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Ischemic
stroke

Cryptogenic
stroke

ASCOD

mRS

NIHSS

TIA

TOAST

Definition of Terms

Acute focal neurological deficit presumed to be due to focal ischemia, and
either 1) symptoms persisting 24 hours or greater, or 2) symptoms persisting
less than 24 hours but associated with MR or CT imaging findings of a new,
neuroanatomically relevant, cerebral infarct

Stroke of unknown cause; to qualify for the RESPECT trial, cryptogenic
strokes were defined by ruling out strokes of known mechanism

A system to phenotype patients with ischemic stroke; ASCOD (A:
atherosclerosis; S: small-vessel disease; C: cardiac pathology; O: other
causes; D: dissection) phenotyping assigns a degree of likelihood of causal
relationship to every potential disease (1 for potentially causal, 2 for causality
is uncertain, 3 for unlikely causal but the disease is present, 0 for absence of
disease, and 9 for insufficient workup to rule out the disease) commonly
encountered in ischemic stroke

Determines the disability caused by a stroke. The scale ranges from 0 to 6,
with 0 being no impairment and 6 is patient death.

Validated instrument using a formalized neurological examination that
provides a reliable score of neurological impairment. The range is from 0,
which is no measurable deficit, to 42, which is the most severe stroke.

Acute focal neurological deficit (focal motor deficit, aphasia, difficulty
walking, hemisensory deficit, amaurosis fugax, blindness, or focal visual
deficit) presumed to be due to focal ischemia with symptoms persisting
greater than or equal to 5 minutes and less than 24 hours that are not
associated with MR or CT findings of a new neuroanatomically relevant
cerebral infarct

A classification system for subtypes of ischemic stroke based on etiology
including: 1) large-artery atherosclerosis, 2) cardioembolism, 3) small-vessel
occlusion, 4) stroke of other determined etiology, and 5) stroke of
undetermined etiology
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1 SYNOPSIS

A patent foramen ovale (PFO) is a congenital flap-like opening between the right and left upper
chambers of the heart, which usually closes after birth. In most people with a persistent PFO, the
anomaly does not affect the person’s health. However, some people with a PFO experience a
stroke, usually at a young age. By providing an open conduit for a thrombus to pass from a
venous source to the body’s arterial system, a PFO can create a lifelong risk for stroke due to a
paradoxical embolism; the paradox being that a venous thrombus passes through the PFO,
thereby bypassing the lungs, and entering the body’s arterial system. These strokes, the causes of
which are not readily apparent, are among those referred to as “cryptogenic.”

Upon diagnosis of a cryptogenic ischemic stroke, the American College of Chest Physicians
(ACCP) treatment guidelines recommend prescribing a lifetime regimen of antithrombotic (i.e.,
antiplatelet or anticoagulant) therapy (Whitlock et al, 2012). Unfortunately, even in the setting of
strict adherence, antithrombotic therapy does not eliminate the risk for embolic stroke. Young to
middle-aged, otherwise healthy people who have experienced an embolic stroke deemed to be
associated with PFO have stroke recurrence rates averaging 1-2% per year on aspirin (Mas et al,
2001; Arauz et al, 2012). For this younger patient population, the risk for a potentially devastating
stroke during what are usually their most productive years, accumulates over decades. There is an
unmet need for further reduction in risk among these patients beyond what can be achieved with
medical management alone.

The AMPLATZER"" PFO Occluder is an implantable cardiac device developed by St. Jude
Medical (SJIM) to close a PFO using a minimally invasive transcatheter procedure in order to
reduce the risk of recurrent cryptogenic stroke. Over the last 12 years, SIM has conducted
clinical research to evaluate the safety and effectiveness of the AMPLATZER PFO Occluder in
patients with a PFO who have had a cryptogenic ischemic stroke due to a presumed paradoxical
embolism. In November 2012, SIM submitted a PMA application for the AMPLATZER PFO
Occluder based on the primary results of the RESPECT trial. Follow-up has been ongoing since
the initial PMA submission. Recently, SJIM submitted the extended follow-up results of the
RESPECT trial to FDA, with an average patient follow-up of more than 5 years.

