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Uzaveér ouska LS a PFO — kdy a komu?

Ousko levé sineé:
Starsi, vice nemocni pacients
- Vyssi riziko recidivy SE
KratSi predpokladana doba prevence

D s

LI 40" 4V 4

DalSi duvody pro uzavér PFO vedle SE
Dlouha predpokladana doba prevence
Uzaver PFO = jednoduchy vykon



Indikace katetrizacniho uzaveru ouska leve sinée

Ousko levé siné:

Je zbytecna struktura? Je moznée ji
,beztrestné‘ odstranit ?

Zasadni podil na systol. aktivite LS
Zlepsuje plneni LK; tCO
Vyrovnava tlaky v LSS, udrzovani objemu

tekutin (zizen; navozeni diurézy)

Endokrinni aktivita ( sifiovy i mozkovy ? Natrureticky peptid)
XX

NejCastéjsi misto vzniku trombu v LS
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Fibrilace sini:

- 3—-5% nad 65 let véku
- Pricina 15 — 20% ischem. CMP/TIA

- Prumérné riziko CMP 5%/rok
> 30% nad 80 let

- Meéne jak 50% FIS a CHADS, = 1 prezije
5 let

- Vice jak 90% !! lokalizace trombu v
ousku LS u nevalvularnich FiS
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Indikace katetrizacniho uzaveru ouska leve sinée

Chirurgicka eliminace ouska
LS:

- Obecne akceptovanad 1930), ale malo dat
- Riziko rezidualniho leaku
- Moznosti chirurgicke eliminace

- excize

- sutura/ligace

- stapler

(Kanderin JACC 2008 134 p.= uspéch 73%x23x0;
LAAOS st. - sutura 45%, stapler 72%; ligace 36%

- torakoskopicky
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Moznosti katetrizacni eliminace
ouska LS :

- Uzavfeni ouska LS transseptalnim
pristupem
- (PLATOO system)

- WATCHMAN systém
- Amplatzer cardiac plug (ACP)
- Aplatzer Amulet systém

dalsi vstupuji na trh

- kombinovana technika

transseptalni s transperikardialni
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Indikace katetrizacniho uzaveéeru ouska leve siné

Left Atrial Appendage Occlusion

-
.
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Moznosti katetrizacni eliminace
ouska LS :

- Vysledky studii:
- PLATOO systém

Ostermayer JACC 2005
111 pac., 97,3% uspesnost implantace
90-100 % kompletni = uzavreni dle TEE
65% redukce CMP proti pfedpokladu
7 MAES (1x amrti, perikardialni v., hemothorax)
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Moznosti katetrizacni eliminace
ouska LS :

- Vysledky studii:
- Amplatzer cardiac plug (ACP)
neni randomizovana studie
Park (Catheter Cardiovasc Interv. 2011)
Lam (Catheter Cardiovasc Interv. 2011)
Urena J am coll cardiol. 2013)

Tzikas (Eurolntervention 2015)

ACP = bezpecny, efektivni
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Moznosti katetrizacni eliminace
ouska LS :

- Vysledky studii:
- Amplatzer Amulet

randomizovana studie Amulet IDE — bézi

vice jak 1600 pacientu

Landmesser (Eurolntervention 2017)
observacni studie 1088 pacientu
- vysoka uspésnost — 99%
- obdobné komplikace — MAE 3,2%;
- SAED 5,6%



Indikace katetrizacniho uzaveru ouska leveée siné
- Vysledky studii:
- WATCHMAN systém

PROTECT AF — studie noniferiority 707 pac.
random. 2 : 1 proti Warfarinu (2005-2008)
sledovani 18 mésicu = > noninferiority
sledovani 3,8 roku = > superiority

(Circulation. 2013;127; 720-729; JAMA. 2014; 312(19),1988 1998)

PREVAIL

407 pacientl , sledovani 18 mésicu
pokles komplikaci (CAP)
(J Am Coll Cardil 2014; 64:1-12)
EWOLUTION registry
observacni studie 1021

(European Heart Journal (2016,37; 2465-2474)



@ e JAMA Network

From: Percutaneous Left Atrial Appendage Closure vs Warfarin for Atrial Fibrillation: A Randomized Clinical

Trial

JAMA. 2014:;312(19):1988-1998. doi:10.1001/jama.2014.15192

4998 Patients screened

4291 Ineligible

845 Refused to participate or provide
consent

360 Planned cardioversion or cardiac
ablation within 30 days

343 Lone AF or transient AF alone

283 LV ejection fraction <30%

275 CHADS; score of 0

240 Unwilling or unable to take warfarin

1945 Various clinical and echocardiographic
reasons

707 Randomized

463 Randomized to receive mechanical

left atrial appendage closure (device)

