Moderne Therapieoptionen bei
Patienten mit hohem Schlaganfallrisiko:

Interventioneller Vorhofohrverschluss:

Was spricht daftr? Wann und bel wem?

Prof. Dr. Christoph Hammerstingl
Eduardus Krankenhaus Koln
Innere Medizin, Kardiologie

Im Mittelpunkt der Mensch



e Macht es Sinn?

LAAc vs (N)OAC
eBei wem dran denken?
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MEDIUM

RISK

Vorhofflimmern ist haufig!

UIFETIME RISK for AF
1in 3 individuals

Projected Increase in AF prevalence
among elderly in EU 2016-2060
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European Heart Journal (2020) 42, 373- 498
European Heart Journal (2013) 34, 2746-2751.
Circulation. 2017;136:1588-1597.




Ischamischer Apoplex

Ursachen und Folgen

Kryptogener Apoplex

‘‘‘‘‘‘‘ Unbekanntes Afib
= mind. 12.000 / Jahr

Andere Griinde

Afib
ca.. 40.000 / Jahr

Duning T et al. Nervenheilkunde 2008; Dec, 27(3): 175-86
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Cumulative incidence (%)

No. at Risk

SCAF = 5mins
SCAF = 30mins
SCAF 2 6hours
SCAF = 24hours
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W el _._SCAFz24houwrs = .
oM . 7 T
0 3 6 9 12 15 18
Months of Follow-up
256 209 195 178 148 129 62
256 228 214 197 168 149 74
256 244 237 222 197 176 92
256 252 248 233 206 184 as

Circulation. 2017;136:1276-1283.




Kardioembolischer Apoplex

Ursachen und Folgen

mit Afib ohne Afib

1-Jahres -
Mortalit&t?

49,5 % n = 869 27,1 % n=2.661

Schwer-

0 - 0 _
behinderung 2 41,2% n=216 23,7 % n =845

Marini C et al. Stroke 2005; 36:1115-9
Dulli DA et al. Neuroepidemiology 2003; 22: 18-23
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Ju  VKA: Time Spent in Therapeutic INR Range (TTR)

Warfarin group

T1-100%
=t 161=-70%
51-60%

—t 141=-50%
31-40%
=30% %

Mon warfarin

Groups stratified by time spent
in therapeutic INR range (2.0-
KX0)

All patients had a CHADS,
score = 2
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Morgan et al., Thromb Res 2009;124:37-41.
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Schwere Blutungen innerhalb von 30 Tagen: 11,8 %.

Insgesamt 8,7 % schwere Blutungen mit erhohter Mortalitat.

Gomes et al. CMAJ 2013; 185:E121-27




B #7 Eduardus-Krankenhaus
GR ‘p an

J~ " Medikamente werden abgesetzt...
Ej Discontinuation o

Years since start of treatment

NOAC = =——=— VKA

Martinez et al. Thgromb Haemost 2016; 115: 31-39.
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Years since start of treatment

NOAC = —=— VKA

Martinez et al. Thgromb Haemost 2016; 115: 31-39.
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)" Das Vorhofohr = Emboliequelle!
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Thrombus
formation

TN | Endothelial desudation

.

Extracaliolae matrix tumove

- —
1
(odema LN

\ WAVARE= kardlale

- surtac2
Myooyte ypertophy

Eurolntervention 2020;15:. DOI: 10.4244/E1JY19M08_01 J Am Coll Cardiol, 25 (1995), pp. 452-459




LAAc vs (N)OAC

4 eBei wem dran denken?
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Recommendations for occlusion or exclusion of the LAA Class Level

AA occlusion may be considered for stroke prevention in patients with AF

and contraindications for long-term anticoagulant treatment (e.g. intracranial | llb
bleeding without a reversible cause).

Surgical occlusion or exclusion of the LAA may be considered for stroke
prevention in patients with AF undergoing cardiac surgery.

Antiplatelet therapy alone (monotherapy or aspirin in combination with
clopidogrel) is not recommended for stroke prevention in AF.