SJM is requesting Premarket Approval (PMA) of the AMPLATZER PFO Occluder for patients
with a PFO who have had a cryptogenic stroke due to a presumed paradoxical embolism. SJM is
proposing the following indication for use of the AMPLATZER PFO Occluder:

“The AMPLATZER PFO Occluder is intended for percutaneous, transcatheter closure
of a patent foramen ovale (PFO) to prevent recurrent ischemic stroke in patients who
have had a cryptogenic stroke due to a presumed paradoxical embolism.”

The AMPLATZER PFO Occluder is a self-expandable, double disc device made from a Nitinol
wire mesh. The device is delivered percutaneously via the femoral vein using a delivery wire
attached to the end screw at the proximal disc of the device. This end screw allows the device to
be attached to a delivery cable and loaded into a transcatheter delivery system for percutaneous
implantation as well as for recapture if required. The delivery system consists of a delivery sheath
with Touhy-Borst hemostatic adapter, dilator, loader, plastic vise, and delivery cable.

Page 1 of 114
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The safety and effectiveness of the AMPLATZER PFO Occluder were evaluated in the pivotal
RESPECT randomized clinical trial, which is the largest trial of a transcatheter PFO closure
device. The trial randomized 980 patients in a 1:1 ratio to either be implanted with the
AMPLATZER PFO Occluder (Device) or to follow one of the medical regimens recommended
by national treatment guidelines (Medical Management [MM]). Based on peer-reviewed literature
from observational studies, this event-based trial was powered to detect a 75% relative risk
reduction for recurrent ischemic stroke with the device compared to guideline-directed medical
therapy.

The RESPECT trial enrolled patients over eight years, six years longer than anticipated.
Throughout the enrollment period, there was a lack of clinical equipoise among physicians in
favor of PFO closure, combined with the availability of approved septal occluders that were being
used off-label to close the PFO. These devices are designed to close an atrial septal defect (a large
hole between the atria) rather than a PFO (a narrower tunnel or flap between the atria), for which
the AMPLATZER PFO Occluder is designed. Additionally, over the first 3.5 years of the trial, the
AMPLATZER PFO Occluder was also available under Humanitarian Device Exemption (HDE),
which significantly slowed enrollment in RESPECT. Once the device was no longer available
under HDE, the enrollment rate doubled to 144 patients per year.

The trial also had a differential rate of patient drop-out, with a higher rate of drop-out in the
medical management (MM) arm. Most patients randomized to the MM arm withdrew consent
stating they were unhappy with the randomization assignment or in order to seek PFO closure
outside the trial.

The primary effectiveness endpoint for the RESPECT trial was a composite of the following
events:

e Fatal ischemic stroke

e Recurrent nonfatal stroke: defined as acute focal neurological deficit presumed to be
due to focal ischemia, and either 1) symptoms persisting 24 hours or greater, or 2)
symptoms persisting less than 24 hours but associated with MR or CT imaging findings of
a new, neuroanatomically relevant, cerebral infarct.

e Post-randomization death: defined in the MM arm as all-cause mortality within 45 days
after randomization, and in the device arm as all-cause mortality 30 days after implant or
45 days after randomization, whichever occurred last.

The primary endpoint was not met in both the intention-to-treat (ITT) raw count and log-rank
analyses. The raw count analysis showed an odds ratio of 0.534 favoring the device (Fisher’s
Exact p =0.157). Of the 25 primary endpoint events in the ITT analysis, 9 occurred in the Device
arm and 16 occurred in the MM arm. There was a 50% relative risk reduction with the device
(hazard ratio [HR]: 0.50, 95% CI: 0.22, 1.13; p = 0.089) compared to guideline-directed MM,
using a log-rank test and a Cox proportional hazards model.

In the pre-specified Per Protocol analysis, there was a statistically significant and clinically
meaningful 63% relative risk reduction in the Device arm (HR: 0.37; 95% CI: 0.14, 0.97; p =
0.03).

