22)

CHADS, score

01 6oy 5053 o0/ 4042 e 05 {0-54-1-04)

1 24719563 09757 o 0-36{0-70-1-05) JL 076

36 506/ 14 600 733/14528 —_—s— 0-§0{072-0-80)

VEA status

Maive 1BE/13780 S13/13834 —_— 075 (0-66-0-86)

Experienced 52315514 597115395 — ofds{oyo1oy) | OH

Centre-based TTR

<66% C0%/16219 653/16297 —_ 077 (0-85-0-97)

=b6% 31312642 392/12904 —_—— 082 (D71-0-95) 50

n!5 2

The benefit of NOACs compared with warfarin in reducing stroke or systemic
embolic events was consistent across all subgroups examined:

www.thelancet.com Vol 383 March 15, 2014



Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Christian T Ruff, Robert P Givgliano, Evgene Braunwald, Elaine B Hoffman, Naveen Deenadayalu, Michael D Ezekowitz, A John Camm,
Jeffrey | Weitz, Basil S Lewis, Alexander Parkhomenko, Takeshi Yamashita, Elliott M Antman

Secondary efficacy and safety outcomes

Pooled NOAC Pooled warfarin RR(95% ) P

(events) (events)
Effcacy ———
Ischaemic stroke 665/292492 724/2921 - _6_- 0-92 (0-83-1.02) 010
Haemorrhagic stroke 130/29292 26329221 0-449 (0-38-0-64)  =0-0001
Myocardial infarction 41329292 43229221 —€>— 0-97 (0-78-1-20) 077
All-cause mortality 202229292  2245/29221 @- 090 (0-85-0-95) 0-0003
Safety
Intracranial haemorrhage  204/29287 425/29211 - 0-48 (039-059)  =0-0001
Gastrointestinal bleeding ~ 751/29287 £91/29211 —@— 125 (1-01-1-55) 0-043

I I ]

0-2 05 1 2
-+ —
Favours MOAC Favourswarfarin

Figure 2: Secondary efficacy and safety outcomes

Data are n/N, unless otherwise indicated. Heterogeneity: ischaemic stroke °=32%, p=0-22; haemorrhagic stroke I’=34%, p=0-21; myocardial infarction [*=48%,
p=0-13; all-cause mortality [*=0%, p=0-81; intracranial haemorrhage F=32%, p=0-22; gastrointestinal bleeding =74%, p=0-009. NOAC=new oral anticoagulant.
RR=risk ratio.

www.thelancet.com Vol 383 March 15, 2014



19%

STROKE/SE

TARA

No significant
difference
MAJOR
BLEEDING

51% 10% 52%

HAEMORRHAGIC ALL-CAUSE INTRACRANIAL
STROKE MORTALITY BLEEDING

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



NAO: indications

= DVT/PE




Acute treatment: all NOACs non-inferior to warfarin for

prevention of recurrent DVT/PE in their Phase Ill trials

[l NOAC | Warfarin

HR: 1.09 HR: 0.89 HR: 0.84 HR: 0.82
(95% CI: 0.76-1.57)  (95% ClI: 0.66-1.19) (95% Cl: 0.60-1.18) (95% Cl: 0.60-1.14)

34 | | | I | | |

Patients (%)

RE-COVER™/ EINSTEIN-DVT/ AMPLIFY Hokusai-VTET
RE-COVER™ |I* EINSTEIN-PE*
Dabigatran? Rivaroxaban? Apixaban3 Edoxaban*

Head-to-head studies do not exist, comparisons between studies and drugs may not be made.
For illustrative purposes only

*Pooled analysis; TOn treatment

1. Schulman et al. Circulation 2014; 2. Prins et al. Thromb J 2013; 3. Agnelli et al. N Engl J Med 2013;
4. Hokusai-VTE Investigators et al. N Engl J Med 2013




Acute treatment: all NOACs associated with less major

bleeding versus warfarin in their Phase lll trials

[l NOAC | Warfarin

HR: 0.60 HR: 0.54 HR: 0.31 HR: 0.84
(95% CI: 0.36-0.99)  (95% CI: 0.37-0.79)  (95% CI: 0.17-0.55)  (95% CI: 0.59-1.21)

Patients (%)

RE-COVER™/ EINSTEIN-DVT/ AMPLIFY Hokusai-VTET
RE-COVER™ |I* EINSTEIN-PE*
Dabigatran? Rivaroxaban? Apixaban3 Edoxaban*

Head-to-head studies do not exist, comparisons between studies and drugs may not be made.
For illustrative purposes only

*Pooled analysis; TOn treatment

1. Schulman et al. Circulation 2014; 2. Prins et al. Thromb J 2013; 3. Agnelli et al. N Engl J Med 2013;
4. Hokusai-VTE Investigators et al. N Engl J Med 2013




Is a NOAC a treatment option in this patient?

What do the guidelines say?

PE without shock or hypotension
(intermediate or low risk)

As an alternative to VKA treatment:

1.l on { . .

2014 ESC G“'d‘:mfte putmonary dabigatran is recommended
anagement © ap'ag“"s“ and M following acute-phase parenteral
The Tas‘;;c’é::bf:{i:::\eoﬂhe European >° anticoagulation

pulmon

orsed by the Buro

. S .
pean Respirat®y = rperson) (L edoxaban* is recommended
veno Gal following acute-phase parenteral
anticoagulation

As an alternative to combination of

parenteral anticoagulation with VKA:

rivaroxaban is recommended
apixaban is recommended

*Was not approved for this indication at the time of publication of the guidelines
Konstantinides et al. Eur Heart J 2014




Eminence-based medicine

or

Evidence-based medicine?




Eminence-based medicine

Per i NOACs non esiste antidoto, per
Il warfarin si (vitamina K).




Evidence-based medicine

*Fino all’Ottobre 2015, I'unico
anticoagulante che aveva un vero antidoto
(solfato di protamina) era |I’eparina sodica.

eLa vitamina K NON e un antidoto per il
warfarin.

] NOACs hanno una emivita di 12-14 ore
circa, Il warfarin di 120 ore.

eSono ora disponibili antidoti per | NOACs.



NOAC reversal agents are in development

NOAC reversal agent Target Mechanism of action

Humanized Fab:
ldarucizumab? Dabigatran specifically binds dabigatran
with high affinity?

Recombinant modified FXa:
FXa inhibitors competitive affinity for
direct FXa inhibitors3

Andexanet alfa
(PRT064445)!

Synthetic small molecule:

hydrogen bonds (NOACS);

charge—charge interactions
(heparin)*

Ciraparantag

(PER977)! Universal

Idarucizumab is not approved in all countries. Please check your local prescribing information for details. Andexanet alfa and ciraparantag
are investigational compounds and are not approved in any country. This information is presented for medical education purposes only
FXa, activated Factor X

1. Greinacher et al. Thromb Haemost 2015; 2. Schiele et al. Blood 2013; 3. Lu et al. Nat Med 2013;

4. Ansell et al. N Engl J Med 2014




NOAC reversal agents: stages of development

Idarucizumab?
Target:
dabigatran

Andexanet alfa
(PRT064445)?!
Target:

FXa inhibitors

Ciraparantag
(PER977)1
Target:
universal

Studies in
healthy
volunteers

Studies in
healthy
volunteers

Studies in
healthy
volunteerss?

Phase Il

Patients requiring
urgent surgery/

with major bleeding;
started May 201423

Phase Il
Patients with major
bleeding; started
Jan 20156

Approval
Submitted FDA
to EMA/FDA Oct 20154
Feb/Mar 2015 EMA

Nov 20155

Submitted
to FDA
Dec 20157

Idarucizumab is not approved in all countries. Please check your local prescribing information for details.
Andexanet alfa and ciraparantag are investigational compounds and are not approved in any country.
This information is presented for medical education purposes only

Widespread
availability
following local
approval

1. Adapted from Greinacher et al. Thromb Haemost 2015; 2. Clinicaltrials.gov: NCT02104947; 3. Pollack et al. Thromb Haemost
2015; 4. US FDA press release 16 Oct 2015; 5. European Commission Community Register of Medicinal Products for Human
Use 20 November 2015; 6. ClinicalTrials.gov Identifier: NCT02329327; 7. ClinicalTrials.gov Identifier: NCT02207257




How It all started

* American Society Hematology (ASH), San Francisco, 2008

* Poster with data about reversing anticoagulation with a
specific antidote

‘The ability to turn the
anticoagulation effect on and off as
required could provide further benefit
for patients in need of intervention
while on anticoagulation’




Proof of concept (2009):

reversal of dabigatran anticoagulant activity

* Four polyclonal rabbit
antibodies to dabigatran were

available Polyclonals A, B, C, D Polyclonal D vs control antibody
i 701
* All four neutralized the R LTy Dabigaran Lo ___. Dabigaran
! 3 n © 601 200 nM
anticoagulant effect of S 40 . o -
dabigatran in human I 0 cwf ®
plasma using clotting assay = 2 301
£ 204 P
gyt . © Py Control © e_0 Py Control
* |nhibition was concentration- b - m e m o= 8 a0 - ~ O -0 — ima
dependent and SpECifiC (I) 1(I)o 2(IJO 3;30 4(I)o 5(I)o 6(;0 (I) 1(IJO 2(I)0 3;30 4(IJO 5(I)o 600
Antibody concentration (ug) Antibody “D” concentration (ug)

Nonspecific polyclonal Ab (167 ug)
+ 200 nM dabigatran




2014 onwards

%) REVERSE AD"

Study of reversal effects of idarucizumab
in patients on active dabigatran

S
2008 onwards
S
2015/2016
PROOF OF
CONCEPT e o
=1
REGULATORY
APPROVAL

O T

[ |
2009 onwards

PRECLINICAL AND
PHASE | TESTING




Relative size and affinity of dabigatran, idarucizumab,

and thrombin

%
Ao

o=
i

Dabigatran
~500 daltons

Idarucizumab (Fab)
~47800 daltons

Thrombin
~37000 daltons

Pollack et al. Thromb Haemost 2015




ldarucizumab was designed as a specific reversal agent
for the anticoagulant activity of dabigatran