European Heart Journal, ehaa798.
https://doi.org/10.1093/eurheartj/ehaa798

lb C




Wie vergleicht man eine Intervention
mit einer medikamentosen Therapie ?

Sicherheit ;

Hoch- Risiko Population !

Prozedure assoziierte Ereignisse konnen das
Outcome langfristig beeinflussen?

~Fruhe Erfahrungen” versus tagliche Routine.

Effektivitat = schlaganfall-Pravention
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Placebo

Evidenz (bis 2020)

Sahay S, et al. Heart 2017;103:139-147.

NOAC

VKA




o= PROTECT AF 1

PROTECT AF PROTECT AF
(900 Patient-Years) (2621 Patient-Years)

—_— WATCHMAN™
-==- Control

3
g

- WATCHMAN™
=== Control

90 - 1...: 89.9%

Mean follow-up = 1.3 years Mean follow-up = 3.8 years

463 270 92 22 WATCHMAN™ 463 382 360 337 317 196
244 147 62 12 Control

244 218 200 173 147 87
0] 1 2 3 4 5 0] 1 2 3 4 5

Time (Years) Time (Years)

LAAO ist VKA nicht-unterlegen.
Nach ca. 3.8 Jahren war LAAO den VKA uUberlegen.

Holmes DR, Reddy VY, Turi ZG, et al. Lancet 2009;374(9689):534-542.
Reddy VY, Sievert H, Halperin J, et al; JAMA. 2014;312(19):1988-1998.

Freedom from Primary Efficacy Event (%)
Freedom from Primary Efficacy Event (%)

o
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7~ Watchman™ - Studien

Age (years) 72.0+8.9 743+7.4

CHA,DS,VASc 35+1.6 40+£1.2
| tervenmion | Conol | inievention | __Control |

Primary Efficacy Endpoints 3.0% 4.9% 0.064% 0.063%

Stroke (all) 2.3% 3.2% NA NA

Stroke - Ischemic 2.2% 1.6% 1.9% 0.7%

Stroke - Hemorrhagic 0.1% 1.6% 0.4% 0.0%

Systemic embolism 0.3% 0.0% 0.4% 0.0%

Death — All cause 3.0% 4.8% 2.6% 2.2%

Primary safety 10.2% 6.8% 4.5% NA

(at 2 yrs post randomization)

Intention to treat population: Observed rate (events per 100 patient-years, 95%CI)

Holmes, D. R., Reddy, V. Y., et al. Lancet, 374(9689), 534-542.
Holmes, D. R. Jr, Kar, S., et al. Journal of the American College of Cardiology, 64(1), 1-12.




;&7 Proof of concept

LAAO ist VKAs mindestens gleichwertig....

7
107 0. Untreated AF Sl -
-8~ Treated with Anticoagulants X
A WATCHMAN™ (o FS
81 . L S5
= 67% reduction
T 4
Lo @
6 ,¢" N
Ischemic Stroke Risk 00 ™ 3
(events per 100 ptyrs) e 2 {
] c
< *? 2.2%/yr
1
0
CHA,DS,-VASC Observed
Predicted Rate R
CHA,DS,-VASC Score ate
Holmes DR, Reddy VY, Turi ZG, et al. Lancet 2009;374(9689):534-542. Eur Heart J 2020; 2894—-2901

Reddy VY, Sievert H, Halperin J, et al; JAMA. 2014;312(19):1988-1998. https://doi.org/10.1093/eurheartj/ehaal69
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c= Ongoing experience

Qder sogar uberlegen?

25 Hazard Ratio (05% C1) (0.45 -0.98)
P= 04 I
207 ’ r
|
: i
15 7 atchman

ACH

Warfarin

10
5
Months
0O T

No. of patients 12 24 36 48 60
Watchman 403 404 389 381 373 300 352 341 330 204 202
Warfarin 244 233 222 216 204 1073 177 164 150 125 02
ACP* 1001 708 588 189 274 157 84 206 5

JAMA. 2014;312(19):1988-1998.
Eurolntervention 2016, 11(10), 1170-1179




Vorhofohrverschluss




Sahay S, et al. Heart 2017;103:139-147.
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S LAAO vs NOAC

Stroke or Systemic Embolism

Adjusted Treatment Effect

Dabigatran vs Apixaban
Edoxaban
Rivaroxa---

4

al

Watchmz Recommendations for occlusion or exclusmn of the LAA

Edoxaba

LAA occlusion may be considered for stroke prevention in patients with AF

Rivaroxaland contraindications for long-term anticoagulant treatment (e.g. intracranial

Watchmse

bleeding without a reversible cause).