Page 2 of 114
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Given that the observational data upon which the RESPECT trial design were based
overestimated the treatment effect and led to an underpowered trial, the totality of the
randomized, controlled AMPLATZER PFO Occluder data were evaluated in a patient-level meta-
analysis (Kent et al, 2016). The meta-analysis evaluated two randomized controlled trials of the
AMPLATZER PFO Occluder (RESPECT and PC trials). The results showed that, when
compared to medical management, PFO closure with the AMPLATZER PFO Occluder resulted
in a statistically significant 59% relative risk reduction for recurrent ischemic stroke (HR: 0.41;
95% CI: 0.20, 0.88; p=0.021).

The RESPECT trial has demonstrated that the AMPLATZER PFO Occluder is a device with a
safe implant procedure with a favorable long-term safety profile. The rate of procedure- or
device-related serious adverse events was 5%. Nearly all of the procedure- or device-related
serious adverse events resolved without long-term sequelae. There were no procedure- or device-
related deaths. Finally, there were no intra-procedural strokes, device embolizations or reports of
thrombus on the device or device erosions in RESPECT.

In the United States, medical management with antiplatelet or anticoagulant therapy, or surgical
closure of a PFO, are the only currently available therapies to treat patients with a PFO who have
experienced a cryptogenic stroke. The AMPLATZER PFO Occluder addresses an unmet medical
need among patients who suffer a cryptogenic stroke due to a PFO, many of whom will remain at
risk for recurrent strokes for decades. Considering the life-long benefit of protection from stroke
due to a paradoxical embolism and the low incidence of procedure- or device-related
complications, the benefits of the device outweigh any residual risks associated with the device.

This document summarizes the totality of data on the AMPLATZER PFO Occluder in patients
with a PFO who have experienced a cardioembolic event. This includes results from the:
e SJM-sponsored RESPECT trial (Section 5),

e Patient level meta-analysis of AMPLATZER PFO Occluder randomized controlled
trials against MM (Section 9), and

e SJM-sponsored PFO ACCESS Registry (Section 11).

Also presented are SJM’s plan for a post-approval physician training program and a post-market
clinical program (Sections 12 and 13).

Page 3 of 114
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2 UNMET NEED

Cryptogenic ischemic strokes are ischemic strokes without a known cause despite a thorough
diagnostic evaluation. These strokes frequently occur without any of the common risk factors for
stroke, such as hypertension, diabetes, atherosclerosis, or history of smoking. Cryptogenic
strokes are associated with morbidity and mortality; at 2 years following a cryptogenic stroke,
85% of patients have persistent neurological deficits, 55% are disabled (e.g., cannot work or
drive), and 15% require assistance from others for daily living or are dead (Redfors et al, 2012).

Upon diagnosis of a cryptogenic ischemic stroke, the American College of Chest Physicians
(ACCP) treatment guidelines recommend prescribing a lifetime regimen of antithrombotic
(antiplatelet or anticoagulant) therapy (Whitlock et al, 2012). A lifetime regimen of
antithrombotic therapy can come with concerns. Anticoagulant therapy increases the risk for
hemorrhage, particularly in individuals with certain hematologic abnormalities, pregnant women,
individuals at risk for a fall, and those who participate in certain athletic activities or vocations.
Lack of compliance to medical therapy is a well-documented problem. Glader et al (2010) note
that the rate of medication compliance among patients in the Swedish Stroke Register declined
progressively over the first 2 years, down to 63.7% for antiplatelet drugs and 45% for warfarin.
Bushnell et al (2011) reported that only 87% of patients hospitalized for stroke in the AVAIL
registry remained on antiplatelet therapy and 68.2% remained on warfarin therapy at 1 year.

Unfortunately, in a real-world setting of being prescribed lifelong medication, antithrombotic
therapy does not eliminate the risk for embolic stroke. Young to middle-aged, otherwise healthy
people who have experienced an embolic stroke deemed to be associated with PFO have stroke
recurrence rates averaging 1-2% per year on aspirin (Mas et al, 2001; Arauz et al, 2012). Given
that patients who suffer these strokes are typically in their 30s or 40s, the cumulative risk for
recurrent cryptogenic strokes over the course of decades of their remaining life is considerable
(Li et al, 2015; Cerrato et al, 2006).

