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Timing of Cerebrovascular Events after TAVR

SUBACUTE LATE PREDICTORS FOR CEREBROVASCULAR EVENT
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Antithrombotics in Most Recent Trials

PARTNER-3

RANDOMIZATION AND PROCEDURES

Eligible patients were randomly assigned, in a 1:1
ratio, to undergo either TAVR with the SAPIEN 3
system or surgical aortic-valve replacement with
a commercially available bioprosthetic valve. Ran-
domization was conducted with the use of an
electronic system, with block sizes of four, and
was stratified according to site.

The SAPIEN 3 system and the procedures for
TAVR and surgery have been described previ-
ously™; details are provided in Section D in the
Supplementary Appendix. All TAVR procedures
used the transfemoral access route. Balloon aortic
valvuloplasty before and after TAVR was per-
formed at the operator’s discretion. Patients re-
ceived aspirin (81 mg) and clopidogrel (2300 mg)
before TAVR and were advised to continue taking
these medications for at least 1 month after the
procedure.

Evolut Low Risk

4> Medtronic

Coronary and Structural Heart Clinical

33.10 Post-Implant Anti-thrombotic Therapy

Management of subject’s anti-thrombotic regimen will be per the discretion of the investigator, in
accordance with the 2014 AHA/ACC Guideline for the Management of Patients With Valvular
Heart Disease.”

The recommended post implant anti-thrombatic regimen for TAVR subjects will be 30 days or more of Dual
Anti-Platelet Therapy (DAPT) followed by aspirin through 12 months,

The recommended post implant regimen for SAVR subjects will be a Vitamin K Antagonist {VKA) or aspirin
in accordance with current guidelines,



Why DAPT Post-TAVR?

® Regimen
- 6 months Clopidogrel
- Aspirin indefinitely

® Decision based on expert
consensus

- “It’s like a stent”- treat like
coronary or peripheral

- Rationale for treatment:
Decrease stroke risk,
Decrease risk for Ml




AD-CT after TAVR

Normal leaflets Thickened leaflets with thrombus

 Systole R

CATNDINRACUL AN SUMMIT Q’\
TCTAP2019 CVRE
Makkar RR et al. N Engl J Med 2015;373:2015-2024



Subclinical Leaflet Thrombosis in SVR and TAVR
. 2 Observational Registry

— 274 patients underwent CTs
in the SAVORY reqistry

Cedars-Sinai Medical Center, Los Angeles Rigshospitalet, Copenhagen

" 931 patients undergoing CTs
|

890 patients with interpretable CT
RESOLVE registry: 626 patients
SAVORY registry: 264 patients
Median time from AVR to CT 83 days (IQR 32-281 days)

752 TAVR 138 SAVR

Median time from TAVR to CT Median time from SAVR to CT
58 days (IQR 32-236 days) 162 days (IQR 79-417 days)

Time from TAVR to CT vs. SAVR to CT: p<0.0001

TCTAP2019
Chakravarty T, et al. Lancet. 2017 Mar 19.



Prevalence of reduced leaflet motion

Reduced leaflet motion 106
(11.9%) patients

TAVR vs. SAVR: p=0.001

Percentage leaflet

Leaflet thickness : T
motion restriction
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Percentage leaflet motion restriction

Chakravarty T, et al. Lancet. 2017 Mar 19.
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Analysis of Antithrombotic Regimen

Anticoagulation vs. antiplatelet therapy

63/405
31/208 (15.6%)

Anticoagulation vs. DAPT: p<0.0001 (14.9%)
Anticoagulation vs. monoantiplatelet
therapy: p<0.0001

8/224

(3.6%)

Monoantiplatelet

Anticoagulation NOACGs Warfarin
therapy

Chakravarty T, et al. Lancet. 2017 Mar 19.