Mean with 95%CI and 95%Prl |

1.25 (0.75,2.07

laWals] f\A-I-I‘Ig

0.71,2.18
0.44.1.92
19

0.96 §0.57,1 .62
1
0.19,6.47

0.54,1 .71%

Class Level 9

) .73,2.32
Iib D .45,2.03
.19,6.78

Rivaroxa Surgical occlusion or exclusion of the LAA may be considered for stroke " C 4; 20.35,1 _54;
Watchmz prevention in patients with AF undergoing cardiac surgery. 1) (0.15,5.20
Watchman vs Rivaroxaban ¢ .20 (0.23,6.34) (0.19,7.52)
| I | 1
N 2 1 2.2 7.4

Larisa G. Tereshchenko et al. J Am Heart Assoc 2016;5:e003206




IN: The PRAGUE-17 Trial CENTRAL ILLUSTRATION: LAAO Versus DOACs: A Propensity
Score~-Matched Study

« 402 High-Rish AF Pty == Randomized
YASc2 AT 1S
ST 08
« Follow-up: 20.8 £ 10.8 mo (699 pt-year)
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Osmancik, P, ot al. J Am Coll Cardiol, 2020;75(25)-3122-35 Nielsen-Kudsk, J.E. et al. J Am Coll Cardiol Intv. 2021;14(1):69-78

Der interventionelle Verschluss
ist eine Alternativel!




JGE— Der interventionelle Verschluss
ist eine Alternativel

J Am Coll Cardiol Intv 2021:14:69-78.
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JAW . . .
ist eine Alternativel

Schlaganfall & Ischamie
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A (n1a266) B (n=204)
40 Amgialzee 40 Arglatzer
HA (95% C2), 1.02 (0.66-1.58) (nw266) HA [55% C), 0.57 (0.29-1 1) .
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N, at sk No. at risk
Waxhman 268 201 282 240 233 Walchman 208 210 144 (3] %0
Amplatzer %8 =0 253 a8 : Amplatzer 265 0ng 142 ™ R
C S
(w265
9 Armpialzes
HA (85% Ci), 0.50 (0.58-1.12) (n=296)

P=0.26

.~ Clibt es elnen
o Unterschied?

Fationts with eventa, %
8

(-] 2 - M 48
Tima, monts
No, a1 nak
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Figure | Kaplan—Meler curves of the co-primary endpoints of (A) efficacy, (B) safety, and (C) combined hazard endpoint (net clinical benedit) at
48 months.

Europace (2020) 22, 916-923 doi:10.1093/europace/euaa001
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CATALYST trial

Clinical trial of atrial fibrillation patients comparing left atrial appendage occlusion therapy to non-vitamin K antagonists

Endpunkte

= Kombination aus ischamischem Schlaganfall, -
Embolie, oder kardiovaskulare Mortalitat (nicht-
Unterlegenheit)

= Grol3e oder klinisch relevante Blutungen (nicht-
Unterlegenheit)

= Grol3e oder klinisch relevante, nicht-prozedurale
Blutungen (Uberlegenheit)

Rekrutierungs-Dauer
Juli 2020 - August 2024

AF + CHA,DS,-VASc > 3

> 2600

1:1 Randomization

Amplatzer™ Amulet™ Commercially available

LAA Occluder NOAC

(no “low dose” NOAC unless meeting labeling)

Follow up
3, 6, 12, 18, 24, 30 months, 3-, 4-, 5- years

\% THE CATALYST TRIAL




eBei wem dran denken?




