Uzaver LAA:

je Jiz alternativou antikoagulacni lecby?
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Epidemiologie Fibrilace sini

m Muzi Zeny
100+
9Q

NejCastéjsi setrvala arytmie

Vyskyt se zvySuje s vékem pacientu
15-20% cévnich mozkovych pfihod
—> souvislost s Fibrilaci sini

5x vysSi riziko CMP

CMP jsou 3. nejCastéjsi pricinou

smrti u pacientd s FiS

Garcia DA, 2008, Cesky statisticky urad, 2014, Wolf, 1991


http://jama.ama-assn.org/content/285/18/2370/F2.large.gif
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Komplikace antikoagulacni leCby

Interakce: leky&potraviny

Uzky terapeuticky profil

20 30 40 50 60 70 80
International Normalized Ratio

Riziko krvaceni ,
— Intrakranialni krvaceni Trial TTR (%)

. : Lo , ARISTOTLE 62%
Nejistota, jak I€Cit staré
nemocne ROCKET AF 589%0

PROTECT AF (Control) 67%
Lekova compliance RELY 64%

ACTIVEW 64%
SPORTIFV 68%0

Klinicka praxe vs Studie SPORTIF 111 66%0

Renalni induficience

Arch Int Med 2007; JACC 50(4) 2007; JAMA 2003; WHO Science Consultants: 1999-2005



Prevence CMP/TIA: Alternativy k lékum

() 0) ) 4 o .
Endovazalni okluze 92% vSech trombu u nem. s FS je nalezeno

v ousku LS
— PLAATO
— Watchman * 4 nejvetsi TEE studie, zahrnujici 1181pac. :
« Nova generace 98% vSech trombu lokalizovano v ousku LS
— Amplatzer Cardiac Plug
« Amulet
—  Wavecrest Location of thrombi in non-rheumatic atrial-fibrillation
) Total # of
— Lifetech thron?b?fouond in  FoundLAA  Found in left atrium
Setting LAAand atrium Number %  Number % Reference
— Occlutech TEE 67 66 9% 1 15%  Stoddard, JACC 95
. . TEE 35 34 97 1 29 Manning, Circulation '94
— Sideris Patch Autopsy 47 35 74 12 255  Aberg, Acta. Med. Scan. 69
) TEE 4 2 50 2 500  Tsai, JFMA 90
— Cardia TEE 13 2 ® L 77 Kein, IntJ. Card. Imag. 93
TEE & operation 1 8 73 3 213 Manning, Circulation '94
— P F M SPAF Il & TEE 20 19 95 1 50 Klein, Circulation '94
TEE 19 19 100 0 00  Leung JACC 94
— Gore TEE 6 6 100 0 00 Hart Stroke 94
] - e, Total 222 201 91% 21 95%
Perikardialni

1 SPAF Il stands for “Stroke Prevention in Atrial Fibrillation 111"

Source: The Annals of Thoracic Surgery, 1996, 61:755-9

— Laariat



Ousko leve sine:
morfologicka kritéria tromboembolie
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Di Biase, 2012
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Prevence CMP/TIA: Alternativy k lekum

Endovazalni okluze

— Watchman
« Watchman Flex

— Amplatzer Cardiac Plug
« Amulet

— Wavecrest

— Lifetech

— Occlutech

— Sideris Patch

— Cardia Watchman Flex Amulet WaveCrest Lariat
— PFM

— Gore

Perikardialni
— Laariat




NNH: Prvni implantace LAA okluderu v CR
5.12.2004

« Endovazalni okluze
— PLAATO

Primary endpoints
II: sure ( ’rthP Lﬁm 1tt 0 Mt mth meas sured by TEE

Strnl-ﬂ rate at 129 L'Jl'll-'rlt years of h llow-up

65% Redukce rizika
(ve srovnani s Warfarinem - 66%)

Bayard YL et al, Eurolntervention. 2010; 6(2):220-6



PLAATO: dlouhodobé sledovani

23 nem. sledovano 58 £ 9 meés | o, . ﬂ%
— Vé&k: 68 £ 5 let | R
— CHADS, skore: 3.6 = 0.6!!
— CMP/TIA: 23 nem.
Dlouhodobé sledovani:
58 * 9 mes.
— 2 umrti: Ca a CHSS
— 4/23 (3.4%lr) - TIA
 Dobado TIA: 29.7 £ 10 més
* VSichni po TIA bez nasledku
 CT/TEE: Leak u 3/4 pts (75%)

Predikuje leak CMP/TIA?
+ CMP/ TIA - CMP/ TIA

Vék 61.8+6.7 61257
CHADS, 36+06 35£05
Leak? 3/4 (75%)  7/9 (78%)

Viles-Gonzalez JF, Reddy VY,Neuzil P. J Interv Card Electrophysiol. 2011



Predikuje ,leak” horsi prognozu ?

