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FOP et AVC cryptogenique

P<0.001——
60

50-
40-
30-
20
101

.-.I

Controls Stroke Stroke of

- Sarich 00 Cordiologhs
i = Unknown
Dist = 081cm @mﬂ
ETD
Lo i 0 cause

Temp 4

LECHAT Ph et al N Engl J Med 1988;318:1148-52




FOP et AVC du sujet jeune < 55 ans

E-tudes cas-controles

f,{:ryptﬂgenlc Control OR Weight OR
Study __;..rt‘-‘*‘ n/N niN (95%CI Fixed) %  (95%CI Fixed)
Cabanes, 19‘?@ 36/ 64 9/50 24 'EEBE{" 44,14.04]
Job, 199.1:4% 27| 41 27163 397 & 257[1.14581)
Jnnuﬁwepa 4/14 2119 : 3.40[0.52 22.03)

h} 1
Lechat, 1988 (P) 20 41 10/100 T i 8.57[3.50,20.99]
o o

& |
_ O Webster, 1988 (P) 19134 6140 & 13 7.18[2.39.21.56)

Total (95%CI) 1067194 941272

Chi-square 4.65 (df=4) P; 0.33

| :
Megalive assoc IEI'[II:E,!F Positive association

Overell et al Neurology 2000;55:1172-9



Risque d’infarctus cérébral chez les sujets
ayant un FOP

Etudes en population genérale

Etudes Pts Age Suivi  FOP ASIA FOP + ASIA
!
385 > 45 ans | 5,1 ans 1.46 3,72
0.74-2.88 | 0.88-15.71
) 1.79 3.66 1.04
1100 |>39ans |7/9-7mois | 0.93-3.45 | 0.88-15.30 | 0.14-7.74

1. Meissner et al J Am Coll Cardiol 2006:47:440-5

2. DiTullio MR et al JAm Coll Cardiol 2007:49:797-802




Risque de recidive d’AVC en fonction de
[’anatomie du septum interauriculaire

n = 581 patients

« 304 (52%) pts : no septal abnormality

« 216 (37%) pts :  PFO alone : f“{ |

+ 10 (2%) pts:  ASAalone
. 51(9%) pts: PFO+ASA | m“/‘%

Mas et al N Engl J Med 2001;345:1740-6



Risque de récidive AVC/AIT

581 pts 18-55y-0
F-U on 300mg ASA

Stroke at 4 yrs
(TTAs excluded)
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PFO 2.3%

PFO+ASA 15.2%

ASA 0%

NoPFOno ASA4.2%
No PFO or ASA 304 291 267 158 48
PFO alone 216 207 198 122 43
ASA alone 10 10 . 4 1

PFO or ASA 51 46 44 25 10
Mas et al N Engl JMed 2001;345:1740-6



Risque AVC apres fermeture FOP
Comparaison non randomisée entre fermeture et
traitement medical
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Medical Treatment (N=158) As B&;ﬂ;lﬁﬂ{;ﬁi‘m

Windecker Setal J Am Coll Cardiol 2004;44-750-8 Schuchlenz HW et al Int J Cardiol 2005:101-77




Probabilité de causalité du FOP

e Caracteristiques anatomiques
* Type d’AVC
* Score RoPe



Caracteristiques Anatomiques

i Patent foramen ovale morphology

') ' Morphologic Charactensii Symplomaibc  Asymplomalic p Valoe
. o PFO PRO &

(Stroke or T1A)

" .
Size (mm) 10+ |6 & 20+ ). {1.(K)]
— & Large PHD (size =4 mm) 3, L {1 ()
Presence of ASA (43%) 2 (N% 0,005
Length of the unnel (mm ) 1+ 6 {1,018
I -
et ' Long tunnel (1 cm) 45 [ TR%) 2 (554 {1.0]
il ks .y
£ J | Legree of shoniing
L L b ._1{:;._- X : . .
v Mild MES (605 ) (.14

L4 - Moderate

i, A.’f’ Severe 1-..71"".