Y

408 Had device implanted
55 Did not have device implanted
14 No attempt made

41 Attempt failed
overseas.

L

15 Withdrew
13 Lost to follow-up

12 Other?

4
463 Included in analysis

244 Randomized to receive warfarin

(control)
\d
241 Received warfarin
3 Did not receive warfarin

L

45 Withdrew
11 Lost to follow-up
10 Other®

v

244 Included in analysis
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E Ischemic stroke E Cardiovascular mortality E All-cause mortality
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Event Free Probability
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CENTRAL ILLUSTRATION Stroke Prevention in Nonvalvular Atrial Fibrillation With LAA Closure

Efficacy — 079 o022
.
All Stroke or SE —— .02 0.04
L]
Ischemic Stroke or SE p— 185 005
Hemorrhagic Stroke r~—y— ox 0.004
CV/Unaxplained Death ——— 0ss 0.006
All-Causa Death o3 0.07
Favors Waschman <= == Favors warfarin

0.0 01 H 0

Harzard Ratlo (95% cl)
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-
| PROTECT AF
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Q67 e PREVAIL
— CAP2
05 T T T v '
[ 1 2 3 4 s
Time (Years)
PROTECTAF 46 B2 30 337 235
CAP ug im 464 434 293 59
PREVAIL 269 234 182 3 o
CAP2 579 16 0

#Holmes, ¥, D.R. ot 3. J Am Coll Cardiol. 2015; 65(24:-2614-23.

(Upper Panel) Combination of PROTECT AF (Wathman Left ftral Appendage Systemn for Embolic Frotecton n Patients wth Atnal Fibrl lation) and PREVALL (Pro-
pectve fandomized Evalustion of the Watchman LAA Cosure Davice In Patents With Atral Fibeliation Vesus Long Tern Warfarn Thaapy) tral patients receiving the
Watchman dewce, comparad with patents receiving cdronic warfann for owerall stroke, schemic stroke, and ai- use death. (Bottom Panel) Watchrman performance
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({CAP2), overadll freedom from event was smily in dl 4 goup s Tested with Watchman. CAP — Continuad Access to PROTECT AF regsty: O —~ confidence imtesval; OV ~
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FIGURE 2 PROTECT AF/PREVAIL Combined: Meta-Analysis Shows Comparable
Primary Efficacy Results to Warfarin

Efficacy ._Q_._. 079 0.22
All stroke or SE —— 1.02 0.94
lschemic stroke or SE . e 195 0.05
Hemorrhaglc stroke F L 1 : 0.22 0.004

lschemic stroke or SE >7 days l—'—l—i 156 0.21
CVfunexplalned death —— : 0.48 0.006
All-cause death l—-—i 0.73 0.07
Major bleed, all '_,_' 1.00 0.08
Major bleeding, non procedure-related —is— 0.51 0.002

Favors Watchman  —-—
0.0 a1
Hazard Ratlo (95%: C1)

—= [Fawvors warfarin
10

e I N

The combined data set of all PROTECT AF and PREVAIL Watchman patients versus chronic
warfarin patients documented: 1) similarity in overall stroke or systemic embolism;

2) ischemic stroke slightly increased with Watchman but hemorrhagic stroke significantly
decreased with warfarin; and 3) all-cause mortality and major nonprocedural bleeding both
significantly improved with Watchman. Cl = confidence interval; CV = cardiovascular;

HR = hazard ratio; 5E = systemic embolism; other abbreviations as in Figure 1.
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Indikace katetrizacniho uzaveéru ouska leve siné

Doporuceni pro okluzi nebo exkluzi ouska levé siné

Doporuceni

Po chirurgické okluzi nebo exkluzi LAA
se doporucuje pokracovat u rizikovych
pacientu s FS za ucelem zajisténi prevence
ischemické CMP v antikoagulaci.

Urovenb
B

Okluze LAA muze byt zvazena jako preven-
ce ischemické CMP u pacientu s FS a kon-
traindikacemi dlouhodobé antikoagulacni IIb
lécby (napf. u pacientu, kteri prodélali zivot
ohrozuijici krvaceni bez resitelné priciny).
Chirurgickou okluzi nebo exkluzi LAA
jako prevenci ischemické CMP lze zvazit b
u pacientt s FS podstupujicich kardiochi-
rurgickou operaci.