12m. Sledovani Pocet prihod / 100
PROTECT AF pac.-rok

Leak O 67.9%

Leak (= 5 mm) 32 1%




Vyukova krivka: Embolizace Okluderu

#5,03,1930
25.02.2003

1501

Embolizace v NNH: PLAATO1x, Watchman 2x, Wave Crest 2x



Tromby na okluderu LA
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Vyvoj novych okluderu LAA —
Lariat

Endovazalni okluze
— PLAATO

— Watchman
 Nova generace

— Amplatzer Cardiac Plug
«  Amulet

— Wavecrest

— Lifetech

— Occlutech

— Sideris Patch
— Cardia

-~ PFM

—  Gore

Perikardialni
— Laariat

Pred suturou




Klinicky efekt ligace LAA

* Prospektivni ovérovaci studie
(Jedno centrum)

—85/89 (96%) nem. IMPL/INCL
981,”9”‘; UspesSna sutura okamii,té
(0 ZAVAZNYCH KOMPLIKACI)

— 3 nem. >2 mm rezidualni jet

— 1 nem. >3 mm rezidualni jet

*]1+3 mésice po vykonu 81/85 + 77/81
(95%) kompletni okluze

*]1 rok po vykonu 65
(98%) kompletni okluze véetn€ plivodniho nalezu
(1x jet)

Bartus K at al: J Am Coll Cardiol 2013, 62:108-18.



LARIAT Epicardial LAA Ligation
first clinical experiences

Percutaneous Left Atrial Appendage Suture Ligation
Using the LARIAT Device in Patients With Atrial Fibrillation

Initial Clinical E:—-:pﬁriﬁrls:ﬁ

Krzysztof Bartus, MD, PHD,* Frederick T. Han, MD,} Jacek Bednarek, MD, PHD F
Jacek Myc, MD, PHD,* Boguslaw Kapelak, MD, PHD,* Jerzy Sadowski, MD, PHD,*
Jacek Lelakowski, MD, PHD,F Stanislaw Bartus, MD, PHD,* Steven J. Yakubov, MD,§
Randall J. Lee, MD, PHD7||Y
Krakow, Poland; San Francisco, California; and Columbus, Ohio
« Single center non-randomized trial
— 85/89 (96%) patients IMPL/INCL - 81 pts complete closure immediatelly
—3 pts >2 mm residual leak
— 1 pt >3 mm residual leak
«At 1+3 months 81/85 + 77/81 (95%) complete closure

«After 1 year 65 (98%) complete closure included 1 with previous leak

— COMPLICATIONS: Access related 3, pericardial effussion 2 / late 1,
SCD 2, late stroke 2

Bartus K at al: J Am Coll Cardiol 2013, 62:108-18.




Watchman — klinické studie:
PROTECT AF / PREVAIL / CAP

PROTECT AF CAP PREVAIL

Celkem pacientu

Pred randomizaci 54

Randomizovano 407

WATCHMAN 269

Kontrola 138

Novi operatori 39.1% / 38.8%

Sledovani(rok-nem/rok) 2621 (3.8let) 1328 (2.41et) 400 (0.98 let)




PROTECT AF:

Primarni cil: efektivita

Primarni efektivita

CMP (celkem)

Ischemické
Krvacivé

Systémova
Embolizace

Smrt
(KV & nejasna)

Pocet prihod
(na 100 nem-roky) Hodnoceni
WATCHMAN Kontroly Pomér Non-
(N=463) (N=244) (95% Crl) inferiorita  Superiorita

Come i om  Comms

1.26 (0.72, 3.28) 0.779 0.147

( 015(003,049) 0999 0.999

NA NA NA

0.40 (0)3,0.82)  >0.999

DR.Holmes, VR.Reddy, ZG.Turi, et al. Lancet 2009; 374:534.
V.Reddy, S.Doshi, H.Sievert et al, Circulation 2013;127:720-729.
V.Reddy et al, LBCT at HRS Scientific Sessions, May 2013.



