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Add-on antithrombotics, aspirin replacement
and aspirin-free strategies in cardiovascular
disease and cardioembolic stroke prevention
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GEMINI ACS-1: Protocol Outline

3037 patients randomized after having been started on DAPT
Adherence to P2Y12 therapy 95% during study period, 6.5% switched P2Y12

therapy At least Up to
48 hourst 10 days _ ‘
Rivaroxaban 2.5mg bid
ACS + pre-randomization P2Y12 inhibitor**
Event* Q >6 months duration of therapy
STEMI Clopidogrel+ASA

Non-STEMI or ASA 100mg
UA Ticagrelor+ASA + pre-randomization P2Y12 inhibitor*

5.5 days (3.4,7.6)

EEEsIl Y 50 **Ticagrelor 90mg bid or Clopidogrel 75mg daily 291 days (284,354)
124 hours if no PCI
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Primary Endpoint: TIMI Non-CABG
Clinically Significant Bleeding
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minar, Time since randomization (Days)
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Exploratory Composite Ischemic Endpoint
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Do we need Aspirin during/after ACS? Is Xa better?

« GEMINI ACS-2 will be an outcome trial —to test

Aspirin (100mg) vs Rivaroxaban (2.5mg bid) in pts with ACS

On top of a P2Y12 inhibitor

Primary triple endpoint: CV death, MI, stroke

N=22,000

Working Group )
Cardiovascular EUROPEAN

Pharmacotherapy s Byt

@ ESC @

www.escardio.org



Antithrombotic Therapy after PCI: ESC/EACTS
2018 Guidelines Myocardial Revascularization

Antithrombotic Treatment in Patients Undergoing Percutaneous Coronary Intervention
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Treatment
indication

- o Elective DE-Stent: b’ s
= * DAPT 6 Months [~

" | wul (ASA+Clopidogrel) [ &
[ - ACs: |
- DAPT 12 Months

- (ASA+Ticagrelor/Prasugrel)

Dm duad muwyocu NSTEACS » nonS Televation acute coronary syndrame; POl » percutaneous coranary intervenSory PRECISE-DAPT » PREdIcENg bieeding Complications in patients undergaing
Sten! and At mraws‘ml #ST semmmzmwm LN = un'r actioned heparin.
camrmmwdmbmzscoasn:druanmmm wn hs yclo = Class u ange Ia s ).

‘After PCI with DC8 6m mom idbe dictass i patientis m qdnmdraahﬁcn(cm »).

’OOMQI’H prasugrelif patie: @bb aveatment I’IMI@O ‘Pmrumcl bedore PCI C' tthe latest at the time dPC luudow m M P2YR inhiditors are contraindicated or not avalabie.
(For scores see Suguemmwy ue
Hgh risk of bieeding during DAPT (e.g. PRECISE-DAPT score 225)

Neumann et al., Eur Heart J. 2019;40:87-165



Prasugrel vs Clopidogrel in ACS: TRITON-TIMI 38
Ticagrelor vs Clopidogrel in ACS: PLATO

TRITON PLATO

CV Death, MI, Stroke RRR 19% CV Death, MI, Stroke RRR 16%
100 7
Primary Efficacy End Point Clopidogrel Rl e " lzt Clopidogrel
} Hazard ratio, 0.81; = %0 lot
il 95% Cl, 0.73-090; w3 3 Ticagrelor
P<0.001 = i
g _ﬁ £ 707 ]
b . 6
bt Prasugrel . é -
Ag E 60 44
s “3 50- 1
c 2
u i _
5 TIMI Non-CABG maijor bleedings S E L e e e
E€ 501 0 2 4 & 838 1 1
Key Safety End Point Prasugrel 135 Events U S 20l
e f; Hazard ratio, 1.32; P<0.001
= Clopidogrel 95% Cl, 1.03-1,68; 10+ __—-ﬁ
= P-003
7T T TTT T 0 I I | | 1 1
0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 0 2 4 6 8 10 12
Days after Randomization Months

Wiviott et al., N Engl J Med 2007;357:2001-15 Wallentin et al., N Engl J Med 2009;361:1045-57.



Ticagrelor or Prasugrel in ACS: ISAR-REACT-5

Death, MI, Stroke

Major Bleeding

1009 o ‘ A 100 o
Hazard ratio, 1.36 (95% Cl, 1.09-1.70) Ticagrelor Hazard ratio, 1.12 (95% Cl, 0.83-1.51)
90 94 P=0.006 90+ 91 _
3 P=0.46
8+ 4
= 804 = 80+
g 7] g 71 HR 1.12
SRy 6 Prasugrel S 6 Ticagrelor
S 604 57 3 60 37
3 4 RR +36% S 4 Prasugrel
£ 504 5 By £ 504 5
o + o
2 404 2 AR +2.4% R
K 14 L; 14
=1
o 04
g 30 O T T T T T 1 g 3 0 T T T T T 1
3 204 0 2 4 6 3 10 12 0 20- 0 2 4 6 8 10 12
10 104
C T T T T T 1 0 T T T T T 1
0 2 4 6 8 10 12
MI: HR 1.63° 2 4 6 B 0w . )
i izati Months since Randomization
ST: HR 1.30 Months since Randomization
No. at Risk No. at Risk
Ticagrelor 2012 1877 1857 1835 1815 1801 1722 Ticagrelor 1989 1441 1399 1356 1319 1296 1266
Prasugrel 2006 1892 1877 1862 1839 1829 1803 Prasugrel 1773 1465 1427 1397 1357 1333 1307

* N=4.018 with ACS (41% STEMI, 46% NSTEMI, 13% UA), 100% invasive management
* Rx Ticagrelor 90 mg BID vs. Prasugrel 10 mg BID, plus standard Tx inkl. ASA, FU 1 year

