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P Recommandations Hﬁﬁ%‘lars 2008 (6)
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En cas d'infarctugicérébral ou d’AIT associé a unforamen ovale perméable (FOP) isolé un
traitement antiplaquettaire est recommandé.
40

interayy cu-laire (ASIA) > 10 mm, le rapport bénéfice/risque des différentesgtratégies
thérgpeutiques (antiplaquettaires, anticoagulants oraux, fermeture du fog@men ovale par
vQjE veineuse transcutanée) n'est pas établi. Le choix du traitement\;}%ﬂ%rnmbnﬁque

ggntiplaquettaire ou anticoagulant oral) est discuté en fonction du cogitexte clinique.
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La fermeture du FOP n’est pas recommandée chez les patients affant un premier infarctus

cerébral ou un AIT associé a un FOP. P
&

. i
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En cas dﬁ;rc’[us cérébral ou d’AlT associé a un FOP et un anévrisme du se%}ﬁr

La fermeture du FOP pourrait étre envisagée aprés congértation neuro-cardiologique chez
les patients ayant un infarctus cérébral ouun AlT sa ngause, récidivant sous traitement
anti-thrombotique bien conduit. AP
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Argumentaire de ces recommand:
dE 2008 é fé}ﬁrie r2015 Closure or Medical '[']wr:fpy for Cryptogenic

Stroke with Patent Foramen Ovale
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Etude CLOSURE 1 /2012

{:ﬁ‘\
o
» Starflex vs E’g\gaﬂ‘itement medical / etude de supériorite (' de 2/3)
<
* Patie < 60 ans &

W
~5‘

. Avg’trvptﬂgénique ou AIT dans les 6 mois associé a un FOP ¢

.;j::
'5.1
Q‘Er

*‘P &
o™ "Critére de jugement: AVC ou AIT / decés « neuro » da;ﬁ les 2 ans

&% 909 patients inclus (durée d’inclusion de 5 ans / f@?meture off label)

5
* Tt par aspirine (2ans) et clopidogrel (6 mois) si f@fmeture
* Tt aspirine ou warfarine gﬂaﬁﬂ’
* |ncidence critere jugement: 5,5% {ferm,\@t?.lre} vs 6,8% (Tt medical): HR
0,78 (0,45-1,35) r::i?‘ﬂ‘
* FA:5,7%vs 0,7% %
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GLOSURE 1

48
o
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Tahle 2. Kaplan-Meier Event R@s for Primary End Point at 2 Years.*
'-'.'ﬁ
ﬂboé\ Closure Medical Therapy Hazard Ratio
End Point R@ (N=447) (N=462) (95% Cl)jx P Valuej
Intention-to-treat p@%lﬂhn
. i
Composite en int— no. (%) [23 (5.5) 29 (6.8) 0.78 (0.45-1.35) {}g& 0.37
Stroke — n.@;~ %) 12 (2.9) 13 (3.1) 0.90 (0.41-1. Eﬁ\éa“"" 0.79
TIA — {%} 13 (3.1) 17 (4.1) 0.75 (0. 35-535} 0.44
*‘«. ] 6&
Mgg?ﬁed intention-to-treat population
Gomposive end ot a—no [total no. (%) [ 22/400 (5.6) 29/451 (6 9}] 0 ?@44-1 35) 0.37
A p P i . : : . : a :
Stroke — no./total no. (%) 12/400 (3.1) 13/451 (3.1) BR94 (0.43-2.07) 0.88
@
TIA — no./total no. (%) 12/400 (3.0) 17/451 (4. 2} 48 0.72 (0.34-1.51) 0.38
Per-protocol population
Composite end point — no./total no. (%) [ 22378 (5.8) 29;3?5¢ﬁ 0.74 (0.42-1.29) 0.258
Stroke — no./total no. (%) 12/378 (3.2) 13;4'3‘3175 (3.5) 0.91 (0.41-1.99) 0.80
TIA — no./total no. (%) 12/378 (3.2) G@&;ars (4.6) 0.68 (0.33-1.43) 0.31
@
X

,-EJ




CLOSURE 1

Subgroup

COwerall modified intention-to-treat

population
S8
I Male
Female
Atrial septal aneurysm d
Mo 3@
AL

Yes
Shunt size

MNone or tfaceﬂf
=
Substangiy

Entry t
0
c?u nsient ischemic attack
w* Baseline medication
rE} MNaone
Aspirin alone

