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= ~25% of all ischemic strokes are “cryptogenic”?
" 34-46% of ischemic strokes occur between 18-60 years 2
* PFO present in 40-50% of cryptogenic stroke patients 3

= Young and middle aged patients have continued exposure to PFO-related
recurrence risk

Cryptogenic stroke remains a major challenge

PFO-related strokes, i.e. due to paradoxical embolism, have been strongly
implicated as a possible cause

1-Hart et al. Lancet Neurology 2014
2-Wolf et al. Cerebrovascular Dis 2015
3-Lechat et al. NEJM 1988

4-Kissela, et al, Neurology 2012

AVC Criptogénico: Esta na altura de alterar as guidelines?
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Agitated saline study demonstrating right to left

Normal appearing atrial septum shunting through the PFO

-

Blood clot passing through the PFO becoming a
paradoxical embolism

AVC Criptogénico: Estd na altura de alterar as guidelines?
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ORIGINAL ARTICLE

VIl Congresso

emcardongs . ClOsure or Medical Therapy for Cryptogenic
Stroke with Patent Foramen Ovale

Multicenter, randomized, open-label

\ 7 ":\
X

# 2
&\?ef \\ Starflex device (NMT Medical, y e, ¢ Cosure
0

A\

. \7}’ Boston, MA) 2 years follow-up

PFO percutaneous closure (C)(n

Medical therapy . B0 50 &0 70
86% eft\\“" kO W ot T ot MY g e
3.2% mc 360 0 540 6% m

Days since Baseline

No. at Risk
Closure 447 411 406 399 392 389 384 380 254

. Medical thera 462 421 405 388 378 365 359 356 242
AF: 5.7% PHADY " W . e _
Primary end point
Recurrent stiWi€" 2.9% closure vs 3.1% MT, stroke or TIA (2 years)

death from any cause (first 30 days)
death from neurologic causes (31 days and 2 years)

risk difference — 0.13%

AVC Criptogénico: Estd na altura de alterar as guidelines?
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em Cardiologia
Percutaneous Closure of Patent Foramen Ovale

in Cryptogenic Embolism

Multicenter, randomized, open-label

AMPLATZER PFO (St. Jude
Medical,Inc, St. Paul, MN)

Years since Randomization

No. at Risk
Medical therapy 210 185 170 159 131 90
PFO closure 204 186 181 163 142 110

Primary end point
Recurrent stroke:

0.5% closure vs 2.4% MT, p=0.14

Composite of death from any cause

non-fatal stroke, TIA
AVC Criptogénico: Estd na altura de alterar as guidelines? peripheral embolism
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Vil Congresso
Novas Fronteiras Closure of Patent Foramen Ovale versus

emtardiologia  Medical Therapy after Crypt()g)eip/\§tr01<e

Multicenter, randomized, open-label

AMPLATZER PFO (St. Jude
Medical,Inc, St. Paul, MN)

2.5 years follow-up

6 7
T T
B 7
Years to Event
5 As-Treated Cohort
1.0
0.9
0.8 1.00+
-84 0.99-
= o/ ri _ | I
E 0.7 72.7%risk 83?_ Closure group
& ¢l reduction of 0.9 (N=5)
o - . . -
& | strokein 0.94-
g 03 0.93-
~$ 0.4 favor of 0.92 Medical-therapy group
6 PFO C vs 1.5% MT, p=0.13 % o3/ device ool N=1
e 02 0 1 2 3 4 5 6 7
) Hazard ratio, 0.27 (95% Cl, 0.10-0.75)
0.14 p=0.007 by log-rank test
0.0 T T T T T T T
] o ) | de al deliney? 0 1 2 3 4 5 < 7
AVC Criptogénico: Esta na altura de alterar as guidelines? Years to Event
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SPECIAL ARTICLE

Practice adviSoTy? rrent stroke with patent

foramen ovale (update of practice parameter)

Report of the Guideline Development, Dissemination, and
Implementation Subcommittee of the American Academy of Neurology

~
ABSTRACT

Steven R. Messé, MD

C"!G'““’"‘- MD Objective: To update the 2004 American Academy of Neurology guideline for patients withstroke
D:"‘:CM- Kent. MD.  gnd patent foramen ovale (PFO) by addressing whether (1) percutaneous closure of PFO is supe-

rior to medical therapy alone and (2) anticoagul ation |2 superior to antiplatel et therapy for the pre-
vention of recurent stroke.