Schuipke et al., N Engl J Med. 2019;381:1524-1534



DAPT in STEMI stratified by CYP2C19
Genetic Testing: POPular Genetics

Inclusion criteria

* Age 221 years old

+ Sgrs & symptoms of STEMI
»30 minutes, < 12 hours

* Primary PCl « stert
imglantabon

Key exclusion criteria

* Unable to obtain IC <48 hours
after primary PCI

*  Treatment with oral
anbcoagulants

* Contrandication 1o study drug

*  Cardogenc shock of severs
Pyperenson

Study design

Standard treatment group Prasugrel/Ticagrelor

No genetic testing

Prasugrel/Ticagrelor

Carvier of CYPCI# "2 o *3
Prasugrelticagredor for at
least 12 months

Genetic testing for
CYP2C19°24 "3

Genotype-guided group

<48 hours after primary PCI

Clopidogrel

N=2.488 patients

Claassens et al., N Engl J Med. 2019;381:1621-1631




DAPT in STEMI stratified by CYP2C19
Genetic Testing: POPular Genetics

A Primary Combined Outcome

Death from any cause, Ml,

100+
Standard-treatment group .. .
6=
definite stent thrombosis, stroke,
5 . .
or major bleeding
75
— o
%’ Genotype-guided group
§ 3
b}
2 5ol
° 27
2
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5 1
E
=1
U 254 0 T T T T T T T T
O ETE RS ST ] R PLATO major or minor bleeding
0. T T T T T T T T B Primary Bleeding Outcome
0 45 90 135 180 225 270 315 360 oo
Days since Index PCI Standard-treatment group
No. at Risk
Standard-treatment group 1246 1218 1202 1198 1193 1185 1179 1178 1173 104
Genotype-guided group 1242 1213 1203 1201 1197 1191 1187 1184 1177 75
X
§ Genotype-guided group
2 5
£ 5o 1
. . . L 2
Combined ischemic outcomes: = 3
E
5 0 T T T T T T T T
. . 257 0 45 9 135 180 225 270 315 360
Major bleeding: =
0 T T T T T T T T
0 45 90 135 180 225 270 315 360
Days since Index PCI
No. at Risk
Standard-treatment group 1246 1193 1168 1155 1141 1130 1113 1106 1094
Claassens et al., N Engl J Med. 2019;381:1621-1631 Genotype-guided group 1242 1208 1193 1175 1162 1153 1145 1134 1121




TWILIGHT (Monotherapy with Ticagrelor vs DAPT)
Study Flow

TICAGRELOR + ASA TICAGRELOR + ASA SOC THERAPY

8200

RANDOMIZE
N
OBSERVATION
PERIOD STARTS

RANDOMIZATION
PERIOD ENDS

9000

TICAGRELOR + TICAGRELOR ALONE SOC THERAPY
ASA

N =

3 MONTHS 12 MONTHS 3 MONTHS

HIGH RISK PCI PATIENTS,

Short course DAPT Monotherapy with potent platelet inhibitor Observational period

to minimize stent- provides ischemic protection while reducing ASA
related thrombotic related bleeding

events

Endpoint ascertainment for primary bleeding and secondary ischemic endpoints

Baber et al., Am Heart J 2016;182:125-134



TWILIGHT (Monotherapy with Ticagrelor vs DAPT)

BARC 2,3,5 Bleeding Death, MI, stroke

100 104 ) . 100- 10+
Pii)z(a):)dl FUE UL EEp S ) Hazard ratio, 0.9 (95% Cl, 0.78-1.25)
R 804 & Ticagrelor plus aspirin & 304 Sy
o g
g 6 s 6
| 60 S 60
g 4 P e 4 Ticagrelor plus placebo
° 7 °
2 40 2 L~ 2 404 2] L
= e = —
] o Ticagrelor plus placebo i
g o E Ticagrelor plus aspirin
5 204 0 T T T 1 5 204 0 T T T 1
v 0 3 6 9 12 v 0 3 6 9 12
0 T = T — 1 0 T T T 1
0 3 6 9 12 0 3 6 9 12
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Ticagrelor plus aspirin 3564 3454 3357 3277 3213 Ticagrelor plus aspirin 3515 3466 3415 3361 3320
Ticagrelor plus placebo 3555 3474 3424 3366 3321 Ticagrelor plus placebo 3524 3457 3412 3365 3330

» N=9.006, 7.119 Rx after 3 months, 65% ACS (30% NSTEMI), 35% elective high-risk PCI

Mehran et al., N Engl J Med 2019;381:2032-42



THEMIS: A Study Comparing Cardiovascular Effects of
Ticagrelor Versus Placebo in Patients with Type 2 Diabetes and
Stable Coronary Artery Disease

Type 2 diabetes; men and women = 50 y

= 6 months glucose-lowering drug treatment -
At high risk for CV events* Low-dose aspirin background

No previous MI or stroke therapy based on individual risk

No planned use of ADP receptor antagonist
or planned revascularization

*At high risk of CV events
defined as history of PCl or
CABG or angiographic

evidence of
2 50% lumen stenosis
Ticagrelor § Placebo of at least

1 coronary artery

Event-driven study;
750 CV events required; 2 y mean follow-up (n = 17,000)

* Primary end point: Composite of CV death, MI, or stroke

« Secondary end point: Composite of all-cause death, MI, or stroke; CV death; all-cause death
* Primary safety: TIMI major bleeding

ClinicalTrials.gov. NCT01991795.]



DAPT with Ticagrelor in Stable CAD and
Diabetes: THEMIS

CV Death, MI, stroke Major Bleeding

100 100+
129 Hazard ratio, 0.90 (95% CI, 0.81-0.99) P‘“ff‘lr 129 Hazard ratio, 2.32 (95% CI, 1.82-2.94)
90 P=0.04 o 90| P<0.001
10 o 104
80 T 80
s RRR 10% Ticagrelr . HR2.32
& 704 o g 70
3 + ARR 0.8% § .
5 604 s £ 604
T Loz b=}
2 s ¢ £ s “ Ticagrelor
o o
2 2
£ a0 2 £ a0 e
S I N R P L Placebo
E E .| |leeemmmao—--
S 30 0 T T T T T T T T 1 S 30 0 T
L 0 6 12 18 24 30 36 42 48 54 L 0 6 12 18 2 30 36 2 48 54
20 20
i w 10
0 g ' y y g y T 1 ! T R R e
0 6 12 18 2% 30 36 1Y) 48 54 0 6 12 18 2% 30 36 42 48 54
Months since Randomization Months since Randomization
No. at Risk No. at Risk
Ticagrelor 9619 9416 9237 9074 8909 8692 5974 3664 1684 170 Ticagrelor 9562 7928 7309 6826 6381 5997 4067 2464 1156 168
Placebo 9601 9414 9246 9076 8909 8692 5934 3682 1685 174 Placebo 9531 8665 8186 7767 7359 6967 4795 2952 1358 218

Ml |, stroke |, CV death =, revasc. =, MALE | ICB 1, fatal bleeding =

» N=19.220, stable CAD and type-2 diabetes, > 50y, no Ml/stroke, mean age 66 y, 80% revascularization
» Rx Ticagrelor (90 mg BID — 60 mg BID plus ASA or Placebo plus ASA, 3.3y follow-up

Steg et al., N Engl J Med. 2019;381:1309-1320



DAPT with Ticagrelor in Stable CAD and

Diabetes: THEMIS-PCI

CV Death, MI, stroke Major Bleeding

100 —— Ticagrelor 100
7 —— Placebo )/
L E 147 o
2L 4] 2% 124
£5 ig
2 g 10 EE 10
£3 £
8% 81 £ ®
o S e
= 2 5
¢ f 6 g= 6 HR 2.03
s 5 e
S, RRR 15% é £ 44 HR 2:03 (95% C1 1:48-2:76); p<0-0001
IS ! 5
£z ARR 1.3% ST
= 2 - 7
HR 0-85 (95% Cl 0-74-0-97); p=0-013
0 T T T T T T T T 1 e é T ‘8 T T ‘6 T T8 1
0 [3 12 18 24 30 36 42 48 54 Y 12 1 24 30 3 42 4 54
Number at risk Number at risk Time since randomisation (months)
Ticagrelor 5558 5436 5347 5251 5165 5054 3492 2128 984 102 Ticagrelor 5536 4569 4225 3936 3674 3465 2372 1443 670 107
Placebo 5596 5484 5387 5278 5169 5062 3476 2131 995 103 Placebo 5564 5049 4765 4505 4258 4027 2779 1709 789 134