Warfarin alone
Aspirin plus warfarin

&

Closure

no. .:rquﬁ@uﬂcmf no. (%)

22/400 &??I
&

&

ﬁo*:r;ms (3.4)
15/192 (7.9)

15/249 (6.2)
7/151 (4.6)

8/115 (6.9)
7/144 (5.0)
3/87 (3.5)

15/300 (5.1)
7/100 (7.1)

0/13 (0)
15/286 (5.3)
1/25 (4.2)
6/72 (8.5)

P Value for
P value Interaction

aﬁedu:al
«* Therapy Hazard Ratio (95% Cl)
29/451 (6.9) —[3- 0.7% (0.44-1.35) 0.37
15/232 (6.8) —3 0.50 (0.20-1.22) 0.13
14/219 {7.0) + 1.13 (0.55-2.34) 0.74
20/291 (7.4) — 081 (0.42-159)  gss
9/160 (6.0) —.—-— 0.78 (0.30-2.13) 0.64 55

] &
107155 (6.8) — 0.99 (0.39-2.52) ﬁzﬁq
12/163 (7.9) —— 0.61 (0.24-1.55) 52 030
365 (4.9) B - 0.72 :n_15-3_5;v@ﬂ 0.69
15/324 (5.1) — 1.01 Eﬂ-ﬂ«iéﬂ\;'] 0.98
14/126 (11.6) — 060 (@$8-143) o027

i @*
2/38 (5.9) : @& — —
16/252 (6.7) — +#0.79 (0.39-1.59) 0.50
8/111 (7.9) - 0.52 (0.06-4.12) 0.53
2f40 (5.4) 1 1.59 (0.32-7.89) 057

] 1| E;ﬁa-
0.1 10 :
Closure r#géin:al Therapy
Better 47 Better

&

Q.16

0.95

0.78

0.33

0.65

Figure 2. Results of Primary-End-Point Analysis at 2 Years, According to %!%mup, in the Modified Intention-to-Treat Population.

Percentages in parentheses are Kaplan—-Meier estimates of the event




RESPECT / 2013 |
Closure of Patent Foramen Ovale versus

il = - a o]
& Medical Therapy after Cryptogenic Stroke

* Multicentrique {Qﬂ centres} / supériorite
&D
*« 980 atlent@s&de 18 a 60 ans AVC dans les 9 mois précedents / PFO shunt

Dt-G: }10‘xﬁulles/Amp]atzer occludeur vs Tt médical (aspirine, AVL(,
clopldgﬁrel aspirine + dipyridamole), au choix de I‘investlgateuw

hf-‘
& &

. CNﬂEeres de jugement: recidive d’AVC ou deces 6@"?&

C%tat estimationa 2ans: 4,3% vs 1,05% @ﬁ
hl"* c;l‘?

P &
* Inclusions sur 8 ans (2003 a 2011) / « drup-outs:ﬁ&% vs 90
&
« ASIA dans 35% des cas &
* Suivi moyen sur 2,8 (device) et 2,5 ans[ m@dlan 2,2v52.1
c,;e~

@
« => exposition inégale aux 2 traitemgnts +++



Taux recidive d/AVC / RESPECT

&

&

b(c?i’ 1an 1,3 % 1,?‘;@@

&

A
E’}-.