Impact of initiation of anticoagulation
on reduced leaflet motion

36/36

(100%) * Resolution in 36
out of 36 patients
treated with
anticoagulation
(NOACs, n=12;
warfarin, n=24)

 Persistence in 20 out
of 22 patients not
treated with
anticoagulation
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Clinical Impact of Leaflet Thrombosis

Only non-procedural events (>72 hours post-TAVR/SAVR) included

Normal leaflet motion

(N=784)
n/N (%)
Non-procedural
events
Death 34/784
(4-3%)
Myocardial 4/784 (0-5%)
infarction
Strokes/TIAs 20/784
(2-6%)
All strokes* 15/784
(1-9%)
Ischemic strokes 14/784
(1-8%)
TIAS 7/784 (0-9%)

Rate per
100
person-
years

2:91

0-34

1-75

1-31

1-22

0-60

Reduced leaflet motion

(N=106)

n/N (%)

4/106 (3-8%)

1/106 (0-9%)

8/106 (7-6%)

41106 (3-8%)

4/106 (3-8%)

5/106 (4-7%)

Rate per
100
person-
years

2-66

0-67

571

2-75

2-75

3-48

HR
(95% p-
CI) value

0-96 (0-34-2-72)  0-94

1-91 (0-21-17-08) 0-56

3-30 (1-45-7-50)  0-004

2.14 (0-71-6-44)  0-18

2.29(0-75-6-97)  0-14

5.89 (1.87-18-60) 0-002



Current 2017 ACC/AHA Guideline

Clopidogrel 75 mg daily may be reasonable
for the first 6 months after TAVR in addition
to life-long aspirin 75 mg to 100 mg daily.

2014 recommendation remains
current.

Anticoagulant therapy with oral direct
thrombin inhibitors or anti-Xa agents should
not be used in patients with mechanical valve
prostheses (200,212,213).

2014 recommendation remains
Current.

See Online Data
Supplement 6.

Anticoagulation with a VKA to achieve an INR
of 2.5 may be reasonable for at least 3 months
after TAVR in patients at low risk of bleeding
(203,210,211).

NEW: Studies have shown that
valve thrombosis may develop in
patients after TAVR. as assessed
by multidetector computerized
tomographic scanning. This valve
thrombosis occurs in patients who
received antiplatelet therapy alone
but not in patients who were
treated with VKA.

Several studies have demonstrated the occurrence of prosthetic valve thrombosis after TAVR, as assessed
by multidetector computerized tomography, which shows reduced leaflet motion and hypo-attenuating
opacities. The incidence of this finding has varied from 7% to 40%. depending on whether the patients are
from a clinical trial or registry and whether some patients received anticoagulation with VKA
(203.210.211). Up to 18% of patients with a thrombus formation developed clinically overt obstructive




Current 2017 ESC Guideline

Bioprosthesis Class Level

Anticoagulation

DAPT should be considered for the first 3—=6 months after
TAVR, followed by lifelong SAPT in patients who do not
need OAC for other reasons.

Bioprosthesis Class Level

Anticoagulation

SAPT may be considered after TAVR in
the case of high bleeding risk.

OAC may be considered for the first 3 months after
surgical implantation of an aortic bioprosthesis.

Baumgartner et al., Eur Heart J 2017;38:2739



Antithrombotic Trials After TAVR

Omission of Clopidogrel
- ARTE Trial
- POPular TAVI Trial
- CLOE Tral

NOAC Trial
- GALILEO Trial
- ATLANTIS Trial
- ENVISAGE TAVI-AF Trial
- ADAPT-TAVR Trial




ARTE Trial

222 Patients undergoing
TAVR randomized

P

\_

111 Randomized to receive aspirin + clopidogrel
110 Received intervention as randomized
1 Did not receive the allocated treatment
(clopidogrel never started)

~

O\l

v

111 Randomized to receive aspirin
109 Received intervention as randomized
2 Did not receive the allocated treatment
(clopidogrel prescribed by the physician
responsible for the patient)

~

J

v

[

3-month follow-up
0 Lost to follow-up

I

3-month follow-up
0 Lost to follow-up

v

v

111 included in primary analysis

111 included in primary analysis
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KR Kaplan-Meier Curves (Ischemic, Bleeding Events)
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Ongoing Trials
. Popular-TAVI (N=1,000)

To test if monotherapy with aspirin or OAC vs additional clopidogrel after
TAVI reduces bleeding with a favorable net-clinical benefit.

