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(Thcmon ATLANTIS Study design Atlant®

>

Anti-Thrombotic Strategy to Lower All cardiovascular and Neurologic Ischemic and Hemorrhagic Events
after Trans-Aortic Valve Implantation for Aortic Stenosis

1510 patients after successful TAVI procedure
l

v \

Stratum 1 Stratum 2
Indication for OAT No indication for OAT

Apixaban 5mg bid*

v

Primary end-point is a composite of death, MI, stroke, systemic emboli, intracardiac or bioprosthesis thrombus,
episode of deep vein thrombosis or pulmonary embolism, major bleedings over one year follow-up.

*2.5mg bid if creatinine clearance 15-29 mL/min or if two of the following criteria: age 280 years, weight <60kg or creatinine
=1.5mg/dL (133uMol/L) or if concomitant antiplatelet therapy (ACS or recent stenting) or physician's choice.
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Academic Research Organization / v AC'HON Sponsor Q
* Pr Gilles MONTALESCOT (Scientific Director) —J-Fonds
* PrJean-Philippe COLLET (Principal Ir)v.estigator) Assistance Publique des Hopitaux de Paris
* Pr Eric VICAUT (Méthodologist-statistician) «  Damien VANHOYE - DRCI
+ Jean-Jacques PORTAL (Independent Statistician)
: L(\arlr;ec aif\)ﬂ,iTAAED .(Prﬂ\c/lect Manager) Funding

me (Project Manager) ACTION fonds and Alliance BMS/Pfizer
Steering Commiittee DSMB
« Pr Jean-Philippe COLLET (Paris, France ) « PrAlec VAHANIAN — Chair
»  Pr Gilles MONTALESCOT (Paris, France) * DrSilvy LAPORTE
«  Pr Eric VICAUT (Paris, France )  Pr Christian HAMM
* PrEric VAN BELLE (Lille, France) | C
* Pr Franz-Joseph NEUMANN (Bad Krozingen,Germany) maglng ore Lab
« Dr Sergio BERTI (Massa, Italy) Pr Alban Redheuil
« PrAngel CEQUIER (Barcelona, Spain) * Dr Etienne Charpentier
 PrPascal LEPRINCE (Paris, France) * DrKhaoula Bouazizi,

 Dr Thierry LEFEVRE (Massy, France) * Dr Mikael Prigent
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(Dheron Primary Endpoint (Intent-to-treat) Atlanls.

Time to death, stroke, MI, systemic emboli, intracardiac or valve thrombosis, DVT/PE, major bleedings

25%-
151 events (Standard of care arm)
Hazard Ratio 0-92; 95% CI 0-73-1-16 138 events (Apixaban arm)
20%-
15% 7

— Apixaban was not superior to SOC, irrespective of the need for OAC

10%- — The safety (bleeding) of apixaban was similar to SOC, irrespective of
the need for OAC

— All-cause death, CV death, non-CV death did not differ between the 2

59, - groups; numerical differences on non-CV death were observed with

apixaban (n=14) vs SOC (n=5) in stratum 2 (no indication for OAC).

O(V Per-protocol analyses (n=1299) were consistent with ITT analyses for the primary endpoint (HR 0-89; 95% CI 0-71-1-13).
0
| | | | I
0 100 200 300 400
Number at risk
SOC: 751 646 583 555 42

Apixaban: 749 645 612 585 27
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* Primary study objective - To evaluate the incidence of valve thrombosis at 3-6
months and to determine the effect of apixaban versus standard-of-care.

e Secondary objectives - To determine whether there was an interaction
according to the presence of an indication for
anticoagulation

—> To evaluate the relationship of valve thrombosis to
clinical outcome at one year.

#
4
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4D-CT scan was protocol mandated to identify \
subclinical valve thrombosis, a component of the
primary endpoint

4D-CT analyses were all independently
performed, at the ACTION Group Imaging Core
Lab,* by two expert investigators blinded to

Methodology

Atlants
S

Ma Thrombus
HALT Grade 0
GVD Grade
RLM GradeO

Thrombus

HALT Grade 3
GVD Gradel
RLM Grade 3

medical data and randomized treatment
assignment.