CV mortality = ICB =, fatal bleeding

Net benefit 1: irreversible events 9.3% vs. 11.0%, RRR 15%, ARR 1.7%

* N=11.154, subgroup with previous PCI, stable CAD, type-2 diabetes, 58% of study population
* Rx Ticagrelor (90 mg BID — 60 mg BID plus ASA or Placebo plus ASA, 3.3y follow-up

Bhatt et al., Lancet. 2019;394:1169-1180




Aspirin Twice a Day in Patients With Diabetes and
Acute Coronary Syndrome: ANDAMAN

ACS patients N = 2.574
' : Recruiting
With diabetes 42 centers in France

Results in 2020

Aspirin 100 mg Aspirin 100 mg
Once a day Twice a day
v v

Primary Endpoint:

Death (any), Myocardial infarction, Stroke, Urgent
coronary revascularization and/or stent thrombosis,
Acute arterial thrombotic event at 18 months

ClinicalTrials.gov.NCT02520921



MAnagement of high bleeding risk patients post bioresorbable
polymer coated STEnt implantation with an abbReviated

versus prolonged DAPTregimen - MASTER DAPT @KIE:’RT
.

MASTER-DAPT is an investigator-initiated, multi-center, randomized
clinical trial in high bleeding risk (HBR) patients after PCI (with a
bioresorbable polymer coated sirolimus-eluting stent) comparing
short vs longer DAPT.

3 Primary endpoints:

1) Net adverse clinical endpoints (NACE) defined as a composite
of all-cause death, myocardial infarction, stroke and bleeding events
defined as BARC 3 or 5

2) Major adverse cardiac and cerebral events (MACCE) defined as
a composite of all-cause death, myocardial infarction and stroke

3) Major or clinically relevant non-major bleeding (MCB) defined
as a composite of type 2, 3 and 5 BARC bleeding events



MASTER DAPT @XST
Study design and key features

4300 HBR patients, 130 international sites

1 month Abbreviated DAPT
Mandatory 2 .
DAPT* 11 months
Strsast_:fication: Endpoints
. ; NI: NACE MACE
+ Stable vs ACS Trial
. Ot:Ce * pop Sup: BARC 2-5
Standard DAPT
—> ASA 11 months + P2Y,, inhibitor
for 25 monthst
Qualifying index Eligibility at 30 days StUdy Completlon In 2020
procedure * No fatal or major ischaemic
+ All lesions treated with events
Ultimaster® + Uneventful 30-day clinical course
* No further PCI planned * Patient is on DAPT

*DAPT duration is counted from the day of last implanted stent; staging has to be pre-specified at the
time of screening and cannot be planned later than 2 months after index PCl;

TOAC pts can stop DAPT 2 months after confirmed randomization.
BARC, Bleeding Academic Research Consortium.




Antibody-Based Ticagrelor Reversal Agent

B Cohorts 7 through 10

—— PB2452,18 g - PB2452,18g - PB2452,18¢g
(Cohort 7)

(Cohort 8)

(Cohort 9)

PB2452,18 g -@— Placebo
(Cohort 10) (Cohorts 7-10)

100+
90—%‘3E
T 80
c 70
.2
Eo 60—
& 504
-]
< 40
- 30
K]
= 20
10
0—
-43

P Values at Time Point: 5 Min 0.25 Hr 0.5 Hr

Cohort 7
Cohort 8
Cohort 10

Bhatt et al., N Engl J Med. 2019;380:1825-1833

0.04
0.02
0.04

0.04
0.02
0.02

0.13
0.02
0.02

Time since Initiation of PB2452 or Placebo (hr)

1 Hr
0.04
0.02
0.02

2 Hr
0.40
0.02
0.02

3 Hr
0.02
0.02
0.02

6 Hr
0.02
0.02
0.02

8Hr 10Hr 12Hr 16Hr 20Hr
0.02 0.15 0.02 0.02 0.22
0.02 0.15 0.02 0.02 0.02
0.02 NA 0.02 0.02 0.02

64 healthy volunteers



Antithrombotic targets that may preserve hemostasis
In cardiovascular disease prevention

Target: Glycoprotein VI (GPVI)
is a key platelet receptor which
mediates plaque-induced platelet

activation.

GPVI Revacept Dimeric GPVI-Fc that blocks vascular Inhibits platelet thrombus formation at Il NCT01645306
collagen at sites of plaque or vascular sites of vascular injury in preclinical models; (REF. 113)
erosion and collagen-induced platelet no effect on bleeding time
activation

Agent:

« Revacept (IV) binds to its ligand (collagen) on atherosclerotic plaques
preventing circulating platelets from binding to collagen exposed
by the injured plaque. All this is achieved without affecting systemic
hemostasis.

* Ongoing phase Il trials in patients with stable coronary artery
disease undergoing PCI and in patients with symptomatic carotid
stenosis.

Nat Rev Cardiol. 2018;15:181-191



Anticoagulation and Platelet Inhibition
In Patients with AF and PCI: Bleeding Risk

Stent + AF = Triple Therapy ?

Risk for Major Bleeding

Strategies to reduce bleeding:

Warfa
i Shorten triple therapy period
sson{ * Dual instead of triple therapy
"mle  Use NOAC instead of VKA

Warfa

e Cl)
nce]
B-0.98)
-1.29)
H-2.04)
2-1.96)

2-3.91)

Criple therap;z D = (370 Q.EQ—-ﬂf.?E]

1 LI 1 LI R N R B
0.1 1.0 10.0

Hazard Ratio (95% Cl) N=132.372

Hansen et al., Arch Intern Med. 2010;170:1433-1441



Anticoagulation and Platelet Inhibition
In Patients with AF and PCI:
PIONEER AF-PCIl and RE-DUAL PCI