Chirurgickou okluzi nebo exkluzi LAA
jako prevenci ischemicke CMP Ize ™
zvazit u pacientu s FS podstupujicich
thorakoskopickou operaci pro FS.
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EHRA/EAPCI expert consensus statement on catheter-based
left atrial appendage occlusion

INDICATIONS

The main indication for LAA occlusion today is a relative or absolute
contraindication to (N)OACs in patients with AF and a CHADS.score of
21 or CHA.-DS.-VASc

score 22. It is important to realize that this recommendation is based on
observational studies and registries only. With increasing thromboembolic
risk, the use of LAA occlusion becomes more attractive.

Eurolntervention 2015:10:1109-1125



Indikace katetrizacniho
uzaveru ouska leveé sine

- Nemocni s vysokym rizikem systémove
embolizace s FIS kteri:
- maji kontraindikaci AKL
- prodélali zavazné krvaceni pri AKL
- zasadni problemy s nastavenim
davky AKL
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Problémy katetrizacni eliminace
ouska LS :

Rutinni zvladnuti transseptalni
punkce
Manipulace v tenkostenné
strukture LA a ouska LS (0.4- 1,5 mm)
- ,Bizardni“ anatomie ouska LS
Cena instrumentaria
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Komplikace katetrizacni
eliminace ouska LS :

- Komplikace transseptalni punkce

- Riziko perforace ouska LS (@ 1mm)

- Tamponada srdecni
Embolizace instrumentaria

- VVzduchova embolizace

- Lokalni komplikace v trisle
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Reddy, V.Y. et al. J Am Coll Cardiol. 2015; 66(24):2728-39.
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Perzistujici foramen ovale

* neni srdecni vada, pouze abnormalita

°* nema ,zadny“ hemodynamicky vyznam

ni cesta pro paradoxni
:)/:)ir.ém) ve embolizace

Ale | pro desaturacni syndromy

Dekompresni postizeni, vyskova nemoc...
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Katetrizacni uzaver
perzistujiciho foramen ovale

Duvody sou€asnych nejasnosti

- dukazy pro embolizaéni pfihody
souvisejici s PFO jsou vétsinou neprimeé

- jiné souvisejici abnormality (dysfunkce LS, arytmie..)

- vyskyt PFO u CS muze byt ¢asto incidnetalni
a naopak

- soubory mapujici vyskyt a [éCebné postupy

jsou nesourode
- instrumentaria k uzaveru PFO nejsou stejné ef.
- randomizované studie trpi fadou nedostatku




RESPECT

» 980 pacientu s kryptogenni CMP, 69 center

o Uzaver Amplatzer (n=499) x protidestiCkova
(74,8%) nebo Warfarin (25,2%) — (n=481), FU 2,6
roku (median 2,1)

» vySS§i ztrata pacientu v medik. skupiné

Stroke rate per Medical 0
100 patient-years Closure Therapy HR (95% CI) P Value
Intention to Treat 0.66 1.38 0'4f %22' 0.08
0.37 (0.14-
Per Protocol 0.46 1.30 0.96) 0.03
0.27 (0.10-
As Treated 0.39 1.45 0.75) 0.007

Carroll et al. NEJM 2013



RESPECT Efficacy Analyses

46.6%-72.7% risk reduction of stroke in favor of device

Totality of Evidence

46.6% - T2.7% nisk reduction of stroke in favor of

device

Primary Endpoint Analyses — ITT Cohort

50.8% nsk reduction of stroke in favor of device
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T 0.97—
[=] ] .
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[rF] " = :g
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< 0.93— :
Per Protocol KM 63.4% 0032 $ 0oy | HR:DMS Meglcal Group
Lt 0.9 1 Log-rank P-value: 0.0825 -
As Treated KM 72.7% 0.007 ggé— (95% Confidence interval = 0,217 - 1.114)
TR | | | | | [ I
0 1 2 3 4 5 [ 7
Time to Event (years)
Primary Endpoint Analyses — PP Cohort Primary Endpoint Analyses — AT Cohort
63.4% risk reduction of stroke in favor of device T72.7% risk reduction of stroke in favor of device
- 1,00 — .. 1.00—
= 0.99 — = 0.99—
2 0.98- 3 0.98 |
0.97 — —_— ] _ Device Grou
E 0.96 — Device Group ] gg;_ n=5 P
» 0.95— n=6 595
£ 09a- 2 0.94—
s 0.93— 4k 0365 Medical Group T 0.93— HR: 0273
E 0.92 — Log-rank P-value: 00321 n=14 E 0.92 — Log-rank P-value: 0.0067 Medical Gmup
W 091 = geq contidence interval = 0.141 - 0.855] w 0.91— 5ew confidence interval = 0.100 .:,H;r]”:lﬁ