/

*Pitie-Salpétriere Hospital, Institute of Cardiometabolism and Nutrition (ICAN) and
Laboratoire d'Imagerie Biomédicale (INSERM), Paris, France

/
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Thrombus
HALT Grade 4
GVD Grade 2
RLM Grade3

Asymptomatic 33 yfomale M3 post TAVI with
mederate transvalvular gradient increase in Doppler
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» Reduced leaflet motion (RLM) was defined as:

* Grade 0: normal/unrestricted A R

* Grade 1: minimally restricted (<25%) oimensin ﬁ
« Grade 2: mildly restricted (25-50%) ﬁ

« Grade 3: moderately restricted (50-75%)
« Grade 4: largely immobile (>75%)

Blanke P, et al. JACC Cardiovasc Imaging. 2019;12:1-24.

» Hypoattenuated leaflet thickening (HALT) was defined as
visually identifiable increased leaflet thickness on contrast-
enhanced multi-planar reformats, and graded from 0 to 4.

/
F
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(Zicron 4D-Study endpoints \pm@ﬂt"s

Group

Primary endpoint

« The percentage of patients with at least one prosthetic valve leaflet with RLM
of grade 3 or 4, or HALT of grade 3 or 4

Secondary endpoints

« The percentage of patients with a thrombus

 The systolic valve area measured by planimetry in cm?

« The percentage of patients with RLM = grade 3

« The percentage of patients with (i) death, myocardial infarction, stroke or
peripheral embolism, and (ii) death, myocardial infarction, and any

_stroke/transient ischemic attack at 1 year .
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« Sample size for ALTLANTIS-4D-CT — no specific power calculation for the ATLANTIS-4D-CT substudy as it
was part of the study protocol.

* Primary analyses — Analyses of the percentage of patients with at least one prosthetic valve leaflet with
RLM of grade 3 or 4 or HALT of grade 3 or 4, the percentage of patients with a thrombus on the 4D-CT, and
the percentage of patients with RLM 3 or 4 were performed by a multivariate logistic model, with treatment,
stratum, interaction treatment x stratum and age as covariables.

« Secondary analyses
— The analysis of global thickening on an ordinal scale was made using an ordinal logistic regression model with

the same factors.
— The analysis of the percentage of valve leaflets with RLM of grade 3 or 4 was performed using a mixed
multivariate logistic regression model, with treatment, stratum, interaction treatment x stratum, age and patient

as random factors.
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GI’ oup 1510 patients underwent randomisation (10 withdrew consent immediately and refuse the collection of any data in the database)

1500 patients were randomly assigned to treatment group

~ACTION Atlants
& | el

> [ 630 CT not done/received ]

[ 870 scans collected J

/108 CT scans not exploitable:
-12 unreadable exams

-84 without multiphase

-12 with missing information D

\ 4

[ 762 CT scans complete for all endpoints } -
v | v
370 patients randomized to apixaban 392 patients randomized to standard of care
! ' ' '
[ Stratum 1 (n=95) J [ Stratum 2 (n=275) } [ Stratum 1 (n=109) J [ Stratum 2 (n=283)
) VKA Therapy Antiplatelet terapy
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Baseline Characteristics

Atlants
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Apixaban Standard-of-
(n=370) care (n=392)

Age, years 815 (6-1) 82-3 (6-4)

.10 .10,
Female 200 (54-1%) 212 (54-1%) Apixaban Standard-of-care
Body mass index, kg/m2t 27-4 (5-4) 27-1 (4°7) (n=370) (n=392)
Diabetes mellitus 110 (29-7%) 114 (29-1%) Procedural characteristics
Hypertension 294 (79-5%) 301 (79:1%) Type of device
STS risk 4.9 (4.2 50 (4.3 Self-expanding 200 (54.2) 216 (55.4)

risk score (4-2) 0(4.3) Balloon-expanding 169 (45.8) 174 (44.6)