Vysledky dlouhodobého sledovani:
Celkova mortalita

Hazard Ratio with Watchman, 0.66
(95% ClI, 0.45 - 0.98)

— Watchman
= = Control
P =0.0379
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Time (Months)
No. at Risk
Watchman 373 360 352
Control 204 193 177

V.Reddy et al, LBCT at HRS Scientific Sessions, May 2015



PROTECT AF:

Primarni cil - bezpecnost

WATCHMAN
Kontrola

(@)
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|
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Udalosti/
Sledovani pomér 95% Crl

2621 n.-roky 1.17 0.78,1.96
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WATCHMAN 463 376 364 357 352 341 330 319 308 263 156
Kontrola 244 228 214 207 195 182 167 151 136 109 63




<
S
—
c
o
O
©
al

Bezpecnostni cil — vsechny studie:
PROTECT AF, CAP & PREVAIL

1.polovina 2.polovina CAP PREVAIL
(n:2|32) (n:2'31) (n=566) (Nn=269)

Y
PROTECT AF

V.Reddy et al, LBCT at HRS Scientific Sessions, May 2013



Studie ASAP: Prehled

Okluder Watchman + vysazeni Warfarinu ( )

o Clopidogrel 6 mésicu & ASA trvale
o 4 Centrav EU

64 pacientu bylo Kl pro zarazeni do studie
] - Vék =75 -39%
o Vek 25274 (53 — 88) e HN - 91%
o CHADS, 28+12( 1- 5) » DM - 31%
e CHSS - 25%

] « CMPITIA - 36%
Uspésna implantace Watchman 142/150 (94%)
o Perikardialni tamponada u jednoho nemocneho (1.6%)

Sledovani:
o 1trombus 3 mésice po impl. (vymizel po 2 més.heparinu)

V.Reddy et al, J Am Coll Cardiol. 2013 ;61:2551-6
Sharma D et al: J AmColl Cardiol 2016;67: 2190-92



Studie ASAP: Prehled

Events / Pt-Yrs
(Rate per 100 Pt-Yrs)

Death 9/180.0 (5.0)
All Stroke 4/176.0 (2.3)

Ischemic Stroke 3/176.9 (1.7)
Hemorrhagic Stroke 1/179.1 (0.6)

V.Reddy et al, J Am Coll Cardiol. 2013 ;61:2551-6
Sharma D et al: J AmColl Cardiol 2016;67: 2190-92



Studie ASAP: Prehled

77% méné udalosti
m Expected, Based on CHADS?2

Score

1,7%
Observed rate in ASAP

V.Reddy et al, J Am Coll Cardiol. 2013 ;61:2551-6
Sharma D et al: J AmColl Cardiol 2016;67: 2190-92




Muzeme data ze studie PROTECT AF
a studie ASAP pouzit pro posouzeni
efektivity/bezpecCnosti
ostatnich okluderu ouska levé siné?



Metaanalyza randomizovanych studii

7/ randomizovanych studii: n

Identifikace & vybér studie

We identified 1,069 potentially
relevant studies from all databases

182 Records screened after
duplicates removed

12 Full studies assessed for
eligibility

7 studies included in qualitative
synthesis

7 studies included in quantitative
synthesis

887 studies excluded (did not meet
inclusion criteria based on title or
abstract

170 studies excluded because they
did not evaluate NOAC vs. Warfarin
or Watchman vs. Warfarin or were
not an original RCT, but a previous
narrative or systematic review

= 73.978 nemocnych

Watchman & antitromboticka lécba

Implant — 45 day
Warfarin* + Aspirin 81
mg

LAA Sealt No LAA Sealt

45 day — 6 Months

Aspirin 325mg +
Clopidogrel

45 day — 6 Months
Warfarin§ + Aspirin 81mg]

6 Months — 5 Years

Warfarint + Aspirin
81-325mg§

6 Months — 5 Years
Aspirin 325mg

Briceno DF /Natale A/ Di Biase L et al: Circulation EP 2015 : 8: 1057-64



Metaanalyza randomizovanych studii

7/ randomizovanych studii: n =73.978 nemocnych
Srovnavany NOAK vs Warfarin
Okluder vs Warafrin

Stugy name Statistics for each studly
MHoddls Lower Upper

mtio  limt limt ZVae pVaw
Qevice PROTECTAF oTa@2 030 1651 0645 03519
Deace PREVAIL 360 0446 DA 128 027
Qudce 1231 Q0304 499 Q22 07H
NAC RELY 07% 0614 0820 -3 0001
NC ROCKET-AF 0B 0741 1035 1580 Q0119
NC J-ROCKET-AF 0451 02% 102 -1G 0067
NC ENCAGEARTIMAS 1003 0B8R2 1122 O0N7 0907
NAC ARISTOTLE 072 0685 0551 2501 0012
NC 08B 070 090 -236 009
PLT ACTIVEW 1806 1413 2625 4149 0000
PLT 1906 1413 2685 4149 0000
Ovesall 080 088 111 0201 07N

Treatment Altemative

0.01 01 100
INTERVENTION WARFARIN

Briceno DF /Natale A/ Di Biase L et al: Circulation EP 2015 :; 8: 1057-64




Metaanalyza randomizovanych studii

7/ randomizovanych studii: n =73.978 nemocnych
Srovnavany NOAK vs Warfarin
Okluder vs Warafrin