PFOs are present in approximately 25% of U.S. adults (Hagen et al, 1984). In young to middle-
aged patients who have experienced a cryptogenic stroke, the presence of a PFO is about 3 times
as high as that in patients with a stroke of known mechanism (Handke et al, 2007).

Cryptogenic ischemic strokes typically occur in people younger than 60 years of age (Amarenco
et al, 2005) and comprise approximately 25% of all ischemic strokes (Hart et al, 2014). Each
year approximately 690,000 ischemic strokes occur in the United States (Mozaffarian et al,
2015). Of these, approximately 160,000 occur in patients younger than 60 years of age (Fonarow
et al, 2010), and approximately 40,000 (or 25%) of these are considered cryptogenic (Hart et al,
2014). Finally, of the approximately 40,000 cryptogenic ischemic strokes that occur annually,
approximately 16,000 (or 40%) occur in patients who have a PFO (Handke et al, 2007).

Transcatheter PFO closure with the AMPLATZER PFO Occluder is a minimally invasive
treatment to further reduce the risk for recurrent stroke among patients with a PFO and presumed
paradoxical embolism (i.e., a cryptogenic stroke) beyond that achieved with medical
management. This additional risk reduction is achieved by blocking the pathway for a venous
embolism from reaching the body’s arterial system and the brain.
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Although approved atrial septal occluders have been used to perform oft-label closure of the
PFO, there are shortcomings to using such devices to close the PFO. These devices are not
designed to close the PFO. Furthermore, there may be unrecognized risks of implanting
unapproved devices in this location since these devices have not been studied for this purpose
(Korabathina et al, 2012). Today there lacks labeling and guidance for physicians and patients
for PFO closure as there are no approved devices.

For young to middle-aged patients who face a lifelong risk for recurrent stroke, often spanning
decades, PFO closure with a safe, minimally invasive technique is an important treatment option.
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3 AMPLATZER PFO OCCLUDER

3.1 Investigational Device Description

The AMPLATZER PFO Occluder is implanted percutaneously and permanently to close a PFO.
The implant procedure is performed using a transcatheter approach under general anesthesia or
conscious sedation and can be performed in a catheterization laboratory setting under
fluoroscopic and echocardiographic guidance.

3.2  Device Description

The AMPLATZER PFO Occluder is a self-expanding, double disc device made from a Nitinol
wire mesh (Figure 1). The wire mesh is formed into a device containing two discs linked
together by a short connecting waist. The waist allows each disc to articulate in relationship to
the defect and conform to the septal wall. In order to increase the device’s ability to close the
PFO, the discs contain thin polyester fabric. The polyester fabric is sewn to each disc by a
polyester thread. Radiopaque marker bands are on the distal and proximal ends of the device.
The device is delivered percutaneously via the femoral vein using a delivery cable attached to the
end screw at the proximal disc of the device. This end screw allows the device to be attached to a
delivery cable and loaded into a transcatheter delivery system for percutaneous implantation and
for recapture if required.

The AMPLATZER PFO Occluder is available in 3 sizes (18mm, 25mm and 35 mm). Sizing is
determined by transesophageal echocardiogram (TEE) or intra-cardiac echocardiography (ICE)
measurements during the procedure.

Figure 1: AMPLATZER PFO Occluder

Fight atrial disc
Left atrial disc
Waist

£ m

3.3 Delivery System

The AMPLATZER TorqVue system, which is 510(k) cleared, is used to deliver the device. The
delivery system consists of a delivery sheath with Touhy-Borst hemostatic adapter, dilator,
loader, plastic vise, and delivery cable. An 8 Fr sheath is recommended for the 18 mm and 25
mm device, and a 9 Fr sheath is recommended for the 35 mm device.
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4 CLINICAL PROGRAM AND REGULATORY HISTORY

4.1 CE Mark

The AMPLATZER PFO Occluder received CE mark in 1998 for patients with a history of stroke
or transient ischemic attacks (TIAs) and PFO diagnosed by echocardiography with right-to-left
shunting during the Valsalva maneuver. In addition to the European Union, the device is
commercially available in 60 countries with 85,408 devices shipped as of March 2016. This
includes devices sold when the device was available under the Humanitarian Device Exemption
(HDE) (See Section 4.4). The device is investigational in the United States.