Glomerular filtration rate, mL/min 62.1 (24.5) 61.8 (25.2)
Congestive heart failure 139 (37.6) 144 (36.7)
Prior myocardial infarction 37 (10.0) 38 (9.7)
Prior PCI 102 (27.6) 95 (24.2)
PCI <1 month 17 (4.6) 20 (5.1)
Prior CABG 31(8.9) 29 (7.7)
Peripheral artery disease 43 (11.6) 56 (14.3) No difference found in baseline characteristics between
Prior stroke 40 (10.8) 51 (13.0) patients with or without 4D-CT scan performed.
Atrial fibrillation 94 (25.4) 97 (24.7)
CHA,DS,VASc score 4.3 (1.4) 4.4 (1.4)
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Group Primary outcome
Apixaban Standard-of-care p value for Odds ratio
(n=379) (n=392) Interaction (95% CI)
Primary outcome* no. / No. (%) 33/370 (8-9%) 51/392 (13-0%) P;,~0.0375 0.65 (0.41-1.04)
No indication for oral anticoagulation (n=558) 24/275 (8-7%) 45/283 (15-9%) P,=0.0111 0-51 (0-30-0-86)
Indication for oral anticoagulation (n=204) 9/95 (9-5%) 6/109 (5-5%) P,=0.2841  1.80 (0.62 to 5.25)

*Patients with at least one prosthetic valve leaflet with RLM grade 3 or 4 or HALT grade 3 or 4, no. / No. (%)
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Group

Apixaban Standard-of-care p value for Odds ratio
interaction (950/0 c|)

(n=379) (n=392)

P,=0.0375  0.65 (0.41-1.04)
0-51 (0-30-0-86)
1.80 (0.62 to 5.25)

33/370 (8:9%)  51/392 (13-0%)
24/275 (8:7%)  45/283 (15-9%)  P,=0.0111
9/95 (9-5%) 6/109 (5-5%) P,=0.2841

Primary outcome®* no. / No. (%)

No indication for oral anticoagulation (n=558)

Indication for oral anticoagulation (n=204)

0.18 (0-07—0-47)
0-12 (0-03-0-40)
0-57 (0-10-3-15)

5/370 (1-4%) 28/392 (7-1%) P, =0.1471
31275 (1-1%) 24/283 (8-5%)
4/109 (3-7%)

Main secondary outcome** no. / No. (%)

No indication for oral anticoagulation (n=558)

Indication for oral anticoagulation (n=204) 2/95 (2:1%)

*Patients with at least one prosthetic valve leaflet with RLM grade 3 or 4 or HALT grade 3 or 4,

**Ppatients with at least one prosthetic valve leaflet with RLM of grade 3 or 4,
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Apixaban Standard-of-care Odds ratio

p value for

(n=379) (n=392) interaction L)

Patients with at least one leaflet with HALT 2 3 / No.(%) 30/370 (8:1%)  43/392 (11-:0%) P,,~0.0307 0.72 (0.44-1.16)
No indication for oral anticoagulation (n=558) 22/275 (8:0%)  39/283 (13:8%) 0-54 (0-31-0-94)
Indication for oral anticoagulation (n=204) 8/95 (8:4%) 4/109 (3:7%) 2-41 (0-70-8-29)

Patients with the presence of a thrombus no./No.(%) 711370 (19-:2%) 98/392 (25-0%) P, ~0.011 0.71 (0.50-1.01)
No indication for oral anticoagulation (n=558) 471275 (17-1%) 82/283 (29-0%) 0-51 (0-34-0-76)
Indication for oral anticoagulation (n=204) 24/95 (25-3%) 16/109 (14-7%) 1-97 (0-97-3-97)

/
4
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(Drcmon Summary of study outcomes Atlantls,

Thrombus, High Grade Reduced Leaflet Motion and
Leaflet Thickening, Intention-to-Treat Analysis
25
20
15
10
| I I I
0 |
Thrombus RLM 3- 4 or HALT HALT 3-4 RLM 3-4
W Standard-of-care M apixaban