0.90 I I I I I I |
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Time to Event (years)
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0.90 —, | | | [ | '
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RESPECT
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Primary Endpoint Analysis — ITT Cohort

50.8% risk reduction of stroke in favor of device il Ee)

1.00 —
0.99 —
0.98 —
0.97 —
gzg : Eigice Group
0.94 —

0.93 — Medical Group

HR: 0.492 _
0.92 — Log-rank P-value: 0.0825 n=16
0.91 —

(95% Confidence interval = 0.217 - 1.114)
0.90 —

| | | I | | | |
0 1 2 3 4 5 6 7

Time to Event (years)

Event-free Probability

3/9 device group patients did not have a device at time of
endpoint stroke 20

1. Ciox model used for analysis



Higher Discontinuation Rate in MM Arm
11% of MM Subjects: Off-Label PFO Closure

50% -
40% -
| ] AMPLATZER™ PFO Occluder
30% (N=499)
Discontinuation B Medical Management
Rate 20% (N=481)
o
10% -
HR: 0.560
Log-rank p-value: <0.0001

oo/o -ll I ' I | ! | ! ! | |

0 1 2 3 4 S 6 7 8 9 10
Time to Event (Years)

# at Risk (Discontinuation Rate)

AMPLATZER 499 (0%) 463 (4.9%) 369 (10.0%) 212(15.4%) 86 (22.8%) 20 (30.3%)
MM 481 (0%) 394 (14.4%) 307 (18.8%) 168 (26.5%) 71 (33.5%) 10(43.3%

ot



Nearly 1/3 of Recurrent Strokes in Extended
Follow-up Are of Known Mechanism

30 - 29
Atherosclerosis = 1
Small Vessel Disease =6
25 Cardioembolic = 5 (AF = 4, endocarditis = 1)
Other = 1 (radiation arteriopathy)
Dissection =0
Subjects with 20 -
Recurrent
Ischemic 15 - 13
Stroke
10 -
5 -
0 -
Cryptogenic Known
(Possibly Paradoxical pMechanisms

Embolism)

ot



1 out of 3 Recurrent Strokes Had Mechanism That PFO

Closure Cannot Prevent
Extended Follow-up in ITT Population

1.00
0.95 - ( 2
,E::;;:ﬂ?e I AMPLATZER™ PFO Occluder
ty i (N=499; # strokes = 18)
| [ Medical Management
0.90 1 (N=481, # strokes = 24)
O Stroke of Known Mechanism
HR: n/a (non-proportional hazards)
Log-rank p-value: 0.16
0'85 -l ) ) ) ) 1 | 1 I I )
0 1 2 3 4 S 6 7 8 9 10
# at Risk (KM Estimates) Time to Event (Years)
AMPLATZER 499 (0%) 463 (1.6%) 369 (1.9%) 212 (3.6%) 86 (6.0%) 20 (6.0%)
MM 481 (0%) 394 (3.2%) 307 (4.8%) 168 (5.1%) 71 (7.0%) 10(12.4%

ot



Significant Reduction in Recurrent Cryptogenic Stroke
54% Relative Risk Reduction in ITT Population

1.00

0.95 -
g:::;:irlfe I AMPLATZER™ PFO Occluder
y (N=499; # cryptogenic strokes = 10)
1 [ Medical Management
0.90 - (N=481, # cryptogenic strokes = 19)

@ Device notin place

1 HR: 0460
. @k p-valu@
0'85 -l ! ) 1 | 1 1 | )

0 1 2 3 B S 6 7 8 9 10

# at Risk (KM Estimates) Time to Event (Years)
AMPLATZER 499 (0%) 463 (1.2%) 369 (1.5%) 212 (2.5%) 86 (2.5%) 20 (2.5%)
MM 481 (0%) 394 (2.7%) 307 (4.1%) 168 (4.1%) 71 (5.2%) 10 (10.8%

ot




70% Relative Risk Reduction in Recurrent
Cryptogenic Stroke With Device In Place

1.00 -

0.95 -
Event-free AMPLATZER™ PFO Occluder Implanted
Probability L j

(N=464; # cryptogenic strokes =7)

B Not Implanted
0.90 - (N=516, # cryptogenic strokes = 22)

| HR. 0300
. @k p-valu@
0'85 -l ! ) 1 | 1 1 | )

0 1 2 3 B S 6 7 8 9 10

# at Risk (KM Estimates) Time to Event (Years)
AMPLATZER 464 (0%) 445 (0.9%) 357 (0.9%) 206 (1.9%) 82 (1.9%) 20 (1.9%)
Not Implanted 516 (0%) 412 (3.0%) 319 (4.6%) 174 (4.6%) 75 (5.7%) 10 (11.2%

ot



Freedom from Recurrent Stroke of Any Mechanism: <60 Yrs
52% Relative Risk Reduction in ITT Sensitivity Analysis

1.00 -
0.95 -
Eventfiee 1 o AMPLATZER™ PFO Occluder l |
Probability (N=475, # strokes = 12)
1 I Medical Management
0.90 - (N=483, # strokes = 22)
| HR:0.476
'@k p-value: 0.035 —
0.85 I i T T T 1 , : .