Statistics for each study Events / Total

odds Lower Upper

ratio limit limit Z-Value p-Value Intervention  Warfarin
Device PROTECT-AF 060 031 14 -15% 012 21/483 18/244
Device PREVAIL 120 031 472 026 079 7/269 3/138
Total (95% CI) 068 038 12 129 020 28/7R 2113
NOAC RELY 090 080 101 186 006 8BB4/ 12091 487/602
NOAC ROCKET-AF 083 069 100 -19% 005 208/7061 250/ 7082
NOAC JROCKET-AF 140 044 445 058 0% 7/637 571637
NOAC ENGAGEAF-TIM48 083 081 097 -259 001 1510/ 14068 839/ 7038
NOAC ARISTOTLE 08 079 100 -200 005 603/9120 669/9081
Tatal (95% €D 089 084 084 415 000 3212/42078 2250/ 20858

GCroupby
Treatment Altemative

Helerogeneity Device: Chi2= 0.82; df= 1; P= 0.36; £= 0 0.01 04 1 100

Heterogenaity NOAC: Chi2= 1.14; df= 4; P= 0.89; =0 . .
Favors Intervention Favors Warfarin

Briceno DF /Natale A/ Di Biase L et al: Circulation EP 2015 :; 8: 1057-64



Metaanalyza randomizovanych studii

7/ randomizovanych studii: n =73.978 nemocnych
Srovnavany NOAK vs Warfarin
Okluder vs Warafrin

Study rame Statistics for cach study MH oclds ratio and 85% Q1
MHodds Lower

ratio  limit  limit Z-Vale pVale
PROTECT-AF 1687 0538 303 1M5 0081
1687 0838 303 175 008
RELY 0830 07 04& 220 0024
ROCFET-AF .27 0880 108 030 071
J-ROCKET-AF 0851 O3 1471 Q546 0585

ENAACEAFRTIMA4S 0628 053 07 -7842 Q000
ARISTOTLE 06 0600 0802 4847 0000
0T 0847 0973 2222 (0025
ACTIVE-W 111 0RF 1485 OB 0510
1101 087 1485 0860 0510
0920 Of2 100 D28 0%

oo o4 10 100
INTERVENTION WARFARIN

Briceno DF /Natale A/ Di Biase L et al: Circulation EP 2015 :; 8: 1057-64



Metaanalyza RS & observacnich studii

Embase: (((({(dabigatran)
OR rivaroxaban) OR
edoxaban) OR apixaban)
AND atrial fibrillation) AND
stroke), pub.type = article,
article in press or letter:
1235 results

Combined: 1913
unique publications
Reviews (n=19)
Economy related (n=13)
234 abstracts reviewed || NOAC for perioperative
use (n=5)

Others (n=18)

Pubmed:(({{{(dabigatran)
OR rivaroxaban) OR
edoxaban) OR apixaban)
AND atrial fibrillation)
AND stroke):

1384 publications

Pubmed:(Atrial fibrillation)
AND ((Ati'ial Appendage
closure) OR (Atrial
Appendage occlusion)):

547 publications

Combined: 1048
unique publications

Embase: (Atrial fibrillation)
AND ((Atrial Appendage
closure) OR (Atrial
Appendage occlusion)):

1087 results

Less than 10 patients (n=40)
Animal studies (n=5)

Anatomy/postmortem (n=4) .
\maging related [n=13) 224 abstracts reviewed
Lariat (n=3); PLAATO (n=4)

Reviews (n=78)
Others (n=17)
141 NOAC

51 LAAO 9 Watchman

trials related

trials related

Obs. studies

Patients received concomitant
surgery or AF ablation (n=8)

Mean follow-up < 12m (n=20)
No stroke outcome data (n= 1)

Patients maybe ihtfudedin
another study (n=2)

20 included in
LAAO
meta-analysis

3.821 nemocnych s okluderem LAA

publications

publications

6 RCTs included
in network
meta-analysis

38 NOAC
Obs. studies

No stroke outcome data
(n=19)
Mean follow-up < 10m (n=7)

Patients maybe included in
another study (n=2)

Others (n=3)

7 included in
NOAC
Meta-analysis

Xin Ll et al: Heart Rhythm 2016



Metaanalyza RS & observacnich studii

Study characteristics Baseline characteristics of patients

Follow-up Follow-up Mean CHADS, Mean
Trial name Study design No. of patients  duration (y) Treatment group (patient-years)  Age ()’ Male sex (%) score TTR (%)