. BVC Prominent i.h1f~ﬁ-"h|ur valve
" = / 4 Prominent [J,II"’LI'I & mélwork

o o ' ...,_:..J

Goel SS, et al Am J Cardiol 2006;103:127-9




Neuroimaging Findings in Cryptogenic Stroke Patients

ra s - .
With and Without Patent Foramen Ovale
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RoOPE Score
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FPoints are subtracted from lllqﬁ'rr each risk factor: RoPE

LY g

. ] 2 .
- A patient less than 30 '-.'Fq?ﬁ with no risk tactors has a score of 10, SCORE

* A patient > 70 vears ‘&‘-ﬁ"h all 5 risk factors has a score of (

D‘:..& Meaximmn Score = 10k
I

Risk Factor {d’:rf (0 to 5 points)
Hy perten H‘wﬁ\‘
G

[habete
r-

Priogtroke or TIA

"Eiiarr ent Smoker

v : . o
¥ Absence of visible cortical infaret on CT or MRI

Age ({} to 5 points)

Al yvears {0)

30 to 39 yvears

40 to 49 vears

A0 to 59 vears

Gl o G vears

7O vears

Total Score =




Prevalence du FOP en fonction du RoPE score

Cryptogenic Stroke
(N=3023)

Number E((E‘E | Prevalence of  PFO-Attributable PFO-
Patients with a Fraction™ Attributable
PFO % (95% CI) Fraction
% (95% CI) &
23% (19% to 26%) 0% (0% to 0%)
35% (31% to 39%) 38% (30% to 46%) 40%
34% (30% to 38%) 35% (28% to 42%) (36% to 43%)

47% (42% to 51%) 62% (56% mﬁ‘@ %)

434 54% (49% 10 59%) 72% (66% to 77%)

67% (62% to 73%) 84% £F9% to 88%) 80%
| (77% to 83%)

180 73% (66% to 79%) 8% (82% 10 93%)

Kent DM, et al Neurology 2013:81:619-25



Risque de récidive a 2 ans AVC/AIT
en fonction du RoPE score

Table 5  PFO prevalence, aé\t;ﬁhéﬁl:ahle fraction, and estimated 2-year risk of stroke/TIA by point score strata, using control rate of 25%

&

g
Cryptogshic stroke n = 3023)
*Ep?i‘

(S patients with PFO [n = 1,324]

RoPE scarg. & No. of patients
&d‘
613
a1l
516
482
434
287

180

Prevalence of patients
with a PFO, % 195% CIJ*

23 [19-26)
35 [31-39)
34 (30-38)
47 [42-51)
54 49-59]
67 162-73|

13 166-79)

PFO-attributable
fraction, % (95% CI®*

0 0-4}

38 [25-46]
34 (21-45]
62 [54-68]
72 [66-76)
ad (79-87)

88 (83-91)

o
[
No.of CSpatients  Estimated 2-y strokelTIA regience
with PFO* rate (Kaplan-Meier], % (35 C1)
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Closure or Medical Therapy for Cryptogenic
Stroke with Patent Foramen Ovale

E.:.
Days iinuﬂ;mm-
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Furlan AJ, et al N Engl J Med 2012:366:991-9



Closure of Patent Foramen Ovale versus
Medical Therapy after Cryptogenic Stroke

John D. Carroll, M.I ftrey L. Saygr, M.D., David E. Thaler, M.D., Pl
ard W. Smalling, M.D., Ph.D ‘%t.;".': Berry, Ph.D., Lee )
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RESPECT / Etudes en sous-groupes

Su hgrﬂup £ Hazard Ratio and 95% CI "f]:aI:;lnEk'

Overall 9/499 (1.8%) lﬁfd@e[ 3%) . _ 0.492 (0.217, 1.114) 0.0825
Age D.;:«.
oy i
- 18-45 4230 ﬂ:;?{ya 5210 (2.4%) 0.698 (0.187, 2.601) 05901
)

- 46-60 /262 (X 11/266 (4,1%) ; | 0.405 (0,140, 1.1653)  0.0823

i
Sex ﬂ,ﬁb

- Male 268 (1.9%) 10/268 (3.7%) | 0448 (0.153. 1.311)
47231 (1.7%) 6/213 (2.8%) _ : 0.571 (0.161, 2.024)

- Female .
i

Shunt Size ¥ 1 - @ 0.0667
: : &
- None, trace nrq‘ﬁ‘iderate Tr2a7 (285%%) 6/244 (2.5%) : 1.034 (0.347, 3. u@‘}‘ 0.9527
SuhstannﬁF 21247 (0.8%) 10/231 (4.3%) ; | 0,178 (0. ﬂfi&ﬁ@ 3 00119

Atrial geptal aneurysm :
E(%Em 2180 (1.1%)  9/16% (5.3%) : _ 0.18 ﬁl}dﬂ 0.867) 0.0163
Pbsent T319 (22%)  7/312 (2.2%) : IIilE (0.312, 2.535) 0.8259

u

Index infarct topography : A
- Superficial 5/280 (1.8%) 12/269 (4.5%) : _ v 0.366 (0.129.1.038)  0.0487
- Small Deep 2757 (3.5%) 1770 {1.4%) : T { 1.762 {0.156, 19.93) 0.6429
- Dther 27157 {1.3%) 37139 (2.2%) ' : { . o 0.558 (0.093,3.340) 0.5167
Planned medical regimen '

