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INTRODUCTION

The causal involvement of PFO In several diseases has been well-documented.

However, the role of PFO In most causal mechanisms remains elusive because:

1) a high prevalence of PFO in the general population produces a

"statistical noise™:

2) the anatomic PFO phenotypes are various and are even multiplied by

their temporal variation;

3) the causal role of PFO is often momentary;

4) the diagnostic accuracy of PFO tests is not always optimal.
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CLOSE
Methods

Key inclusion criteria Key exclusion criteria

* Recent (<=6 months) ischemic stroke, = Contraindication to oral anticoagulants and
confirmed.by-heereimegingruRs <= 3 PFO closure

trictly defined causes of stroke other tha Contraindication to antiplatelet therapy
PFO ruled out by appropriate investigations Increased bleeding risk

PFO with ASA > 10 mm (TTE), PFO with large Expected poor compliance or inability to

shunt > 30 microbubbles (TTE, TEE) confirmed attend follow-up visits

by echo core lab before randomization Anatomical to device placement

Outcomes

Primary : fatal or nonfatal stroke

Secondary : composite of ischemic stroke, TIA, or systemic embolism, all-cause
mortality, vascular death, success of device implantation and success of PFO closure

Safety . major procedural complications and major hemorrhagic complications




Probability of Event-free Survival

PFO closure group

Antiplatelet-only group

Hazard ratio, 0.03 ©5% Cl, 0to 0.25)
P<0.001 by log-rank test

No. at Risk
PFO closure group 238 238 237 200

Antiplatelet-only group 235 229 723 198

o4 64 20 0
150 130 06 55 19 0 0

Figure 2. Kaplan—Meier Cumulative Estimates of Probability of Stroke in the PFO Closure Group versus the Antiplatel et-
Only Group.
The analysis was performed in the intention-totreat cohort, which included all patients who were randomly assigned
to a treatment. The inset shows the same data on an enlarged vy axis.




Table 3. Procedural Complications and Serious Adverse Events.*

Complication or Event

Major or fatal device-related or procedure-
related complication

Major or fatal bleeding complication
Atrial fibrillation or flutterf
Death

At least one serious adverse event

Randomization Groups 1 and 2

PFO Closure  Antiplatelet-Only

Group Group
(N=233) (N=235)

no. of patients (%)
14 (5.9) NA

5(2.1)
2 {0.9)

2 (0.8)

0 0
85 (35.7) 78 (33.2)

Pvalue

Randomization Groups 1 and 3

Antiplatelet-Only

Group Group
(N=137) (N=174)

no. of patients {%)
NA

Anticoagulant

P Value

4(2.3)
2 (1.1)
0
59 (33.9)
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Inclusion and exclusion criteria

Age 18-59 years
Cryptogenic ischemic stroke within 180 days
— Ischemic stroke = clinical symptoms = 24 hours or with MRI evidence of infarction
— Cryptogenic
» No stenosis > 50 percent or ulcerated plaque in relevant intra- or extra-cranial vessels

No atrial fibrillation or high risk source of cardioembolism

Non-lacunar (based on syndrome and / or size)

No evidence of hypercoagulable disorder

No other known cause of stroke

PFO

— Confirmed by transesophageal echocardiography (TEE / TOE) with bubble study
demonstrating right-to-left shunt at rest or during Valsalva maneuver

No indicatio

No uncontrolled diabetes mellitus, hypertension, autoimmune disease, alcohd
or drug abuse




PFO closure group

Antiplatelet-only group

Hazard ratio for recurrent strole,
0.23 (95% CI, 0.09-0.62)

P=0.002 by log-ranl test

T T | T
b 12 24 K1)

T T
24 36

Probability of Freedom
from Recurrent Stroke

Follow-up (mo)

No. at Risk
PEC closure M1 477 417 208 Table 2. Coprimary End Points of Freedom from Clinical Ischemic Stroke and Incidence of New Brain Infarction.®

Sfoup PFO Closure Antiplatelet-Only
Antiplatelet-only 223 202 194 173 End Point Group Group Effect Size P Value

group
no. of patientsftotal no. (%)

Figure 1. Probability of Freedom from Clinica| Clinical ischemic strokey 6;’4 12/22 @ 0.23 (0.08-0.62)1 0.002§
Stroke. New brain infarcion] 22/38% 20/17 0.51 (0.29-0.91)] 0.04%
Recurrent clinical ischemic stroke 5/383 (1.3) 12/177 (6.8) 0.19 (0.07-0.54) | 0.005%%
Silent brain infarction only 177383 (4.4) 8177 (4.5) 0.98 (0.43-2.23)| 0.G7%%




Table 3. Adverse Events.

