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Agenda

Atrial fibrillation

- Aspirin for AF patients?

- NOAC or VKA?

- SAME-TTR to select oral anticoagulant?

- When to restart OAC after ischemic stroke?
- Isthere a role for left atrial appendage occlusion?
- Carotid filter for stroke prevention?

Heart failure with sinus rhythm

- Isthere arole for OAC?

Atherosclerotic stroke

- low-dose rivaroxaban & aspirin

- LDL targets

Minor strokes

- Dual antiplatelet treatment: for how long?
PFO

- Closure or medical treatment?

- OAC or aspirin in non-closed PFOs?

ESUS

- ESUS vs. cryptogenic

- NAVIGATE ESUS and RE-SPECT ESUS results
- Potential explanation and implications for future research



Aspirin for AF patients? -ESC Guidelines 2010

CHADS, score >21
|
{ y
No

Consider other risk factors™® ¢
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Yes OAC (or aspirin)
Nothing (or aspirin)

Kirchhoff, et al. Eur Heart Journal 2016




Aspirin for AF patients? —AVERROES & ESC Guidelines 2016

A Stroke or Systemic Embolism o . , .
Y Hazard ratio with apixaban, 0.45 Estimate stroke risk based on number of

04 o
1 0.05- (95% Cl, 0.32-0.62) CHA,DS,-VASc risk factors®
0.04- Aspirin

0.8+

0.03+

0.6 P<0.001
002

Apixaban
0.4+

Cumulative Hazard

No antiplatelet or " Oral anticoagulation
0.0 anticoagulant indicated
0 treatment ([IB) OAC should be Assess for contra-indications
Months considered (IlaB) Correct reversible
No. at Risk bleeding risk factors

Aspirin 2791 2530 2112 1543
Apixaban 2808 2566 2125 1522

0.2+

B Major Bleeding

Lo Hazard ratio with apixaban, 1.13

(95% Cl, 0.74-1.75)
4,878 4767
08 Apixaban (32.3%) (31.6%)

Aspirin
0.6+

2,420
(16.0%)

Patients (%)

0.4 1,706

(11.3%)

Cumulative Hazard

0.2+

0.0

0
Months

No. at Risk
Aspirin 2791 2738 2557 2140 1571
Apixaban 2808 2759 2566 2120 1521

Kirchhoff, et al. Eur Heart Journal 2016
Connolly, et al. NEJM 2011 Huisman, et al. JACC 2017




NOAC vs. VKA?

Study or Subgroup

ARISTOTLE ——

ENGAGE AF-TIMI 48 (60mg) — T

RELY (150mg)

ROCKET-AF —

Total (95% CI) <=
05 07 1

Favours non-VKA

15 2
Favours warfarin

Peto Odds Ratio

Study or Subgroup

Peto, Fixed, 95% ClI

ARISTOTLE ——
ENGAGE AF-TIMI 48 (60mg) ——
RELY (150mg) y
ROCKET-AF —a—
Total (95% Cl) &
Total events
02 05 1 2 5

Favours non-VEA

Favours warfarin

0.76 [0.56, 1.03]
0.86 [0.67,1.10)
0.75[0.52, 1.09]
0.94[0.77,1.17)

0.86 [0.75, 0.98]

0.40 [0.24, 0.68)
0.57 [0.36, 0.90]
0.43 [0.24, 0.79)
0.73[0.47,1.13)

0.54 [0.42,0.70]

Ntaios, Michel et al. Int J Stroke 2017



NOAC vs. VKA? — ESC Guidelines 2016

Estimate stroke risk based on number of
CHA,DS;-VYASc risk factors?

No antiplatelet or | ,L Oral anticoagulation

anticoagulant - indicated
treatment (IlIB) | OAC should be . Assess for contra-indications
— considered (IlaB) ' Correct reversible
bleeding risk factors

|
\-._____..____,‘. —

S

D |
NOAC (1A |

S

VKA (IA) |

Kirchhoff, et al. Eur Heart Journal 2016




SAME-TT,R, for OAC selection

Condition/influencing factor Points

Sex (female)

Age (<60 years)

Medical history (history of more than two of the following: hypertension, diabetes, CAD, PAD, heart failure, stroke; pulmonary, hepatic, or renal disease)
Treatment (interacting medications e.g. amiodarone)

Tobacco use (within 2 years)

Race (non-Caucasian)

Patient with AF, newly diagnosed
Needs OAC

|

Step 3
Decide NOAC or VKA
Calculate SAME‘-_]TER! score

If score = 0-2 | If score

| Reassess adherence and TTR*
Aim for TTR>70%

Lip, et al. Nature Reviews 2018




Start anticoagulants - how soon (or late)?