0 1 2 3 B S 6 7 8 9 10

# at Risk (KM Estimates) Time to Event (Years)
AMPLATZER 475 (0%) 417 (1.8%) 308 (2.1%) 166 (3.3%) 69 (3.3%) 15 (3.3%)
MM 463 (0%) 353 (3.4%) 254 (4.9%) 124 (5.4%) 51 (6.9%) 9 (14.7%

ot



Greater Benefit in Substantial Shunt or ASA Subgroup
75% Relative Risk Reduction in Recurrent Cryptogenic Stroke in ITT Population

1.00 -
: ]
0.95 -
ENant free AMPLATZER™ PFO Occluder
Probability [

(N=319, # cryptogenic strokes = 4)

| [ Medical Management
0.90 - (N=301, # cryptogenic strokes = 13)

1 HR:0.245
1cLog-rank p-value: 0.007
0.85 I Y T T T T T T T

0 1 2 3 B S 6 7 8 9 10

# at Risk (KM Estimates) Time to Event (Years)
AMPLATZER 319 (0%) 299 (0.6%) 229 (1.0%) 134 (1.5%) 52 (1.5%) 11 (1.5%)
MM 301 (0%) 243 (3.6%) 186 (4.8%) 105 (4.8%) 45 (6.6%) 7 (6.6%

ot



Subpopulation Differential Treatment Effect RESPECT

CAL TRIAL

Device Medical Y. P'I.I'alue Interaction

no. of patients/total number (%)

Overall 9/499 (18%) 16/481 (3.3%) ; ; | 0.492(0.217,1.114)  0.0825
Age : ' : : 0.5156
- 18-45 4/230 (17%)  5/210 (24%) | = | 1 0.698(0.187,260) 05901
- 46-60 5/262 (1.9%) 11/266 (4.1%) | -y : | 0.405 (0.140,1.165)  0.0828
Sex ; ; : 0.7312
- Male 5/268 (19%) 10/268 (3.7%) | s : | 0.448(0.153,1.311)  0.1321
- Female 8/231 (17%) 6/213 (2.8%) | b - { : . 0.571(D.161,2.024)  0.3789
Shunt Size ; . : : 0.0667
- None, trace or moderate  7/247 (28%)  6/244 (2.5%) : | 1034 (0.347,3.081)  0.9527
- Substantial 2/247 (0.8%) 10/231(4.3%) | ' 0.178 (0.039,0.813)  0.0119

20180 (1.1%6) 9/169 (5.3%) : 0.187 (0.040, 0.867)
A9 (2.2%)  1/3120(2.2%) ' " . 0.8BB9 (0.312,2.535)
Index infarct topography
~ Superficia
- Small Deep
- Other

. 0.366(0.129,1.038)  0.0487
| ' 1762 (0.156,19.93) 06429
| 0.558 (0.003,3.340) 05167

5/280 (1.8%) 12/269 (4.5%) |
2/57 (3.5%)  1/70 (1.4%)
2/157 (1.3%)  3/139(2.2%) |

Planned medical regimen ' 0.1966
Anticoagulant 4132 (3.0%) 31121 (2.5%) | 1.141 (0.255, 5.098) 0.8628
5/367 (14%) 13/359 (35%) ' | 0.336(0.120,0.944)  0.0299
. - ; '
0.0l 0.1 1 10 24

Favors Device Favors Medical



Recurrent Cerebral Infarct Size' -
Methods pre-specified; analysis post-hoc priie)

Device Group Medical Group

n/N (%) n/N (%)

Larger infarct >1.5¢cm 1/7 (14%) 9/13 (69%)

P=0.0573

Smaller infarct < 1.5¢cm 6/7 (86%) 4/13 (31%)

This exploratory analysis of site-reported recurrent cerebral infarct
size is provocative in suggesting that recurrent ischemic strokes in
the medical versus device group are not only more frequent but
also larger

25
1. Recurent Infarct slze reporied on primary endpoint popuiton

2. P-y3ue based on Fisher's Exact test



RESPECT

» 980 patients who had had a cryptogenic stroke,

69 center

- Patients who had had a cryptogenic stroke and
had a PFO were randomly assigned to medical
therapy or PFO closure.