PFO Closure Antiplatelet-Only
Group Group
Adverse Event (N=441) (N=223) P Value®

no. of patients (%)

Any sertous adverse event 102 (23.1) b2 (2/.8)
Device related 6(1.4) NA
Procedure related 11(2.5) NA

Deathj 2(0.5) 0

Serious bleeding adverse event & (1.8)

Procedure associated 4 (0.9) NA
Other} 4 {0.9)

Any atrial fibrillation or flutter @

Serious atrial fibrillation or flutter| 102.3)

Serious device-related adverse event| 6 (1.4)

Device dislocation 3(0.9)
Device-related thrombosis 2 {0.5)
Aortic dissection 1(0.2)

Any deep-vein thrombosis or pulmonary embolisrm 3(0.9)




PATIENTS SELECTION

FOLLOW UP DURATION




UNRESOLVED ISSUES

1) REPRODUCIBILITY OF THE RANDOM TRIALS

2) OLDER PATIENTS

3) ATRIAL FIBRILLATION




PFO closure at Citta della Salute e della Scienza di Torino

1999-2017
554 procedures

99,8% procedural success

83% Amplatzer
9% GSO Cardioform
8% Others

0,4% Serious procedural AE
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PFO closure ay Citta della Salute e della Scienza di Torino
Total recurrence free-survival

Cumulative event-free survival
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PFO closure ay Citta della Salute e della Scienza di Torino
Total recurrence free-survival echo vs angio

(98.8% vs 92.1%, p = 0.590)
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Original Studies

Catheterization and Cardiovascular Interventions §7:508-514 (2016}

Recurrent Cerebral Ischemia After Patent Foramen
Ovale Percutaneous Closure In Older Patients: A
Two-Center Registry Study
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Carla Lucarelli,” mp, Dennis Zavalloni Parenti,” Mo, Lorenza Michela Biava,' mp, and
Sebastiano Marra,’ Mo

TABLE IV. Long-Term Results

Ape <35

years (307
patients )

Recurrent cerebral ische mid

TIA

Stroke

All cause death

Cardiovascular death

Device-related complications

AF onset 3 (3.3%)

Redo of PFO closare (1.4%)

Abbreviations: TIA. transient schemic attack.
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TABLE V. Predictors of Cerebral Ischemic Recurrence at Fol-
lowup at Univariate and Multivariate Analysis

P-value HR IC P-value

Age > 55 years 0.003 8.38 S5-B3C 0.05
Male 0.246
Hypertension 0.026 242 0.32
Coagulation abnormalities 0.494
Atrial SA 0.647
Residual shunt 0.689
AF 0.674
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Fig. 1. Event-free survival at the end of the followup in the

two subgroups. The Kaplan—Meier curve shows a significa-
tively higher event-free survival at the end of the followup in
the younger group (P = 0.008).




INSERTABLE CARDIAC MONITOR IN OLDER PATIENTS CANDIDATES TO PERCUTANEOUS PFO CLOSURE.

PRELIMINARY RESULTS OF A PERSPECTIVE REGISTRY STUDY

Candidates to PFO closure. Presence of significant right-to-left shunt
and one or more of the following high-risk features: permanent right-
to-left shunt, atrial septal aneurysm, prominent Eustachian valve,
recurrent brain ischemia, previous deep vein thrombosis,

thrombophilia.

ICM Inclusion criteria. A cryptogenic stroke (CS), more than 55y and
one or more of the following AF risk factors: heart failure,
hypertension, age 265 years, diabetes, atrial runs, left atrium
dilatation, left ventricle hypertrophy, pulmonary disease, thyroid

disease, obesity.

ICM-detected AF threshold. An AF duration of more than 5 minutes
was considered clinically meaningful, indicating oral anticoagulation

and excluding a percutaneous treatment.

ESC Congress, Barcelona 2017
Stroke, under review

From Jan 2008 to Jul 2016
ICM after CS
(>55y, at least 1 AF risk factor)

195 pts

Candidates to
PFO closure

70 pts

6-months ICM follow up

NO paroxysmal AF paroxysmal AF
62 pts 8 pts (11.4%)

PFO closure No PFO closure
28 pts (45%) 34 pts (55%)
NO AF

AF NO AF
4 pts (14%) 24 pts (86%)

36-months Cumulative AF-free survival rate 76%




“AF rule-out”
flow chart

for left circulation
cryptogenic

embolism

Cryptogenic stroke and PFO
with significant R-to-L shunt

-12-lead ECG
-Inpatient telemetry
-Holter ECG 24 hours

<55 years 2 55 years

21 of the following:
- Congestive heart failure
- Hypertension

- Age 265 years

- Diabetes

- Atrial runs

- LA dilatation

- LV hypertrophy

- Pulmonary disease
- Thyroid disease

- Obesity

Internal cardiac
monitor




FUTURE RESEARCHES
1) CLINICAL RELEVANCE OF RESIDUAL SHUNT

2) CLOSURE vs NAO

3) «ONE FIT ALL» vs «TAYLORED APPROACH»

4) DEVICE vs SUTURE CLOSURE
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