Schiele et al. Blood 2013; Praxbind®: EU SPC, 2016

Humanized Fab fragment

Binding affinity for dabigatran ~350x
higher than dabigatran to thrombin

IV administration,
immediate onset of action

Short half-life

No intrinsic procoagulant or
anticoagulant activity expected




Immediate onset of action: few minutes after idarucizumab

administration

@~ 45—64 yr, DE 220 mg

80 -
—e— +idarucizumab 5 g
> Middle-aged subjects (45—64 yrs)
70 - received 5 g idarucizumab or
placebo
65 -

dTT (s)

30 T T T T T T T T T T T T T T /// T T T I//_\
-2 0 4 8 12. 16 20 24263648607274
N=6-8/group, mean + SE
Time after end of infusion (h)

Glund et al. Blood 2014




Short half-life: Idarucizumab plasma concentrations in healthy

volunteers

* Low volume of distribution
* Short half-life: initial t;,, ~45 min; terminal t,,, 4.5-9 hours
e Within 6 hours 90% of dose had cleared

35000~ 20 mg 29 1 hr infusion, 5<n<12
60 mg -39
300007 200 mg -4
’g 25000 +600mg  +6g
o *12 -3
2 20000- g g
e
S
N 15000 +
(&)
2
-g 10000
5000 A
L U — i
0 5 10 15 20 254973
Time (hrs)

Glund et al. Thromb Haemost 2015




No immunogenic activity: re-dosing of idarucizumab ~2

months after first dose: unbound dabigatran

180 1 ... 45-64yr, DE 220 mg
160 _ —@— T idarucizumab 2.5 g
. ® —@— + idarucizumab 2.5 g re-administration
140 - ®
| ®
120 A
100 A ®

Unbound dabigatran (ng/mL)

-2 0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)

Glund et al. Blood 2014

Idarucizumab (2.5 g)
was re-administered 2 months
after first administration

Re-administration was safe and
well tolerated

Re-administration resulted in
similar efficacy vs first dose

N=6/group, gmean




No procoagulant effects: idarucizumab administration in

healthy volunteers and endogenous thrombin potential

* Endogenous thrombin potential in plasma
* Measured before and 15 min after idarucizumab in volunteers not receiving dabigatran
* |darucizumab plasma concentrations at 15 min were ~20 pumol/L

2000 —
1800 -
1600 |
1400 —
1200 -
1000 -
800 |
600 -
400 -
200

Endogenous thrombin potential (ETP)

400+
350+
3004
2504
200+
150+
100+
50-
0-

Lag time

Peak

Thrombin AUC [nmol*min/L]

Endogenous thrombin

potential (ETP) Predose Fab Predose Fab

400

. JThrombin_peak

300 +

iLag time

Thrombin (nM)

250
200
150 —

Thrombin lagtime [min)
Thrombin Peak [nmol/L]

YA ol [ ol 100 —

15 120 25130 ' 85/ 40 ] o

. . 0 - -
Time (min) Predose  Fab Predose  Fab 0

- e
Time to peak
Predose Fab Predose Fab

@ 4000 mg Fab, 5 min. infusion (N=6/6)
I 8000 mg Fab, 1 h infusion (N=6/5)

Glund et al. Circulation 2013




Interruption or reversal of anticoagulation can be planned

or in response to an emergency

I =
"
.

Elective Emergency Uncontrolled
surgery surgery bleeding

L]
EENENEE
EEEEEEE
INENE@E
L] |

Emergency management




What is the relevance of a specific reversal agent for
cardiologists and neurologists?

ICH
Lumbar puncture
Acute ischaemic
stroke management

Urgent CABG Urgent neurosurgery

Heart transplant
Urgent cardiac

Other urgent
intervention,
e.g. abdominal,
orthopaedic, etc.

surgery
Ablation
PCI

Fractures, accidents, falls, trauma, etc.

CABG, coronary artery bypass graft; PCl, percutaneous coronary intervention




Reduced blood loss and increased survival with idarucizumab

after liver trauma

Cumulative blood loss Diluted thrombin time
Trauma Trauma
35001 -f Fab or vehicle 1500 l/x/ Fab or vehicle
SO * ~ @ |:
~ 30007 | 2 1250°
E 25001 ?
$ 2000 | ~
o] 1 o + c
= 15004 ¢ : £
B ool E :
0 10004 = 2
m 1! py %
5001 | . 0
0_
l .
| LA L ELELE L AL B B B [RARRRSRRRRR T LARRR T RRRRR TTTTTT RRRRR 1
0 30 60 90 120 150 180 210 24 0 30 60 90 120 150 180 210 24
Time post trauma (min) Time post trauma (min)
*p<0.001 vs Fab treatment, "p<0.01 vs control *p<0.001 vs Fab treatment, 'p<0.01 vs control

Data represent mean + SD, n=6 .
Reversal was measured with all assays tested:

dTT, ECT, Activated Clotting Time , aPTT, PT, Thromboelastometry, ROTEM (Extem and Intem)

Honickel et al. J Am Coll Cardiol 2015
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Idarucizumab for Dabigatran Reversal

celboor
M.D., Part A, Reilly ph.D., John E ‘“,Ibuf:,m |
oy ~ Richard A. Bernstein, 7
peter Vert et

h, M.B., B.S
A Ph.D.,
Charles V. Pollack, Jr e

Stephan Glun
RO

Group A:

Uncontrolled bleeding EIMSIRGy Sl

or procedure

51 patients 39 patients

Idarucizumab is currently in development and is not approved for use in any country. The information presented
here is intended for medical education purposes only

Pollack et al. Presented at ISTH 2015; Pollack et al. N Engl J Med 2015



RE-VERSE AD™: multicentre, ongoing, single-arm,

open-label Phase Il study

Group A:
Uncontrolled bleeding
+ dabigatran-treated

5 g idarucizumab |

i N=500
Group B: Emergency i
surgery or procedure* i .
+ dabigatran-treated ! i |
| 0-15 minutes | 90 days’ follow-up |
Hospital A A A AA A A A A A A Blood
arrival Pre-1st vial Pre-2ndvial 10-30 1h 2h 4h 12h 24h 7d 30d 90d samples

min

*Other than bleeding. dTT, diluted thrombin time; ECT, ecarin clotting time
Pollack et al. Thromb Haemost 2015




RE-VERSE AD™: multicentre, single-arm,

open-label Phase Il study

Group A:

Uncontrolled bleeding
+ dabigatran-treated Reverses up to the 99th
percentile of dabigatran

5 g idarucizumab : N=500
¥ levels measured in RE-LY®

Group B: Emergency !

surgery or procedure* i :

+ dabigatran-treated ~ § i |

| 0-15 minutes | 90 days’ follow-up |

Hospital A A A AA A A A A A A Blood

arrival Pre-1st vial Pre-2ndvial 10-30 1h 2h 4h 12h 24h 7d 30d 90d samples

min

Idarucizumab is not approved in all countries. Please check your local prescribing information for details.
This information is presented for medical education purposes only

*Other than bleeding. dTT, diluted thrombin time; ECT, ecarin clotting time

Pollack et al. Thromb Haemost 2015




RE-VERSE AD™: multicentre, ongoing, single-arm,

open-label Phase Il study

Group A:
Uncontrolled bleeding

+ dabigatran-treated Primary endpoint:

dabigatran reversal within

5 g idarucizumab (dTT or ECT)

Group B: Emergency
surgery or procedure*
+ dabigatran-treated

0-15 minutes

90 days’ follow-up

Hospital A A A AA A A A A A
arrival Pre-1st vial Pre-2ndvial 10-30 1h 2h 4h 12h 24h 7d 30d
min

Idarucizumab is not approved in all countries. Please check your local prescribing information for details.
This information is presented for medical education purposes only

*Other than bleeding. dTT, diluted thrombin time; ECT, ecarin clotting time

Pollack et al. Thromb Haemost 2015

4 hours

A Blood
90d samples




RE-VERSE AD™ Group B interim results:

reasons for inclusion

foint/wound Infection

Probable viscera perforation
Acute deterioration of aortic valve

Lumbar puncture Peritonits

Ureteral obstruction/hydronephrosis

Bone fractures

ronary intervention Unstable angina

Acute renal msumuencv (atheter placement

Nortic dissection

" Icarcerated umbical herni M)S(QSS
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Group A interim results: reversal of dabigatran

anticoagulation with idarucizumab based on dTT

130 —
120 — Group A: | No idarucizumab-
110 Uncontrolled bleeding related safety concerns
o] ® identified to date
. in the analysis
90 | Idarucizumab
2x2.5 g
80 —

dTT (s)

70 —
60 —
50 — °
@ limit of normal

40 — Assay upper
m*%%ééééé

20 —
Z

r
0 T T 1 T T 1
Baseline Between 10-30 1h 2h 4h 12h 24h
vials min

Time post idarucizumab

Adapted from: Pollack et al. N Engl J Med 2015




Group B interim results: reversal of dabigatran

anticoagulation with idarucizumab based on dTT

130 —
120 ° Group B: Emergency
110 ] surgery or procedure Clinical outcomes
1004 T . : }
Idarucizumab Of 36 patients undergoing surgery:
90 — 2x2.5 g « 33 patients (92%) had normal
o 80— intraoperative haemostasis
g o (as judged by the physician)
= . 2 mildly abnormal
60 — . * 1 moderately abnormal
50 —
[ ] [ ] [ ]
40 —
______________________________ *__ &= ASsayupper
30 < == == limit of normal
=5 %
20 4
O——T— T T T T T T 1
Baseline Between 10-30 1h 2h  4h 12h 24h
vials min
Time post idarucizumab
Adapted from: Pollack et al. N Engl J Med 2015




ldarucizumab IS now approved




Praxbind® availability in Europe

* Numbers of hospitals where
Praxbind® is commerically
available

« Additional availability via
early access schemes in
certain countries
(e.g. in ~200 hospitals in
France)

« Continued availability at
RE-VERSE AD™ centres




Reversal: Andexanet alfa

PRT064445 is a recombinant fXa variant with modifications in

the Gla-domain and active site

| Light Chain \ Heavy Chwm

ﬂi Catalytic Domain @

s
FXa PRT064445 (r-Antidote)

J Two modifications introduced to human fXa
+ Removal of the Gla-domain
+ Mutation at the active site (S419A)

I PRT064445 (r-Antidote)

* No pro- or anti-coagulant activity
+ Retains binding ability for fXa inhibitors

PORTOLA

* Andexanat alfa (PRT4445 ) e un fattore Xa
ricombinante che ha la potenzialita di essere |l
primo antidoto universale per rendere reversibili gli
effetti degli inibitori del fattore Xa.

sLa molecola € simile al fattore Xa nativo, ma é
stato modificato per limitarne l'attivita biologica,
come la capacita di scindere la trombina.
*Agisce come un finto fattore Xa che lega e
sequestra direttamente gli inibitori del fattore Xa
nel sangue. Una volta legati ad andexanet alfa,
questi farmaci non sono piu in grado di legare e
inibire il fattore Xa nativo, che puo partecipare
nuovamente al processo di coagulazione e

restaurare I'emostasi.