Start anticoagulants - how soon (or late)? / 1-3-6-12

Ischaemic stroke or TIA

Mild stroke Moderate stroke Severe stroke
(NIHSS<8) (NIHSS 8-16) (NIHSS>16)

After 1 day After 3 days

Start after
6 days

Start after
12 days

Kirchhoff, et al. Eur Heart Journal 2016



l Left atrial appendage occlusion




Left atrial appendage occlusion vs. OAC

All stroke or SE

Ischemic stroke or SE

Major bleed, all

Favors Watchman

0.1 1
Hazard Ratio (95% Cl)

Favors warfarin

10

Holmes, et al. JACC 2



Left atrial appendage occlusion — ESC Guidelines 2016

Mechanical heart valves or moderate or severe
mitral stenosis

v |

Estimate stroke risk based on number of
CHA;DS,-VASc risk factors®

I
! !

0° I
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A\
Oral anticoagulation
indicated
Assess for contra-indications

Correct reversible
bleeding risk factors

1
: |
No antiplatelet or v

anticoagulant
treatment (|IIB) OAC should be
considered (1laB) y,

/

/
>

LAA occluding devices
may be considered in
patients with clear
contra-indications

for OAC (IIbC) NOAC (l1A)* VKA (1A)

r

Kirchhoff, et al. Eur Heart Journal 2016




Carotid filter for stroke prevention
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Reddy, et al. JACC 2019
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Atrial fibrillation

- Aspirin for AF patients?

- NOAC or VKA?

- SAME-TTR to select oral anticoagulant?

- When to restart OAC after ischemic stroke?

- Isthere a role for left atrial appendage occlusion?
- Carotid filter for stroke prevention?

Heart failure with sinus rhythm

- Is there a role for OAC?



Heart failure with sinus rhythm: a prothrombotic condition
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Heart failure with sinus rhythm: is there a role for OAC?

Green: stroke reduction
hemorrhage risk

0.60 (0.46-0.78)
<>  1.92(1.51-2.45)
0.5 1 Z 5

Favours OAC Favours control

Ntaios, et al. Int ] Stroke 2019-
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Atherosclerotic strokes: COMPASS

Hazard Ratio { PValue

Ischemic or uncertain type 0.51 (0.33-0.68) <0.001

Major bleeding 1.70 (1.40-2.05) <0.001

0.80 (0.70-0.91) <0.001

M
Eikelboom, et al. NEJM 2017



Atherosclerotic strokes: LDL targets

Treatment goal
for LDL-C * SCORE <%

* SCORE 1% and <5%
* Young patients (T1DM <35 years;
T2DM <50 years) wich DM duradon
3.0 mmol/L <10 years W}iithl:l'..l'l: other risk factors
(116 mg/dL) —
s
¥ + SCORE 25% and <10%
2.6 mmol/L * Markedly elevated single risk factors,in
{ 100 mgi'dL} particular TC =8 mmaoliL (310 mg/dL) or
LDL-C =4.9 mmol/L (190 mg/dL) or
BP =180/110 mmHg
* FH without other major risk factors
* Moderate CKD (eGFR 30-59 mL/min)
7|+ DM wio target organ damage, with DM
duration =10 years or other additional risk factor

* ASCYD (clinicalfimaging)
+ SCORE =10%
& >50%  FH with ASCVD or with another
reduction major risk factor
f « Severe CKD (eGFR <30 mL/min)
rOrT‘ |.4 mmol/L -I:]r.“!&targn_et clrga.n dama_ge:ﬁ )
baseline major risk factors; or early onset of
(55 mg/dL) T1DM of long duration (=20 years)

Low Moderate High Very high

ESC/EAS Guidelines, Eur Heart Journal 2019




Algorithm for LDL management

High potency statin at highest
recommended /
tolerable dose to reach the goal
|
I
LDL-C goal reached?

m___
Follow-up

Annually, or more frequently Add ezetimibe
if indicated )

al reached?