Inclusion Stratification Randomization p O p
ular

Aspirin
(N = 342)

ZIEKENHUIS
Cohort A :
No OAC sTQNTONIV
Aspirin + clopidogrel

(N = 342)

'- UMC Utrecht
OAC

| Cohort B (N =158)

OAC

OAC + clopidogrel

(N = 158)

TAVI "




The CLOE Trial — Study Scheme (NHLBI, NIH submission)

Dangas, Mack, Gelijns, Moskowitz, Parides, Mehran, Marx et al

Successful TAVR in the STS/SCC TVT Registry n=4,000

Treatment Arm

Control Arm )
[No-Clopidogrel]  +Clopidogrel ]

- 11 Randomization | T—— Stratum 1: Clopidogrel (75 mg gD) +
Stratum 1: As.splrm (81 mg gD) Aspirin (81 mg gD)

Stratum 2: Warfarin (INR 2-3) or a NoAC Stratum 2: Clopidogrel (75 mg gD) +

Warfarin (INR 2-3) or a NoAC

Minimum duration of randomized therapy 6 months

CLINIC FOLLOW-UP: 1, 6, 12 Months

Primary Efficacy Endpoint

Secondary Endpoints (6 Months)

Single Component of the . . .
Primary Efficacy and Safety Composite of Dea!th, Stroke, MI, Ancillary Studies
Endpoints at 6 and 12 months Valve Thrombosis or Systemic Cost-Effectiveness
Net Adverse Clinical Events: the Thromboembolism Qol

composite of the primary Frailty

s chaalebaencnolnt, Primary Safety Endpoint CTA Leaflet Substudy

Bleeding endpoint as per the .
TIMI and ISTH definitions Major / Life-Threatening VARC-2 Bleeding MRI Brain Substudy




Oral Anticoagulants for TAVR

> tctMD/the heart beat

CONVERSATIONS IN CARDIOLOGY

Conversations in Cardiology: Can
a Patient With Tissue Valves

Switch From Warfarin to a
NOAC?

However, no oral anticoagulants in the
factor Xa or lla inhibitor class are
approved for use following TAVR.



GALILEO Trial

G A LI L E 0 (Global multicenter, open-label, randomized, event-driven, active-controlled study comparing a

rivAroxaban-based antithrombotic strategy to an antipLatelet-based strategy after transcatheter aortlc valve rEplacement (TAVR)
to Optimize clinical outcomes will compare rivaroxaban-based)

1520 patients after successful TAVI procedure

Rivaroxaban 10 mg OD

Primary end-point is death, MI, stroke, non-CNS systemic emboli, symptomatic
valve thrombosis, deep vein thrombosis or pulmonary embolism,major bleedings
over 720 days of treatment exposure.




"‘ tct MD the heart beat News Conferences Slides & More

NEWS

GALILEO Trial of Rivaroxaban After
TAVR Stopped Early for Harm

iroxaban-treated patients had ing

1
191
.\'.7 \ Il

W

he GALILEO trial has been halted after an early peek at the data showed
that rivaroxaban (Xarelto: Baver/Janssen) was associated with greater
risks of all-cause mortality, thromboembolic events, and bleeding in
patients who had undergone TAVR.




GALILEO Trial,
Preliminary Results After An Early Peak

Rivaroxaban Antiplatelet
A first thromboembolic events 11.4%

Death 6.8%

Primary bleeding 4.2%

Final results of the study are expected in the
first quarter of 20109.



Why Failed GALILEO?
Rivaroxaban Effect?

Medicare data
JAMA Intern Med. 2016:176:1662-1671.