Andexanet alfa (PRT064445) — universal
Factor Xa inhibitor reversal agent

Normal Factor Xa molecule ° Andexanet alfa reduces the
Serine | non-protein-bound free fraction of the
erine in protease . . .
catalytic triad Factor Xa inhibitor = anticoagulant effect
A caused by a direct Factor Xa inhibitor is
rapidly neutralized by administration of

Binding pocket

andexanet alfa
‘ « Andexanet alfa is inactivated Factor Xa
GLA domain — Lower molecular weight owing to
truncated chain
PRT064445 — No GLA domain
— Mutated serine
Mutated serine in — Active binding site to Factor Xa substrates
protease catalytic - « The molecule has no catalytic activity and
triad Binding pocket _ _
does not bind to the protaminase complex
Truncated chain » Intact binding site allows binding to:
No GLA domain — Direct Factor Xa inhibitors, e.g. rivaroxaban

— ATIII activated by LMWH or fondaparinux

Lu et al, 2013



Ciraparantag

PER977 is under development by Perosphere?

— Potential for universal reversal agent (unfractionated heparin,
LMWH, fondaparinux, and Factor Xa and lla inhibitors)

— Synthetic small molecule that binds competitively to the
anticoagulant

In vitro in animal models and ex vivo in human blood:
PER977 successfully reversed anticoagulant activity for
various anticoagulants?

Phase | clinical trial initially testing the ability of PER977 to
reverse the anticoagulant activity of edoxaban has been
completed?



ILE

Dato particolarmente significativo per
rivaroxan con netta riduzione del tempo
di trombina

Heconds
i
™

10
e
o
aPTT Rivaroxaban 20mg BID PCC or placeho . laoaha
A for two and abalf days | |infusion - [plts
10417 8 P
W-

2 0 i
Z !
) Lo studio non ha mostrato efficacia nei
w pazienti in trattamento con dabigatran
o N r/a ;; N T T N 7 N
‘*ﬁ"—*_'i AN S
* 1‘ Time

Dabigatran 1 30mg BID
for too and a kalf days

BOC or placebo - placebo
infusion B Fco

Circulation. 2011;124:1573-1579.



Practical guidance for reducing
the risk of bleeding in
anticoagulated patients




Patients with upper Gl symptoms do have an increased risk

of Gl bleeding vs those without Gl symptoms

20 _
u Upper GI symptoms
@ No UGI symptoms
£ 15-
=
5 RR: 4.37; P<0.001
)
= 10. RR: 2.41: P<0.001 | |
5
©
S 5-
0
0_ |
Dabigatran Warfarin
N 132/2045  253/10047 46/563  102/5459
Upper Gl symptoms associated with a 2x increased risk of major Gl
bleeding with dabigatran and a 4% increased risk with warfarin
Bytzer et al. Clin Gastroenterol Hepatol 2013



When assessing Gl bleeding risk, it iIs imperative to consider
the context of improved outcomes with NOACs vs warfarin

19% 51% 10%

HAEMORRHAGIC

ALL-CAUSE
STROKE/SE STROKE

MORTALITY

25%
14% DEe

INTRACRANIAL
MAJOR BLEED BLEED

Meta-analysis of data from RE-LY®, ROCKET AF, ARISTOTLE, ENGAGE AF-TIMI 48; Ruff et al. Lancet 2014




Overall, it iIs important to balance Gl bleeding risk against

reduction in stroke and ICH risk with NOACSs vs warfarin

Major
SU st Gl bleeding

| B 35% 59%
Dabigatran 150 mg* ‘ 48%
710%
Dabigatran 110 mg?~? (l
33%
Rivaroxaban34* ‘ 61%
Apixaban>" 21‘V‘ 58%‘
53%
Edoxaban 60/30 mg® ‘ 2304

*Reduced dose regimen specified for certain populations
1. Connolly et al. N Engl J Med 2014; 2. Connolly et al. N Engl J Med 2010; 3. Patel et al. N Engl J Med 2011;
4. Nessel et al. Chest 2012; 5. Granger et al. N Engl J Med 2011; 6. Giugliano et al. N Engl J Med 2013




Cumulative Incidence of Major Bleeding in the First Year
Among Patients Newly Starting Warfarin by Age s
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Days on Warfarin

Age <80 Age > 80

Hylek EM et al, Circulation 2007;115(21):2689-2696.



Dabigatran is associated with improved mortality outcomes

during 30 days after major bleeds vs warfarin

Treatment and database used OR (95% ClI) P value

Dabigatran 150 mg + 110 mg,

0.66 (0.44-1.00 0.051
combined from all studies* ® ( )
Dabigatran 150 mg + 110 mg, RE-LY® — 0.56 (0.36-0.86)  0.009

Dabigatran 110 mg, RE-LY® ® : 0.60 (0.35-1.03) 0.064

Favours dabigatran

0.1 1 10

This was In the absence of a specific reversal agent

*Combined data from dabigatran 150 mg and 110 mg BID treatment groups in RE-LY®, RE-COVER™, RE-COVER™ I,
RE-MEDY ™, and RE-SONATE™. Only first major bleed included; analysis not adjusted for covariates
Majeed et al. Circulation 2013




Practical guidance for patients
undergoing surgery and options
to manage emergency bleeding




Beneficial pharmacological profile of NOACs compared
with warfarin may facilitate perioperative management

Warfarin Dabigatran Rivaroxaban Apixaban Edoxaban

Time to peak,
hrs

Terminal half-

life ~1 week 12-14 hrs 11-13 hrs ~12 hrs 10-14 hrs

Renal

excretion, % <L &2 o 2t 20

Pradaxa®: EU SPC, 2015; Xarelto: EU SPC, 2015; Eliquis: EU SPC, 2014; Warfarin sodium: EU SPC, 2014;
Lixiana: EU SPC, 2015




Guidance on perioperative management of NOACs
IS available

o oabigaran | APaban, saoxaban

HeartRiytm No important bleeding risk and/or adequate local

S haemostasis possible: perform at trough level (i.e. 212
CrCl, mL/min or 24 hrs after last intake)

Low risk High risk
>80 224 hrs 248 hrs 224 hrs =48 hrs
50-80 236 hrs 272 hrs 224 hrs =48 hrs
30-50 248 hrs 296 hrs 224 hrs =48 hrs
18-30 Not indicated Not indicated 236 hrs 248 hrs
<15 No official indication for use

CrCl, creatinine clearance
Heidbuchel et al. Europace 2015




Perioperative bridging sub-analysis of RE-LY®

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

* Increased major bleeding 6.8% vs 1.6% (P<0.001)
 Any thromboembolism 1.8% vs 0.3% (P=0.007)

Warfarin

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

* Increased major bleeding 6.5% vs 1.8% (P<0.001)
« Any thromboembolism 1.2% vs 0.6% (P=0.16)

Dabigatran

Douketis et al. Thromb Haemost 2015




Bridging anticoagulation associated with higher risk of

bleeding and adverse events in ORBIT-AF

7372 patients
WG PAVERIEEE S« 2803 interruptions (in 2200 patients; 30%)
with OAC

Bridging used in 665 interruptions (24%)

Unadjusted, bridging Bridging P
% (n) (N=1724) (N=503)" value

Bleeding 1.3 (22) 5.0 (25)  <0.0001

*
*Bleeding eventsewl@jat%eding or bleeding hospitalization
TExcluding interruptions, missing daie, or ihose that occurred within 30 days of a previous inierruption
Steinberg et al. Circulation 2015




66

Bridging with LMWH or heparin,
as was proposed in AF patients

with higher thrombo-embolic risk
treated with VKAS,

is not necessary in
NOAC-treated patients

b

Heidbuchel et al. Europace 2015



Assessment of renal function and coagulation tests can
support decision-making for all NOACs

Renal function Coagulation
assessment tests

Determine if OAC is present and

Estimate time of elimination may be contributing to bleeding

Renal impairment may reduce Timing and NOAC dose influence
capacity of elimination of NOAC coagulation tests

Pradaxa®: EU SPC, 2015; Huisman et al. Thromb Haemost 2012; Heidbuchel et al. Europace 2015




Standard assays can be used to determine anticoagulation
status in patients treated with dabigatran

Dabigatran Rivaroxaban Apixaban Edoxaban

aPTT

TT

dTT, ECT

Anti-FXa assays

PT

INR

©OO0OO®

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

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

FXa, activated Factor X

Adapted from: Heidbuchel et al. Europace 2015; Pradaxa®: EU SPC, 2015; Xarelto: EU SPC, 2015; Eliquis: EU SPC, 2015;
Lixiana: EU SPC, 2015




Practical guidance for treatment
of anticoagulated patients
experiencing bleeding




Bleeding management strategies for NOACs are

similar to those for VKAS

Apply same measures as for patients treated with VKAs
(apart from Vitamin K)