RE-LY Randomized, open-label 18,113 2 Dabigatran 110 mg bid" 11,875 714286 643 2.1
Dabigatran 150 mg bid 12,079 71.5+88 632 2.2
Warfarin (INR 2.0-3.0) 11,783 716+86 633 2.1
ARISTOTLE Randomized, double-blind 18,201 i Apixaban 5 mg bid 16,723 70 (63-76) 64.4 2.1
Warfarin (INR 2.0-3.0) 16,556 70 (63-76) 65.0 2.1
ROCKET-AF Randomized, double-blind 14264 ! Rivaroxaban 20 mg qd* 11,152 73 (65-78) 60.3 3.5
Warfarin (INR 2.0-3.0) 11,276 73 (65-78) 60.3 35
ENGAGE AF-TIMI 48 Randomized, double-blind 21,105 ; Edoxaban 30 mq qd 18,848 72 (64-78) 61.2 2.8
Edoxaban 60 mq qd 18,859 72 (64-78) 62.1 2.8
Warfarin (INR 2.0-3.0) 18,757 72 (64-78) 62.5 2.8
PROTECT AF Randomized, unblinded 707 Watchman 1,728 M7+85 704 2.2
Warfarin (INR 2.0-3.0) 929 72792 701 23
PREVAIL Randomized, unblinded 407 : Watchman 564 74074 677 2.6
Warfarin (INR 2.0-3.0 2,298 749+ 7.2 746 2.6

Xin Ll et al: Heart Rhythm 2016



Metaanalyza RS & observacnich studii

A

Ischemic stroke prevention
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Apixaban  Dabigatran 110 Dabigatran 150 Edoxaban 30 Edoxaban 60 Rivaroxaban Warfarin Watchman

Treatment

Wrankl WErank?2 Wrank3 W rankd B rankS W@rank6 @ rank7? W rank8

Xin Ll et al: Heart Rhythm 2016



Metaanalyza RS & observacnich studii

B

Hemorrhagic stroke prevention
0.5
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Apixaban  Dabigatran 110 Dabigatran 150 Edoxaban 30 Edoxaban 60  Rivaroxabhan Warfarin Watchman

Treatment

Wrankl HErank2 Hrank3 H rankd B rankS Erank6 B rank7? B rank8

Xin Ll et al: Heart Rhythm 2016



Metaanalyza RS & observacnich studii

Ranks of stroke prevention Ranks of major bleeding events

=

I h
|
=

NOAC Warfarin Watchman NOAC Warfarin Watchman

® Rank 2

B

ORs of stroke prevention ORs of major bleeding events

117 1.16 1.27 0.66
oA (0.57,2.97) NOACE (0.84,1.88) | (0.29,1.45)
0.86 . 0.99 0.79 . 0.52
oshiris 056100
0.86 1.01 1.52 1.93

Xin Ll et al: Heart Rhythm 2016




,,Cost' efektivita okluze LAA
vs Warfarin & Dabigatran

Analyza vychazi ze skuteCnosti studie PROTECT-AF a studie RE-LY
,Cost" efektivita kalkulovana na obdobi 10 let IéCby
V podminkach uhrady zdravotni péCe SRN v ramci uhrady DRG

Watchman "2

Ischaemic stroke

Haemorrhagic stroke 0.3%
Major bleeding 126%
Mortality 32%

Percent of strokes that were disabling or fatal

Kalkulace rizika~ 10 let

Ischaemic stroke
Haemorrhagic stroke
Major bleeding 12.0%
All-cause mortality

Warfarin"?
Vyskyt hlavnich kompikaci : studie PROTECT AF & RE-LY

1.2%
3.6%
4.5%

28.6%
38.6%

Amorosi SL et al: Europace 2014,16: 1132.



,,Cost' efektivita okluze LAA
vs Warfarin & Dabigatran

LAAC

Risk of ischaemic Risk of pericardial Risk of device . . . .
shroke alfision embolization << One time risks associated with procedure

v

Procedure successful?

<< Annual risks
faced each year until death

<< Increased risk of death
with severe disability

Amorosi SL et al: Europace 2014,16: 1132.



,,Cost' efektivita okluze LAA
vs Warfarin & Dabigatran

25000 €

20 000 €

15000 €

10000 €

5000 €

Year Year Year Year Year Year Year Year Year Year
1 2 3 4 5 6 7 8 9 10

—|AAC —\Warfarin ——Dabigatran

Source

Minor ischaemic stroke G-DRG B70C: cerebrovascular accident
Major ischaemic stroke G-DRG B70A: cerebrovascular accident
Haemorrhagic stroke G-DRG B70A: cerebrovascular accident
Major bleeding G-DRG G73Z: gastrointestinal bleeding

Annual cost of warfarin + INR monitoring IFAP 3606 Plasmathrombinzeit (PTZ) 4.08 x 12 (1 x/month) + PKV
procedural code 15 17.49 x 4 (4 visit/year)

