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Amplatziv okluder v CR:







Vyskyt zkratovych srdecnich vad
0,8 % zive narozenych déti s kardiovask. postizenim

Relativni frekvence:

DSK 30,5 %
DSS 9,8 %
PDA 9,7 %

- Stendza plic. 6,9 %
Koarktace ao 6,8%
Fallotova tetr. 5,8 %

- A-V pistéle



Které, kdy a jak
zkratové srdecni vady uzavirat?

1. Skoro vsechny...
(objem. pretizeni, IE, s. embol.,jine sy.)

2. Co nejdrive pred poskozenim
srdecCnich struktur

3. Jednoduse, bezpecne, s min. zatizenim
nemocnéeho

- katetrizacne
- chirurgicky



Katetrizacni uzavér
nékterych zkratovych vad
je uznavanou metodou léchy

- DSS I

* VSD — membranézni, muskularni, poinfarktovy
* PDA

- A -V komunikace

« ostatni




Zkrat na urovni sini  (F:M 3:2)

nejcasie)si vrozena

vada v cdospelosti

1. Defekt septa sini typ sekundum (80-85%)
2. Defekt sinus venosus (5-10%)

3. Defekt septa sini typ primum (parcialni AV

Kanal, atrioventrikularni septalni defekty, 5%)

4. Anomalni navrat plicnich zil

5. Persitujici foramen ovale
(asi 25% populace)
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Lécba DSS :

* Qp:Qs 1,5:1,0 (idealné v 5ti letech)

— obraz zatizeni pr. srdecCnich odd.
— srdecCni arytmie
— prevence recidivy CMP

» Katetrizacni uzaver — DSS Il, PFO

 Chirurgicky uzaver — ostatni



Katetrizacni techniky:

* King a Mills 1976

 Rashkind, Lock, Sidderis, Buttoned, PFO-STAR
CardioSEAL...

(¥% uspésnosti, technicky narocnée, az 23 Fr,
vysoké procento komplikaci)

* vzduchova embolie 1 -3 %,
embolizace trombu 1-2 %,
poskozeni AV chlopni 1-2 %,
obstrukce céev 1 %,
perforace siné nebo aorty 1-2 %,
sinove arytmie 1 -3 %,

embolizace zarizeni 2-15%



Optimalni vliastnosti okluderu:

» jednoducha implantace

» maly prumér zavadéecu

» bezpecnost, moznost stahnout zpét
* vhodné pro vetsinu DSS

* CO hejméne rezid. zkratu



1996 Amplatzuv okluder:

self-expandable

self-centering

double disc

nitinol wire mesh

polyester, dacron




Typy instrumentarii

« Aplatzeruv okluder
(DSS II, PFO, PDA, DSK - muskul., menbr.,
IM, A-V pistéle, ousko LS)

* Occlutech - Figulla (DSS II, PFO, PDA, DSK, PVL)
« CardioSEAL Starflex (DSS I, PFO)

« Helax (PFO, DSSII)

+ Solysafe (PFO)

* Premere okluder (PFO)

* PFO-Star okluder (PFO)

* Biostar (PFO)









Zakladni podminky
pro implantaci ASD okluderu:

>4 mm vzdalenost okraje defektu od:

AV chlopni
koronarniho sinu
usti plicni zily
horni duteé zily

Maximalni velikost defektu:
36 mm ,,stretch diametr*
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Efekt katetrizacniho uzavéru DSS

ovlivhéni symptomu nemocnych

redukce velikosti dilatovanych srd. odd. (PK)

pozitivni vliv na supraventrikularni arytmie

ovlivhéni komorovych arytmii

zlepsSeni funkce sini

prevence paradoxnich embolizaci



Mobilni septurn, aneurysma septa

- obtizné meéreni ,,stretch® diametru

« pritomnost dalSiho defektu

- obtizna stabilizace okluderu v septu
- obtizna verifikace ,,sendvice“ septa

- fixace aneurysmatu okluderem



Defekiy s neuplnym okrajem

* nutné bezpecné ,,sendvicove“ zachyceni 2/3 septa

- obecné je akceptovan nedostatecny ,,rim“ u aorty
technika ,rozkroCeni” okluderu na aorté (postupne ,
usazovani®, impantace z horni LS, z usti plicni zily,

S pomoci druhéeho katétru)

- nedostatecny ,,rim“ pri stropu LS
akceptovan pri optimalni velikosti okluderu

* riziko eroze stropu LS a Ao pri nadmeérné velikosti
okluderu

- stabilita pri ,,Minesota manévru“






Defekiy nad 28 rmm ECHO diametru

* obtizné meéreni ,,stretch® diametru
(bingo implantace)

- casto nedostatecny ,,rim“
* nutnost respektovat celkovou velikost LS

- obtizna stabilizace okluderu v septu

- kvalita septa
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Vicecetné defekty

* souvislost s aneurysmatem a mobilnim septem

* riziko implantace do nespravného defektu
(PFO)

* uzavreni hlavniho DSS jednim ASD
* uziti ,,Multi-Fenestrated® okluderu (Cribriform)

* uziti vice okluderu



ASD - Cribriform
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Nermocni s plicni hypertenzi
a dysfunkci LK

» moznost uzavirat defekty u starsich
a polymorbidnich nemocnych,
drive odmitanych chirurgem

* Individualni testovani pomoci balonku
a testovanim nemocneho pred
uvolnénim okluderu (vyjimecné)



Zkratové srdecni vady dospélych

Katetrizace:

- AP 87/29/51 mmHg

« PBF 8,21 I/min  SBF 3,68 I/min
Cl 2,27 I/min/m?2

* L-R zkrat = 4,53 I/min 1.123% SBF
Qp/Qs 2,23:1

* R—-Lzkrat=0,17 I/min t). 4,7% SBF

* PVR 4,75 W,.



