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Circurnstantizl Eviclance:
Pravzlarncs of PEO in Patierris Wiinl
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No PFO - 437

Cerebrovascular event, %

Furlan et al. NEJM 2012; 366:991-9
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Medical therapy

PFO closure

Meier et al. NEJM 2013; 368:1083-91
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Cinicians mest coursel patients considering percutaneous PFO cosure that having a PFO  common; it octurs in abowt 1 in 4 people;
it s impassibe to detemnine with cerainty whether theirPFO caused their strokes or TIAs; the efectiveness ofthe prooedi for
feducing stroke risk remains uncertary and T T , complications.

In re cicumstances, such & recuent strokes despite adaquate medical therapy with no other mechanism identified,dinicians
may offer the AMPLATZER PFO Qodluder f t i avalable.

Cinicians should not routinely offer percutanaous PFO closure o patients with cryptogen's ischemic stoke outsid2 of 3
fesearch setting.

Messé et al. Neurology 2016;
87:815-21

Patent Foramen Ovale R dations
2014 Recommendation Revisions (2011)

For patients with an ischemic stroke or TIA and a PFO who are | Class changed from lla
not on anticoagulation therapy, antiplatelet therapy s |

recommended. (Class |, LOE B)
For patients with an ischemic stroke o TIAand both a PFO | New Recommendations

and a venous source of embolism, anticoagulation s indicated,
depending on stroke d\qmchﬂsﬂw (Qlass I, LOE A). When

reasonable (Class Ila, LOE C).

For patients with a cryptogenc ischemic siroke or TIA and a
PFO without evidence for DVT, avallable data does not support
a benefit for PFO closure. (Class Ill, LOE A)

n the seting of PFO and DVT, PFO closure by a transcatheter | New Recommendation
device might be considered, depending on the risk of recurrent
DVT. (Class lib, LOE C)

Patent F Ovale R
2014 Recommendation Revisions (2011)

For patients with an ischemic stroke or TIA and a PFO who are | Class changed from lla
not on anticoagulation therapy, antiplatelet therapy s tol

recommended. (Class |, LOE B)
For patients with an ischemic stroke or TIA and botha PFO | New Recommendations
and a venous source of embolism, anticoagulation is indicated,

depending on stroke characteristics. (Class |, LOE A). When

anticoagulation is contraindicated, an inferior vena cava filter is

or patients with a cryploge Remic stroke or TAanda | Revised

PFO without evidence for DVT, avallable data does not support | Recommendation

abenefit for PFO ciosure. (Class Ill, LOE A)

In the setting of PFO and DVT, PFO closure by a transcatheter | New Recommendation
might be considered, depending on the risk of recurrent

DVT. (Class Iib, LOE C)
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==

e NEW ENGLAND
JOURNAL o MEDICINE

Datent Focamen Ovale Closure Datent Foramen Ovabe Clusure or Aatcoagulation
or Antiplarelet Therapy for Crypuogenic Stroke ‘75, Antiplarelets after Stroke

1.) Longer Follow up
2.) Cortical Strokes only-
3.)NoTIA MEDICINE

4.) New Brain Infarct- No Lacunes
5.) Restricted Age 18-60 tent Foanen Ore Closune ot Antuagalation

w5, Aatipharelets afier Stroke
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Sondergaard et al. NEJM 2017; 377:1033-42
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New ischemic
siroke > 2 years
posk-randemization

New ischemic
siroke < 2 years
post-randomization

Silent brain infarct
52years
posk-randemization

Closure Medical
N=441 N=223
454+93 44.8+9.6 0.41

P 100 £ 52 101+£53 0.90
randomization

Sex, male 59.2% 61.9% 0.56
Current Smoker 14.3% 11.2% 0.30
Diabetes mellitus 4.1% 4.5% 0.84
Hypertension 25.4% 26.0% 0.94
Previous Cerebrovascular Event 14.1% 10.3% 0.22
Maximal baseline shunt grade (#

Age, years
Days from qualifying event to

bubbles) N=425 N=216 0.32
Grade 0 Occluded (0) 0.0% 0.0% -
Grade | Trivial/Small (1-5) 18.1% 19.9% -

d Modera A 4 _

Grade Il Large (>25 42.8% 36.6% S
Atrial septal aneurysm 20.4% (dldmt -

Sondergaard et al. NEJM 2017; 377:1033-42

33
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PFO closure group

Antiplatelet-only group
Hazard ratio for recurrent stroke,
| 0.23 (95% CI, 0.09-0.62)
P=0.002|by log-rank test
T T