O 0

Follow-up !
Annually, or more frequently L Add PCSK9 inhibitor |
if indicated i

* Secondary prevention (very-high-risk)
* Primary prevention: patients with
FH and another major risk factor
(very-high risk)

ESC/EAS Guidelines, Eur Heart Journal 2019
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Dual antiplatelet in the early phase of minor stroke

Major ischemic event

10+

Aspirin

Clopidogrel-aspirin
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Pan et al., JAMA Neurology 2018




Dual antiplatelet in the early phase of minor stroke
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PFO closure
Green: stroke reduction all patients

0.43 [0.21, 0.90]

. stroke reduction high risk PFOs

0.39 [0.16, 0.96]

0.002 0.1 1 10 500
Favours pfo closure Favours medical therapy

Orange: stroke reduction low risk PFOs [

0.79 [0.43, 1.43]

0.01 0.1 1 10 100
Favours PFO closure Favours medical therapy

Ntaios, Michel et al. Stroke 2018




OAC vs aspirin for non-closed PFO

Green: stroke reduction
hemorrhage risk

—--—--— 0.68 [0.32-1.48]
e — 1.6 [0.69-3.73]
e IS E—

0.1 0.6 1 2 4

Favours anticoagulants  Favours antiplatelets

Sagris, Ntaios et al. Stroke 2019
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ESUS vs. cryptogenic

VA IRY

Not investigated

Multiple causes

Really cryptogenic




ESUS are frequent

oo

Hart, Ntaios, et al. Stroke 2015



ESUS: high recurrence rate

o S o
N w H
| | |

Risk of stroke recurrence (%)
2
|

ESUS

Cardioembolic

Large-artery atherosclerotic
Lacunar

Undetermined other than ESUS
Miscellaneous

Months

Ntaios, Michel et al. Stroke 2015



ESUS: Potential embolic sources

Covert Atrial Fibrillation Minor-risk potential cardioembolic sources
Cancer associated Mitral or Aortic valve

* Covert non-bacterial thrombotic endocarditis * Myxomatous valvulopathy with prolapse

* Tumour emboli from occult cancer * Mitral annular calcification

Arteriogenic emboli * Aortic valve stenosis or Calcific aortic valve

* Aortic arch atherosclerotic plaques Non-AF atrial dysrhythmias and stasis
* Cerebral artery non-stenotic plaques with * Atrial asystole and sick-sinus syndrome
ulceration * Atrial high-rate episodes
Paradoxical embolism * Atrial appendage stasis with reduced flow velocities or
« Patent foramen ovale spontaneous echodensities
* Atrial septal defect Atrial structural abnormalities
* Pulmonary arteriovenous fistula * Atrial septal aneurysm or Chiari network

Left ventricle

* Moderate systolic or diastolic dysfunction (global or
regional)
* Ventricular non-compaction or Endomyocardial fibrosis

Hart, et al. Lancet Neurol. 2014



ESUS: 90% are treated with antiplatelets

Stroke (Est
AF During Annualized
Study Antithrombotic Therapy | Follow-Upt Rate)t

Ntaios et al'3%6% 74% APT only, 22% OAC | 80 (29%) 6.8%/y
Li et al'® NR NR ~5%/y
Putaala et al'®f 85% APT, 11% OAC NR 51%ly
Ntaios et al**f 87% APT only, 12% OAC NR 4.8%lyl
Masina et al™?q| 99% APT 2.3%ly
Ueno et al?# 72% APT, 29% OAC 3.9%ly
Arauz et al®tt 91% APT, 5% OAC 2.3%ly

Pooled — unweighted
averaget,tt

Pooled — weighted 86% APT, 13% OAC 4.5%/y
averaget,tt

87% APT, 12% OAC 4.0%l/y

Hart, Ntaios, et al. Stroke 2017




New AF after stroke without cause (CRYSTAL — AF)

| Hazard ratio, 8.8 (95% Cl, 3.5-22.2) ICM
309 P<0.001 by log-rank test

Control

| | | | |
0 6 12 18 24 30 36




NAVIGATE ESUS

Stroke reduction

0.07
0.06
0.05 -
0.04 —
0.03 4
0.02 +
0.01 +

0.00

1.07 (95% Cl, 0.87-1.33)

Rivaroxaban

Aspirin

0

T T T | T T T T 1
60 120 180 240 300 360 420 480 540

Hemorrhage risk

0.03

0.02 4

0.01 4

0.00

Hazard ratio, 2.72 (95% Cl, 1.68-4.39)