- Anticoagulant 47132 (3.0%) 3/121 (2.5%) f i - 1.141 (0D.255, 5.098) 0.8628
- Antiplatelet /367 (14%) 137359 (3.6%) ; 5 0.336 (0.120,0.944) 0.0259

0,01
Favors Medical




Percutaneous Closure of Patent Foramen Ovale
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Patent foramen ovale transcatheter closure vs.
medical therapy on recurrent vascular events: a
systematic review and meta-analysis of
randomized cﬂnﬁﬂlled trials

£
=
Pablo Rengifo-Moreno !, Iffor F. Palacios?, Parichart Junpaparp !, Christian F. Witzke",

D. Lynn Morris'4, and @l'l Romero-Corral’.%

o Cicviurs il TLAS SErolie

Harnrd Rabs [ fooed ) oz mrd Fabao (e
S O 1 L |

- ; .18, 1.
R T . .22, 1.
SE— : .38, 1.

2. O
5 for heteropenslty. Chi® = 116, df = 2 (P = D.58),
&ﬁ‘ Tast for oversl affect L = 2 086 (F = 0.04)
01 02 0s 1 2 5
Clogure Betier Medkcal Tx Befler

B Oucome 13 PFO Closure and Stroke

Slumiy FHmomrd el | Mosd) m-dﬁ.: CLEE i ]
of Sul-Calepory 5% O cl
u :l:r \Eggul 1.72)

PL Trind
RESPFECT . (0.22, 1.11)
CLOSURE 1 @?’a l.‘.l- [0.41, 1.%8)

Total (85% C0) '-..'-'_'JI €2 I0.3. L1.07])
Test for Meleropanely: Chi®= 2 24 df = 2 (P = 0.3, [*= 10.7%
Tom for overal atfect: £ =1.70 (" = 0.04)

i geLsinlimbyesal Jeily 10, FOET S
AR FTViEAC M « i P i Al




Device Closure of Patent Foramen Ovale @
After Stroke o
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Are Meta-Analysis a Form of
Medical Fake News ?

Milton Pecker Circulation 2017;136:2097-99
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Patent Fora r_uw?n Owvale Closure or Anticoagulation
. Antiplatelets after Stroke
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Anticoagulants versus antiplaquettaires
en intention de traitement
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Mas JL et al, N Engl ] Med 2017;377:1011-21



Patent Foramen Ovale Closure
or Antiplatelet Therapy for Cryptogenic Stroke

3

%n:.«
®

.‘:\_'E-'
: ¥
FPFEFD clas g_"?d-- Eroup
K
&
o
ﬂrthﬂAEg&‘fvl ur:lg..- BEroup

Hazard ratio for recurrent '.Ilcrlw.r'{lp
0.23 (9596 CI, 0.09-0.62) &Q{\
P=0.002 by log-rank test

1 1
G L2

i

o
=
2 a
s £
= =
EE
e 5

MNo. at Risk
PFO closure <4 <4 | 4 .22

group
Antiplatelet-only 223 202

Sondergaard L, et al N Engl J Med 2017;377:1033-42




Etude RESPECT / suivi a long terme
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FDA Approval
Qctober 28, 2016

The AMPLATZER PFO Occluder should only be used in
cryptogenic stroke patients who also
nave a PFO after a comprehensive clinical evalusiion by a
neurologist and cardiologist has ruled out other causes of stroke



Actualites sur le FOP
Relation FOP/AVC cryptogénique

Reviser les recommandations HAS

Affirmer le caractere cryptogénique : bilan
neurologique

Caractéristiques anatomiques du FOP

Bilan thrombophilique

Bilan rythmologique

Stratégie optimale de la fermeture percutancée



Percutaneous closure of patent foramen ovale in

migraine with aura, a randomized controlled trial
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PRIMA Trial
Amplatzer PFO occluder n = 53
Medical treatment n =54

Primary endpoint : reductici in
monthly migraine days ¢-12 months
after randomization compared with 3
months before

Fremiioem Prowm By airer B rpeaiim roem LAGE aane
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Mattle HP, et al Eur Heart J 2016:37:2029-36



Percutaneous Closure of Patent Foramen
Ovale in Patlents With Migraine

The PREMIUM Trlal

Amplatzer PFO Occluder (n=117) vs medical treatment (n=103)
Primary endpoint : responder rate defined as 50% reduction in migraine attacks

Tobis JM, et al ] Am Coll Cardiol 2017:70:2766-74