(Tction  Outcomes according to RLM/HALT  Atan®

Group
Death, myocardial infarction, stroke of peripheral embolism over

20% one year according to the presence of RLM 3-4 or HALT 4-4
Presence of RLM 3-4 or HALT 3-4
15% Hazard Ratio = 1-58; 95% CI 0-77-3-21
10%- No RLM 3-4 or HALT 34
(1)
/Patients reaching the primary endpoint at \
5% 90 days (RLM 3 or 4 or HALT 3 or 4) had
numerically more ischemic events at 1 year
| (10.7%) than those who did not (7.1%) (HR
0%- |£ ] \1.68; 95% Cl 0.82 to 3.44, P = NS) )
| | | | |
0 100 200 300 400
Number at risk
SOC: 678 659 646 629 34

RELM :

ACC.2]

84




\ 4
(TIcron  1schemic outcomes at one year Alonls

Apixaban Standard-of-care Difference Hazard ratio

(n=379) (n=392) CEA) (95% Cl)

Death, myocardial infarction, stroke
or peripheral embolism, No. (%) 32 (8.6) 25 (6.4) 2.3 (-1.5 to 6.0) 1.44 (0.85 to 2.43)

Death, myocardial infarction, any
stroke/TIA, No. (%) 31 (8.4) 23 (5.9) 25(-1.1t06.2) 1.52(0.88 to 2.61)

Clinical outcomes did not differ between the two treatment groups
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« Apixaban reduces valve thrombosis in the majority of patients who undergo TAVI
and do not have an established indication for anticoagulation (vs. antiplatetelet
therapy)

* This effect is not observed vs. vitamin K antagonist in the cohort of patients with
an indication for anticoagulation

* The reduction of valve thrombosis at 3 months with apixaban in the cohort of
patients without an indication for oral anticoagulation is NOT associated with a
clinical benefit at 1 year follow-up.
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Thank you to all patients and (‘@CNON
ATLANTIS investigators s

.Academic Research Organization

Investigators from France

Jean-Philippe COLLET, Olivier BARTHELEMY, Rémi CHOUSSAT, Johanne SILVAIN, Pierre SABOURET, Richard ISNARD, Amel MAMERI, Florent HUANG, Lise LEGRAND, Lionel LEROUX,
Pierre COSTE, Hervé LE BRETON, Dominique BOULMIER, Marc BEDUSSA, Vincent AUFFRET, Guillaume LEURENT, Frangois SCHIELE, Nicolas MENEVEAU, Benoit GUILLON, Farzin
BEYGUI, Rémi SABATIER, Mathieu BIGNON, Katrien BLANCHART, Clément BRIET, Adrien LEMAITRE, Pierre ARDOUIN, Vincent ROULE, Eric VAN BELLE, Flavien VINCENT, Hugues
SPILLEMAEKER, Basile VERDIER, Francis JUTHIER, Cédric DELHAYE, Thibault LHERMUSIER, Didier CARRIE, Nicolas BOUDOU, Francisco CAMPELO-PARADA, Frédéric BOUISSET,
Guillaume CAYLA, Laurent SCHMUTZ, Benoit LATTUCA, Héléne ELTCHANINOFF, Eric DURAND, Nicolas BETTINGER, Najime BOUHZAM, Thierry LEFEVRE, Bernard CHEVALIER, Hakim
BENAMER, Philippe GAROT, Stéphanie CHAMPAGNE, Thierry UNTERSEEH, Antoinette NEYLON, Martine GILARD, Romain DIDIER, Pierre-Philippe NICOL, Christophe CAUSSIN,
Géraud SOUTEYRAND, Nicolas COMBARET, Guillaume CLERFOND, Dominique HIMBERT, Marina URENA-ALCAZAR, Jérémie ABTAN, Thibaut MANIGOLD, Vincent LETOCART, Julien
PLESSIS, Matthieu WARGNY, Juan Pablo MAUREIRA, Mazen ELFARRA, Thierry FOLLIGUET, Gilles RIOUFOL, Gérard FINET, Guillaume CELLIER, Florence LECLERCQ, Jean-Christoph
MACIA, Delphine DELSENY, Thomas CUISSET, Pierre DEHARO, Nicolas JAUSSAUD, Marc LAMBERT, Stéphane CHASSAING, Didier BLANCHARD, Christophe BARBEY, Marc-Antoine
ARNOULD, Olivier BAR, Nicolas DUMONTEIL, Didier TCHECHE, Nicole KARAM, Christian SPAULDING, Alain HAGEGE, Luc LORGIS, Philippe BUFFET, Thomas GOLDEN-BABE, David
ATTIAS, Florent LAVEAU, Julien DREYFUS, Olivier VARENNE, Fabien PICARD, Alexandre LAFONT, Maximilien SOCHALA, Philippe DEGRELL, Olivier MOREL, Patrick OHLMANN, Karl
ISAAZ, Sarah BALICHARD, Antoine GERBAY, Alexis CERISIER, Benjamain HABER, Said GHOSTINE