Discontinue NOAC and investigate the source of bleeding
Consider oral charcoal administration if NOAC ingested <2 hours earlier*

Maintain adequate diuresis
Before initiation of standard treatments

This information is not intended and must not be considered as a specific recommendation from Boehringer Ingelheim

Each treating physician should determine what medical treatment and/or bleeding management measures should be taken on a case by
case basis, based on his/her medical experience and judgment

*Statement based only on limited clinical data
Heidbuchel et al. Europace 2015; Pradaxa®: EU SPC, 2015




Gl bleeding and NOAC reversal

Most Gl bleeds will NOT require administration of
a specific reversal agent

But...Gl bleeding and/or the need for emergency Gl surgery
will be the most common indication for administration of a
specific reversal agent (30-50%)

Pollack et al. New Engl J Med 2015




Management of Gl bleeding depends on severity

Occult Gl bleeding

Clinically overt Gl bleeding

Rapid Gl bleeding or

clinically unstable patient

Endoscopy within 1-2 weeks

Continue NOAC

Withhold NOAC

Initiate standard resuscitation measures
and coagulation tests

Endoscopy after 24 hours

Emergency endoscopy

Thermal, mechanical, injection,
arteriographic, or surgical intervention

Pro-coagulant factors

|darucizumab for
dabigatran-treated patients

Desai et al. Thromb Haemost 2013; Heidbuchel et al. Europace 2015




Bleeding while using a NOAC

Inquire about last NOAC intake
Blood sample to determine CrClI, haemoglobin, white blood cells
Inquire with lab about possibility of rapid coagulation assessment

v
Mild bleeding

¢

» Delay or discontinue next dose
* Reconsider concomitant
medication

v
Moderate/severe bleeding

F N Y

Supportive measures

Mechanical compression

Endoscopic haemostasis if Gl bleed
Surgical haemostasis

Fluid replacement (colloids if needed)
RBC transfusion if needed

FFP (as plasma expander)

Platelet transfusion

(if platelet count <60x%10°/L)

Life-threatening bleeding

For dabigatran-treated patients
e Idarucizumab 5g IV
(when available)

For all NOACs, consider:
» PCC 50 U/kg
+ 25 U/kg if indicated
» aPCC 50 U/kg; max 200 U/kg/day
* rFVlla 90 ug/kg

For dabigatran-treated patients

e ldarucizumab 5 g IV (when available)
» Maintain adequate diuresis
» Consider haemodialysis

FFP, fresh frozen plasma; PCC, prothrombin complex concentrate; RBC, red blood cell; rFVila,
activated Factor VII; Figure adapted from Heidbuchel et al. Europace 2015




Bleeding and NOAC reversal

Factors favouring the use of reversal agent

 Moderate or severe, on-going haemorrhage

* High likelihood of on-going anticoagulant effect
e Last NOAC dose < 12 hours
e Impaired NOAC clearance
« Laboratory evidence of on-going anticoagulant effect

 Emergency endoscopic or surgical therapy
planned

Heidbuchel et al. Europace 2015




Proposed algorithm for management of dabigatran-treated patients with
bleeding or requiring urgent surgery

Emergency event

» Confirm dabigatran presence (patient records, relatives, prescriptions)
* If possible, determine degree of anticoagulation (time of last dose, aPTT/TT/dTT)

v v

Requires urgent surgery or invasive

Mild to moderate bleeding Uncontrolled or life-threatening bleeding procedure in next 8 hours

| S

Administer idarucizumab* 5 g

Institute local bleeding management protocol : .
Proceed immediately to surgery or

invasive procedure
If time permits, measure aPTT
and/or TT (dTT)

Reintroduce anticoagulation appropriately after event, depending on thrombotic/bleeding risk

Idarucizumab is not approved in all countries. Please check your local prescribing information for details. This information is presented for
medical education purposes only. *Administer two 50 mL vials of idarucizumab (each containing 2.5 g) intravenously. In rare cases where
dabigatran anticoagulation remains present after idarucizumab and bleeding continues in the patient, a second 5 g dose of idarucizumab may be
considered. Figure adapted from Eikelboom et al. Circulation 2015




NOAC management: What to do after a Gl bleed

e Too often the NOAC is NOT resumed after a Gl bleed is
controlled

 |n order to minimize risk of thrombosis, NOAC should be
resumed once secure haemostasis has been obtained

Sengupta et al. Am J Gastroenterol 2015




NOAC management: What to do after a Gl bleed

e Too often the NOAC is NOT resumed after a Gl bleed is
controlled

e |n order to minimize risk of thrombosis, NOAC should be
resumed once secure haemostasis has been obtained

Emorragico
(8%)

B Ictus Ischemico
(n=5810)

@ Ictus emorragico

(n=484)

Ischemico
(92%)




NOAC management: What is still to do

Italia, dati 2015:

Il 37% dei pazienti con FA permanente € in trattamento
cronico con ASA.

Il 17% non riceve alcuna terapia antiaggregante o
anticoagulante.

Il 54% del pz e trattato
Impropriamente sia sotto
I’aspetto scientifico che
medico-legale!




il A T e

“Quando penso ad una™s
malattia, non € per trovarvi.

rimedio, ma, invece, per
prevenirla”
L. Pasteur




EU: Treatment used for the prevention of thromboembolic events

NOAC
B vKka
Antiplatelet
VKA + Antiplatelet

B None

-

Others
B Fluindione
Acenocoumarol

. Phenprocoumon
156 B Warfarin

o~
S
D
o
]
it
c
@
Q
| =
@
o

Type of VKA

PREFER in AF registry: Presented at ESC Congress 2013 in Amsterdam



Summary: RE-VERSE AD™ s providing insights into

Innovation in anticoagulation care

RE-VERSE AD™ showed that idarucizumab reverses the
anticoagulant effects of dabigatran within minutes

A rapid onset of action and short half-life support its use
In emergency situationsA rapid onset of action and short
half-life support its use in emergency situations

ldarucizumab will add a specific treatment option for
patients on dabigatran requiring emergency
management




End of idarucizumab
(5-min infusion) —O— Dabigatran + placebo (n=9)

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

65

Immediate, complete, and

sustained reversall

* Consistent pattern in elderly
patients and patients with moderate
renal impairment?

60

55

50

dTT (s)

* No serious adverse events reported?

45

40

357

2 0 2 4 6 8 10 12 24 36 48 60 72
Time after end of infusion (hours)

Idarucizumab is currently in development and is not approved for use in any country. The information presented
here is intended for medical education purposes only

1. Glund et al. Lancet 2015; 2. Glund et al. abstr. 344; presented at ASH 2014



5 g idarucizumab

Group A: (two separate
Uncontrolled infusions of 2.5 g)
bleeding + ! !
dabigatran-treated ! :
| + N=300
5 g idarucizumab | '
Group B: (two separate ! !
Emergency surgery infusions of 2.50) | :
or procedure* + ! !
dabigatran-treated : E
i i 0-15 minutes i 90 days’ follow-up i
! 0—24 hours | !
. A A AA A A A A A Blood samples
Hospital Pre-1st vial Pre-2nd vial 1h2h 4h 12h 24h 30d 90 d

admission

Idarucizumab is currently in development and is not approved for use in any country. The information presented
here is intended for medical education purposes only

*Other than bleeding
Pollack et al. Thromb Haemost 2015



Patients with uncontrolled bleeding

130 Diluted thrombin time 325 Ecarin clotting time
120 300 e
110 — 275 =
100 ° 250 T
90— Idarucizumab . 225 Idarucizumab
2 go- 2x2.54 © 200 2x25¢
— - _
- | o 175
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Time post-idarucizumab

Time post-idarucizumab

Median maximum reversal within 4 hours was 100% (95% CI: 100-100)

dTT normalized in 98% and ECT in 89% of patients with elevated values at baseline*

Idarucizumab is currently in development and is not approved for use in any country. The information presented

here is intended for medical education purposes only

*Calculated in 40/51 for dTT and 47/51 for ECT. Pollack et al. N Engl J Med 2015



Patients undergoing emergency procedures
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Median maximum reversal within 4 hours was 100% (95% CI: 100-100)

dTT normalized in 93% and ECT in 88% of patients with elevated values at baseline*

Idarucizumab is currently in development and is not approved for use in any country. The information presented
here is intended for medical education purposes only

*Calculated in 28/39 for dTT and 34/39 for ECT. Pollack et al. N Engl J Med 2015



Group A: uncontrolled bleeding Group B: emergency procedures
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Dabigatran levels were <20 ng/mL* in 89/90 patients after infusion
of first vial, in 77/83 at 12 hours and 62/78 patients at 24 hours

Idarucizumab is currently in development and is not approved for use in any country. The information presented
here is intended for medical education purposes only

*A level that produces little or no anticoagulant effect. Pollack et al. N Engl J Med 2015



Phase Il :
Submitted
1 : »
IDARUCIZUMAB Patients requiring for approval

Target: dabigatran Lrgent surgery/major for app
bleeding; May 201423 eb 2015

Phase Il

Andexanet alfa et

(PRT064445)1 bleeding:
Target: FXa inhibitors Jan 20154

Ciraparantag
(Aripazine; Phasell
PER977)! Ongoing®
Target: universal

Idarucizumab is currently in development and is not approved for use in any country. The information presented
here is intended for medical education purposes only

1. Adapted from Greinacher et al. Thromb Haemost 2015; 2. Pollack et al. N Engl J Med 2015; 3. Pollack et al. Thromb
Haemost 2015; 4. ClinicalTrials.gov Identifier: NCT02329327; 5. ClinicalTrials.gov Identifier: NCT02207257