Annual cost of dabigatran IFAP

Cost of Watchman procedure G-DRG F95A: left atrial appendage closure

Cost of pericardial effusion G-DRG F75D: conditions of the circulatory system
Cost of post-acute care for minor stroke €12709 Dodel, 2004

Cost of post-acute care for major stroke €26 250 Briiggenjiirgen, 2007

Annual cost of care for severe disability €22274 Briiggenjiirgen, 2007




,,Cost' efektivita okluze LAA
vs Warfarin & Dabigatran

1. rok 8. rok 10. rok
Watcham 10.250 € Watchman 15.061€ Watchman 16.736 €
Warfarin 876 € Warfarin 15.158 €
Dabigatran 1.905 € Dabigatran 16.184€

Cost dabigatran
Cost LAAC
Dabigatran ischaemic stroke risk
Dabigatran disability
LAAC ischaemic stroke risk
LAAC disability
LAAC haemorrhagic stroke risk 0.36% 0.24%
Dabigatran haemorrhagic stroke risk 0.08 % 0.12%
Dabigatran major bleeding 249% 3.73%
LAAC major bleeding 1.51%M1.01%
Cost warfarin 97.2064.8
Warfarin ischaemic stroke risk 1.12% 1.68%
Warfarin haemorrhagic stroke risk 0.96% 1.44%
Wartarin major bleeding 288% 4.32%

Warfarin disability 42.40% 63.60%

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4500 5,000 5500 6,000 6,500 7,000
Cost savings of LAAC over dabigatran at 10 years

Amorosi SL et al: Europace 2014,16: 1132.



Okluze LAA v NNH (2004-2015)

Celkem 237 implantaci

Zeny
,35%

Muzi

65%

60

40

N

0

Coherex;

29

Amulet; 8

Amplatz;
32

Plaato; 27

® Jiny okluder

Lariat; 8

Watchman
133

Watchman

Nejmladsi

Nejstarsi

Prumér

Pramér 1.poloviny

Prumér 2.poloviny

2004

Mladsi 50 let
2015




Okluze LAA v NNH (2004-2015)

Diivody implantace okluderu

Intolerance
warfarinu

Systémova
INR embolizace

Nenastavitelné

38%

Hemoragie

Medikace bezprostiedné
po implantaci

Antiagregace Warfarin/LMWH

56%

Ambulantni sledovani:
Optimalné kontroly 45D, 6M, 12M (s jicnovou
echokardiografii), dale po 1-2 letech
Celkem 440 ,,pacientorokii“
Vsichni pacienti pfevedeni na antiagregaci

21 pacienti se alespon kratkodob¢ muselo vratit k

antikoagulaci

[katatrizacni ablace (7x), plicni embolie(5x),

nitrosrde¢ni trombus(4x), jiny (5x)]
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Vysledky NNH

Celkem 9x CMP pfi souhrnném follow-up 2.4 roku = 440 ,,pacientoroka.
Odpovida 2,0 % ro¢nimu riziku CMP po implantaci okluderu.

1. - 4. rok po implantaci

5 X aterotrombogenni (ischemicka)

2X TIA

1x kardioembolizacni s prokazanym trombem okluderu
1x hemoragicka na DAPT

CHADS, @ 3.2
CHA,DS,VASC @ 4.4

Oc¢ekavané rocni riziko >5%
VS.
Skute¢éné riziko 2% @

CHADS2 / CHA2DS2VASc




PRAGUE-17

Hlavni reSitel:

3. LF UK Praha, doc. MUDr. Pavel Osmancik, PhD.

7 spolupracujich kardiocenter:

Fakultni nemocnice Kralovské Vinohrady, doc. MUDir. Petr TouSek, PhD.
Fakultni nemocnice Brno, MUDr. P. Kala, PhD

Nemocnice Na Homolce, prof. MUDr.Petr Neuzil, CSc

Fakultni nemocnice Plzenn, MUDr. Vlastimil Vancura, PhD

Fakultni nemocnice Hradec Kralové, doc. MUDr. Josef Stasek, PhD
Masarykova nemocnice Usti nad Labem, prof. MUDr.Pavel Cervinka, PhD

Nemocnice Podlesi, MUDr. Marian Branny




PRAGUE-17

Primarni end point:

1) CMP (jakéhokoliv typu)

2) jiné kardioembolizacni prihody
3) klinicky zavazné krvaceni
4) amrti

5) zavazné periproceduralni (s uzavérem LAA spojené) komplikace.