C‘J% &906@6@
..:\@ 2 ans 1,6 % @q‘p} 3.0%
QF'R
..-.l";"'i:|I
&
&gﬁh
rog

Récidives: 9 vs 16 / p@@fﬁS




Closure ical-Therapy

Pvalueby P Value for

Closure Bimrzﬁﬁ@ Medical Therapy Better

Subgroup Group,! Group Hazard Ratio (95% Cl) Log-Rank Test Interaction
no, tients ftotal no. (%)
Overall (18)  16/481 (3.3) | N B i1 049(022-111) 008
Age d i :‘ i ; 0.52
1845 yr 3® 4/B30(L7) 5210 (2.4) | o - | | i 0.70 (0.19-260) 059
46-60 yr T sp2e2019)  11/266 (41) | L L1 041(014-117) 008 o
se o | i P & on
Male & 5/268 (1.9) 10268 (3.7) | P ' | 0.45(0.15-131)  0.13.¥F
Female % 4231017 6/213(28) il — — i1 057 (0.16-2.02) glf
Shunt sizg® ! | | ' s 0.07
Now@itrace, or moderate  7/247 (28)  6/244 (2.5) | E [ i i 1.03 (0.35-3.08 ¢ 0.5
stantial 2/247 (08)  10/231 (4.3) | . i E i 0.18 (0.04-0. 0.01
al saptal aneurysm ! y ' ' 0.10
Present 2/180(1.1)  9/169 (5.3) | I | | ! - 0.02
Absent 7319 (22)  7312(22) b 1 0.83
ngex infarct lopography ; ; - ] ﬂ'ﬁ'/
Superficial 5/280 (18)  12/269 (4.5) | . - jﬁar (0.13-1.04) 005
Small deep 2/57 (3.5) 1/70(1.4) | i i ] i j’: 176 (0.16-19.93)  0.64
Other 2157 (13) 3139 (2.2) | ' - i é,@ | 0.56 (0.09-3.34) 052
Planned medical regimen : . .n{::"“: - 0.20
Anticoagulant 4/132(3.0)  3/121(25) | L R i i 114 (0.26-5.10) 086
Antiplatelet 5/367 (1.4)  13/359 (3.6) | oom ,.;Ld:"q] ) ! 034 (0.12-054) 003
0.01 0.10 5 10.00
- %}P -




ESTABLISHED [N 1H1Z MARCH 21, 2013 VOL. B6E  NO. 12

Pc T : I Percutaneous Closure of Patent Foramen Ovale
ria &° in Cryptogenic Embolism
@{@%‘E‘% dick | - ’ ! der M.D. L
e
6“@ ;. -y 7
* Etude ge superiorite
ﬁiﬁ
& "
&
. gﬁere primaire: &
& &
«* — déces, AVC, AIT, embolie périphérique &
& a8
A© cp‘*&ﬁ
P e e &
* Statistique: e
'IE":’
— Puissance de 80% d
&
— m.e.e. réduction de 3 a 1%0‘73n
N &
— suivi de 4,5 ans ©
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PC Trial: résultats

]
"E*é:ﬁ%
<
'&‘\E‘
Table 2. Clinical Outcomes.* &
&
@ﬂb PFO Closure Medical Therapy Hazard Ratio or Relative
Qutcome 5@ (N=204) (N=210) Risk (95% Cl)7 P Value
A8
e i’
no. of patients (%) @ﬁ‘” )
£
Primary com %ite outcome of death, stroke, 7 (3.4) 11 (5.2) 0.63 (0.24-1 \gﬂ 0.34
o or peripheral embolism {@
i
D%f& 2 (1.0) 0 5.20 {&ﬁ-lﬂ?.ﬁ]} 0.24
@‘5‘:’% Cardiovascular 0 0 55 NA
A 3
S MNoncardiovascular 2 (1.0) 0 aﬁﬂ (0.25-107.61) 0.24
i
Thromboembolic event &
Stroke] 1(0.5) 5(2.4) & 0.20 (0.02-1.72) 0.14
TIA 5 (2.5) 7 (3 0.71 (0.23-2.24) 0.56
Peripheral embolism 0 &_&& NA
Secondary composite outcome of stroke, TIA, 5 (2.5) q.‘j“ll (5.2) 0.45 (0.16-1.29) 0.14
or peripheral embolism 1@&' h )
s
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Subgroup

'E'
Owerall J"

[ <45 yr ‘]ebfe
=45 yr

Atrial septal
rial sep &G&wrﬁm
Yes E}'

N%‘E‘

Caiiovascular index event

rE}N Stroke

Transient ischemic attack
or pulmonary embolism

=1 Previous cardiovascular event

Yes
Mo

&

&
&
I
S

PC Trial

PFO Closure  Medical Therapy

no. of patients/total no. (%)

71204 (3.4)

1/91 (1.1)
6113 (5.3)

4/47 (8.5)
3/157 (1.9)

5/165 (3.0

2/39 (5.1)

2/76 (2.6)
5/128 (3.9)

11/210 (5.2)