PIONEER AF-PCI, N=2.124 RE-DUAL PCI, N=2.725
(Dual with Riva 15 OD vs. (Dual with Dabi 150 BID vs. Dual with Dabi 110 BID
Triple with Riva 2.5 BID vs. Triple with VKA) vs. Triple with VKA)
Pina Sefey EndPa A Pinay ot Do G 10 . T i G | iy it i hep G [0 . T G
1004 ! Riva 15: rimay End oint in DuakTherapy Group (110 me) vs. Trpe Therapy Group iy End eint n DualTherapy Group (150 mg) v, Trpe Theapy Group
Hazard ratio for group Lvs. group 3, ) Group3 1 Hazard o, 032 (8% €L 040-083) 1oy o 072 855 1 058-0)
0.59 (95% C1, 047-0.76) 2 RRR 41% %0 P01 forronineiory 0 ::é?)?lr?;rcwgniifg\;:rd 03034
P00 ¢y ol !
8 i . |
S e ® o v Dabi 110: | 4 » Dabi 150:
£z | ram 5] L RRR 48% £ “”‘ RRR 28%
¥ g Group1 85 I 4] i
= 23 ., 22
° 17 VKA - DAPT i Trie ey %g ‘;E Comesponding e thray
9= * 30 -
:g EE 5 Riva 15 mg + P2Y12 E E 20 _________ R
ig_a 40 | i v IU_ "= Dty g
‘—55::' 0 T T T T T T [
1 T T T T 1
: reee . - - EEEEEEEE R U U
Y]
o Diysto st vt Diystfit e
/f’_'—_’_’—'—’_/_‘_/ » mk o
o | | || v s D“Ia';gifg i BeWS R g
00 o » 180 m 30 (L . ‘ .
ey WL B0 TS W 5 W 1 g | Geendw OB R &M DT OBA
Day i heragy

Bleeding ||; Ischemic events = (But: low statistical power)
Gibson et al., N Engl J Med. 2016;375:2423-2434 Cannon et al., N Engl J Med. 2017;377:1513-1524




Anticoagulation and Platelet Inhibition
In Patients with AF and PCIl: ENTRUST-AF PCI

.
ENTRUST-A FpCl Study Design

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

Edoxaban 60 mg/day*

R
Inclusion Criteria: ah A . 1
+ OAC indication for ours— ¥ P2Y,, inhibitor** !
AF for at least 12 5days D (without aspirin) !
months
ajter N |
Successful PCI s hfa th o % 12m
with stent m
placement (goal of AL oval | Vitamin K Antagonist***
at least 25% ACS) y4 S
E P2Y,, inhibitor ]
aspirin 1 - 12 months**** !
*Edoxaban dose reduction to 30 **Clopidogrel 75mg once-daily **¥* VKA, target INR 2-3 Primggg
mg OD or if documented need prasugrel
*if CrCL<50 mi/min 5 or 10mg once-daily or ****aspirin 100mg OD for 1-12 months guided by clinical outcome:
*BW<60 kg ticagrelor 90mg twice-daily . presentation (ACS or stable CAD), CHA,DS-VASc, and ISTH mqjor or
*certain P-gp inhibitors Predeclared at randomization HAS_BLED clinica "y
ESC Congress World Congress relevant non-
Paris 2019  of Cardiology major bleeding

Goette et al., Presented at ESC Congress 2019, Paris, France



Anticoagulation and Platelet Inhibition
in Patients with AF and PCl: ENTRUST-AF PCI

Major or CRNM
bleeding

A
02579 i __Edoxaban regimen
| — VKA regimen

0204 | Up to day 14 hazard ratio 2-42 (95% C11-27-4-63)
£ After day 14 hazard ratio 0-68 (95% Cl 0-53-0-88)
H Pinteraction<0-0001
5 0154 !
2 :
]
s '
£ o104 !
2 :
£
3 '

00549

14 30 60 90 10 150 180 210 240 2/0 300 330 360
Time since randomisation (days)
Number at risk
Edoxaban 751707688 665 646 629 618 609 600 590 584 575 565 506
VKA 755721678 648 625 603 588 578 568 561 552 543 538 485

5 0257 __ Edoxaban regimen
g —— VKA regimen
£ 0-20
<
52
3§ o015+
hoge]
Y=
c =Z
g & o104
£5
2 .
£ 0-05 ARR 3.0% Hazard ratio 9483 (95% C10-65-1-05)
E} p value (non-inferiority): 0-0010
_S RRR 17% p value (superiority): 0-1154
)
0
3‘0 6‘0 9‘0 12‘0 15‘0 1?‘30 2:‘[0 24‘10 27‘0 360 3:;.0 36‘30
Time since randomisation (days)
Number at risk
Edoxaban 751 688 665 646 629 618 609 600 590 584 575 565 506
VKA 755 678 648 625 603 588 578 568 561 552 543 538 485

Vranckx et al., Lancet. 2019;394:1335-1343

* Rx median 45h post PCI

N=1.506, AF and PCI with stent

52% ACS, 93% Clopidogrel, 7% Ticagrelor
50% ASA 1 month




N=1.506

ENTRUST-AF PCI: Why “only*
Non-Inferiority and not Superiority?

Edoxaban 60 mg once-daily *

End-of-treatment (EOT)  Final follow-up
Visit: 12 months Visit: 1M post-EOT

Inclusion criter|

« OAC indicatior|
for AF for at le:

12 months

« Successful PC
with stent
placement$

Proportion of patients (%)

100
90+
80
70|
60
50-]
40
30-]
20+
10+

1%
[ 5% | -8%
24% 2% 19% R

Table S1. Actual duration gda*s} of ?giri
patients (N=

Predeclared intend
aspirin

Dyl golite:d 1o |
IQR = interquarti

0-10

0-09-
0-08-
0-07-
0-06-
0-05-
0-04-
0-03-
0-02

Cumulative incidence inoutcomes

— {

Ve

22&C

Numbe

EDOXABAN
VKA

751
755

Vranckx et al., Lancet. 2019;394:1335-1343

n theray

arately by predeclared intended duration

Lower patient number in the trial (statist. power)
100% PCI, 52% ACS, no conservative therapy
Earlier randomized treatment after PCI

Higher number of patients in the triple group with
sub-therapeutic INR at the beginning of the trial

High number of patients in the triple group with
cessation of ASA treatment early after 1 month

Early increae of ischemic events with likely
additional anti-thrombotic treatment




Anticoagulation and Platelet Inhibition
in Patients with AF and PCl: ENTRUST-AF PCI

0-10

0094 — FEdoxaban — VKA v/ death, stroke, SE, MI, stent thrombosis

0-08-

0-07
0-06
0-05
0-04
0-03

0-02

Cumulative incidence inoutcomes

o) (0) Number of events:
7 /0 VS . 6 /0 Edoxaban: 49/751
VKA: 46/755

HR 1-06 HR (95% CIl): 1-06 (0-71; 1-69)

0-01
0-00

Edoxaban regimen | VKA regimen Hazard ratio P-value
& (N=751) (N=755) (2-sided 95% CI)
29(3:90) 23(3:00)
MI 4-27 3-41 [-26 (0-729; 2-169) P=0-4106
8(1-10) 6 (0-80)
ST I16 0-88 132 (0-463;3-79T) | P=0-6008

Vranckx et al., Lancet. 2019;394:1335-1343



Atrial Fibrillation and PCI —
Dual vs Triple Therapy

PIONEER AF-PCI, RE-DUAL PCI, ENTRUST AF-PCI tested:

Dual Therapy with NOAC + SAPT
VS
Triple Therapy with VKA + DAPT

4

Effects mediated by NOAC instead of VKA
or
mediated by stopping ASA?