« At a median of 5.9 years, the rate of recurrent
Ischemic strokes was lower in the PFO closure
group than in the medical-therapy group

Saver JL et al. N Engl J Med 2017;377:1022-1032



RESPECT

£ . A Primary End-Point Events
( 1.0+

0.9 _h‘—‘—‘—l—l_
1.00
0.8+ 0.99 %, :

0.98 7 e
0.7+ 0.97 b
0.96 ! - PFO closure group

2
=
L
>
L)
£
S 0.95
<= 0.6
£ 0.94 I_\—|
S 0.93 |
g 05 0.92
e 0.914 Medical-therapy group
% &l 0.90
o 0.89-
= 0.88
= 0.3 0.87 Hazard ratio, 0.55 (0.31-0.999)
o 0.86 P=0.046 by log-rank test
a
0.24 0.00 T T T T T T T 1
(o] 2 6 7 8 9 10
0.1
0.0 T T T T T T T T T 1
(o} 1 2 3 4 5, 6 7 8 9 10
Years to Event
No. at Risk
PFO closure group 499 476 464 447 421 352 262 197 128 77 41
Medical-therapy group 481 433 394 380 354 282 218 150 104 59 31

B Recurrent Ischemic Strokes of Undetermined Cause

1.0 .
0.9+ — e
1.00—“
O:55) 0.99-{*
2 0.98 l_‘_‘_\\\ e : PFO closure group
L
S o 4
£ 29 i
£ oef 0:95 .
0.94
£
S 0.93
-§ 0.5 0.92 Medical-therapy group
o 0.91
‘s 0.90
S 2
= 0.4 0.89
= 0.88-|
= 0.3 0.87 Hazard ratio, 0.38 (0.18-0.79)
e 0.86 P=0.007 by log-rank test
a
0.2 0.00 T T T T T T T T T 1
(o] S 2 3 4 5 6 7 8 9 10
0.1+
0.0 T T T T T T T T T 1
(o] 1 2 3 4 5 6 7 8 9 10
Years to Event
No. at Risk
PFO closure group 499 476 464 447 421 352 262 197 128 77 41
Medical-therapy group 481 433 394 380 354 282 218 150 104 59 31

Saver JL et al. N Engl J Med 2017;377:1022-1032




CLOSE

* 11 ruznych typu okluderu

663 Patients who had had a recent cryptogenic ischemic stroke attributed to PFO
with associated atrial septal aneurysm or large shunt were included in the study

|

10 Had contraindications to
PFO closure (randomization group 3)

|

|

Y

524 Had no contraindication to
PFO closure or oral anticoagulants
(randomization group 1)

|

Y

|

129 Had contraindications to
oral anticoagulants
(randomization group 2)

|

|

3 Were assigned to
the antiplatelet-only

group

7 Were assigned to
the anticoagulation

group

180 Were assigned to
the anticoagulation

group

171 Were assigned to
the antiplatelet-only

group

173 Were assigned to
the PFO closure

group

65 Were assigned to
the PFO closure

group

64 Were assigned to
the antiplatelet-only

group

Mas J-L et al. N Engl J Med 2017;377:1011-1021




CLOSE

1.0
0.9
— 8
S : 1.00
§ 0.7- 0.99- PFO closure group
Y 0.98-
& 0.6 0.974
£ 0.96
9 0.5+ 0
o 95 Antiplatelet-only group
O 04- 0.94+
> O
= 0.93
E 0.34 0.924
o 0914 Hazard ratio, 0.03 (95% Cl, 0 to 0.26)
a - ' y
0.2 0.90;( P<0.001 by log-rank test
B.1= 0.00 | | | | | | | | | | 1
0 1 2 3 4 ‘] 6 7 8 9 10
0.0 I | I | | | | | | |
0 1 2 3 4 5 6 7 8 9 10
Year
No. at Risk
PFO closure group 238 238 232 200 179 141 99 64 20 0 0
Antiplatelet-only group 235 229 223 198 160 130 96 55 19 0 0