6 12 24 36 48 60

Sondergaard et al. NEJM 2017; 377:1033-42

Subjects without
Evaluation
Brain Infarct Evaluable 383
Brain Infarct Present 22 20
(5.7%)  (11.3%)
Recurrent Stroke 3 6

Only
Both 2 6
Silent Brain Infarct 17 8
Only

Brain Infarct Absent

361 157
(94.3%)  (88.7%)

Sondergaard et al. NEJM 2017;
377:1033-42

35

All Enrolled Subjects
(N=664)

Serious bleeding adverse

opents 8(1.8%)  6(2.7%)

Procedure-related 4(0.9%)

Other 4(0.9%)  6(2.7%)

Any AF/ flutter adverse

oo 29(6.6%)  1(0.4%)

Serious AF / flutter 10 (2.3%) 1(0.4%)

Serious device adverse 6(1.4%) .
events
Device dislocation 3(0.7%)

Device thrombosis 2(0.5%)
Aortic dissection 1(0.2%) -

Any DVT or PE 3(07%)  2(0.9%)

Sondergaard et al. NEJM 2017; 377:1033-42
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All Enrolled sure | Medical
Subjects (N=664) 441) | (n=223)

Serious bleeding

6
adverse events B(EE) (2.7%) 057

Procedure-
related

4(0.9%) = 031

|Any AF/ flutter
adverse events

Serious AF / 10 1
flutter @3%) (0a%) %
Serious device 6(1.4%) .
adverse events

Device
dislocation S(EY) =

Device
thrombosis 2l

Aortic dissection 1 (0.2%)

3 2

AnyDVTOrPE (579 (0.9%

Sondergaard et al. NEJM 2017; 377:1033-42

37

Lee et al. JACC 2018; 71:2335-42

1,715 patients underwent TEE
for evaluation of cardiac source of embolism

175 patients with high-risk PFO

50 declined to participate
5 having at least one exclusion criteria

Lee et al. JACC 2018; 71:2335-42
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Event-Free Survival (%)

T T T
05 1.0 1.5
Years since Randomization

Lee et al. JACC 2018; 71:2335-42
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Tipping Point for Patent Foramen Ovale Closure

Allan H. Ropper, M.D.

“... as determined by a neurologist and cardiologist
following an evaluation to exclude known causes of
ischemic stroke.”

Infrnens o s

“The ANPLATZER™ PFO Occhuder i ndicatd f pevcutamecus
transcatheter cosare of 3 atent foramen ovale (PFO) 3 reduce
the isk of recarrent ischemic stroke in atients, redominanty
Debeee the sgesf 18- 60 yers, who e b
crypogenic stroke dae 1 2 presumed paradouial enbulsn 5
determined by a newrolopst and cardiogs: fllowng a0
evaluation t exclode own causesofschenic stroke”

Su1p e e
ruip terae By
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Grade 3
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Dlagaosis ol Fateat. Foramen Ovale Using Dieren Imaging Technigues.

Trunacranss) Doppler olra
Transthorack: echoc

Transesophageal echocarsiograpty
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ACUSON AcuNav V™ Ultrasound Catheter

16X speed of standard ultrasound
Real-time 30 and 3D with color
Pom-nl.l to add incrementai

ment to EP and nmclur-l heart
e

(4]

10F; 90 cm, 22° 90° volume, real-time 3D - -
Imaging - Images at 6 and 8 Mhz Al
Powered by ACUSON SC2000 system ~
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560 y/o 23%5 >60y/o 77%
15,507 53503

Age Traditional Vascular Risk | Neuroimaging Findings at
actors Index Stroke
= Age at time of stroke * Absence of these = Presence of cortical
o 5 points for 18- factors (1 point for (superficial) stroke on
29 each): neuro-imaging (1

o 4for30-39 o Diabetes point)

o 3for40-49 mellitus

o 2for50-59 o Systemic

o 1for60-69 Hypertension

o 0for>70) o Smoking

o Prior stroke or
TIA.