Dabigatran was associated with the lowest incidence of

Ischaemic stroke

127 10,38
Y= >N
8 S 7,74
o> 81
gL
< O 4 39
o = i
g2 4 224
u
=8 o .
< é No therapy AS Dablgatran Overall
Warfarin (quartiles of TTR)
| HR (95% ClI)
ASA —0— : 0.73 (0.67-0.81)
Q1 ———— : 0.71 (0.58-0.87)
Warfarin Q2 ————— : 0.56 (0.45-0.69)
(quartiles of TTR) | Q3 —— : 0.42 (0.33-0.53)
| Q4 —o— : 0.31 (0.23-0.40)
Dabigatran —e— : 0.20 (0.12-0.34)
| Decreased risk of stroke
| 1 1
0.1 1 1.1
Ho et al. Stroke. 2015




VTE requires acute and extended treatment for

prevention of recurrence

Initial management Secondary prophylaxis (3—6 months) Extended prophylaxis (>6 months)
Parenteral AC*

25 days!
Warfarin! (monitoring and dose adjustment required)

Parenteral AC*

>5 days?2 Dabigatran 150 mg BID'
;?f:;ﬁ[%' AC Edoxaban 60 mg OD*®

Rivaroxaban 15 mg BID Rivaroxaban 20 mg OD

21 days*
Apixaban 10 mg BID Apixaban 5 mg BID Apixaban
7 days® 6 months 2.5mg BID

*LMWH, fondaparinux, or UFH; TDabigatran 110 mg BID for aged =80 years, concomitant verapamil, or based on individual
assessment of thromboembolic/bleeding risk (110 mg BID is not approved in all countries); *Edoxaban 30 mg OD for CrCl
15-50 mL/min, weight <60 kg, certain concomitant P-glycoprotein inhibitors

1. Kearon et al. Chest 2012; 2. Pradaxa® SPC, 2016; 3. Lixiana SPC, 2016; 4. Xarelto SPC, 2015; 5. Eliquis SPC, 2016.
Current versions available online at: http://www.medicines.org.uk/emc/




Patients remain at risk of recurrent VTE years after

treatment for an initial eventt*

Cumulative incidence of VTE

1 year 3 years 5 years 10 years

For some patients with VTE, extended or indefinite anticoagulation

is recommended?:3

*10-year follow-up of 1626 patients who discontinued anticoagulation after a first episode of clinically symptomatic proximal
DVT and/or PE

1. Prandoni et al. Haematologica 2007; 2. Kearon et al. Chest 2012; 3. Konstantinides et al. Eur Heart J 2014




Subgroup analyses stratified by age and gender showed that nsk of major gastrointestinal
bleeding with dabigatran was increased for women age 75 years and older and for men age 85
years and older compared with warfann (Table 3 and Supplemental Tables 4 and 5). Below
these ages, gastromntestinal bleeding risk was comparable for both anticoagulants. The pomt
estimate for the sk of death with dabigatran compared with warfarin was reduced in all strata
except women age 83 years and clder, where 1t was increased compared with lower aged women
(P (interaction) = 0.004). There were no interactions for ischemic stroke or intracramial
hemorrhage. Results in other subgroups defined by chromic kndney disease, nse of prescription
antiplatelet agents or SSRI antidepressants, or in patients hospitalized in the 30 days before

starting anticoagulant nse were similar to the main analysis.

DOL: 101161 CTRCULA TIONATA 114012061
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Study of stroke prevention

R ® aY 0 Stud io in atrial fibrillation

A\
20

Fibrillazione atriale
con 21 fattore di rischio
Assenza di coitroindicazioni

@®
N

Dabigatran etexilato Dabigatran etexilato Warfarin
150 mg bid 110 mg bid 1 mg,3mg,5mg
N=6.000 N=6.000 (INR 2,0—3,0) N=6000

Obiettivo primario: stabilire la non-inferiorita di dabigatran etexilato vs warfarin;
(tutti gli ictus (ischemico + emorragico) e embolia sistemica)
Minimo 1 anno di follow-up, massimo 3 anni e in media 2 anni di follow-up

Ezekowitz MD, et al. Am Heart J 2009;157:805-810.
Connolly SJ, et al. N Engl J Med 2009;361:1139-1151.



Tempo al primo ictus/ embolismo sistemico

@ Dabigatran 150 mg BID @ Dabigatran 110 mg BID @ Warfarin
0.05
Q 0.04 -
2 RRR
© 0
S RR 0.90 35%
€ 003 (95% IC: 0.74-1.10) 1
3 ' P<0.001 (NI)
n P=0.30 (Sup)
4]
P
© 0.02
o RR 0.65
& (95% IC: 0.52-0.81)
P<0.001 (NI)

© i
- 0.01 P<0.001 (Sup)

0.0 ; l ; :

0 0.5 1.0 1.5 2.0 2.5 3.0
Anni

D = dabigatran; RR = rischio relativo; RRR = riduzione rischio relativo ; SSE= embolismo sistemico
Dabigatran etexilato € in sviluppo clinico e non & approvato per I'uso nella pratica clinica nella prevenzione
dell’ictus nei pazienti con FA

onnolly SJ. N Engl J Med 2010;369(19):1876-5.
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. . 7) RELY®
Stroke and systemic embolism (SE)™ ssammmmm

in atrial fibrillation

D110 BID vs. warfarin D150 BID vs. warfarin

Annual rate, %
CHADS2 D110 D150 WARFARIN

0-1 1.06 0.65 1.05

143 0.84 1.38

2.12 1.88 2.68

0.50 1.00 1.50 0.50 1.00 1.50
Dabigatran Warfarin Dabigatran Warfarin
better better better better

Dabigatran etexilate is in clinical development and not licensed for
clinical use in stroke prevention for patients with atrial fibrillation




RE-LY®: mortalita per cause vascolari

RR 0.90 (95% CI: 0.77-1.06)

P=0.21 (Sup)
3.0- RR 0.85 (95% CI: 0.72—-0.99)
P=0.04 (Sup) |

’:; RRR

N 15%

o 2.0

o

(@]
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f_g 1.0_

S

=

0.0- . .
Dabigatran Dabigatran Warfarin
110 mg BID 150 mg BID
Eventi/n: 289/6015 27416076 317/6022

BID = due volte al giorno; RR = rischio relativo; RRR = riduzione del rischio relativo; Sup = superiorita

Connolly SJ et al. N Engl J Med 2009;361:1139-51; Connolly SJ et al. N Engl J Med 2010;363:1875—-6



RE-LY®: sanguinamenti totali

RR 0.78 (95% CI: 0.73-0.83)

25-
P<0.001 (Sup)
— RR 0.91 (95% CI: 0.85-0.96)
S 204 RRR |
_0: 20 P=0.002 (Sup)
g RRR
e 151 1656 RN
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=
g 10-
=
S
g
® -
& 5
0- .
Dabigatran Dabigatran Warfarin
110 mg BID 150 mg BID
Eventi/n: 1754/6015 1993/6076 2166/6022

BID = due volte al giorno; RR = rischio relativo; RRR = riduzione del rischio relativo; Sup = superiorita

Connolly SJ et al. N Engl J Med 2010:363:1875-6 108



Endpoint primario di sicurezza: sanguinamenti

mMagglori
RR 0.80 (95% ClI: 0.70-0.93)
40 - P=0.003 (Sup) RR 0.93 (95% CI: 0.81-1.07)
= 4
= 35- RRR | P=0.32 (Sup)
g 20%
< 3.01 3.32
S
S 2.5
Sk
e 2.0A
& 1.5-
S
c 1.0+
>
£ 0.5+
0p]
OO — T T
Dabigatran Dabigatran Warfarin
110 mg BID 150 mg BID
Eventi/n: 342/6015 399/6076 421/6022

BID = due volte al giorno; NI = non inferiorita; RR = rischio relativo; RRR = riduzione del rischio relativo; Sup = superiorita

Connolly SJ et al. N Engl J Med 2010;363:1875-6
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Dabigatran versus Warfarin in Patients with Atrial Fibrillation

Stuart J. Connolly, M.D., Michael D. Ezekowitz, M.B., Ch.B., D.Phil., Salim Yusuf, F.R.C.P.C., D.Phil,
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Tempo al primo ictus/ embolismo sistemico
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D = dabigatran; RR = rischio relativo; RRR = riduzione rischio relativo ; SSE= embolismo sistemico
Dabigatran etexilato € in sviluppo clinico e non & approvato per I'uso nella pratica clinica nella prevenzione
dell’ictus nei pazienti con FA

onnolly SJ. N Engl J Med 2010;369(19):1876-5.



ROCKETAF B

Rivaroxaban Once Daily Oral Direct Factor Xa
Inhibition Compared with Vitamin K
Antagonist for Prevention of Stroke and
Embolism Trial in Atrial Fibrillation




Outcome primario di efficacia
Ictus ed embolismo non-CNS

Rivaroxaban Warfarin :
Warfarin

1.71 2.16

Rivaroxaban

HR (95% IC): 0.79 (0.66, 0.96)

p di non-Inferiorita: <0.001
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120 240 360 480 600 720 840
Giorni dalla randomizzazione

Tasso di eventi per 100 anni-paziente

Basato sul protocollo della popolazione in trattamento
ROCKET AF Study investigators: Am Heart J. 2010 Mar;159(3):340-347




ARISTOTLES

(apixaban)




ARISTOTLES: primary end point

Primary Outcome: Stroke or Systemic Embolism
b 4
1 Warfarin
3 et
F 80- e
- - Apixaban
B 24
g 60
3 g
e -
.E 0~ T | | | |
E 0 B 12 18 24 30
209 Hazard ratio, 0.79 (95% CI, 0.66—0.95)
P=0.01
] e — |
0 6 12 18 24 30
Months
No. at Risk
Apixaban 9120 8726 £440 6051 3464 1754
Warfarin 9081 8620 £301 5972 3405 1768




The Effective Anticoagulation With Factor Xa
Next Generation in Atrial Fibrillation

ENGAGE AF-TIMI 48

La nuova generazione di anticoagulanti efficaci con il fattore Xa nella FA




Edoxaban versus Warfarin in Patients
with Atrial Fibrillation

ENGAGE AF-TIMI 48 N Engl J Med 2013; 369:2093-2104
November 28, 2013

Both once-daily regimens of edoxaban were
noninferior to warfarin with respect to the
prevention of stroke or systemic embolism
and were associated with significantly
lower rates of bleeding and death from
cardiovascular causes.



