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Study Overview

* |n patients with cryptogenic stroke
and patent foramen ovale with atrial
septal aneurysm or large interatrial
shunt, closure of the PFO and
administration of antiplatelet
medications resulted in a lower rate
of recurrent stroke than antiplatelet
therapy alone.
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* 11 ruznych typu okluderu

663 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 contraindications to
PFO closure (randomization group 3)

|

|

Y

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

|

Y

|

129 Had contraindications to
oral anticoagulants
(randomization group 2)

|

|

3 Were assigned to
the antiplatelet-only

group

7 Were assigned to
the anticoagulation

group

180 Were assigned to
the anticoagulation

group

171 Were assigned to
the antiplatelet-only

group

173 Were assigned to
the PFO closure

group

65 Were assigned to
the PFO closure

group

64 Were assigned to
the antiplatelet-only

group
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Table 2. Efficacy Outcomes.*

Outcome Randomization Groups 1 and 2 Randomization Groups 1 and 3
PFO Closure  Antiplatelet-Only Anticoagulant  Antiplatelet-Only
Group Group Hazard Ratio Group Group Hazard Ratio
(N=238) (N=235) (95% CI) P Value (N=187) (N=174) (95% Cl)x
Primary efficacy outcome
Stroke in the intention-to-treat popula- 0.03 (0.00-0.26) <0.001 0.44 (0.11-1.48)
tion — no. of patients
Stroke in the per-protocol population — 0/217 14/223§ 0.04 (0.00-0.27) <0.001 2/1439 7/164§ 0.37 (0.07-1.38)

no./total no. of patients

Secondary efficacy outcomes|

Disabling stroke** 0 1 0.33 (0.00-6.18) 0.63 1 1 0.96 (0.08-11.85)
Cerebral hemorrhage 0 0 NA NA 0 0 NA
Ischemic stroke, transient ischemic at- 8 21 0.39 (0.16-0.82) 0.01 8 12 0.64 (0.26-1.50)

tack, or systemic embolism
Transient ischemic attack 8 8 0.97 (0.37-2.56) 0.96 5 6 0.80 (0.25-2.52)
Systemic embolism 0 0 NA NA 0 0 NA
Death from any cause 0 0 NA NA 19 0 2.84 (0.15-414.86)
Success of device implantation — no./ 234/235 (99.6) NA NA NA NA NA NA

total no. (%)1i
Suc?;s)sg(c)f PFO closure — no./total no. ~ 202/228 (88.6) NA NA NA NA NA NA

2)8)

*

NA denotes not applicable. The intention-to-treat cohort included all patients who were randomly assigned to a treatment. The per-protocol cohort included patients who received the

randomly assigned treatment, adhered to the protocol-mandated medical treatment until the end of the trial, and did not have a major protocol violation.

T The hazard ratio was calculated for the PFO closure group as compared with the antiplatelet-only group.

I The hazard ratio was calculated for the anticoagulant group as compared with the antiplatelet-only group. Statistical significance was not analyzed because the study was not ade-
quately powered to compare outcomes in these groups.

§ No patient had an alternative explanation for recurrent stroke.

9 One patient had an alternative cause of stroke (aneurysmal subarachnoid hemorrhage complicated by vasospasm and ischemic strokes).

| Secondary efficacy outcomes were analyzed in the intention-to-treat cohort.

** Disabling stroke was defined as a modified Rankin scale score of 3 or higher.

TT The one death was due to pancreatic cancer.

11 Success of device implantation was defined as deployment of the device in the appropriate place and removal of the placement system.

§§ Success of PFO closure was defined as successful implantation with no complication before the patient’s discharge and no or minimal residual shunt.

Mas J-L et al. N Engl J Med 2017;377:1011-1021
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Table 3. Procedural Complications and Serious Adverse Events.*

Complication or Event Randomization Groups 1 and 2 Randomization Groups 1 and 3
PFO Closure  Antiplatelet-Only Anticoagulant  Antiplatelet-Only
Group Group Group Group
(N=238) (N=235) PValue  (N=187) (N=174) P Value
no. of patients (%) no. of patients (%)

Major or fatal device-related or procedure- NA NA NA NA NA
related complication

Major or fatal bleeding complication 2(0.8 5(2.1) 0.28 4 (2.3) 0.18
Atrial fibrillation or flutters: 2 (0.9) 0.02 0 2 (1.1) 0.23
Death 0 0 NA 1(0.5)9 0 0.65
At least one serious adverse event 85 (35.7) 78 (33.2) 0.56 62 (33.2) 59 (33:9) 0.88

* Definitions of major or fatal device-related or procedure-related complications, definitions of major or fatal bleeding complications, and a
full list of serious adverse events are provided in the Supplementary Appendix.

T Major or fatal device-related or procedure-related complications in the PFO closure group are listed for those that occurred within 30 days
after the procedure and included atrial fibrillation (9 patients), atrial flutter (1 patient), supraventricular tachycardia (2 patients), air embo-
lism (1 patient), and hyperthermia resulting in prolongation of hospitalization (1 patient).

i Atrial fibrillation or flutter was classified as cases that required treatment for more than 1 month.

§ In 10 patients, atrial fibrillation or flutter occurred within 30 days after the procedure.

9§ The one death was due to pancreatic cancer.

Mas J-L et al. N Engl J Med 2017;377:1011-1021



Conclusions

 Among patients who had had a recent
cryptogenic stroke attributed to PFO
with an associated atrial septal
aneurysm or large interatrial shunt,
the rate of stroke recurrence was lower
among those assigned to PFO closure
combined with antiplatelet therapy than
among those assigned to antiplatelet
therapy alone.