Investigators from Germany

Franz-Josef NEUMANN, Dietmar TRENK, Stefan LEGGEWIE, Philipp RUILE, Roland KLINGENBERG, Christoph LIEBETRAU, Won-Keun KIM, Matthias RENKER, Arnaud VAN LINDEN,
Mani ARSALAN, Holger THIELE, Axel LINKE, David HOLZHEY, Philipp KIEFER, Sergey LEONTYEV, Philipp HARTUNG, Steffen DESCH, Marcus SANDRI, Phillip MUNCH, Danilo
OBRADOVIC, Julinda MEHILLI, Steffen MASSBERG, Sarah GSCHWENDTNER, Christian KUPATT, Ruth THALMANN, Sabine BLEIZIFFER, Uwe ZEYMER, Ralf ZAHN, Nicolas WERNER,
Hueseyin INCE, Evren CAGLAYAN, Nina GERHARDT-KLEINFELDT, Christin MACHNEK, Alper ONER, Seyrani YUCEL, Peter BOEKSTEGERS, Ralf MULLER, Christian DEGENHART

Investigators from Italy

Sergio BERTI, Luigi PASTORMERLO, Alberto RANIERI DE CATERINA, Giuseppe TRIANNI, Marcello RAVANI, Marco DE CARLO, Paolo SPONTONI, Marco ANGELILLIS, Mauro DE
BENEDICTIS, Marco PAVANI, Caterina GANDOLFO, Stefano CANNATA

Investigators from Spain

Angel CEQUIER, Marcos NATO BENGOA, Guillem MUNTANE, José Maria HERNANDEZ, Antonio Jesus MUNOZ GARCIA, Juan ALONSO BRIALES, Antonio DOMONGUEZ FRANCO,
Ramiro TRILLO NOUCHE, Diego LOPEZ OTERO, Javier Martin MOREIRAS, Ignacio CRUZ GONZALEZ, Luis Javier RODRIGUEZ COLLADO, Alejandro DIEGO NIETO, Alberto SAN ROMAN
CALVAR, Ignacio AMAT SANTOS, Silvio Humberto VERA VERA, Hipélito GUTIERREZ GARCIA, Francisco FERNANDEZ AVILES, Enrique GUTIERREZ IBANEZ, Felipe DIEZ DEL HOYO,
Fernando ALFONSO, Teresa ALVARADO CASAS, Fernando RIVERO CRESPO, Francisco Javier CUESTA CUESTA, Maria Teresa BASTANTE VALIENTE, Ramon Francisco MARURI SANCHEZ,
Bruno GARCIA DEL BLANCO, Viceng SERRA GARCIA, Pedro Julio SUASNAVAR PORTILLO, Gerard MARTI AGUASCA, Carlos CUELLAS RAMON, Armando PEREZ de PRADO, Felipe
FERNANDEZ VAZQUEZ, Maria LOPEZ BENITO, Tomas Fernando BENITO GONZALEZ, Manuel PAN ALVAREZ OSORIO, Francisco HIDALGO LESMES, Miguel Angel ROMERO MORENO,
Soledad OJEDA PINEDA, Javier SUAREZ DE LEZO HERREROS
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