Apixaban versus VKA in Patients with AF and

ACS and/or PCIl: AUGUSTUS

6 months

blinded

ASA
81 mg OD

Placebo

ASA
81 mg OD

Randomization open label
N =4.614
patients Apixaban 5 mg BID
2.5mgBID
Inclusion criteria: in selected patients”
* Non-valvular AF with OAC
* ACSandior PCIS 14 days | | o oy w2 i
with planned F:.2Y12 inhibitor * R serum creatinine 2 1.5 mg/dl (133 pmol/l)
(clopidogrel, ticagrelor,
prasugrel) use for 2 6 months
\ VKA
Target INR 2.0-3.0
ASA for all patients on the
day of ACS and/or PCI until
randomization
6.6 days

- Primary endpoint: Major or clinically relevant non-major bleeding (within 6 months)

Placebo

- Secondary endpoint: Death, MI, stroke, stent thrombaosis, urgent revascularization, re-hospitalization

Lopes et al., N Engl J Med. 2019;380:1509-1524



Apixaban versus VKA in Patients with AF and
ACS and/or PCIl: AUGUSTUS

A Primary Outcome — Apixaban vs. Vitamin K Antagonist

Major or CRNM
bleeding

N=4.614

100% AF

61% ACS

93% Clopidogrel
6% Ticagrelor
1% Prasugrel

Cumulative Incidence of Event (%)

No. at Risk
Vitamin K antagonist
Apixaban

100+ 209 Hazard ratio for apixaban vs. vitamin K
904 antagonist, 0.69 (95% Cl, 0.58—0.81) Vitamin K antagonist
15- P<0.001 (noninferiority) 0,
80+ P<0.001 (superiority) ARR 4.2%
70 0,
60 £ Apixaban RRR 31 /0
50 5 Event rate per 100 patient-yr:
404 Vitamin K antagonist, 35.8
Apixaban, 24.7
30 Y T T T T T 1
204 30 60 90 120 150 180
10+
0 T T T T T 1
0 30 60 90 120 150 180
Days since Start of Intervention
2259 1984 1861 1795 1736 1686 1079
2290 2110 2019 1957 1902 1858 1037

B Primary Outcome — Aspirin vs. Placebo

Cumulative Incidence of Event (%)

No. at Risk
Aspirin
Placebo

20 i i
1004 Hazard rat;o for aspirin vs. placebo, Aspirin
-l 1.89 (95% Cl, 1.59-2.24)
ot 154 P<0.001 AR +7. 1%
. RR +89%
60+
Placebo
504 5 Event rate per 100 patient-yr:
404 Aspirin, 40.5
) Placebo, 21.0
30+ o T T T T T 1
204 30 60 90 120 150 180
104
0+ T T T T T 1
0 30 60 90 120 150 180
Days since Start of Intervention
2277 2003 1863 1789 1717 1674 962
2279 2095 2006 1941 1880 1824 1079

Major bleedings: Apixaban/VKA: ARR 1.6%, RRR 36%; ASA/Placebo: AR +1.8%, RR +70%

Lopes et al., N Engl J Med. 2019;380:1509-1524




Apixaban versus VKA in Patients with AF and
ACS and/or PCIl: AUGUSTUS

Uazard Ratio P Value for
Outcome Apixaban VKA (95% Cl) Superiority
Anticoagulation-regimen comparison
Second ary Death or ischemic event
Ischemic No. of patients with event/total no. (%) 154/2306 (6.7) 163/2308 (7.1) — —
End po int Event rate per 100 patient-yr 143 153 0.93 (0.75-1.16) NS
Efficacy outcomes Apixaban VKA ASA Placebo | Ratio (95% Cl)
No. of patients in analysis 2306 2308 2307 2307
Stroke Stroke
No. of patients with event (%) 13 (0.6) 26 (1.1) = 20 (0.9) 19 (0.8) =
Event rate per 100 patient-yr 12 24 0.50 (0.26-0.97) 13 17 1.06 (0.56-1.98)
MI Myocardial infarction
No. of patients with event (%) 72 (3.1) 80 (3.5) — 68 (2.9) 84 (3.6) —
Event rate per 100 patient-yr 6.6 7.4 0.89 (0.65-1.23) 6.3 78 0.81 (0.59-1.12)
ARC definite or probable stent thrombosis
Stent thromb. No. of patients with event (%) 14 (0.6) 18 (0.8) 11(0.5) 21(09) =
Event rate per 100 patient-yr 13 16 0.77 (0.38-1.56) 1.0 19 0.52 (0.25-1.08)
R Urgent revascularization
evasc. No. of patients with event (%) 40 (1.7) 44 (1.9) — 37 (1.6) 47 (2.0) —
Event rate per 100 patient-yr 37 4.1 0.90 (0.59-1.38) 34 43 0.79 (0.51-1.21)

Lopes et al., N Engl J Med. 2019;380:1509-1524




Atrial Fibrillation and PCI —
Dual vs Triple Therapy: Meta-Analysis

Major Bleed|ng TIMI major bleeding

Trial Year SEof TE IV Hazrad Ratio HR  95%-ClI Weight
WOEST 2013 0.41 0.56 [0.25; 1.26] 7.6%
PIONEER AF-PCI 2016 0.35 —tt 0.66 [0.33; 1.31] 10.6%
RE-DUAL AF 2017 0.15 —— 0.49 [0.37;0.67] 56.9%
AUGUSTUS 2019 0.23 —_— 0.52 [0.33; 0.81] 24.9%
Random effects model —_ <§.52 [0.42; 0.65] 100.0% >

r T 1

Heterogeneity: I* = 0%, v° = 0, %5 = 0.61 (p = 0.90)

Test for overall effect: z = -5.69 (p < 0.0001) 0.2 076 1 15

Favors DAT  Favors TAT

Tl‘i a.l d ef| n ed MACE Trial-defined major adverse cardiovascular events

Trial Year SEof TE IV Hazrad Ratio HR  95%-Cl Weight
WOEST 2013 0.23 —_— 0.60 [0.38;0.94] 15.9%
PIONEER AF-PCI 2016 0.23 —_—r 1.08 [0.69; 1.69] 16.3%
RE-DUAL AF 2017 0.1 .- 1.04 [0.84; 1.29] 34.4%
AUGUSTUS 2019 0.1 ——— 1.12 [0.90; 1.40] 33.4%