Sekundarnimi end-point:

1) incidence jednotlivych soucasti primarniho end-pointu

2) dale kvalita Zivota

3) mensi klinicky vyznamné krvaceni

4) ekonomicka kalkulace srovnani 1é¢by

5) analyza zmén hladin natriuretickych peptidu a cytokinu pred a pul roku po zakroku

6) vztah morfologie LAA dle CT k uspéSnosti uzavéru




PRAGUE-17 kandidati

Vstupni kritéria:
1) CHA2DS2-VASc score > 3 a HAS-BLED > 3;
2) vétsi krvaceni pii 1écbé warfarinem v anamnese

3) kardioemboliza¢ni prihoda pii lécbé warafrinem

Alespon 1 ze vstupnich a Zadné z vylucujicich kritérii

Vylucovaci kritéria:

1) trombus v LAA

2) mechanicka chlopenni protéza

3) mitralni sten6za

4) uzdvérLAA pri KCH vykonu v minulosti

5) oc¢ekavané délka Zivota pod 2 roky

6) komorbidity, které predstavuji indikaci k p.o.antikoagulaci
7) PFO i aneurysma sin.septa

8) mobilni plat v aorté

9) symptomaticka aterosklerdza karotického povodi
10) perikardialni vypotek nad 10 mm

11) klinicky vyznamné krvaceni v predchozim mésici
12) kardioembolizacni pfihoda v predchozim mésici

13) akutni korondrni syndrom v poslednich tfech mésicich



Zaverecneé shrnuti

« Zbyva odpoveédet na mnoho otazek:

— Jaka je realtivni u€innost okluze LAA vs NOAK (Il and Xa) ?
— Jsou vSechny okludery a strategie okluze LAA srovnatelné ?

» Minimalizace proceduralniho rizika ?
» Eliminace rizika vzniku trombu na okluderu LAA ?

— Ekonomicka otazka: Cena okluze vs kontinualni (N)OAK  ?






Vyvoj novych okluderu LAA

« Endovazalni okluze
Soucéasna generace

— Watchman
Nova generace



Vyvoj novych okluderu LAA —
Amplatzer Cardiac Plug

Endovazalni okluze
— PLAATO

— Watchman
Nova generace

— Amplatzer Cardiac Plug
Amulet

— Wavecrest

— Lifetech

— Occlutech

— Sideris Patch
— Cardia

- PFM

—  Gore

Perikardialni

—  Laariat | V.Reddy & P.Neuzil



Amplatzer Cardiac Plug
Post-Market CE registr

Prospektivni studie (n = 204)
100 % monitorovano
Nezavislé hodnoceni AE

15 center v EU

Sledovani: 1214 nem-més.

2 Walsh, ACP EU Prospective Observational Study, EuroPCR 2012



Amplatzer Cardiac Plug

primarni cil: bezpec¢nost

_lFfﬁBI;L-procedural Stroke / 0 (0.0%) 0 (0.0%) 0 (0.0%)

Serious Pericardial Effusion 3 (1.5%) 0 (0.0%) 3 (1.5%)
Device Embolization 3(1.5%) 0 (0.0%) 3(1.5%)

Device Related Thrombus 0 (0.0%) 5(2.4%) 5(2.4%)

Total Safety Events 6 (2.9%) 5 (2.4%) 11 (5.4%)

* CMP/TIA spojena s implantaci ACP — hodnoceno jako AE

N=204 2 Walsh, ACP EU Prospective Observational Study, EuroPCR 2012



Vyvoj novych okluderu LAA —
Amplatzer Amulet
 Endovazalni okluze o Amp|atzerAmu|et:

* Tlustsi distalni ¢ast: snazsi umisténi,

* Skryty tchyt vrutu: hladsi povrch disku do LS
* VEtsi rozmer prox. disku: vétsi rozsah pokryti
o Pre-loaded“ — v katetru

* Flexibilni vodic: vizualizace pfed uvolnénim

*  Amulet e Véts$i rozmér, do 34 mm




Vyvoj novych okluderu LAA —
Wavecrest

« Endovazalni okluze

Okluder se umisti jesté pred
uvolnénim kotvic¢ek

— \Wavecrest




Okluder Wavecrest

Endovazalni okluze

Wavecrest

1. Opakované uvolnéni

2. 20 fixaénich kotvicek
3. Distalni aplikace kontrastu
- Oveéreni stability
- Oveéreni okluze
4. 3velikosti (22mm, 27mm, 32mm)
5. ePTFE:

- Dokonala okluze
- Minimalné trombogemmi



Okluder Wavecrest

Princip implantace 30-denni autopsie




Studie Wavecrest |I: Prehled

planovano provedeno
(n=73) (n=69)

45 dni po impl. 67 (92%) 67 (97%)

Pacientu

celkem
n=73

Uspésna implantace 70 (96%)