Intracranial hemorrhage
0.6

Rivaroxaban
l._J

Danish reqistry |
BMJ 2016:353:i3189

Age >65 years (supplementary analysis)

Apixaban 0.68 (0.56 to 0.82)

Dabigatran 0.60 (0.48 t0 0.75)
Weighted  Rjvaroxaban 1.04 (0.90 to 1.20)

at risk
Dabigatran 52264 26729 13355 9236 6156 4384 \\-.
Rivaroxaban 66630 35707 19527 12947 8511 5753 ﬂ\_\—(

s Dabigatran s Rivaroxaban

0.00 Log-rank p = 0.0398

0.0 0.2 04 0.6 0.8 1.0
Follow-up (Years)

“umulative Adjusted
Incidence Rate, %

Any bleeding Taiwan reqgistry
J Am Coll Cardiol 2016;68:1389-401.
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Why Failed GALILEO?

Rivaroxaban Effect in Non-AF Patients?

A Kaplan-Meier Curves for Time to Event in the Primary Efficacy Outcome
1.0+ 0.10 Hazard ratio, 1.07 (953 C1, 0.87-1.33)

ORIGINAL ARTICLE 0.09 4

Rivaroxaban for Stroke Prevention
after Embolic Stroke of Undetermined Source

Proportion with Primary Efficacy
Qutcome Event

: NAVIGATE ESUS trial

Embolic stroke of undetermined stroke

(ESUS): non-lacunar brain infarcts without T T ttaowse
substantial proximal arterial stenosis or major Garouban 308 W11 2854 2525 256 1 15841306 1046 e

cardioembolic sources

B Kaplan—Meier Curves for Time to Major Bleeding Event

* Represents 80-90% of cryptogenic stroke § 19 omy Mmoo
Patients with ESUS (n=7213) :
R 15mg qd } [ Aspirin
— — =~
All recurrent stroke or SE DB i R G

31 1839 IC- 1"57} 1[' 822

N Engl J Med 2018; 378:2191-2201



NOAC in NON-AF Patients

® Expanded Rivaroxaban Indication

- Stable CAD or peripheral vascular disease (O?):
COMPASS

-—GCAD+HF OO COMMANDER HF
-—ESUS-GOHNAVIGATE-ESUS

® NOAC is not beneficial, but associated with
excessive risk of bleeding in patients without
AF other than COMPASS indication




Why Failed GALILEO?
Aspirin Effect (added to NOAC) ?

Key Lesson from the AUGUSTUS Trial
Major /| CRNM Bleeding

Aspirin vs. Placebo

HR 1.89, 95% CI 1.59-2.24 N .
P<0.001 Aspirin: 16.1%
ARI=7.1%

NNH=14
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N Engl J Med 2019, March 7.



Why Failed GALILEQO?

Ischemic & Bleeding Leverage Is More Complex
in Elderly TAVR Patients

Theory Reality

Benefits, such as Risks, such as
decreased thrombotic

bleeding events . complications

Applicable to Clustering Effect in
Younger population Eragile, Old Age



Common sense approach in 2019
(till we have guidance from clinical trials)

*No reason to rush to
anticoagulate



Ongoing Trials
 ATLANTIS

AT LA N TI S [&nti—lhmm botic Strategy to Lower All cardiovascular and Neurologic

Ischemic and Hemorrhagic Events after Trans-Aortic Valve Implantation for Aortic Stenosis)

1509 patients after successful TAVI procedure

Indication for OAT No indication for OAT
R )

1:1
DAPT/SAPT

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

*2 5meg bid if creatinine dearance 15-29mL/min or if two of the following criteria: age280 years, weight=60ke or
creatinine21,5mg/dL (133pMol).