Mas J-L et al. N Engl J Med 2017;377:1011-1021




CLOSE

Table 2. Efficacy Outcomes.*

Outcome Randomization Groups 1 and 2 Randomization Groups 1 and 3
PFO Closure  Antiplatelet-Only Anticoagulant  Antiplatelet-Only
Group Group Hazard Ratio Group Group Hazard Ratio
(N=238) (N=235) (95% CI) P Value (N=187) (N=174) (95% Cl)x
Primary efficacy outcome
Stroke in the intention-to-treat popula- 0.03 (0.00-0.26) <0.001 0.44 (0.11-1.48)
tion — no. of patients
Stroke in the per-protocol population — 0/217 14/223§ 0.04 (0.00-0.27) <0.001 2/1439 7/164§ 0.37 (0.07-1.38)

no./total no. of patients

Secondary efficacy outcomes|

Disabling stroke** 0 1 0.33 (0.00-6.18) 0.63 1 1 0.96 (0.08-11.85)
Cerebral hemorrhage 0 0 NA NA 0 0 NA
Ischemic stroke, transient ischemic at- 8 21 0.39 (0.16-0.82) 0.01 8 12 0.64 (0.26-1.50)

tack, or systemic embolism
Transient ischemic attack 8 8 0.97 (0.37-2.56) 0.96 5 6 0.80 (0.25-2.52)
Systemic embolism 0 0 NA NA 0 0 NA
Death from any cause 0 0 NA NA 19 0 2.84 (0.15-414.86)
Success of device implantation — no./ 234/235 (99.6) NA NA NA NA NA NA

total no. (%)1i
Suc?;s)sg(c)f PFO closure — no./total no. ~ 202/228 (88.6) NA NA NA NA NA NA

2)8)

*

NA denotes not applicable. The intention-to-treat cohort included all patients who were randomly assigned to a treatment. The per-protocol cohort included patients who received the

randomly assigned treatment, adhered to the protocol-mandated medical treatment until the end of the trial, and did not have a major protocol violation.

T The hazard ratio was calculated for the PFO closure group as compared with the antiplatelet-only group.

I The hazard ratio was calculated for the anticoagulant group as compared with the antiplatelet-only group. Statistical significance was not analyzed because the study was not ade-
quately powered to compare outcomes in these groups.

§ No patient had an alternative explanation for recurrent stroke.

9 One patient had an alternative cause of stroke (aneurysmal subarachnoid hemorrhage complicated by vasospasm and ischemic strokes).

| Secondary efficacy outcomes were analyzed in the intention-to-treat cohort.

** Disabling stroke was defined as a modified Rankin scale score of 3 or higher.

TT The one death was due to pancreatic cancer.

11 Success of device implantation was defined as deployment of the device in the appropriate place and removal of the placement system.

§§ Success of PFO closure was defined as successful implantation with no complication before the patient’s discharge and no or minimal residual shunt.

Mas J-L et al. N Engl J Med 2017;377:1011-1021




CLOSE

Table 3. Procedural Complications and Serious Adverse Events.*

Complication or Event Randomization Groups 1 and 2 Randomization Groups 1 and 3
PFO Closure  Antiplatelet-Only Anticoagulant  Antiplatelet-Only
Group Group Group Group
(N=238) (N=235) PValue  (N=187) (N=174) P Value
no. of patients (%) no. of patients (%)

Major or fatal device-related or procedure- NA NA NA NA NA
related complication

Major or fatal bleeding complication 2(0.8 5(2.1) 0.28 4 (2.3) 0.18
Atrial fibrillation or flutters: 2 (0.9) 0.02 0 2 (1.1) 0.23
Death 0 0 NA 1(0.5)9 0 0.65
At least one serious adverse event 85 (35.7) 78 (33.2) 0.56 62 (33.2) 59 (33:9) 0.88

* Definitions of major or fatal device-related or procedure-related complications, definitions of major or fatal bleeding complications, and a
full list of serious adverse events are provided in the Supplementary Appendix.

T Major or fatal device-related or procedure-related complications in the PFO closure group are listed for those that occurred within 30 days
after the procedure and included atrial fibrillation (9 patients), atrial flutter (1 patient), supraventricular tachycardia (2 patients), air embo-
lism (1 patient), and hyperthermia resulting in prolongation of hospitalization (1 patient).

i Atrial fibrillation or flutter was classified as cases that required treatment for more than 1 month.

§ In 10 patients, atrial fibrillation or flutter occurred within 30 days after the procedure.

9§ The one death was due to pancreatic cancer.

Mas J-L et al. N Engl J Med 2017;377:1011-1021



REDUCE

* In arandomized trial involving 664 patients
who had had a cryptogenic stroke, closure of a
PFO combined with antiplatelet therapy
resulted in significantly lower rates of
subsequent stroke than antiplatelet therapy
alone over a median follow-up of 3.2 years.