4.2 United States Regulatory History

The U.S. PFO stroke clinical program for the AMPLATZER PFO Occluder includes the
following investigational device exemption (IDE) studies: a Phase I feasibility study, the PFO
ACCESS Registry, and the pivotal RESPECT trial (Figure 2).

e A Phase I feasibility study was conducted in 2000.

¢ Humanitarian Device Exemption (HDE) was approved in 2002. In 2006, all PFO
device manufacturers withdrew their devices as the projected patient population
exceeded the HDE regulatory limit.

e The PFO ACCESS Registry was initiated in 2006.
e The pivotal RESPECT clinical trial was initiated in 2002. Follow-up in this trial is

ongoing.

Figure 2: PFO Stroke Clinical Program Timeline
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4.3  Feasibility Study

In April 2000, FDA approved a Phase I feasibility clinical study to assess the safety of
percutaneous PFO closure with the AMPLATZER PFO Occluder in patients with a PFO who
experienced a cryptogenic stroke, a transient ischemic attack (TTA), or a peripheral embolism
due to presumed paradoxical embolism (primary group), or who experienced a cryptogenic
ischemic stroke while on warfarin therapy with therapeutic INR (registry group).
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The Phase I study enrolled 79 patients (51 in primary group and 28 in registry group) at 6
investigative sites in the United States. Patients were followed for 1 year post-implant.

There were no unanticipated adverse device effects (UADE) or device-related serious adverse
events (SAEs) in the study. No deaths occurred in the primary group and 4 deaths occurred in the
registry group, none of which were related to the device. There was 1 procedure-related SAE
(groin hematoma) in the primary group that resolved with surgical repair of an arteriovenous
fistula, and 1 procedure-related SAE (pseudoaneurysm of the right iliofemoral artery) requiring
no treatment in the registry group.

In 2002, the PFO Phase I feasibility study was completed in the U.S. and results were submitted
to FDA in support of a pivotal trial, the RESPECT trial.

4.4  Humanitarian Device Exemption

In parallel to the FDA’s review of the RESPECT protocol, FDA granted approval of the
AMPLATZER PFO Occluder in 2002 under HDE for non-surgical closure of a PFO in patients
with recurrent cryptogenic stroke due to presumed paradoxical embolism through a PFO, who
had failed conventional drug therapy. Through 2006, approximately 9,700 AMPLATZER PFO
Occluders were shipped under the HDE. In 2006, FDA assessed that the eligible patient
population in the U.S. exceeded the HDE regulatory limit of 4,000 patients per year, and all
HDE-approved PFO occluders were withdrawn.

45 PFO ACCESS Registry

Upon withdrawal of HDE-approved PFO occluders, SIM initiated the PFO ACCESS IDE
Registry in order to provide access to the device for patients with recurrent cryptogenic stroke
while on anticoagulation or antiplatelet therapy (i.e., two or more strokes, one of which must
have occurred while on anticoagulation or antiplatelet therapy). The registry is ongoing with over
600 patients enrolled.

46  RESPECT Trial

The RESPECT trial is a randomized (1:1), controlled, open label trial in patients with a prior
cryptogenic stroke and a PFO. The trial was designed to demonstrate superiority of the
AMPLATZER PFO Occluder over medical therapy in reducing the risk of a recurrent ischemic
stroke. The event rates assumed in this event-driven trial were based on observational studies in
published literature.