Mecthods Systemsatic review of the litersture and structured formulation of recommendstions.
Condusions: Perautanece PRO closure withthe STARFlex davice possbly does not provide & berefit
In preventing strake va medical therapy done sk difference [RD] 0.13%, 95% confidence interva
ICl) —22% to 2.0%). Perautansous PFO cleure with the AMPLATZER PFO Ocduder possbly
decreases the riskof recument strake (RD — 1.68%, 95%C1 -3.18% to —0.19%), possbly incresses
the risk of new-oneet atrid fioriliation (AF) (RD 1.64%6, 95% C1 0.07%-3.2%6), and is highly likely to be
associated with a procedural complication risk of 3.4% (95% Cl 2.3%-5%). There s inaufficlert
evidence to determine the eff icacy of anticoaguiation compared with antiplatelet therapy inpreventing
recurrert stroke (RD 29, 95% Cl —21% to 25%).

Recommendations: Clinidans shauld rot routirely offer perautansous PFO dosure to patients with
cryptogenic lschemic stroke outside of a research setting (Level R). In rare droumstances, suchas recur-
rent strokes despite adequate medical therapy with no othar mechaniam idert ified, dinidans may offer
the AMPLATZER PFO Occluder T it & avallsble (Level C). In the absence of another indcation for anti-
coegulation, ciniclans may routinely offer antiplatelet medications instesd of anticosgulation to patients
with cryptogenic stroke and PFO (Level C). Neurology® 2016,87:1-7

Jorge R. Kizer, MD, MSc

Shunichi Homma, MD

Lee Raserman, DO

Scoxe E. Kasner, MD,
MSCE

@.OSSMY
AAN - Acsdamy of AE - ach

Anaof

AF - ard friaton G s

and HR « hwad mtq INR - Itantiond
rumber needed to tre; PFO - m&moﬂgﬂ:‘l‘ mndmzed controled td; RD = risk
Randomzed Evausion of Recument Srdee Camparng PFO Ooase © Exabished Cument Stndard of Care Teatment.

o, GRADE
rormalzed mtq NNT -
dfference; RESPECT -

In 2004, the American Andgmy of Nmohg
(AAN) published 2 practice guideli i

2, lnpa.uensmr.ha PFO who have had 2 aypeogenic

secondary stroke in patients with patent fa-unen
ovale (PFO). The guideline concluded that the
optimal therapy for secondary stroke prevention
in this population was unknown.' Since that time,
additional studies necessitated that we update our
prior guideline, addressing the following thera-
peutic questions:

1. In patients witha PFO who have had acryptogenic
ischemic stroke or TIA, does percutaneous PFO
closure reduce the risk of stroke requrrence com-
pared with medical therapy alone?

chemic stroke or TIA, does antcoagulation
reduce the risk of stroke requrrence compared with
antiphitelet mediation?
Tlmpnc:nhnmzrnmmn&dmbenmm
b sdeline for th oFothe
falorwﬂ:pﬂnﬂuﬂnﬂ:nm
cryptogenic ischemic stroke and PRO.

DESCRIPTION OF THE ANALYTIC PROCESS This
the 2011 edition of the AAN's guiddine development

AVC Criptogénico: Estd na altura de alteraras gui

Faom e Deparemess of Nasmlogy (SRM, SEX), Usivesiey of Remapivasia Schol of Mediciar,

Deparmmes of Nasogy

Paladdphix
(GG LR), Usiversny of Kamms Madical Canoes, Kanms Ciny; bwsmase fr (hisicd Ravmach md Healh Polcy Seades (DMK), Tl
Usivesiny Schonlof Medicne, Boma, MA: Depammens of Medidac (CGuadichgy) 2ad Fpdaninbgy 3ad Popubsion Halsh (| RK), Ao
Fimia Colege of Mediinr, B 3ad Division of Candiology (S H)\ Colmba Usivrssy Medicd Cemes, Naw Yok, NY.