In conclusione,
Il messaggio dei trials

(evidence-based medicine)




Characterizing major bleeding in patients with

nonvalvular atrial fibrillation: a pharmacovigilance

study of 27.467 patients taking rivaroxaban

Objective I [ Patient Characteristics

To provide longitudinal safety data by
obtaining information associated with MB
among rivaroxaban users with NVAF

Characteristic

Age,y, mean (SD)?

. |
Design | Comorbid condition, %?

5-year observational, post-marketing safety
surveillance study using fully integrated
electronic medical records (EMRs)

HF

Hypertension

CHD

Renal disease

CHADS; score, mean (SD)

CHA,DS,-VASc score, mean (SD)

MB,

n=478

No ME,
n=26989

78.4 (7.7) 75.7 9.7)

100.0

48.5

95.6

64.2

38.7

3.0 (1.2)

4.8 (1.5)

87.0

23.7

75-8

36.7

16.7

2.2 (1.3)

3.7 (1.7)

Tamayo et al., Clin Cardiol 2015

April 2012



Characterizing major bleeding in patients with
nonvalvular atrial fibrillation: a pharmacovigilance
study of 27.467 patients taking rivaroxaban

Objective I [ Major Bleed Characteristics™ ]

To provide longitudinal safety data by
obtaining information associated with MB

MB Cases (N=478)

among rivaroxaban users with NVAF MB cases with fatal outcome I 14
Patients with multiple MB events 16
Design I MB incidence rate per 100 person-years (95% Cl)®  2.86 (2.61-3.13)

5-year observational, post-marketing safety Bleeding cases with fatal outcome (95% Cl)
surveillance study using fully integrated

. . MB location, n
electronic medical records (EMRs)

Gl hemorrhage

ICH

Genitourinary hemorrhage

Other
Length of hospitalization, d, mean (SD)¢
Blood transfusion received, %
Transferred to ICU, %

Surgical intervention needed, %

*MB classified using the Cunningham et al. defintion including: Gl bleeding, hemorragic
Strokes and other intracranial bleeds, genitourinarybleeding and bleeding at other sites.

0.08 (0.05-0.14)

| 3

36

12

| 3.8 (3.0)

46.7

43-3

25.1

Tamayo et al., Clin Cardiol 2015
April 2012



Characterizing major bleeding in patients with
nonvalvular atrial fibrillation: a pharmacovigilance
study of 27.467 patients taking rivaroxaban

Objective I [ Fatal Outcomes ]

To provide longitudinal safety data by
obtaining information associated with MB
among rivaroxaban users with NVAF

MB Cases,
N= Q?S

Fatal outcomes in rivaroxaban users who experienced a MB I 14
event, n?

Design I

Primary hospital admission diagnosis of those who

5-year observational, post-marketing safety experienced a fatal outcome, %

surveillance study using fully integrated Intracerebral hemorrhage 50.0
electronic medical records (EMRs)

Gl hemorrhage NOS 21.4
Blood in the stool 14.3
Subdural hemorrhage 7.1
ICH NOS 7.1

Tamayo et al., Clin Cardiol 2015
April 2012



Characterizing major bleeding in patients with
nonvalvular atrial fibrillation: a pharmacovigilance
study of 27.467 patients taking rivaroxaban

Objective I ( Conclusions

To provide longitudinal safety data by * Observational post-marketing study of
obtaining information associated with MB 27.467 patients with NVAF followed

among rivaroxaban users with NVAF for 455 days in real life

e Rate of MB 2.86% person/y

| * Rate of MB in ROCKET AF trial: 3.6%

Design | person/y for rivaroxaban and 3.5 for
5-year observational, post-marketing safety warfarin*®
surveillance study using fully integrated * Patients who experienced MB were
electronic medical records (EMRs) older and more likely to have

comorbidity

* The most common bleeding site is Gl

e Of the 478 patients who suffered a
MB, 14 died (fatal bleeding rate 0.08%
person/y)

* The MB rate was generally consistent
with the registration trial results and
fatal bleeds were rare.

o /

*MB classified using the International Society on Thrombosis and Haemostasis defintion Tamayo et al., Clin Cardiol 2015April o2




Characterizing major bleeding in patients with
nonvalvular atrial fibrillation: a pharmacovigilance
study of 27.467 patients taking rivaroxaban

. Conclusions |

/

N

e Rate of MB 2.86% person/y
* Rate of MB in ROCKET AF trial:
e 3.6% person/y for rivaroxaban

e 3.5 for warfarin®

\

/

*MB classified using the International Society on Thrombosis and Haemostasis defintion

Tamayo et al., Clin Cardiol 2015
April 2012
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Independent FDA Medicare analysis findings are
consistent with findings from RE-LY®

Medicare! >134 000 patients

5 - ® Warfarin

0.86 1.28 m D150 & D75 BID combined
1

Incidence rate per
100 person-years

0
Mortality Major GI bleeding Acute MI Ischaemic stroke ICH
59 -
0.88 RE-LY®2-4 >18 000 patients = Warfarin

@ ’g m D150 BID
c2
1=,
U Q
o

Mortality GI bleeding MI Ischaemic stroke ICH

Independent FDA analysis confirmed the favourable benefit—risk profile of dabigatran

in clinical practice

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

Numbers on bars denote HRs vs warfarin. D75 = dabigatran 75 mg; D150 = dabigatran 150 mg

1. Available at http://www.fda.gov/Drugs/DrugSafety/ucm396470.htm; accessed September 2014; 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




Table 2. Outcome event counts, incidence rates, and adjusted hazard ratios with 95% confidence intervals comparing propensity score
matched new user cohorts of dabigatran and warfarn treated for non-valvular atrial fibrillation. Warfann served as the reference

group.

No. events Incidence rate Adjusted hazard ratio P-value
per 1000 person-years (95% CI)
Dabigatran =~ Warfarin =~ Dabigatran ~ Warfarn
Primary outcomes
Ischemic stroke 205 270 11.3 139 0.80 (0.67-0.96) 0.02
Major hemorrhage 177 851 427 439 0.97 (0.88-1.07) 0.50
Gastromntestinal 623 513 342 26.5 1.28 (1.14-1 44) < 0.001
Intracranial 60 186 33 0.6 0.34 (0.26-0.46) < 0.001
Intracerebral 4 142 24 7.3 0.33 (0.24-047) < 0.001
Acute myocardial infarction 285 327 157 169 092 (0.78-1.08) 029
Secondary outcomes
All hospitalized bleeds 1079 1139 593 5858 1.00 (0.92-1.09) 0.97
Mﬂrtality* 603 744 326 378 0.86 (0.77-0.96) 0.006

" For 1,064 deaths not preceded by a primary study outcome, the adjusted hazard ratio (95% CI) was 0.89 (0.79-1.00), p=0.051, while for 283 deaths occurring
within 30 days after a primary outcome, the adjusted hazard ratio (95% CI) was 0.77 (0.61-0.98), p=0.03.

In our study, the increased risk of major gastrointestinal
bleeding with dabigatran appeared to be restricted to women
aged =75 years and to men aged =85 years. The beneficial

DOL: 101161 CTRCULA TIONATA 114012061



t Conclusions J

4 N

* The risk of major Gl bleedings was
increased in women aged >75y and
men aged >85y compared with
warfarin.

 Below these ages, the risk was
comparable for both anticoagulants.

\ /

*MB classified using the International Society on Thrombosis and Haemostasis defintion Tamayo et al., Clin Cardiol 2015A 12012
pri




CLINICAL RESEARCH STUDY

Bleeding Events Among New Starters and

THE AMERICATN

JOLTRMAL of
MEDTCINE =

Switchers to Dabigatran Compared with Warfarin
in Atrial Fibrillation

Torben Bjerregaard Larsen, MD, Phl:h,"""’ Anders Gorst-Rasmussen, MSc, Phﬂ,’-h Lars Hwilsted Rasmussen, MDD, Phl),.h
Flemming Skjoth, MSc, PhD, " Mary Rosenzweig, MSc,” Gregory Y.H. Lip, MD™*
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Mortality in 30 days following major bleed
Treatment and

OR (95% CI) P value
database used i
Dabigatran 150 mg + 110 mg, . : 0.66 0.051
combined from all studies* ! (0.44-1.00)
Dabigatran 110 mg, RE-LY® -— 0.60 0.064
: (0.35-1.03)
Dabigatran 150 mg + 110 mg, o 0.56 0.009
RE-LY® : (0.36-0.86)
a
0.1 1 10

This is in the absence of a specific reversal agent

*Combined data from dabigatran 150 mg BID and 110 mg BID treatment groups in RE-LY®, RE-COVER™, RE-COVER™ II,
RE-MEDY™ and RE-SONATE™. Only first major bleed included; analysis not adjusted for covariates

Majeed et al. Circulation 2013




Sanguinamenti intracranici

RR 0.41 (95% IC: 0.28-0.60)
P<0.001 (superiorita)

RRR RR 0.30 (95% IC: 0.19-0.45)
59% P<0.001 (superiorita)
RRR
80 70% 90
'g 0.76%
3 60
=
o
o 40
]
€
>
< 20
0
D150 mg BID D110 mg BID Warfarin
Eventi/n: 38 /6.076 27/ 6.015 90/ 6.022

D = dabigatran; RR = rischio relativo; RRR = riduzione del rischio relativo. Le percentuali sulle barre rappresentano il
tasso annuo.

Dabigatran etexilato & in sviluppo clinico e non & approvato per I'uso nella pratica clinica nella prevenzione dell’ictus
nei pazienti con FA.

Connolly SJ, et al. N Engl J Med 2010;363:1875-1876.