6/97 (6.2)
5/113 (4.4)

2/51 (3.9)
9/159 (5.7)

8/163 (4.9)

3/47 (6.4)

6/79 (7.6)
5/131 (3.8)

résultats

Hazard Ratio (95% Cl)

|—.—E—|
L : J
—=
——m 1
L ; q.‘:'f‘ﬁ
l N3
L . »
= .,g,‘ﬁﬁ
g
. .?;&E?JE .
F

-

T T o) v d
0.03 ﬂ.]GEﬂES 0.50 1.00 2.00 5.0010.00
¥

Z
C Better
F

LB

-

Medical Therapy
Better

063 (0.24:3262)
"q.

maep*ﬁz 131)
Iﬁ (0.37-3.99)
&

2.09 (0.38-11.4)
0.32 (0.09-1.18)

0.58 (0.19-1.76)
0.78 (0.13~4.66)

0.28 (0.06-1.41)
0.99 (0.29-3.45)

P Value for
Interaction

0.10

0.09

0.78

0.22

Figure 2. Subgroup Analyses of the Primary End Point.
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- PC Trial
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* Discussion
-aeﬁ

— Evener[aﬁént de 5,2% dans le groupe médical
(prevﬁ 12%)

fb &
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* £imitations: ﬁq
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«°  —Inclusion des AIT o
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The NTW ENGLAND
]OURNAL of MEDICINE

ESTABLISED IN 1812 SEPTEMEBER 14, 2017 VOL. 377 Nt::.-lg-
&
I@tent Foramen Ovale Closure or Anueoagu}aﬁon
%ﬂﬁ" vs. Antiplatelets after Stroke &‘“ﬁ
&

},{_@Maﬁ G. Derumeauy, B. Guillon, E. Massardier, H. Hosseini, L. Mechtouff, sﬁﬁuizan,‘f. Béjot, F. Vuillier,
Eﬁ' Detante, C. Guidoux, 5. Canaple, C. Vaduva, N. Dequatre-Ponchelle, |. 5|b£:q Garnier, A. Ferrier, S. Timsit,
E. Robinet-Borgomano, D. Sablot, J.-C. Lacour, M. Zuber, P. Favrole, ].-F. F’Jrg&‘? M. Apoil, P. Reiner, C. Lefebvre,
P. Guérin, C. Piot, R. Rossi, J.-L. Dubois-Randé, |.-C. Eicher, N. Meneveau, FE_ Lusson, B. Bertrand, }).-M. Schleich,
F. Godart, J.-B. Thambo, L. Leborgne, P. Michel, L. Pierard, G. Turc, M. Barthelet, A. Charles-Nelson, C. Weimar,
T. Moulin, J.-M. Juliard, and G. Chatellier, for thg};f’LDSE Investigators®
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Evaluationde la Iermeture du PFO + AAP versus AAP long terme ou
AVK long termsf

Randumlsaybn possible si Cl fermeture PFO ou Cl AVK.

:a
é‘r‘

Prex;yfg;tmn du risque de recidive d’AVC chez patients de 16 -60s8ns

ayapt soit un shunt Dt-G > 30 microbulles soit un ASIA. aﬁ‘

s
ﬂ*ﬂ Q‘ﬁ“
a“‘ P

“Etude muticentrique (32 centres en France et 2 en AII@#ﬁagne)

.¢_9
N

900 patients: puissance de 80% afin de m.e.e. urﬁ?reductlun de
50% du critere primaire (3.5% /an dans le group% de réference),

g

suivi sur 5 ans. ﬁ

t:.'j
663 patients inclus de déc. 2008 a Dec é"ﬂl-’-’l Suivi jusque Dec.
2016. Suivi moyen de 5.3 ans [3544 gﬁtlent annees)
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Repartition des patients

-

%mi'&
q'ﬁ
o

&

ol

i

PEEE 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@xntri'indi::itm ns to
PFO clai%@ (randemization group 3)

L |

o~
&

@

&

|

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

Y

|

129 Had
or

raindications to

nticoagulants

{rhas@umiz ation group 2)

¢:¢
513:“

@"'l

@Q

|

3 Were assigned to || 7 Were assigned to || 180 Were assigned to||171 Were assigned to||173 Were assign 65 Were assigned to || 64 Were assigned to
the antiplatelet-only || the anticoagulation || the anticoagulation || the antiplatelet-only the PFO clo the PFO closure the antiplatelet-only
group group group group Eml@ group group