Random effects model —_— <§.98 [0.79; 1.22] 100.0% >

Heterogeneity: 1% = 51%, t* = 0.02, %2 = 6.09 (p = 0.11) ' ! ! T,
Test for overall effect: z = -0.15 (p = 0.88) 35 0.75 1 15 1.9
Favors DAT  Favors TAT

Meta-Analysis: WOEST, PIONEER AF-PCI, RE-DUAL PCI, AUGUSTUS; N=9.317

Haller et al., Eur Heart J Cardiovasc Pharmacother. 2019;5:226-236



Atrial Fibrillation and PCI —
Dual vs Triple Therapy: Meta-Analysis

A)

Myocardial infarction

B)

Stent thrombosis

Acute myocardial infarction

Trial Year SE of TE IV Hazrad Ratio HR 95%-Cl Weight
WOEST 2013 0.44 0.69 [0.29; 1.62] 7.2%
PIONEER AF-PCI 2016 0.32 —_— 0.86 [0.46; 1.60] 13.7%
RE-DUAL AF 2017 0.22 e 1.36 [0.88; 2.11] 27.6%
AUGUSTUS 2019 0.16 — 1.23 [0.90; 1.70] 51.4%
Random effects model e ( 1.16 [0.92; 1.46] 100.0%, >
Heterogeneity: I° = 0%, t° = 0, %2 = 2.97 (p = 0.40) ! T T !
Test for overall effect: z = 1.24 (p = 0.21) 0.25 0.5 1 2 25
Favors DAT  Favors TAT

Stent thrombosis
Trial Year SE of TE IV Hazrad Ratio HR 95%-Cl  Weight
WOEST 2013 0.59 0.44 [0.14; 1.41] 19.0%
PIONEER AF-PCI1 2016 0.67 1.20 [0.32; 4.47] 15.8%
RE-DUAL AF 2017 0.42 — 1.51 [0.67; 3.41] 30.7%
AUGUSTUS 2019 0.37 +——=——— 1.92 [0.93;4.00] 34.5%
Random effects model —_— < 1.25 [0.69; 2.26] 100.0%, >
Heterogeneity: IZ = 34%, t° = 0.12, 2 = 4.55 (p = 0.21) | T T !

0.1 0.5 1 2 5

Test for overall effect: z = 0.75 (p = 0.46)

Favors DAT

Favors TAT

Meta-Analysis: WOEST, PIONEER AF-PCI, RE-DUAL PCI, AUGUSTUS; N=9.317

Haller et al., Eur Heart J Cardiovasc Pharmacother. 2019;5:226-236




Atrial Fibrillation and PCI —
Dual vs Triple Therapy: Meta-Analysis

NOAK DAT vs. VKA TAT

NOAC_DAT VKA_TAT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AUGUSTUS 23 1143 62 1123 22.2% 0.36[0.23, 0.58]) —.—
ENTRUST AF-PCI 45 751 48 755 25.2% 0.94 [0.64, 1.40] e =
PIONEER AF-PCI 27 696 48 697 22.6% 0.56 [0.36, 0.89] i
RE-DUAL PCI 92 1744 90 981 30.0% 0.57 [0.43, 0.76) ===
Total (95% CI) 4334 3556 100.0% 0.59 [0.41, 0.83]
Total events 187 248
Heterogeneity. Tau? = 0.09; Chi? = 9.52, df = 3 (P = 0.02); I = 68% :0 o1 031\-/ % 100
Test for overall effect: Z = 2.99 (P = 0.003) Favours NOAC_DAT Favours VKA TAT
B MYOCARDIAL INFARCTION
NOAC_DAT VKA_TAT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AUGUSTUS 38 1153 34 1154 29.3% 1.12[0.71, 1.76) -
ENTRUST AF-PCI 28 751 23 755 21.0% 1.27[0.74, 2.17) -1
PIONEER AF-PCI 19 694 21 695 16.2% 0.91[0.49, 1.67] —w—
RE-DUAL PCI 70 1744 29 981 33.5% 1.36 [0.89, 2.08] N
Total (95% Ch 4342 3585 100.0% 1.18 [0.93, 1.52] < >
Total events 156 107
Heterogeneity: Tau? = 0.00; Chi® = 1.25, df = 3 (P = 0.74); ? = 0% 9001 0’ 110 1004
Test for overall effect: Z = 1.34 (P = 0.18) Favours NOAC_DAT Favours VKA TAT
C STENT THROMBOSIS
NOAC_DAT VKA_TAT Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
AUGUSTUS 21 1153 12 1154 40.0% 1.75 [0.87, 3.54] T
ENTRUST AF-PCI 8 751 6 755 17.9% 1.34[0.47, 3.84] —
PIONEER AF-PCI S 694 4 695 11.6% 1.25 [0.34, 4.64] =
RE-DUAL PCI 22 1744 8 981 30.6% 1.55 [0.69, 32.46] —
Total (95% CI) 4342 3585 100.0% 1.55 [0.99, 2.41] (
Total events 56 30
Heterogeneity: Tau? = 0.00; Chi® = 0.29, df = 3 (P = 0.96); I = 0% D t + {
Test for overall effect: Z = 1.92 (P = 0.06) %01 Favou?slNOAC DAT Favours VK/1\0TAT 200

Meta-Analysis: PIONEER AF-PCI, RE-DUAL PCI, AUGUSTUS, ENTRUST-AF PCI; N=10.234
Gargiulo et al., Eur Heart J. 2019;40:3757-3767



Apixaban versus VKA in NVAF Patients
with ACS After PCl: APPROACH-ACS

6 months

Apixaban (5 mg twice daily*) + Clopidogrel (75 mg once daily)

Inclusion Criteria

=18 years of age

NVAF

ACS after successful PCI
CHA,DS,-VASc 22

HAS-BLED Score <3: Phenprocoumon (INR 2.0-2.5), Clopidogrel
(75 mg once daily) and ASA (100 mg once daily) for 6 months

HAS-BLED Score 23: Phenprocoumon (INR 2.0-2.5), Clopidogrel
(75 mg once daily) and ASA (100 mg once daily) for 1 month;
followed by Phenprocoumon (INR 2.0-3.0) and Clopidogrel

(75 mg once daily) for 5 months

Select Exclusion Criteria

Severe renal insufficiency (CrCl <30 mL/min)
History of TIMI major bleeding according to TIMI and/or type 23b BARC criteria in the last 6 months

Primary Outcome

Combined endpoint of moderate or major bleeding complications during the initial hospitalization and follow-up
(BARC type 22 bleeding)

Key Secondary Outcome

Combined event of death, myocardial infarction, definite stent thrombosis, stroke/other systemic thromboembolism
Major bleeding (BARC >3b)

*Reduced dosing of 2.5 mg twice daily depending on age, renal function and body weight.