Uginny efekt implantace* 68 (93%)
Uspé&sna Selhani
implantace implantace
n=70 n=3

Velikost okluderu
L (32mm) 15 (22%)
Anatomické Selhani M (27 mm) 31 (44%)

davody okluderu* S (22 mm) 24 (34%)
n=2 n=1

Ztrata
sledovani
n=1

Okluder/pacient 1.2

ZivérecCné
hodnoceni Cas vykonu (@ minuty) 67
n=69




Vyvoj novych okluderu LAA —

Lifetech

Endovazalni okluze

PLAATO

Watchman
Nova generace

Amplatzer Cardiac Plug
Amulet

Wavecrest
Lifetech
Occlutech
Sideris Patch
Cardia

PFM

Gore

Perikardialni

Laariat

Nitinol
PET membrana
Potahovany Nitinol
Distalni kotvy s angulovanymi
hacky
— Pro opakované manipulace

Opakované repozice!
7-10 F zavadéc




Okluder Lifetech

) Distalni destnik Destnik o
Vysunuti édsteéné kompletné Uvolneni
destniku uvolnén uvolnén prOX.diSkU




Vyvoj novych okluderu LAA —
Occlutech

*  Endovazalni okluze Nitinol, nano technologicky

material pokryvajici sitovinu
* Fixace pomoci malych klicek
« Flexibilni konektor
o 12 Fr zavadéc
« Jiz ovérovaci klinicka série

— Occlutech




Vyvoj novych okluderu LAA —
Sideris Patch

* Endovazilni okluze e Samo-expandabilni ,,patch*

« Upon je usnadnén inflaci
balonkového katetru

« Balonek je v kontaktu se sténou
LAA, zGstava v dutin€ LAA
« Ji1z ovérovaci klinickeé studie

— Sideris Patch




Vyvoj novych okluderu LAA —

Cardia
Endovazalni okluze * Nitinol, potazeny - lvalon
— PLAATO » Distalni kotvicky
—  Watchman * Flexibilni konektor
» Nova generace « Jiz ov€rovaci klinické studie

Perikardialni

Amplatzer Cardiac Plug
«  Amulet

Wavecrest
Lifetech
Occlutech
Sideris Patch
Cardia

PFM

Gore

Laariat



Vyvoj novych okluderu LAA —
PFM

« Endovazalni okluze

OCCLUDER DISC

ANCHOR

STRETCH STABILIZING STRING

— PFM

OCCLUDER DISC
— Gore




Evoluce okluderu ouska levé siné v NN

Amplatzer
PLAATO Watchman Cardiac Plug WaveCrest

[2006-2010] [ACP] Coherex
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Watchman — nova Lariat endo/epi Amplatzer

generace [2010-..] Cardiac Plug 2
(Amulet)
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Vysledky NNH

Celkem 9x CMP pfi souhrnném follow-up 2.4 roku = 440 ,,pacientoroka.
Odpovida 2,0 % ro¢nimu riziku CMP po implantaci okluderu.

v 1. az 4. roku po implantaci
5x aterotrombogenni

2X TIA

1x kardioembolizacni s prokazanym trombem okluderu
1x hemoragickd na DAPT

CHADS, O 3.2
CHA,DS,VASC @ 4.4

Ocekavané roc¢ni riziko >5%
VS.
Skute¢né riziko 2% @

CHADS2 / CHA2DS2VASc
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Zaverecneé shrnuti

* LAA je kritickou strukturou patogeneze CMP

* LAA okluze je doporuC¢enou metodou

— Lokalni vs Systémova antitromboticka 1écba




Zaverecneé shrnuti

« Zbyva odpoveédet na mnoho otazek:

— Jaka je realtivni u€innost okluze LAA vs NOAK (Il and Xa) ?
— Jsou vSechny okludery a strategie okluze LAA srovnatelné ?

» Minimalizace proceduralniho rizika ?
» Eliminace rizika vzniku trombu na okluderu LAA ?

— Ekonomicka otazka: Cena okluze vs kontinualni (N)OAK  ?






Final Thoughts

PROTECT AF revealed that “Local” therapy with
Watchman is superior to Warfarin

— 40% reduction of stroke / systemic embolism / CV death
— 60% reduction in Cardiovascular Mortality

— 34% reduction in All-Cause Mortality

Overall safety event rate similar, but up-front risk
— Event rate diminished with experience
» ~5% (PROTECT AF) > ~2% (CAP/PREVAIL) > 0% (Mt Sinai)
New Devices are promising
— Watchman — Next Gen Device
— Amplatzer Cardiac Plug / Amulet
— Wavecrest: Low device-related thrombus rate??

Pericardial LAA Suture Ligation
— What is the safety profile?