Total Score: Range 0-10

Total RoPE Score Prevalence PFO- Estimated 2-year

of PFO attributable |  stroke/TIA recurrence
fraction (%)
0
38
34
62
72
84
88

65 year old man has a lacunar

stroke. He is a smoker, diabetic and

hypertensive with history TIA.
RoPE= 1

72
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Best Practice: a PFO Clinic

Fulfilling the Goal of Shared Decision-Making

Neurology-Cardiology Teamwork
Prior to Seeing Patient: Review brain imaging and TTE/TEE to share ke findings with each other
A i o 5 Aol sy

+Assess patint’s understancing
of fssues and goals of care

‘and procecuro animation vdes

Drug therapy and follow up after p
Position statements

It i reasonable to propose dual antiplatelet therapy for 1 | Conditional
to 6 months after PFO closure

We suggest a single antiplatelet therapy be continued for | Conditional
at least § years

The extension of the therapy with single antiplatelet Strong
beyond 5 years should be based on the balance between
patient’s overall risk of stroke for other causes and
‘haemorrhagic risk

The choice of the type of antiplatelet drug in the follow-
up is currently empiric

‘The value of residual shunt after percutaneous closure
cannot be deduced from available studies

Systematic, high-quality data on follow-up are needed

Pristipino et al, Euro Interventions, 2018
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Tt is reasonable to propose dual antiplatelet therapy for 1
to 6 months after PFO closure

‘We suggest a single antiplatelet therapy be continued for | Conditional
at least 5 years

The extension of the therapy with single antiplatelet Strong
beyond 5 years should be based on the balance between
patient’s overall risk of stroke for other causes and
‘haemorthagic risk

The choice of the type of antiplatelet drug in the follow-
up is currently empiric

‘The value of residual shunt after percutaneous closure
cannot be deduced from available studies

Systematic, high-quality data on follow-up are needed

Pristipino et al, Euro Interventions, 2018

‘To obtain comparable data we propose to perform: Conditional 124,141-147,
) a TTE prior to hospital discharge 55+ Original
) ¢-TCD at least once beyond six months to assess meta-analyses
effective PFO closure and thereafter, if residual shunt and

‘persists, annually until closure Supplementary
) ¢-TOE or c-TTE in case of severe residual shunt at c- Appendix
TCD, or recurrent events, or symptoms during follow-up
Patients should undergo antibiotic prophylaxis for any Conditional
invasive procedure performed in the first six months
from PFO closure

ino et al, Euro Interventions, 2018
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The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE |

Long-Term Outcomes of Patent Foramen
Ovale Closure or Medical Therapy after Stroke
Jeffrey L. Saver, M.D., John D. Carroll, M.D., David E. Thaler, M.D., Ph.D.,
Richard W. Smalling, M.D., Ph.D., Lee A. MacDonald, M.D.,

David S. Marks, M.D., and David L. Tirschwell, M.D.,
for the RESPECT Investigators*

N Engl ) Med 2017;377:1022-32.

Table 3. Serious Adverse Events Related 1o the Procedure or Device among the 499 Patients in the PFO Closure Group.®

Patients with Total No. of Procedure-Related Device-Related
Event e

Serious Adverse Event Events Events Events

no. (%)
Allergic drug reaction 1(02) ]
Atrial fibrillation 1(02) 1(02)
Atrial flutter o 1(02)
Cardiac perforation 1{02) 1(02) o

Cardiac thrombus 2(04) 1(02)
Chest tightness 102}
Deep-vein thrombosis 1(02)
Infective endocarditis 1(032)
Ischemic stroke z(04)
Pericardial effusion 1{02)
Pericardial tamponade 2(0.4)
Pulmenary embalism 2(0.4)
Residual shunt requiring closure z(04)
Sepsis 1(02)
Nonsustained ventricular tachycardia 102}

Major vascular complications

Bleeding 2(0.4)
Hematoma 1(03)
Vasovagal reaction 1(0.2)
Total 21(4.2) 12 (24) 13 (26)

84
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2005 - 2013

Closure within 1 year of TIA/stroke

New York, California and Florida

Total adverse events 7%
Atrial fibrillation / flutter 3.7%
Vascular complication 3.0%
Hematoma/hemorrhage only 2.7%
Cardiac tamponade/perforation 0.5%
Death 0.3%
Pneumothorax/hemothorax 0.1%
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MIST Trial: Study Design

Complete Cessation of Migraines (n)

P=NS There was no
difference between
groups in the
primary endpoint of
complete cessation
of migraines with 3
patients in each
group,

Unrealistic endpoint,
Poor device

PEOClostire Poorly run trial
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“hanism Affected Organ

Arterial Pre

Venous Precipitates  Lungs

doxical Embolism  Brain
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