Klinikum der Universitaet Muenchen. Apixaban vs. phenprocoumon in patients with ACS and AF:
APPROACH-ACS-AF (APPROACH). Available from: https://clinicaltrials.gov/ct2/show/NCT02789917.
NLM Identifier: NCT02789917. Accessed on February 09, 2017.



https://clinicaltrials.gov/ct2/show/NCT02789917

TAVI Procedure for Aortic Stenosis

Balloon-expandable

Aortic stenosis

Transcatheter
aortic valve

Leon, NEJM 2010

Self-expanding

Smith, NEJM 2011 Adams, NEJM 2014

Smith et al., N Engl J Med. 2011;364:2187-2198; Leon et al., N Engl J Med. 2010;363:1597-1607 (Suppl);
Adams et al., N Engl J Med. 2014;370:1790-1798 (Suppl)



Subclinical Leaflet Thrombosis in Bio-AVR

Makkar et al., N Engl J Med. 2015;373:2015-2024.



Subclinical Leaflet Thrombosis in Bio-AVR

Antithrombotic Strategies in TAVI

* Problem: subclinical leaflet thrombosis post AVR
« OAC with VKA recommended for 3 months post Bio-AVR
» Stroke and bleeding risk high within first 30 days post TAVI

o Standard treatment DAPT 3-6 months

Do we need more intensive OAC with less bleeding?

Makkar et al., N Engl J Med 2015;373:2015-24.



NOAC plus ASA vs DAPT post TAVI: GALILEO

GALILEO Trial Design

Day 1 Min 360 d
Max 730 d
e Rivaroxaban 10 mg daily
AND aspirin 75-100 mg daily
3 mo:
o_ Drop one Follow-Up
antiplatelet Period
30d
Clopidogrel 75 mg daily AND
aspirin 75-100 mg daily
1:1
2-7d . Posttreatment
post-TAVR IERRERANE i Period

= Primary efficacy endpoint: Composite of death, stroke, M|, symptomatic valve
thrombaosis, systemic thromboembolism, or major VTE

_ ClinicalTrials.gov. NCT02556203.

Dangas et al., N Engl J Med. 2019; DOI: 10.1056/NEJM0a1911425



Dangas

NOAC plus ASA vs DAPT post TAVI: GALILEO

Death, stroke, Ml,
sympt. valve thrombosis,

PE, DVT, SE

All-cause death

VARC life-threatening,

disabling, or

major bleeding

A Primary Efficacy Outcome

Hazard ratio for rivaroxaban group

vs. antiplatelet group,
1.35 (95% CI, 1.01-1.81)

Rivaroxaban group

Antiplatelet group

T T T T T T T
90 180 270 360 450 540 630

720

1004 0204
0.15+
0.75+4
K] 0.10-
[
o
>
= 0504 0,054
3
£
0 0.00
0.25+ 0
0.00 =
0 90
No. at Risk

Rivaroxaban group 826 777
Antiplatelet group 818 779

Days since Randomization

738 687 604 476 335
740 699 622 496 339

T T T T T T
180 270 360 450 540 630

206
211

1
720

90
93

B Death from Any Cause

1.004 0.20

Hazard ratio for rivaroxaban group
vs. antiplatelet group,

015d 169 (95%Cl, 1.13-2.53)
0.75+

-

0 0.10

© ’

] Rivaroxaban group

£ 0504 g5

3

E Antiplatelet group

v 0.001 T T T T T T T 1
0.25- 0 90 180 270 360 450 540 630 720

_4—’_'_#(-'_
000 /—’_'

No. at Risk

T T T T T T 1
90 180 270 360 450 540 630 720

Days since Randomization

Rivaroxaban group 826 792 759 718 636 499 356 219 92
Antiplatelet group 818 797 765 728 650 519 351 218 95

C  Primary Safety Outcome

1.00+ -
L2l Hazard ratio for rivaroxaban group
vs. antiplatelet group,
0154 150 (95%Cl,0.95-2.37)
0.754
x
i 0.104
[
4 Rivaroxaban group
% 0504 005
]
E Antiplatelet group
v 0.00 T T T T T T T 1
0.25- 0 90 180 270 360 450 540 630 720
0.00 T T T T T T T 1
0 9 180 270 360 450 540 630 720
Days since Randomization
No. at Risk
Rivaroxaban group 826 768 730 688 606 480 341 209 89
Antiplatelet group 818 784 748 712 634 503 338 211 92

et al., N Engl J Med. 2019; DOI: 10.1056/NEJM0a1911425




NOAC plus ASA vs DAPT post TAVI: GALILEO-4D

A Cardiac Four-Dimensional CT A 1ent
Hypoattenuated Leaflet Thickening
[ > -

| -
<25% of Leaflet 25-50% of Leaflet 50-75% of Leaflet >75% of Leaflet

No thickening

Reduced Leaflet Motion

Grade 0 Grade 1 Grade 2 Grade 3 Grade 4

B Reduced Leaflet Motion and Leaflet Thickening, Intention-to-Treat Analysis

Reduced Leaflet Motion of Grade =3 Leaflet Thickening

40
32.4

30
S
wn
£ 20 20
D
s 12.4
& 10 10
0 0
Rivaroxaban Antiplatelet Rivaroxat Antiplatel
No. of Patients 97 101 97 102

De Backer et al., N Engl J Med. 2019; DOI: 10.1056/NEJM0al1911426



ENVISAGE TAVI AF

ENVISAGE TAVI AF -- Study Design

Prospective, randomized, open-label, blinded evaluation of
edoxaban vs VKA in approximately 1400 patients with AF
indicated for chronic OAC after successful TAVI (~2500 patient-y)

TAVI
without severe
complications at
randomization

24 h
to5d

Edoxaban 60 mg daily
with or without antiplatelet therapy

Time to first dose of OAC < 24 h post randomization
Minimum 12-mo treatment event driven
(2 6 mo for last patients enrolled)

VKA
with or without antiplatelet therapy

clinicaltrials.gov: NCT02943785; Van Mieghem NM, et al. Am Heart J. (Submitted)



ATLANTIS

ATLANTIS Trial: Apixaban vs Standard of Care

Apixaban in Patients Who Underwent a Clinically Successful TAVI Procedure

_m---‘

Stratum 1
Indication for
anticoagulation

Apixaban 5 mg
daily

Stratum 2
No indication for
anticoagulation

[
?
2
=
B
-
£
s
€
(]
<
~
-4

SOC-DAPT/SAPT NESNNN

Primary endpoint: Composite of death, MI, stroke/TIA/systemic

emboli, intracardiac or bioprosthesis thrombus, episode of
DVT/PE, major bleeding, over 6 months of follow-up

*2.5mg twice daily if CrCl 15 to 29mL/min or if 2 of the following criteria; age 2 80, weight s 60kg,or Cr2 1.5
mg/dL (133 umol).
ClinicalTrials,gov. NCT02664649.