Patients with an indication for stroke prevention due to atrial fibrillation

Suitable for OAC  Elevated bleeding risk Patient unwilling or ~ Contraindication to oral
Patients with Patients with individual and specific unable to take OAC anticoagulation
. HAS-BLED 23 b namcde iy e
2. Elevated bleeding risk outside risk -\,onsts.lllqtmn for stroke ”
HAS-BLED-Score, e.g., tumour, 1. Inefficient OAC: “stroke on warfarin
thrombocytopaenia 2. Electrically isolated LAA post ablation

Need for prolonged or repetitive A . -
t,,p,e,,,e&py_ . i (indication for LAA occlusion Advise NOAC

e.g., severe CAD and stenting controversial)
4. Renal failure (severe) as
contraindication to NOAC / \
¥ \
NOAC \
Individual risk-benefit analysis of OAC vs LAA occlusion \
Y

> |_AA occlusion*

OAC ,
(NOACs/Vit-K- (may require antiplatelet
therapy)

antagonists)
*Note: In case of strict contraindication to antiplatelet therapy, patient may not be eligible for LAA occluder implantation but for epicardial LAA occlusion

or thoracoscopic LAA clipping.

Eurolntervention 2020;15:. DOI: 10.4244/E1JY19M08_01




CENTRAL ILLUSTRATION: Clinical Outcomes According to Baseline
CHA,DS,-VASc and
HAS-BLED Scores

The Impact of CHA,DS,-VASc and HAS-BLED Scores on Clinical Outcomes in
the Amplatzer Amulet Observational Study

Prospective, multi-center,
international study
(NCT0244708

Patlents without
prior Gl bleeding

fibjects stratified by baseline HAS-BLED<3 W11% ¥ 39%
CHA,DS,-VASc and HAS-BLED

scores Major HAS-BLED >3 ¥ 9% Vv 44%

bleeding

All patients

Tarantini, G. et al. J Am Coll Cardiol Intv. 2020;13(18):2099-108.




Risiken werden unterschatzt!

No RCT-based evidence to
Anticoagulate only after support :;':g:%w’ﬂm'
careful consideration of m’ ap n“‘

benefit and harm.t cliniclan and patient

GEr non-
pharmacological
treatment method o
(e.g., left atrlal
appendage ocelusion)
or no therapy

Registry evidence favors DOAC over vitamin K antagonist (VKA) for both efficacy and safety.

If vascular calcification, calciphylaxis or glomerular hemorrhage are a concern, avoid VKAs,
Use appropriate (usually labelled) dose of DAT.#

Kumar, S. et al. J Am Coll Cardiol. 2019;74(17):2204-15.
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“Leberinsuffizienz” o
.... Wie definieren?

Baseline assessment:

*  H/o thromboembolism or bleeding? y

* Relevant co-medications and over-the-counter drugs? Highest risk

*  CBC, liver function test, PT/INR, aPTT, renal function patients

* High bleeding risk (e.g., H/o major bleeding (varices),

uncontrolled alcobol intake, etc.)?
All other patients ¢
Parameter 1 point 2 points 3 points NOAC Use recommendations in liver disease
o OO TR . M5 00
Ascites No Mild z Moderate
Eoas T SEli
.............. 5_35_;4_@91{1_____3_4_-_5(_)_9_:'1@/_1______>_§C_lggr_o_l/_t___ recommendead
3 >3.5 g/fdL 2,835 g/dL <2.8g/dL . N
'm.a sz RR B S L <236/t Maivaroxaban Not ecommended
L 2 Close follow-up (see also Fig. 3)
v Assess Child-Pugh score —~  Signs of (occult) bleeding?
v Check NOAC use recommendations in — Adherence? Side effects?
liver disease P - (New) co-medications, incl. NSAIDs, aspirin, OTC?
¥ Check for drug-drug interactions ~ CBC, liver function, PT/INR, aPTT, renal function
¥" Discuss in multidisciplinary team ~ Continue bleeding risk minimization strategies
~ Re-enforce education, incl. alcohol abstinence

) EHRA
w Eurcpean Heart
Rhythm Association

Europace 2021, euab065, https://doi.org/10.1093/europace/euab065 @ Ouopmun ity ot oot
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Was tun nach ICB?