- ENVISAGE Trial — Current Status ~ 700 pts

Pls: G. Dangas, N. vanMieghem

Patients

an Indication to Chronic Oral Anticoagulation

Warfarin (target INR 2-3)

I
RANDOMIZE 1:1
1-7 Days after the procedure

Background Tx: Single Antiplatelet Therapy as per
treating MD discretion (Stratification Variable)

EDOXABAN 60mg po daily
Adjustment to
30mg for low eGFR etc

Minimum duration of randomized therapy 12 months

CLINICAL FOLLOW-UP: 1, 6, 12 Months

and Major bleeding

Primary Safety Endpoint: Ancillary Studies

: Maior Bleedin Cost-Effectiveness

Secondary Endpoints / J QoL substudy
All-cause Death, MI, Stroke or TIA,

VARC-2 Life-threatening (LT) bleeding Primary Endpoint - NACE

[Composite of Death, MI, Stroke, TIA, systemic
thromboembolism or VARC-2 Life-threatening
(LT) or Major bleeding]



Trial Design: ADAPT-TAVR Trial

Anticoagulant versus Dual Antiplatelet Therapy for Preventing Leaflet Thrombosis
After Transcatheter Aortic Valve Replacement

ADAPT-TAVR Trial

220 patients after successful TAVR procedure

Stratified randomization by (1) device type and (2) participating site

I

k4 . Y

NOAC: DAPT:
Edoxaban 60 mg once daily* ASA + Clopidogrel
(N=110) (N=110)

Primary endpoint: Incidence of leaflet thrombosis on Cardiac CT scan at 6 months

*30 mg once daily if moderate or severe renal impairment (creatinine clearance 15 — 50 mL/min), low body weight
=60kg, or concomitant use of P-glycoprotein inhibitors (cyclosporin, dronedarone, erythromycin, ketoconazole).

Seung-Jung Park (Trial Chair)
Duk-Woo Park (Trial Co-chair)




Study endpoints

Primary
The primary study end points were pre-defined,;

Incidence of leaflet thrombosis on 4-
dimensional, volume-rendered cardiac CT
Imaging at 6 months



Study endpoints

Number of new lesions on brain DW-MRI scans at 6 months relative
to immediate post-TAVR

Death (all-cause, cardiovascular, or non-cardiovascular mortality)
Ml
Stroke or TIA (disabling or non-disabling)

Bleeding event (life-threatening or disabling, major bleeding, or minor
bleeding)

Echocardiographic parameter (the mean transaortic valve PG and
velocity time integral ratio at baseline and 6-month follow-up).

New lesion volume on MRI scans
Neurological and neurocognitive function

*All clinical endpoints are adjudicated according to the VARC-2 definition
and the NeuroARC definition



Neurological and Neurocognitive
function assessment

® All study subjects will undergo detailed
neurologic and cognitive assessment at 1-7
days (baseline) and 6 months (follow-up).

® Neurologic assessments included standard
clinical scales (the National Institutes of Health
Stroke Scale [NIHSS] and the modified Rankin
Scale [MRS]), and cognitive assessments
Included the Montreal Cognitive Assessment
(MoCA).
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communication | TAVR > ADAPT-TAVR Trial

overview [MIIXETINEN paper
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no, nation site Pl status enrolled last enroll date
Total 106
1 KR MEOpAIY A el P Enroliment a5 2019-07-03
2 KR ajo|TjeichE 2 SR Za Enroliment 2 2018-10-04
3 HK Queen Mary Hospital Simon C.C. Lam Enroliment 12 2019-06-26
4 ™ National Taiwan University hospital Paul Hsien Li Kao Enroliment 4 2019-07-30

s ™ Cheng Hsin General Hospital Jeng Wei Enroliment 3 2015-07- 3861




Summary
. Antithrombotic Strategy After TAVR

TAVR patients have multiple thrombotic- and bleeding-
related comorbidities.

The choice and duration of antithrombotic treatment after
TAVR still remains a matter of hot debate.

The optimal anticoagulation after all bioprosthetic valves
(especially transcatheter) is under active investigation with
the findings of frequent HALT with or without HAM after
TAVR.

GALILEO was failed, yet the role of NOAC after TAVR and
any difference between available NOACs will be supported
by ongoing consecutive RCTs such as ATLANTIS,
ENVISAGE TAVI-AF, and ADAPT-TAVR Trial.