POPular TAVI

POPULAR TAVI ncro2247128

[ 1010 patients undergoing TAVR \
I
4 v

[ No OAC (cohort A) J [ OAC (cohort B) ]

v Q ¥ v Q v
v

Primary end-point is freedom of non-procedure related bleeding and all bleeding.
Secondary end-point is net-clinical benefit defined as freedom of the composite of
cardiovascular mortality, non-procedure related bleeding, stroke, and Ml at one year ’v\

j\,ction
7"'




NOAC Antidotes and Reversal Agents -

Mechanisms
Clot formation B Clot formation
Apixaban ‘
Edoxaban =D
. . : Rivaroxaban .

* Clraparantag

u

Niessner et al., Eur Heart J. 2017;38:1710-1716

Idarucizumab




NOAC Antidotes and Reversal Agents = Studies

Idarucizumab Andexanet Ciraparantag (PER977)
Target Dabigatran Oral direct factor Xa-inhibitors, Oral direct factor Xa and lla inhibitors,
low-molecular-weight heparins low-molecular-weight heparins,
and fondaparinux un-fractionated heparin and fondaparinux
Structure Humanized Fab fragment Human rFXa variant Synthetic small molecule
Immediate onset of Yes Yes Yes
reversal (<10 min)
Duration of effect (12to) 24 h 2h 24h
Re-administration Yes, after 24 h Unknown Currently tested (NCT02207257)
possible
Tested in healthy Yes (NCT020287809) Yes Yes (NCT01826266, NCT02207257)
volunteers
Elderly Yes Yes (NCT022207725) No
Renally impaired Yes No No
RE-VERSE AD ANNEXA-4 Phase 2 Study
Full stud_y cohort published | Full study cohort published enrolling
ldarucizumab approved Andexanet approved by FDA
(EMA & FDA) and EMA (conditional
marketing authorization)

Niessner et al., Eur Heart J. 2017;38:1710-1716



Rationale for FXl(a) as innovative drug target

= FXI activation occurs by contact Intrinsic
activation and during the Lo
amplification phase after formation VY Extrinsic
: FXI FXla TF-FVlla
of small amounts of thrombin /\/:/ .
. . activation
= FXla contributes to clot formation, FIX FiXa
e e £ FVillla X
clot stabilisation and amplification FX KFXC-,\(
FVa
Of ClOt grOWth Prothrombin ~ Thrombin
= FXla triggers thrombosis, but has Fibrin A/ k Platelet
a minor role for hemostasis formeter aoeten

Hypothesis: inhibition of FXI(a) has the potential for anti-thrombotic effect

without increased bleeding




Phase 2a data using FXI-ASO

(antisense oligonucleotide)

Open-label, randomized, study comparing 200 or 300 mg FXI-ASO vs LMWH in ~300 knee
replacement surgery patients

Efficacy Safety

incidence of VTE events 207 major CR bleeding
40 L

[
(5]

w
o
M

% of Patients With
Any VTE Event
N
o

% of Patients With
Major or CR Bleeding
=
(=]

(5
M

10 A

E"°’“’('; af:;;w me Fx"‘?:?lig;} mg Fx"ﬁ:?;’go me Enoxaparin 40 mg FXI-ASO 200 mg FXI-ASO 300 mg
- - - (n=69) (n=134) (n=71)

Proof of concept for the inhibition of factor Xl in humans available

N Engl J Med (2015); 372 (3): 232-240



Mode of Action of the FXla antibody

FXla antibody BAY 1213790

» Fully human IgG1 antibody
» Binds to activated FXI and blocks FXla activity by addressing the catalytic domain

Mode of Action

N

BAY 1213790

BAY 1213790 blocks FXla activity

A1-Al: Apple domain 1-4 of FXI



Study 17664 Desigh — FOXTROT Study

Screening

7’

v

e BAY 1213700 Xmg 02100

BAYI213790.Yme.. o 5 100

BAY 1213790 Zmg n=100

Enoxaparin 40 mg s.c. od n=120

> 1

== ===

Apixaban 2.5 mg p.o. bid n= 120

>

T =

TKA Mandatory bilateral
(DAY 2) venography (DAY 12+2)

Sequential dose
escalation
after DSMB review

Screening

Treatment phase

I Observation until day 150 I




Sleep Duration and Risk of Myocardial Infarction:
UK Biobank Analysis

Short (<6 h) Long (>9 h)

Multivariable
Hazard Ratio

1 20% risk of incident Ml 1 34% risk of incident Ml

Short (<7 h) One additional hour of sleep

Mendelian
Randomization

T 19% risk of MI 1 20% risk of MI

Daghlas et al., J Am Coll Cardiol. 2019;74:1304-1314



Skipping Breakfast and Cardiovascular
Mortality: NHANES Il

Cause of Death Hazard Ratios (95% CI)

Cardiovascular disease
Every day * 1 (ref)
Some days 4 0.95 (0.67 to 1.33)
Rarely —o— 1.13 (0.68 t0 1.86)
Never —— 1.87 (1.14 to 3.04)
All-cause
Every day * 1 (ref)
Some days L 1.00 (0.85 t0 1.18)
Rarely - 0.99 (0.76 t0 1.28)
Never o~ 1.19 (0.99 to 1.42)
" Heartdisease |
Every day * 1 (ref)
Some days . 0.90 (0.61to0 1.34)
Rarely —o— 1.22 (0.72 to 2.08)
Never o 1.59 (0.90 to 2.80)
©stroke |
Every day * 1 (ref)
Some days —— 1.11 (0.53 to 2.32)
Rarely —o—f— 0.66 (0.26 to 1.66)
Never - 3.39 (1.40 to 8.24)
—1I.0 0:0 1.0 2.I0 3.I0 4.IO 5:0 6:0 7.I0 810 9:010I.0
Hazard Ratios and 95% Confidence Interval

Rong et al., J Am Coll Cardiol. 2019;73:2025-2032



Sleep Duration, Napping and Risk of Death
and Cardiovascular Diseases: PURE

Total Sleep Duration Daytime Nap Duration
20 / /
/ /
- / y All-cause mortality and major CVD
@ / ’
S 7 5 i
3 / / >6h/night
5 - / % 4 stimated noctumal sieey T
E / ® sBhini
2 y / & >6hni
2 15 L A 3 A
g // v
S % 1.2
5 / 7 =
E b / // 7 21
'; % S i 3
3 \ \ S s 210
o N o %
8 \\ A §o09
8 - - B Z Ed
e 10 — TR 08
g
B 07
7 06 P for interaction = 0.0039 ssh/n | g ht
=
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Daily Sitting Time and Mortality:
45 and Up Study
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Push-ups and Cardiovascular Events:
Indiana Firefighters
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Figure. Kaplan-Meier Curves for the Cumulative Risk of Cardiovascular Disease Outcome in 5 Push-up Categories
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Hypercholesterolemia after Christmas
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Thank you for your attention!

Join the

ESC Working Group on
Cardiovascular

Pharmacotherapy

Membership is FREE!
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