Sppmovad by che

Gaddine =d
Aagam 25, 15 2nd by e AAN lassmns Bousd of Diracsors om Jume 2, 2016,

om Agel 2, W15 by e Pacice Commime on

Go = Newmlogyog Brfal dachmss. Fnding nirmuson aad dadosses deaned e by s mbom, if my, e povidad a2 e ead of e w=de.
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Conclusions. For patic ‘
and PFO, percutaneo |
STARFlex device:

1. Possibly does not pro
ing stroke in place of
0.13%, 95% CI -2.2
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.. 1 ] * i 1 o

taneous PFO closure that having a PFO is common;
it occurs in about 1 in 4 people; it is impossible to
determine with certainty whether their PFOs caused

the risk of new-onset

their strokes or TIAs; the effectiveness of the proce-

8% (1 Class I study, «
for risk of bias relativ:

dure for reducing stroke risk remains uncertain; and

2. Probably is associatec
al complication risk ¢

(1 Class I study).

the procedure is associated with relatively uncom-
mon, yet potentially serious, complications (Level A).

AVC Criptogénico: Estd na altura de alterar as guidelines?

Practice advisory: Recurrent stroke with patent
toramen ovale (update of practice parameter)

Brne masiomes b cryptogenic stroke

. (linicians must counsel patients considering percu-

) closure with the

f recurrent stroke—
8% to —0.19%;

new-onset AF—RD
% (2 Class I studies;
w for risk of bias rel-
ind imprecision);

ed with a procedural
5% CI 2.3%-5% (2
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NG al foramen ovale (update of practice parameter)

Report of the Guideline Development, Dissemination, and
Implementation Subcommitree of the American Academy of Neurology

. Wit
s W
Steven R Messé, MD  ABSTRACT \eﬂ
Gary Gronseth, MD - ; at -
2y . Objective: To update the 2004 American Academy of Neurology guideline for patients withstroke CU(
David M. Kent, MD, and patent foramen ovale (PFO) by addressing whether (1) percutansous closure of PR s re
MSc rior to medical therapy alone and (2) an ticoagul ation 12 superior to antiplate!~ C\‘\ a

J;;:F :.'::’ MDP;‘IM* vention of recurent stroke.
Shunichi mma, MD .
Lee Roserman, DO Methods Systemsatic review of the litersture and

Scoet E. Kasner, MD, Condusions: Perautaneows PFO clors

MSCE

N euro og ol 24, RD = ok

- o Exatinhod Cuent Stedad of Care Tegmont

oke R
(eﬂt 5“ \,P\TZE may \\;e .y of Neurology 2. In patients witha PFO who have hada ayprogenic
.. pactice guideline addressing ischemic stroke or TIA, does antcoagulation
A P \' ﬂ\C\an PF , stroke in patients with patent foramen reduce the risk of stroke requrrence @mpared with
xhe . n C \ Ke an ovale (PFO). The guideline concluded that the antiphitelet mediation?
\O ! . S“O optimal therapy for secondary stroke prevention This i advimryisnot intended to bea @ i
U n\c in this population was unknown ! Since that time, | . Ff: c é‘:y oFothea l:]:k
CO 0 e additional studies necessitated that we update our & M The pri L onasmiEr
p d ideline, addressing the following thera- aemm or s primary audiences are neumlogits
th C priot gudeine, "8 8 cardiakogists, and other clinidans caring for parienes with
W\ peutic questions: cryptogenic ischemic swoke and PFO.

1. In patients witha PFO who have had acryptogenic
ischemic stroke or TIA, does percutaneous PRO  DESCRIPTION OF THE ANALYTIC PROCESS This
closure reduce the risk of stroke requrrence com-  practice advisory Bllows the methodologies outlined in
s mectal data pared with medical therapy alone? the 2011 edition of the AAN's guiddine development
at Neurology.org
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RESPECT protocol required follow-up until Food and Drug Administration (FDA)
regulatory decision (data lock, August 2015)

FDA Advisory Panel in May 2016 requested a final analysis of long-term
outcomes using updated data (data lock, May 2016)

RESPECT Primary Endpoint Results

* Enroliment ended when 25 ischemic stroke events

m the ITT population, early and mediurh occurred - results were reported in NEJM

term results in in RESPECT showed point o———

o 0 . Analysis Populati . P-val
estimates in favor of closure but did not VSIS FOPIERON  Reduction e
reach statistical significance Intention-to-Treat 50% 0.089