Intracranial bleeding

D110 BID vs. warfarin

Annual rate, %
CHADS2 D110 D150 WARFARIN

0-1 020 0.20 0.51
2 0.22 024 0.64

3-6 0.26 049 1.07

0.50 1.00 1.50
Dabigatran Warfarin
better better

Dabigatran

@
A

ELY"

Study of stroke prevention
in atrial fibrillation

D150 BID vs. warfarin

0.50 1.00 1.50
Warfarin

better better

Dabigatran etexilate is in clinical development and not licensed for
clinical use in stroke prevention for patients with atrial fibrillation




Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in patients with atrial
fibrillation: a meta-analysis of randomised trials

Christian T Ruff, Robert P Givgliano, Evgene Braunwald, Elaine B Hoffman, Naveen Deenadayalu, Michael D Ezekowitz, A John Camm,
Jeffrey | Weitz, Basil S Lewis, Alexander Parkhomenko, Takeshi Yamashita, Elliott M Antman

Pooled NOAC Pooled warfarin
[events) {ewents) RE (95% (1) Prntmeaction
Auge [years)
<75 1317/18 460 1543/18306 — 070 (0-67-0-04)
=75 132810771 1346/10686 e E— 093 (074-117) 0-28
S
Female 75y Bag2 020/B645 —_—— 075 (0-58-0:97) 029
Male 1495/14530 1548/14 544 —_— 0-30 [072-113)
Diabetes
Mo 4BY 11378 67511294 —_— 071 (0-54-093) -
Yes E73j7691 9377583 —— 090 (0-75-104) B
Previouws stroke or TIA
No 1070/20638 1280/20619 —o— 085 (072-101) .
Yes 495/ BEED 5538600 — e ofgjorr10z [ 70
Creatinine clearance (mL/min)
<50 5144376 620/4346 & 074 (0-52-1-05)
5o-80 1104/10139 1174/10228 _ 091 (076-1-08) 057
~80 6258681 672/8595 _— 085 (0-66-110) }
CHADS, score
-1 76/3090 126/3078 —_— 050 (0-45-0-80)
2 5307403 5977498 G 0-28 (0-65-1-20) } 0-09
36 164012716 1745/12 611 —_— 086 (071-1-04)
VEA status
Naive B5E/ 12776 786/12820 —_— 0-84 (076-0-93) .
Experianced Q0016446 104016265 — s 087 jo7o-108) [ 078
Centre-based TTR
<BE6% 48410972 70211021 —_—— 069 (0-59-0-81)
266% 668/10044  736/11049 —_— po3(o76113) | T
T T T
02 05 1 2
+— —_—
Fawours NOAL Fawours warfarin

(The safety of NOACs compared with warfarin was generally consistent for the reduction of )
major bleeding across subgroups, with the exception of a significant interaction for centre-
greater relative reduction in bleeding with NOACs at
centres that achieved a centre-based time in therapeutic range of less than 66% than at

\those achieving a time in therapeutic range of 66% or more.

based time in therapeutic range:

www. thelancet.com Vol 383 March 15, 2014



Pivotal Warfarin-Controlled Trials
Stroke Prevention in AF

ROCKET AF ENGAGE AF-TIMI 48

6 Trial of Warfarin vs. Placebo (Rivaroxaban) (Edoxaban)
1989-1993 2010 2013

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



RCTs are the gold standard for evidence-based medicine but RWE
IS Important to confirm safety and effectiveness in everyday practice

Real-world evidence

Randomized controlled trial _ . .
(non-interventional studies)

Determine if it works under HIGHLY Determine if it works under
CONTROLLED circumstances USUAL circumstances

Predefined population Varied medical settings with
(stringent inclusion/exclusion criteria) diverse patient populations

Objective

Patients

: Non-randomized regimen
Intervention

Randomized, defined regimens (according to label and physician
or treatment .
judgement)
Adher'ence Usually high Can vary from low to high
to regimen
Follow-up Limited Long-term follow-up possible
Purpose Regulatory approval Drug performance in real world

Both sources of information are VALUABLE but have limitations

They should be viewed as COMPLEMENTARY to confirm the validity of safety
and efficacy data for new agents and to answer different physician questions




Real-world evidence confirms and extends the favourable clinical

profile of dabigatran established in RE-LY® and RELY-ABLE®

US FDA Medicare
analysis

[@, RE-ALWORLD EVIDENCE]

US Department of Defense

US Health Insurance _
analysis ‘ analysis

Health economics
and outcomes
research

Danish Registry
analyses
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150 mg BID and 75 mg BID
and systemic embolism in adult patients

In the USA, the licens

RE-LY
(n>18000)




Independent FDA study of Medicare patients mirrors the

favourable benefit—risk profile of dabigatran established in RE-LY®

~  HR:0.76 RR: 0.41 RR: 0.94 RR: 1.48 RR: 1.27 RR: 0.88
RE LY®1_4 5 P=0.04 P<0.001 P=0.41 P=0.001 P=0.12 P=0.05
- 1]
>-
N>18 000 i 4
B Warfarin £3
M D150 BID w
< 2
0 d
—
£ ‘
Ll
. n ﬂ
ISCHAEMIC MAJOR MORTALITY
STROKE BLEEDING BLEEDING
i . BN
*
MEDICARE"® .. IR "B
xS
N>134 000 ug,
B Warfarin oF
B D150 & D75 BID &9 3
. nx
combined o
z2o 4
o

5 HR:0.80 HR: 0.34 HR: 0.97 HR: 1.28 HR: 0.92 HR: 0.86
P=0.02 P<0.001 P=0.50 P<0.001 P=0.29 P=0.006

In the USA, the licensed doses for Pradaxa® are: 150 mg BID and *Primary findings for dabigatran are based on analysis of

75 mg BID for the prevention of stroke and systemic embolism in both 75 mg and 150 mg together without stratification by
. . I ve PROBE (br ti dose. 1. Connolly et al. NEJM 2009; 2. Connolly et al.

adult patients with NVAF. RE-LY® was a (prospective, NEJM 2010; 3. Pradaxa® EU SPC, 2015: 4. Connolly

randomized, open-label with blinded endpoint evaluation) study et al. NEJM 2014; 5. Graham et al. Circulation 2015



US DoD database showed clear consistency in outcomes

with data from RE-LY® and FDA Medicare study

HR: 0.64 HR: 0.76 RR: 0.41 RR: 0.94 RR: 1.27 RR: 0.88
R E_ LY®1—4 ¥ ; P<0.001 P=0.04 P<0.001 P=0.41 P=0.12 P=0.05
b
N>18 000 x 4
B Warfarin g
M D150 BID <3
<
< 2
|_
g1
, I
0 [
ISCHAEMIC MAJOR
STROKE STROKE ICH BLEEDING Ml MORTALITY
DoD’s d B s -
N>25 000 w2t
B Warfarin ol
M D150 & D75 BID 03
combined me s
=
224
S
& 5
HR: 0.73 HR: 0.84 HR: 0.49 HR: 0.87 HR: 0.65 HR: 0.64
P=0.03 P=0.25 P=0.004 P=0.09 P=0.02 P<0.0001
In the USA, the licensed doses for Pradaxa® are: 150 mg BID and ;Prwﬁ%y findingfggr dabigatrr?n ar_ehbased Onfana_lysiz of
; ; ; ; ot mg an mg together without stratification by
75 mg BI!I) for th_e prevention of;troke and systemic emb(_)llsm in dose. 1. Connolly et al, NEJM 2009: 2. Connolly et al.
adult patlents with NVAF. RE-LY® was a PROBE (prospectlve, NEJM 2010; 3. Pradaxa® EU SPC, 2015; 4. Connolly et

randomized, open-label with blinded endpoint evaluation) study al. NEJM 2014; 5. Villines et al. Circulation 2014



US Health Insurance interim analysis data are consistent

with RE-LY® and additional real-world data

HR: 0.64 HR: 0.76 RR: 0.41 RR: 0.94 RR: 1.27 RR: 1.48
P<0.001 P=0.04 P<0.001 P=0.41 P=0.12 P=0.001
RE-LY®14 Z 5
=
N>18 000 @ 4
B Warfarin i
M D150 BID <3
<2
l_
é 1 J
L
BN . .
ISCHAEMIC MAJOR Gl
STROKE STROKE ICH BLEEDING Mi BLEEDING
Insurance™ il
N>38 000 x T
B Warfarin o,
M D150 & D75 BID 03
combined s
=W
ch
5
6 HR:0.77 HR: 0.92 HR: 0.31 HR: 0.75 HR: 0.89 HR: 0.97
(0.54-1.09) (0.62-1.35) (0.17-0.54) (0.65-0.87) (0.57-1.38) (0.79-1.18)

In the USA, the licensed doses for Pradaxa® are: 150 mg BID and
75 mg BID for the prevention of stroke and systemic embolism in
adult patients with NVAF. RE-LY® was a PROBE (prospective,
randomized, open-label with blinded endpoint evaluation) study

*Primary findings for dabigatran are based on analysis of
both 75 mg and 150 mg together without stratification by
dose. 1. Connolly et al. NEJM 2009; 2. Connolly et al. NEIM
2010; 3. Pradaxa®: EU SPC, 2015; 4. Connolly et al. NEJM
2014; 5. Seeger et al. Circulation 2014



EINSTEIN DVT and XALIA: Rivaroxaban Outcomes

3 - Characteristic 3
CINSTEINIX XCLIA
¥
55.8 Ages(years) b7 .3
) 2,1
3
= 27 57.4% Male 545% 2 7
o
S Previous
> 19.4% VTE 24.1%
(¢b]
=
o 1 A - 1 -
S 0,8 Baseline
2 6.8% ' active cancer | 6%
6.2% Known 6.0%
] thrombophilia '
0 - 0 A
Major Recurrent Major Recurrent
bleeding* VTE?# bleeding* VTE*
(14/1718) (36/1731) (19/2619) (37/2619)

#|TT analysis; *Safety population (patients taking 21 dose of study drug); Smean

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



US health insurance study showed similar Gl bleeding

rates with rivaroxaban and dabigatran vs warfarin

New users of dabigatran (n=7846), rivaroxaban (n=5434)
or warfarin (n= 22 787) with AF