Risk factors for ICH

(Re)institution of OAC:
Decision-making post ICH in patients with AF

Consider risk factors for recurrent ICH
Modifiable ‘
* (Uncontrolied) hypertenaion ‘
* Excessve akohol ‘
consumpticn
« Current smoking
" Welight the risks and benefits of OAC (reJinsticution o
y ‘f:"‘f“’"‘“ artiphitetet if corsutation with neurologististroke spacialist
* Anticoaguint theragy
$ Sv"w,:m drugs OAC use (withiwithout cerebral diseaes):
oo m.“m“: R (observational data, RCTs are cagong)
* Significant decrease In stroke and mortality
Non-modifiable * Comparable risk for recurrent ICH vs. OAC non-use
|
* Older age
T ' ' '
* Asan ethnicy OAC Irreveruble cause of
-Ovouqudluu aﬂllh. CH, nonsmodfable
) - risk lactors, etc
* Cerebral disease LoEC
¢ Cerebral amylaid angiopathy
*» Sl vessel dsease 2-4 weeks
after iCH
RCTs are orgoing

Additional considerations:

* No reversbleftreatable
causo of ICH
* ICH during OAC interruption
* 1O on adequate or
underdosed OAC
* The reed for concomitant
antiplatelet theragy
(e, ACSIPCH)

CMB on cerebral imaging:

* The rsk of ICH mcreases
with the presence and
Increasing CMB burden, bt

* Regardiess of CMB presence,
burden and dstridution, the
obsolute risk of achaemic
stroke i consistently
substantaby higher than that
of ICH in post-stroke/ TIA
patients

10 CMBs;

6415 v 27 1OH everan VD00

persosyears

220 CMBs:

7315 vs. 39 1CH everns Y000

persos-years

European Heart Journal (2020) 42, 373- 498.

©ESC —




;G5 LAAOQO after ICH

Combined endpoint (n = 294)

Event free survival (%)

10 - ——— Standard care LAAO

O 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850
Days (from 180 days after ICH diagnosis or LAAO)

Nielsen-Kudsk, J. E. (2016, May). Oral presentation at EuroPCR 2016, Paris.
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Fallbeispiel

82-jahrige Patienten nach unterer GI-Blutung unter OAK bei
Pandivertikulose

Chronisch erhdhtes Blutungsrisiko bei Immunthrombozytopenie,
kontrolliert unter Cortison-Therapie

Chronische Niereninsuffizienz Stadium Il (GFR 43 ml/min)

Permanentes Vorhofflimmern mit hohem Apoplexrisiko
CHA,DS,VASc 6, HAS BLED 3

Im Mittelpunkt der Mensch
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' Thrombozytopenie..... Selten aber |

1. Reason for thrombocytopenia? [ 2. Platelet count and dynamics? |

* Decreased production (bone marrow
disorder, liver disease) 3. Bleeding risk?

* Chronic liver disease +/- hypersplenism * Recent major bleeding

*  Drug-induced (incl. HIT / HITT) * H/o hematopoietic stem cell transplant

* Immune thrombocytopenia (ITP) * Coagulation abnormalities

* Autoimmune disorders * Platelet function defects

* Others (incl. infection, alcohol, * General bleeding risk factors (e.g., HAS-
malignancy, pregnancy) BLED score)

v v

20'000-50'000 / p! >50'000 / pl
\oid (N)OAC therapy * Proceed with great caution * Proceed with caution
* Risk of spontaneous * Very close clinical + platelet * Close clinical + platelet
bleeding count monitoring count monitoring

* Consider half-dose NOAC, esp.

if 21 bleeding risk factor
* Multidisciplinary team

evaluation

Europace 2021, euab065, https://doi.org/10.1093/europace/euab065

EHRA

Eurcpran Heart
Rhythm Associatian

@ Curopeen Scoiety of Cadiokgy
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Anatomie des linken Vorhofohrs

J
Chicken
Wily
4

Cabrera JA, et al. Heart 2014;100:1636-1650.
J Am Coll Cardiol Img 2014;7:1251-65
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Anatomie

Zugang

Anterior curve D?tuble curve Single curve

Eurolntervention 2020;15:. DOI: 10.4244/E1JY19M08_01




posterior

inf

5.