Per-Protocol 58% 0.048
As Treated 67% 0.013

Carroll et al. NEJM 2012;368:1092-100.
Note: Per Protocol and As Treated analysis modified from NEJM analysis in response to FDA questions.

oftclas

AVC Criptogénico: Estd na altura de alterar as guidelines?
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Patient Flow

Enrolled |
} « Warfarin
Assigned guideline- . ASPifin
recommended medication + Clopidogrel
L regimen ) » Aspirin + dipyridamole
‘ » Aspirin + clopidogrel
Randomized ) (eliminated in 2006)
L 1:1 J
1 k 4
/'
[ Medical Management ] Follow-up:
+1,6,12, 18,

* Implant within 21 days

* 1 month of aspirin +
clopidogrel, then aspirin until
6 months

* Physician discretion thereafter

% tct2o16

AVC Criptogénico: Estd na altura de alterar as guidelines?

Assigned guideline-
recommended
medication regimen

<

and 24 months
* Yearly after 24
months

~

" Cardiovascular

Research Foundation
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CLINICAL TRIAL

Primary Endpoint

* Composite of:
i Recurrent nonfatal ischemic stroke
; Fatal ischemic stroke
i Early post-randomization death (within 45 days)

e Stroke definition:

i Acute focal neurological deficit due to cerebral
Ischemia with:

 Neuroanatomically relevant infarct on imaging
or
« Symptoms >24 hours

% tct2o16 O Cardoyasculer

AVC Criptogénico: Estd na altura de alterar as guidelines?



1.00 -

0.95 -

Event-free
Probability

0.90 1

0.85 1
~ HR: 0.55 (95% CI: 0.305, 0.9¢

0.00

#atRisk
(KM Estimates)
AMPLATZER

RESPECT F

Freedom from Rect
(Intentic

—__

[l AMPLATZER PFO Occluder
(# strokes =18)

[ Medical Management
(# strokes =28)

Risk Reduction: 45%

Log-rank 2-sided p-value=0.04

0 1 2 3 4

Time from |

499(0%) 476(1.4%) 464 (1.6%) 447 (1.6%) 421 (1.¢

MM 481(0%) 433(1.8%)394(3.2%) 380 (3.7%) 354 (4.7

% tct2016

VIl Congresso
Novas Fronteiras
em Cardiologia

RESPECT Final Results

Freedom from Recurrent Ischemic Stroke
(Intention to Treat - Patients censored at age 60 years)

1.00 7,
0.95 -
Event-free
Probability
0.90 1 [ AMPLATZER PFO Occluder
' (# strokes = 12)
[ Medical Management
(# strokes =25)
0.85 1 Risk Reduction: 58%
L HR: 0.42 (95% Cl: 0.21, 0.83)

Log-rank 2-sided p-value=0.010

-,

v

RESPECT

0-00 1 T Ll I )

#atRisk
(KM Estimates)

AMPLATZER
MM

% tct2016

1 2 3 4

Time from Randomization (Years)
475(0%) 443(1.3%) 418 (1.8%) 383 (1.8%) 345 (2.0%) 285(2.6%) 203(3.0%) 150(3.0%) 97 (3.0%) 55(3.0%) 29(3.0%)
463(0%) 402(1.3%)353 (3.4%) 321 (3.5%) 289 (4.9%) 220 (5.2%) 159 (5.2%) 108 (6.7%) 76 (7.7%) 44(7.7%) 22(132%)

AVC Criptogénico: Estd na altura de alterar as guidelines?

5

6

7

8

9

10

" Cardiovascular
L 4

Research Foundation

CLINICAL TRIAL

Results
' of Unknown Mechanism

)

T T T T L}

6 7 8 9 10

o (Years)

2(2.3%) 197(23%) 128(2.3%) T7(23%) 41(23%)
8(4.0%) 150 (5.1%) 104(5.8%) 59(7.0%) 31(11.1%)
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CLINICAL TRIAL

DSMB Adjudicated Adjudicated SAEs of Interest
Procedure or Device Related SAEs

AMPLATZER™ PFO Medical
Occluder Management

* No intra-procedural strokes (N=499) (N=481)

In the RESPECT trial, for patients with cryptogenic stroke and
PFO, closure with the AMPLATZER PFO Occluderis an