. HR (95% ClI)

Dabigatran :

Total Gl bleeding —— 0.79 (0.61-1.03)
Upper Gl bleeding o— 0.78 (0.56-1.09)
Lower Gl bleeding o— 0.81 (0.53-1.24)

Rivaroxaban

Total Gl bleeding & 0.93 (0.69-1.25)
Upper Gl bleeding ® 1.05 (0.72-1.54)
Lower Gl bleeding — 0.77 (0.48-1.24)
| FavoursNOAC____|
0.10 0.50 1.00 2.00

Propensity-score matched cohort: dabigatran, n=7749; rivaroxaban, n = 5166
Abraham et al. BMJ 2015



Reduced risk of ICH and any bleeding with both doses of

dabigatran vs warfarin

Dabigatran 110 mg BID HR* (95% CI)

Any —o- 0.72 (0.59-0.88)
Major - 0.93 (0.74-1.16)
Fatal o 0.52 (0.28-0.95)
Gl — 0.50 (0.27-0.94)
ICH o | 0.30 (0.17-0.54)
Dabigatran 150 mg BID |
Any o | 0.68 (0.55-0.84)
Major —o— | 0.67 (0.53-0.85)
Fatal o : 0.70 (0.33-1.52)
[

Gl 1 o 1.45 (0.84—2.50)

ICH ° 0.33 (0.17-0.66)

Favours dabigatran
I

I I
0.10 0.50 1.00 2.00 5.00

VKA-naive stratum

*HR adjusted for: age, components of CHA,DS,-VASc, HAS-BLED, months since August 2011
Larsen et al. Am J Med 2014a



Major Bleeding Rates with Rivaroxaban in Real Life

Studies are Consistent with Findings from ROCKET AF

ROCKET AF! Dresden NOAC Registry? US DoD PMSS3
mean CHADS,-Score 3.5 mean CHADS,-Score 2.4# mean CHADS,-Score 2.2
~—~~ 4 N f— ~—~~ 4 ] f— ~—~~ 4 N —_
b n=7,111 = n=1,200 = n=27,467
() ) ()
2 2 2
£ 31 £ 31 £ 3-
Q Q Q
& © &
+ 2 ] + 2 N + 2 ]
c c c
) 3] )
> > >
L L Ll

1 A 1 A 1 -

0 A 0 A 0 -

Major bleeding* Major bleeding# Major bleeding**

*Major bleeding definitions according to ISTH; # modified ISTH definition (additionally included surgical revision from bleeding)
**Major bleeding was defined by the Cunningham algorithm?
#55th ASH Meeting 2013, Oral presentation, Abstract 213, https://ash.confex.com/ash/2013/webprogram/Paper58333.html

1. Patel MR et al. N Engl J Med 2011; 365(10):883-891; 2. Beyer—Westendorf et al. Blood 2014;124(6); 955-962; 3. Tamayo S et al. Clin Cardiol.
2015;38(2):63-68



Lower Rates of Clinically Relevant

CV Events* Compared with VKA Treatment

4 1 HR=0.54 (95% CI 0.31-0.92; p=0.0245)

endopoint

[
|

Primary endpoint
Incidence per 100 patient-years
N

VKA Rivaroxaban
n=37 n=20

* CV events include ischemic stroke, TIA, ICH, Ml Coleman Cl et al., Int J Cardiol 2015



Cumulative Incidence of All-Cause Mortality

(Before Propensity Adjustment)

— Rivaroxaban
Standard anticoagulation

Cumulative incidence (%)
D
]

3 A HR=0.26 (95% CI 0.14—0.49)
2 -
1 ] H
0 T T T T T T T |
0 60 120 180 240 300 360 420 480
Time to event (days)
Rivaroxaban
Patients at risk 2619 2389 1652 1349 797 664 566 263 174
Patients with events 0 4 7 9 9 10 10 12 12
Standard anticoagulation
Patients at risk 2419 1878 1467 1232 847 716 619 322 200
Patients with events 0 26 47 63 75 79 83 84 85

Safety population; stratified for cancer at baseline



Dabigatran was associated with the lowest incidence of
ICH

Annual incidence of ICH
(%olyr)

ASA
Q1
Warfarin (quartiles of TTR) Q2
Q3

L Q4

Dabigatran

Decreased risk of ICH

.

0,8 A
) I I I I B I
0

No therapy ASA Dablgatran Overall

HR (95% CI)
1.43 (0.97-2.09)

2.40 (1.39-4.14)
1.49 (0.80-2.77)
1.40 (0.77-2.57)
1.29 (0.69-2.41)
0.79 (0.19-3.31)

Ho et al. Stroke. 2015 0.1 1.0 4.2




Cumulative Incidence of Major Bleeding

(Before Propensity Adjustment)

4 -

< —— Rivaroxaban

o Standard anticoagulation

(&) 3 4

c

(]

=

=

= 2 7 HR=0.41 (95% CI 0.24-0.70)

=

E I

5 1 -

S

S

O

0) | | | | | | |
0 60 120 180 240 300 360 420 480
Time to event (days)

Rivaroxaban
Patients at risk 2619 2386 1650 1348 797 664 566 262 173
Patients with events 0 10 14 17 18 18 18 19 19
Standard anticoagulation
Patients at risk 2419 1870 1458 1226 842 710 612 317 197
Patients with events 0 22 30 33 37 42 45 46 47

Safety population; adjusted for cancer at baseline



Cumulative Incidence of Recurrent VTE

(Before Propensity Adjustment)

4 -

< —— Rivaroxaban

o Standard anticoagulation

O 37

c

(]

=

o

£ 21

()

=

<

5 1 7] — 0

= HR=0.67 (95% CI 0.44-1.03)

)

O

0 - | | | | | | I |
0 60 120 180 240 300 360 420 480
Time to event (days)

Rivaroxaban
Patients at risk 2619 2380 1642 1340 789 658 560 263 174
Patients with events 0 23 31 32 34 34 34 36 37
Standard anticoagulation
Patients at risk 2419 1858 1444 1212 828 695 603 313 193
Patients with events 0 30 37 40 46 52 52 53 54

Safety population; adjusted for cancer at baseline



Discontinuation rates of NOACS In real

world

Discontinuation rates of OACs

70 — _
S Warfarin (n=14 340)
g 60 Dabigatran (n=4 495)
S
c
£ 50 - Rivaroxaban (n=12 080)
:
= 40 — Apixaban (n=2 956)
=
= 30
&2
c
2 20
®©
f_l 10 - Dabigatran vs. apixaban*: HR**=1.581 (ClI: 1.451-1.721), P<0.0001
2 Rivaroxaban vs. apixaban*: HR* =1.125 (Cl: 1.121-1.317), P<0.0001
> — Warfarin vs. apixaban*: HR** =1.638 (Cl: 1.514-1.772), P<0.0001

O —
I 1 I 1 1 1 I 1 I 1 1 1 1

O 30 60 90 120 150 180 210 240 270 300 320 360 380
Time from anticoagulant initiation (days)

* Effect size is versus apixaban which acts as a reference category.

** Analysis controlled for other variables including age, gender, onset of embolic or primary ischemic stroke, dyspepsia
or stomach discomfort, congestive heart failure, coronary artery disease, diabetes, hypertension, renal disease,
myocardial infarction, history of TIA or stroke and history of bleeding.

Retrospective cohort study NVAF patients newly prescribed a NOAC or newly prescribed warfarin
without knee/hip replacement surgeries in the time period of Jan 1 — Dec 31, 2013

Pan et al. Presented at the ESC Congress 2014. Abstract #5112.



L'unico rischio da evitare

Trasformare la facilita d’'impiego dei
NOACs (pregio) in una banalizzazione
d’impiego (difetto).




Introduction of oral anticoagulation marked the beginning

of the first phase of anticoagulation care

1 O The first oral anticoagulants
. VKAs offered much-needed protection from thromboembolic events

However, VKAS are associated
with major limitations:12

« Variable and unpredictable
PK/PD

* Need for regular
VKAg

anticoagulation monitoring
and dose adjustments

 Slow onset and offset of
action

1. Turpie. Eur Heart J 2008; 2. Khoo et al. Int J Clin Pract 2009




50 years later, NOACs revolutionized protection

from thromboembolic disease

2 O 50 years later
. NOACs address many of the limitations of traditional therapies

* In clinical trials, NOACs have
demonstrated favourable safety
and efficacy profiles vs warfarinl->

1. Connolly et al. N Engl J Med 2010; 2. Connolly et al. N Engl J Med 2014; 3. Patel et al. N Engl J Med 2011;
4. Granger et al. N Engl J Med 2011; 5. Giugliano et al. N Engl J Med 2013




The Future: availability of specific reversal agents marks

the next phase in anticoagulation care

The Future
Specific reversal agents mark the next phase in anticoagulation care

3t i
N NOACs with reversal agents




|ldarucizumab now gives the option of immediate specific reversal

In dabigatran patients requiring urgent surgery/procedure

Patient on dabigatran requires emergency surgery/urgent procedure

Give idarucizumab

Patient proceeds to surgery without delay
and with NOAC anticoagulation immediately reversed

Dabigatran can be re-started 24 hrs after idarucizumab administration
(earlier re-start with LMWH also possible)

Time without anticoagulation is minimized

Praxbind®: EU SPC, 2015




RE-VERSE AD™ interim results: Gl bleeding/Gl surgery

o 20/51 (39%) of all bleeds requiring
Idarucizumab were into the Gl tract

* No patient death was directly attributable to
Gl bleeding

Gl bleeding

« 14/39 (36%) of all emergency surgeries
requiring idarucizumab involved surgery on
the Gl tract (e.g. acute appendicitis or
cholecystitis)

Gl surgery

Idarucizumab is not approved in all countries. Please check your local prescribing

information for details. This information is presented for medical education purposes only
Pollack et al. N Engl J Med 2015




Key message

= FA: aritmia estremamente frequente
(in Italia da 600.000 a 1.200.000 persone affette +
120.000 nuovi casi ogni anno)