Zkratové srdecni vady dospélych

Katetrizace:
- AP 88/34/55 mmHg
* PBF 3,21 1/min  SBF 3,5 |/min
Cl 2,27 I/min/m?2
- L-Rzkrat=0
* R—-L zkrat = 0,61 I/min t}. 7,3% SBF
- PWR 15W,.




Komplikace

* embolizace, malpozice instrumentaria

* perforace srdecnich struktur, tamponada

* rezidualni zkrat

* |okalni trombdza

* vzduchova embolizace
* alergie na nikl

* infekéni endokarditida

1 Subakuini a pozdnil eroze «
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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

Otazky

- jaka je souvislost a (Cetnost) mezi PFO a
systemovych embol.- CMP (CS)?

(Cohnheim 1877)

- jak vysoké je riziko recidiv SE - CMP u
pacientu s PFO?

- existuje efektivni prevence pripadnych
SE-CMP?



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 1 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 O"‘f %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

1.00 —
Analysis Risk z 3'33‘;
Reduction & ! —
T 0.97—
[=] ] .
Intent to Treat Raw Count  46.6% 0.157 & ggg = Device Group
[rF] " = :g
Intent to Treat KM 50.8% 0.083 £ 0.94- "
< 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 |

0 1 2 3 4 5 & 7
Time to Event (years)

1. Pevaues [TT Raw Count are calcul ated wsing Flsher's Exact Test; all omer P-values are calculatsd Log-Rank Tes!

0.90 —, | | | [ | '
0 1 2 3 4 5 6
Time to Event (years)

RESPECT

CLIMICAL TRIAL




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
HR: 0.460
Log-rank p-value: 0.042
0.85 N T T T T T T T T T T
0 1 2 3 4 5 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 s
Probability ] AMPLATZER™ PFO Occluder Implanted
(N=464; # cryptogenic strokes =7)
B Not Implanted
0.90 - (N=516, # cryptogenic strokes = 22)
HR: 0.302
Log-rank p-value: 0.004
0'85 -I ) ) ) ) 1 | | 1 | 1
0 1 2 3 4 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 - l
g:::;:irlfe 1 M AMPLATZER™ PFO Occluder 1
y (N=475, # strokes = 12)
| [l Medical Management
0.90 - (N=463, # strokes = 22)
HR: 0.476
1 Log-rank p-value: 0.035
0-85 N T T T T T T T T T T
0 1 2 3 4 5 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 -
- H

0.95 -

g:::;:irlfe I AMPLATZER™ PFO Occluder
y (N=319, # cryptogenic strokes = 4)

| [ Medical Management

0.90 - (N=301, # cryptogenic strokes = 13)

HR: 0.245

1 Log-rank p-value: 0.007

0-85 N T T T T T T T T T T
0 1 2 3 4 5 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



Summary of Efficacy Findings in
Extended Follow-up

Analysis Population Relative Risk P-Value Analysis
(Endpoint) Reduction Conclusion
ITT n/a* 016 Confounded by strokes of
(All-Cause Stroke) ' known mechanism
ITT . Efficacy for cryptogenic
(Cryptogenic Stroke) 4% thia stroke prevention
Device In Place Accounting for device

: 70% 0.004 : :
(Cryptogenic Stroke) placement increases efficacy
ITT: <60 years old 5 Supportive sensitivity
(All-Cause Stroke) DZ 78 849 analysis
ITT: ASA/SS Subgroup 75% 0.007 Additional benefit in patients

(Cryptogenic Stroke) with ASA or SS

* non-proportional hazards (not appropriate to estimate)

ot
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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:
- Katetrizacni lIéCba zkratovych vad = uspésna a

bezpecna metoda IéCby (mortalita CR < 0.1%)

- Amplatziv okluder nejuzivanéjsi univerzalni
Instrumentarium

- Relativné vysoky (prekvapivé) pocet DSS II
= Valna vétsSina DSS Il I1ze uzavrit katetrizacné

= Okluder Ize pouzit v pripadé vysokého rizika
chir. lécby

= Pri spravneé indikaci priznivy efekt prevence
CMP u PFO pripadné dalsich komplikaci PFO



Zavery:

 Indikace je vzdy individualni
» Nelze pocitat vzdy s uspéchem

» V pripadé neuspéechu je mozneé okluder stahnou



Dékuji za pozornost