L]
=1010140]0 AL C CdlLlifer 010 O1] (1 =0 - (1 C Q O

AVC Criptogénico: Estd na altura de alterar as guidelines?
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FDA Approval 10/28/16

The AMPLATZER™ PFO Occluder is indicated for
percutaneous transcatheter closure of a patent
foramen ovale (PFO) to reduce the risk of recurrent
ischemic stroke in patients, predominantly between
the ages of 18 and 60 years, who have had a
cryptogenic stroke due to a presumed paradoxical
embolism, as determined by a neurologist and
cardiologist following an evaluation to exclude
known causes of ischemic stroke. g mm——

CE-Mark in 1998; currently available in
> 80 countries worldwide

%% tct2o16

AVC Criptogénico: Esta na altura de alterar as guidelines?
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RESPECT TRIAL August 14, 2015;

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

50% 1 Primary events

18 PFO Closure vs 24 MT events
40% -

Dropoutrate
18.2% PFO Closure vs 30.1% MT

30% - [} AMPLATZER™ PFO Occluder
0 (N=499)

Discontinuation | | wegical Management
Rate (N=481)
20% A

Atrial fibrillation

4.2% PFO Closure vs 1.9% MT

HR: 0.560
Log-rank p-value: <0.0001

0% -Il 1 T T T T T T T T T .
0 1 2 3 4 5 6 7 8 9 10 DVT or pulmonary embolism
NRYSSRIIRIn Time to Event (Years)
# at Risk (Discontinuation Rate)
AMPLATZER 499 (0%) 463 (4.9%) 369 (10.0%)  212(154%)  86(22.8%)  20(30.3%) 18 PFO Closure vs 3 MT
MM 481 (0%) 394(144%) 307 (188%)  168(265%)  71(335%)  10(43.3%

AVC Criptogénico: Esta na altura de alterar as guidelines?
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GORE® HELEX® Septal Occluder / GORE® Septal Occluder for Patent Foramen Ovale (PFO) Closure in Stroke Patients - The Gore REDUCE
Clinical Study (HLX 06-03)

This study is ongoing, but not recruiting participants. ClinicalTrials.gov Identifier:
NCT00738894

Sponsor:

W.L.Gore & Associates First received: August 19, 2008
Last updated: April 21, 2016

Information provided by (Responsible Party): Last verified: April 2016

W.L.Gore & Associates History of Changes

Full Text View = Tabular View  No Study Results Posted Disclaimer How to Read a Study Record

GORE® HELEX® Septal Occluder / GORE® Septal Occluder + antiplatelet medical vs
antiplatelet medical management alone

Population: PFO and cryptogenic stroke or imaging-confirmed TIA

https://clinicaltrials.gov/ct2/show/NCT00738894

AVC Criptogénico: Esta na altura de alterar as guidelines?
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Patent Foramen Ovale Closure or Anticoagulants Versus Antiplatelet Therapy to Prevent Stroke Recurrence (CLOSE)

This study has been completed. ClinicalTrials.gov Identifier:

NCT00662289

Sponsor:

Assistance Publique - Hopitaux de Paris ~ First received: November 21, 2007

Last updated: February 2, 2017
Information provided by (Responsible Party): Last verified: January 2017

Assistance Publique - Hopitaux de Paris History of Changes

Primary objective

assess whether chronic anticoagulation on the one hand and endovascular
treatment on the other hand are superior to chronic antiplatelet therapy

https://clinicaltrials.gov/ct2/show/NCT00562289?term=close+pfo&rank=2

AVC Criptogénico: Esta na altura de alterar as guidelines?
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“For those who believe, no explanation is necessary; for those
who don't, no explanation is possible.”
Joseph Dunninger

AVC Criptogénico: Estd na altura de alterar as guidelines?
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Nunca em doentes assintom.ticos !

e Encerramento em alguns doentes com AVC
criptog.nico

e Melhor selec..0 dos doentes criptog.nico (estudo
completo do AVC) e

identifica..o de caracter.sticas de risco
e Discuss.o benef.cio / risco individualizada

e Aguardar novos estudos e resultados de follow-up
mais longo dos j.

existentes
e Novos dispositivos (endotelizaveis / biodegrad.veis)



VIl Congresso
Novas Fronteiras
em Cardiologia

AVC Criptogénico: Esta na altura de alterar as guidelines?