« Gore device — Helax, GSO

Sondergaard L et al. N Engl J Med 2017;377:1033-1042



REDUCE

1.0 —pp—
3= 1.00
£ g 0.8 y
S ° 0.7 - 0.98+ PFO closure grou
Q 3 group
= = 0.6- 0.96-
b=
& E  05- 0.94
§§ 0.4 Antiplatelet-only group
5 = 0.3 0.924  Hazard ratio for recurrent stroke,
€5 97 0004  0.23 (95% Cl, 0.09-0.62)
s 0.2 0.004 P=0.002 by log-rank test
. | | | I | | |
0.1 0 6 12 24 36 48 60
O'O ] | ] I | |
0 6 12 24 36 48 60
Follow-up (mo)
No. at Risk
PFO closure 441 422 417 398 278 182 102
group
Antiplatelet-only 223 202 194 173 116 78 30
group

Seondergaard L et al. N Engl J Med 2017;377:1033-1042



REDUCE

Table 2. Coprimary End Points of Freedom from Clinical Ischemic Stroke and Incidence of New Brain Infarction.*

PFO Closure Antiplatelet-Only
End Point Group Group Effect Size P Value

no. of patients/total no. (%)

Clinical ischemic stroke 6/441 (1.4 @ 0.23 (0.09-0.62)%  0.002§

( )
New brain infarctionq| 22/383 (5.7) 20/177 (11.3) 0.51 (0.29-0.91) | 0.04%*
Recurrent clinical ischemic stroke 5/383 (1.3) 12/177 (6.8) 0.19 (0.07-0.54) | 0.005%*
Silent brain infarction only 17/383 (4.4) 8/177 (4.5) 0.98 (0.43-2.23) | 0.97%%*

Freedom from clinical ischemic stroke is reported here as the number of recurrent strokes through at least 24 months.
New brain infarction was a composite of clinical ischemic stroke or silent brain infarction detected on imaging at

24 months.

Clinical evidence of ischemic stroke was reported through the time of available follow-up, with a minimum of 2 years,
maximum of 5 years, and median of 3.2 years.

Data are presented as a hazard ratio with a 95% confidence interval in the PFO closure group as compared with the
antiplatelet-alone group.

The P value was calculated with the use of a log-rank test.

One additional clinical stroke occurred in the PFO closure group after 2 years and therefore was not included in the
composite new brain infarction end point at 24 months. Recurrent clinical ischemic stroke and silent brain infarction
are the two components of the second coprimary end point.

Data are presented as a relative risk with a 95% confidence interval in the PFO closure group as compared with the
antiplatelet-alone group.

** The P value was calculated with the use of a binomial proportions test.

Sondergaard L et al. N Engl J Med 2017;377:1033-1042




Katetrizacni uzaver
perzistujiciho foramen ovale

Co chceme vedeét od:

1/ neurologa

- pokud mozno presné uréeni etiologie CMP
2/ klinika

- pokud mozno presné uréeni etiologie SE
2/ kardiologa (ECHO)

- nefen prukaz PFO

- pokud mozno nejlepsi zobrazeni morfologie

sinoveho septa v klidu a pri zatezi
(Vilsalva m.)
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Embolizace DK - TEN - plicni
hypertenze - desaturace

- Vysetreni

pred uzaver PFO FU

o Saturace O2% 81,7% 91.2 % 95,9%

o Tlaky: PS 15/9/7  (a/vim) mmHg
LS 17/9/7 (a/v/im) mmHg

AP 91/35/51 (s/d/m) mmHg
| # 11 (#) TVC-RO ¥ 07 (o) TVC-20
CO [1/min] = 34.97 / avr. 43.21 |w| oo [1/min] = 397338.59 / avr. 0.0
| R-L=18% SBF=1,13 I/min " RL=0

s N N .




Platypnea-ortodeoxia

Vysetreni
vieze sed po postaveni
Saturace 02% 98 57111
pO2 16 Alll

Tlaky: PS 5/4/4 (a/lvim) LS 9/5/4 (a/lv/im) mmHg
AP 21/7/12 (a/v/m) !

23.3. 07: ASD okluder

24.3. 07: normalné chodi, saturace O2 97-100%

29.3. 07: dimise



Zaver:

= U pacientu s kryptogenni CMP uzavieni PFO
shizuje vyskyt opakovanych CMP proti
medikamentdézni lécbe (antiagregace)

= Vysoka uspéesnost uzaveru PFO, nizky vyskyt
komplikaci

= VySsi vyskyt FIS (periproceduralni obdobi)

= Maximalni snaha o prukaz souvislosti mezi PFO
a SE-CMP

- Efekt u rizikovych PFO, max. presné posouzeni
rizikovosti PFO -TEE

= Individualni pristup uzaveru v jinych indikacich



Dékuji za pozornost