Y
o
Figure 1. Randomization of Patients. &
g
c}1
&
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]..D—b
Q
9 4]
ol I 14
— =] o
3 M 100
g o1 0.99 PFO dlosure group
‘E & 0.98+
E‘Qﬁ-ﬁ_ 0.97
- o
§ osd 0.96 @$
1'; 0.35+ Antiplatelet-only group &
- 0.94+
& &
IS a 0.93-
s = 3 &q}
& z 0:92- — ¢
AQ o 091  Hazard ratio, 0.03 (95% Cl, 0 to 0.26)
o L o P<0.001 by log-rank test @s&
®Q~ I}.E'ﬂ;f
1@ 0.1+ 0.00- T T T T 1 T T ﬁ‘ﬁo T 1
’E}h‘ 0 1 2 3 4 5 6 ;} 8 9 10
G‘D ] 1 ¥ I i I ] I L] I
0 1 2 3 4 5 6 7 ﬂg@" 3 g 10
Year :“
No. at Risk @Jﬁ’
PFO closure group 238 238 232 200 179 141 9 .¢ o 20 ] 0
Antiplatelet-only group 235 229 223 198 160 130 55 19 0 0

oy
Figure 2. Kaplan-Meier Cumulative Estimates of Probability of Stroke in Closure Group versus the Antiplatelet-
Only Group. &Q-c'
The analysis was performed in the intention-to-treat cohort, which,tﬂcluded all patients who were randomly assigned
to a treatment. The inset shows the same data on an enla rged,!:h Xis.
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Table 2. Efficacy Outcomes.® ﬁp
Outcome & [ Randomization Groups 1 and 2 ] [ Randomization Groups 1 and 3
R
39 PFO Closure  Antiplatelet-Only Anticoagulant  Antiplatelet-Only
AL Giroup Groug Hazard Ratio Group Graup . Hazard Ratio
’ {N=238) (N=235) (95% CIjf P Value (N=187) (N =174) @aﬁ (95% Q)3

Primary efficacy outcom o
Stroke in the intentiop@o-treat popula- 0 14% 003 (0.00-0.26) <0,001 [ Y | .a'z; | 0,44 (0.11-1.48)

Eion — nio. c-ﬁ:ﬂﬂenli f
Stroke in the p}’d‘gmtn{ul population — 0217 14/223§ 0.04 (0.00-0.27) <0001 271439 164§ 0.37 (0.07-1.18)

na. ftotglnd, of patients 6@63'
E:undé'ﬂu:r outcomaes | -».1?
Dig{ﬁng stroket+ 0 1 0.33 (0.00-6.18) 0.63 1 & 1 0.96 (0.08-11.85)

k,

gprebral hemorrhage 0 o NA BA cﬁ° 0 BA
Ischemic stroke, transient ischemic at- [ B Fj | 0.39 [0.16-0.82) 0.01 F B 12 064 [0.26=1.50)

tack, or systemic embolism A
Transient ischernic attack 8 8 0.97 (0.37-2.56) 0.96 ; 5 6 0.80 (0.25-2.52)
Systemic embalism 0 i} A A 0 A
Death from any cause o 0 WA 6" 1Tt 0 2.84 (0.15-414.86)
Success of device implantation — no. 234/235 (99.6) MA A E&A MA MA A

total no. (%11 ﬁ"i}
Success of PFO closure — noftotal no, 202/228 (88.6) A A d‘ﬁ" M A MA MA