Rivaroxaban

Aspirin

0

T I | | | T ! T |
60 120 180 240 300 360 420 480 540




RE-SPECT ESUS

Stroke reduction )

0.12+

0.104

0.08+

0.06+

0.04=

0.024

0.00

5% CI: 0.68-1.03

Aspirin

Dabigatran

0

T T T T T T T T T T 1
90 180 270 360 450 540 630 720 810 900 990

Hemorrhage risk

0.14=

0.124

0.104

0.084

0.06+

0.044

0.02+

0.00

HR 1.19; 95% CI: 0.85-1.66

Dabigatran

Aspirin

]

I ) L) 1 1 I I 1 1 1
90 180 270 360 430 540 630 720 810 900 980

Diener, et al. NEJM 2



AVERROES

Stroke or Systemic Embolism

No. of Hazard Ratio with P Value for
Characteristic Patients Aspirin Apixaban Apixaban (95% Cl) Interaction
no. of events (%/yr)
Prior stroke or TIA i 0.18

No 4835 80 (3.0) 41 (L.5) B

Yes 764 3 l —_—

I T L T 1
0.05 025 i 1po 4.00
- ! -
Apixabani Aspirin
Better | Better
A B A/B Hazard Ratio
(n=3559) (n=3554) (95% CI)
162 (5%) 151 (4%) 1.07 (0.86,1.24)
| | |
O 1 2
Favors A Fawors B

Connolly, et al. NEJM 2011



ESUS: & white thrombi




ESUS: Overlap of potential embolic sources

1 = Alnial cardiopathy

2 = Arterial disease

3 = Left ventricular disease
4 = Cardiac valular disease
5=PFO

6 = Cancer

I4z4

ACAA

(eRelelelolololololel o} Jelelelolol Jelefolel L Relel L 1oL L Jefelelel [ 1 L 2 L X 2 4 1} J

o] TeloZolelelelel Jolefolel X 1 1 Jelelefel lejeelololel Jof JTof X I Jelelefel I X 1 T 3

slefelofolototoretogel Jof Jofelolelel 1 X Jolel 3 L Jelelsfelel X J I Jel I ¥ Jelsfelefe]

L 2ol le} Yol Jefel 1 X 1 Yol Jol Jefel § I 1 1 Jelelel lelelelelel I Jelelel lelelel % Je]

(oRel o} L Jelel I 3 1 X Jelefel L I Jelel Jeiel L 1 L Jel Jejejel Jol Jelel L Lol § Jel J

L Jolel 1 Jolelel Tefel X I I Jelol Jefelefol % X Jol 1 Jel L Jef T Jeol Jol I Yol Jef Telele]

Ntaios, Michel, et al. JAHA 2019




ESUS: Implications for future research

+ NOAC + Aspirin

Hazard Ratio (¢ Cl) PValue
Ischemic or uncertain type 0.51 (0.38-0.68) <0.001

Major bleeding 1.70 (1.40-2.05) <0.001

Net-clinical-benefit outcome: CV death, stroke, myo- 0.80 (0.70-0.91) <0.001
cardial infarcti atal bleedi
symptomatic bleeding into critical organ

Eikelboom, et al. NEJM 2017



Take-home messages

Atrial fibrillation

- Aspirin for AF patients? 2> NO

- NOAC or VKA? > NOACs

- SAME-TTR to select oral anticoagulant? = Maybe, but not sure if improves outcomes
- When to restart OAC after ischemic stroke? = 1-3-6-12

- Isthere a role for left atrial appendage occlusion? = If OAC is contraindicated, perhaps
- Carotid filter for stroke prevention? = Too premature

Heart failure with sinus rhythm

- Isthere arole for OAC? = No

Atherosclerotic stroke

- low-dose rivaroxaban & aspirin = Significant net clinical benefit

- LDL targets = <55mg/dl (1.42mmol/I)

Minor strokes

- Dual antiplatelet treatment: for how long? = ~3 weeks

PFO

- Closure or medical treatment? = Closure for <60years, especially if higher risk PFOs
- OAC or aspirin in non-closed PFOs? = Aspirin

ESUS

- ESUS vs. cryptogenic = ESUS

- NAVIGATE ESUS and RE-SPECT ESUS results - Negative

- Potential explanation and implications for future research = overlap of red & white thrombi
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