 PFO closure was associated with an

Increased risk of atrial fibrillation.
&) ™ NI
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* In arandomized trial involving 664 patients
who had had a cryptogenic stroke, closure of a
PFO combined with antiplatelet therapy
resulted in significantly lower rates of
subsequent stroke than antiplatelet therapy
alone over a median follow-up of 3.2 years.

« Gore device — Helax, GSO

Sondergaard L et al. N Engl J Med 2017;377:1033-1042
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PFO Closure Antiplatelet-Only P Value for
Subgroup Group Group Hazard Ratio (95% Cl) P Value Interaction

no. of patients who had recurrent stroke /total no. (%)

All patients 6/441 (1.4) 12/223 (5.4) —a— 0.23 (0.09-0.62) 0.002
Age | 0.85
18-45 yr 3/204 (1.5) 6/114 (5.3) | = i 0.26 (0.07-1.04) 0.04
46-59 yr 3/237 (1.3) 6/109 (5.5) | 5 T 0.21 (0.05-0.84) 0.02
Sex 0.62
Male 3261 (1.1) 8/138 (5.8) —a— ! 0.19 (0.05-0.71) 0.01
Female 3/180 (1.7) 4/85 (4.7) : B —] 0.31 (0.07-1.40) 0.11
Region X 1.00
Europe and Canada 3/225 (1.3) 6/108 (5.6) | = ! 0.23 (0.06-0.93) 0.03
United States 3/215 (1.4) 6/115 (5.2) : = I 0.24 (0.06-0.94) 0.03
Shunt size ; 0.77
Small 1/77 (1.3) 2/43 (4.7) | = : | 027 (0.03-3.03) 0.26
Moderate-to-large 4/348 (1.1)  10/173 (5.8) —a— 0.18 (0.06-0.58) 0.001
0.61 0.]10 l.IOO 1.150
<t —_—
PFO Closure Antiplatelets
plus Antiplatelets Alone
Better Better

Sondergaard L et al. N Engl J Med 2017;377:1033-1042
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Table 2. Coprimary End Points of Freedom from Clinical Ischemic Stroke and Incidence of New Brain Infarction.*

PFO Closure Antiplatelet-Only
End Point Group Group Effect Size P Value

no. of patients/total no. (%)

Clinical ischemic stroke 6/441 (1.4 @ 0.23 (0.09-0.62)%  0.002§

( )
New brain infarctionq| 22/383 (5.7) 20/177 (11.3) 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 17/383 (4.4) 8/177 (4.5) 0.98 (0.43-2.23) | 0.97%%*

Freedom from clinical ischemic stroke is reported here as the number of recurrent strokes through at least 24 months.
New brain infarction was a composite of clinical ischemic stroke or silent brain infarction detected on imaging at

24 months.

Clinical evidence of ischemic stroke was reported through the time of available follow-up, with a minimum of 2 years,
maximum of 5 years, and median of 3.2 years.

Data are presented as a hazard ratio with a 95% confidence interval in the PFO closure group as compared with the
antiplatelet-alone group.

The P value was calculated with the use of a log-rank test.

One additional clinical stroke occurred in the PFO closure group after 2 years and therefore was not included in the
composite new brain infarction end point at 24 months. Recurrent clinical ischemic stroke and silent brain infarction
are the two components of the second coprimary end point.

Data are presented as a relative risk with a 95% confidence interval in the PFO closure group as compared with the
antiplatelet-alone group.

** The P value was calculated with the use of a binomial proportions test.

Sondergaard L et al. N Engl J Med 2017;377:1033-1042
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Table 3. Adverse Events.

Adverse Event

Any serious adverse event
Device related
Procedure related
Death
Serious bleeding adverse event
Procedure associateds
Otherf
Any atrial fibrillation or flutter
Serious atrial fibrillation or flutterq|
Serious device-related adverse event|
Device dislocation
Device-related thrombosis
Aortic dissection

Any deep-vein thrombosis or pulmonary embolism

PFO Closure
Group
(N=441)

Antiplatelet-Only
Group
(N=223)

no. of patients (%)

102 (23.1)
1.4)
2.5)

0.5)

1

= N

62 (27.8)
NA
NA

0
6 (2.7)
NA

2 (0.9)

P Value*

0.22
NA
NA

0.55

0.57
NA

0.09

<0.001

0.11
NA

1.00

* P values were calculated with the use of Fisher’s exact test.

7 One suicide related to depression occurred 131 days after randomization, and one fatal myocardial infarction occurred

1045 days after randomization.

i Procedure-associated serious bleeding adverse events were events of bleeding within 30 days after the procedure at the

vascular access site (three patients) or cardiac tamponade (one patient).

§ Other serious bleeding adverse events were events of bleeding in the reproductive, visual, gastrointestinal, and muscu-

loskeletal systems.

9 Atrial fibrillation or flutter was classified as a serious adverse event by the local investigator.
| A serious device-related adverse event was any adverse event that involved or was related to the device, with the exclu-

sion of arrhythmia.

Sondergaard L et al. N Engl J Med 2017;377:1033-1042




Conclusions

 Among patients with a PFO who had had
a cryptogenic stroke, the risk of
subsequent ischemic stroke was lower
among those assigned to PFO closure
combined with antiplatelet therapy than
among those assigned to antiplatelet
therapy alone; however, PFO closure
was assocliated with higher rates of
device complications and atrial fibrillation.
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