(%8 &

@
o




i

Complications

o
Table 3. Procedural Enmplic:tﬁns and Serious Adverse Events.®

¥
Complication or Event et

[ Randomization Groups 1 and 2

[ Randomization Groups, and 3

E‘ﬂ@(“a& PFO Closure  Antiplatelet-Only Anticoagulant Antiplangﬁt-ﬂnlr
a Group Group Group Gpoup
b@"f’ (N=238) (N=235) P Value (N=187) R=174) P Value
,...;p‘f: no. of patients (96) no. of patgwfts (9)
Major gr'fatal device-related or procedure- 14 (5.9) MNA MNA MNA MNA MNA
ted complicationt e
,Hg'jn-r or fatal bleeding complication 2 (0.8) 5 (2.1) 028 (10 gcﬁ 4(2.3) 0.18
[ Atrial fibrillation or flutterg 11 (4.6)§ 2 (0.9) ] 0.02 ﬂgp“ 0 2(L.1) 0.23
Death 0 0 NA Eﬁ,f‘ 1(0.5)9 0 0.65
At least one serious adverse event 85 (35.7) 78 (33.2) 0.5%&& 62 (33.2) 59 (33.9) 0.88
ol
3
i
c}-.
&
r{"-@
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Gore REDUCE
Snndergaq\gﬁhL. NEJM 2017;377:1033-42

{ga
q

* 63 centg:nés Europe, Canada et USA
. Patl@nts de 18 a 59 ans

Sﬁimt Dt-G a partir de 1 microbulle

&

s"Fermeture par / Helex puis Cardlofom (GSO)
* Echocardio.de contrastea 1/ 12;%t 24 mois
» 2 co-criteres primairesde Jugfment
* Analyse statistique « comméxe »
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Résultats

.;?:7*

,;_..f.'J

.;:_;El

* n=664 patlents ifclus de déc. 2008 a fév. 2015
* Duree medlagé de suivide 3,2 ans

. Fermeturefeallsee dans 93,7%, effective a 2 ans dans 75,6 %
des cas «*

& 3 &
. Resﬁiwe d’AVC &

q.':}_ Groupe fermeture: n=6 soit 1,4% 5@6@
Foiks Groupe AAP: n=12 soit 5,4% ;ﬁ{ 0.002)
U3 &
* FA ou flutter
— 6,6 % vs 0,4% (p< 0.001) @.‘P
— 83% dans les 45 1°" jours apres procedl,ﬁ'e
— Reésolutifs dans les 2 semaines dans}&@% des cas
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o
e
E‘Q
$§
i
PFO ure Antiplatelet-Only P Value for
Subgroup p Group Hazard Ratio (95% Cl) P Value Interaction
no. ufpa%.gﬁls who had recurrent stroke/total no. (%)

All patients 7 6/441 (1.4) 12223 (5.4) —a— 0.23 (0.09-0.62) 0.002 @
Age (E‘Pehe : & 0.85

18-45 yr 3/204 (1.5) 6/114 (5.3) I o] } 0.26 (0.07-1.04) 0.8

46-59 yr &5’ 3/237 (1.3) 6/109 (5.5) | = ¥ 0.21 (0.05-0.84) P02
Sex @ i £ 0.62

Mala\"p 3/261 (1.1) 8/138 (5.8) | 5 | ! 0.19 (0.05-0. 0.01

F@'»Fe 3/180 (1.7) 4/85 (4.7) I = : i 0.31 {ﬂﬂ?—@ 0.11
Ragion | 1.00

S Europe and Canada 3225 (1.3) 6/108 (5.6) I = Ii 0.23 {Qﬁ?—ﬂ 23) 0.03

United States 31215 (1.4) 6/115 (5.2) [ B ] 0.2449.06-0.94) 0.03
Shunt size | thk,j::-"g’ 0.77

Small 1477 (1.3) 2143 (4.7) I - ; *10.27 (0.03-3.03) 0.26

Maderate-to-large 4348 (1.1) 104173 (5.8) [ [ ] | £ 0.18 (0.06-0.58) 0.001

0.1 0.10 1 :'}u@‘* 1.50
- -

PFO Closure 55 Antiplatelets

plus .ﬁ.nhplatelete'\ Alone
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Figure 2. Exploratory Analyses to Evaluate Heterogeneity in Relation iﬂhﬂuﬂinn Covariates.
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3 études negatives
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Les QUEStIOHS SAns reponses
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— En cas.«ﬁAIT sans infarctus cérébral ?
.c,p
& ,*51

* Prgnostic des FA induites par la fermeture
c}fﬁ <8
& i
s* Dépistage de la FA lors du bilan initial 2°

P

* Durée optimale des AAP apres fgﬁ“neture ?

t:p'i*

ﬂﬂ‘fp

* Efficacite respective des diﬁﬁﬁsitifs de fermeture



Conclusion