A: Biplane Darstellung des LAA,

B: 3D Rekonstruktion und
Vermessung der “Landezone” des
linken Vorhofohrs.
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Zusammenfassung und Therapie

» Kontraindikation gegen eine chronische OAK mit hohem
Apoplex-Risiko ohne Therapie!

= Geeignete Anatomie flr einen interventionellen
Vorhofohrverschluss ohne relevante therapie-modifizierende
Einflussfaktoren.

= Strategie: Interventioneller LAA-Verschluss mit dem Amulet
Occluder.

Im Mittelpunkt der Mensch






Verlauf

Entlassung nach 2 Tagen unter low-dose NOAC

Nach TEE Kontrolle mit adaguatem Okkludersitz und
Endothelialisierung wird die Antikoagulation nach 6

Wochen komplett abgesetzt.

Klinische Kontrollen in 6 -12 Monats- Abstanden.
Sechs Monate Endokarditis-Prophylaxe




Eigentlich eine tolle Therapie...

Die Frage ist nur:
Wie nachbehandeln?

Saw, J. et al J Am Coll Cardiol Inty, 2009 2(M1):1067-76
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N
o

% of population per timepoint

10

Discharge 1-3 Month 6 Month 1 Year 2 Year

OAC+/- APT ~emmmm=DualAPTonly == e=eSingle APTonly No therapy

Eur Heart J, Volume 41, Issue 30, 7 August 2020, Pages 28942901,
https://doi.org/10.1093/eurheartj/ehaal69

@ESC

European Sociely
af Cardiciogy
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Eurolntervention 2020;15:. DOI: 10.4244/E1JY19M08_01
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/57 NOAC vs DAPT

Log-rank=0.908
100
- DAPT
3 95—
£ — DOAC
e 20 ~
§ o
&
Q 154
§ 10+
5+
o 1 2
Years Since Procedure 100+ Log-rank=0.382
Patients at risk: 190 135 101 — DAPT
e 80+ DOAC

Severe Bleeding (%)
2

Years Since Procedure
Paients s risk: 150 124 a0
g¢ 40 M

Kein Unterschied? i j————

L. Faroux, et al. International Journal of Cardiology 2021 in press
https://doi.org/10.1016/j.ijcard.2021.02.054




Zusammenfassung

Der interventionelle Vorhofohrverschluss ist eine gute Therapie-Option
fur Patienten mit Komplikationen unter einer OAK!

Der Eingriff ist sicher und gut durchflhrbar bei geeigneter

Anatomie.
Alle Vergleichsstudien mit (N)OACs sind vielversprechend!

Weitere randomisierte Studien laufen und die
Antikoagulation / Stretegie nach dem Eingriff wird bald geklart

sein.
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Herzlichen Dank!

Moderne Therapieoptionen bei State-of-the-art:

Patienten mit hohem Schiaganfallrisiko:nteryentioneller Vorhofohrverschluss:
Der interventionelle Was spricht daftir? Wann und bei wem? ' ﬁ Ef.'juardus-Krankenhaus
Vorhofohrverschluss: Prof. Dr. C. Hammersting| GRUPPE _ Kdin
Was, wann, bei wem?
Life-in-a-Box Case:
Falldemonstration aus dem
Herzkatheter-Labor

Mittwoch, den 05. Mai 2021
17:30 — 18:30 Uhr

Diskussion und interaktiver Austausch:

Stellen Sie uns Ihre Fragen!
Welche Patienten sehen Sie im Alltag?

b
it

Wir freuen uns auf Ihre Fragen, die wir % ﬂ ALk

gerne beantworten und diskutieren! | - ;suﬁ!
iE .
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Die Veranstaltung wird durch die Firma 4 E dmn[ﬂﬂ ‘[
Abbott Medical unterstiitzt
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