The first patient was enrolled in August 2003. As noted above, over the first 3 years of the trial,
the device was also available under HDE, which significantly slowed enrollment in RESPECT.
The trial enrolled 259 patients during the 4 years (74 patients per year) in which the device was
available under HDE. Once the device was no longer available under HDE, the enrollment rate
doubled to 144 patients per year. Enrollment continued until 2011 when the 25" pre-specified
primary endpoint event was observed. The observed event rate in RESPECT was 50% lower
than expected. The reduced event rate, coupled with the slower than expected enrollment,
extended the duration of the trial to 8 years (Figure 3).
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Figure 3: RESPECT Trial Timeline
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Actual event rate was 50% lower than expected

SJM has worked interactively with FDA during the pre-market approval (PMA) application
review process. Key discussions and meetings include:

e In November 2012, SJM submitted the PMA application (May 2012 data lock).
e In February 2013, FDA issued a deficiency letter, which included, but was not limited
to, requests for information on the following topics:

0 Clinical evaluations conducted at the time of the recurrent stroke events

0 Potentially relevant findings, including the status of the PFO, that could have
been associated with the recurrent stroke

0 Statistical analyses including patient accountability and reasons for exclusion
of patients for each analysis population

0 Reasons for medication non-compliance (e.g., costs, side effects) and efforts
carried out to reduce the rate of non-compliance

0 Sensitivity analyses on Per-Protocol and As Treated populations related to the
definition of medication compliance

0 Basis for selection of violations of inclusion/exclusion criteria that excluded
patients from the Per-Protocol population

0 Testing used to assess exclusion of other potential causes of index stroke

0 Rationale for patients to withdraw from the trial, efforts undertaken to
minimize patient withdrawals and the proportion of control patients who
withdrew from the trial to pursue PFO closure outside of the trial

0 Reason for lack of divergence of Kaplan-Meier curves for time to primary
endpoint in the intention to treat population until after 1 year
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4.7

0 Request for updated data on new clinical events, particularly primary endpoint
events
0 Current status of the PC Trial, another randomized controlled trial of the
AMPLATZER PFO Occluder, conducted outside the U.S.
0 Clinical study report on the PFO ACCESS Registry
In February 2014, SJM submitted a response to FDA’s February 2013 letter.
In April 2014, SJM filed a PMA amendment regarding a potential narrower indication
for patients with atrial septal aneurysm (ASA, defined as excursion of the septum
primum >10mm) or substantial (grade III) right-to-left shunt at rest or during Valsalva.
In September 2014, FDA issued a deficiency letter, which included, but was not
limited to, requests for information about the following topics:
0 Comprehensive review of the clinical literature to address the selection of the
specified subgroup and proposed indications for use
0 Listing and narratives for suspected stroke or transient ischemic attack (TIA)
events who underwent Clinical Events Committee (CEC) adjudication and
were found not to fulfil criteria for primary endpoint events
0 Whether a core lab confirmed the metrics used for the definitions of shunt and
ASA and test-to-test variability
0 Safety and effectiveness outcomes in the subgroup of patients excluded from
the narrowed indication
0 Request for update on trial endpoint data
0 Potential narrower indication and subgroup identification was not pre-specified
(FDA and SJM agreed not to pursue this)
In February 2015, SIM met with FDA to define the pathway forward for the PMA.
In September 2015, SIM submitted responses to the September 2014 questions, as well
as a clinical study report which included extended follow-up results on the overall trial
population (August 2015 data lock).
In December 2015, SJM provided FDA with an individual patient-level meta-analysis
publication on randomized controlled PFO occluder trials.

Proposed Indication for Use

St. Jude Medical is seeking Premarket Approval for the AMPLATZER PFO Occluder with the
following proposed indication:

“The AMPLATZER PFO Occluder is intended for percutaneous, transcatheter
closure of a patent foramen ovale (PFO) to prevent recurrent ischemic stroke in
patients who have had a cryptogenic stroke due to a presumed paradoxical
embolism.”
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S RESPECT TRIAL DESIGN

Summary

e RESPECT is a prospective, multicenter, randomized, event-driven, open-label trial with
blinded endpoint adjudication.

e Patients were randomized 1:1 to the Device or Medical Management (MM) arm.

e The primary endpoint was a composite of fatal ischemic stroke, recurrent nonfatal
stroke, and post-randomization death.

e Secondary endpoints were absence of recurrent symptomatic, cryptogenic, nonfatal
stroke or cardiovascular death; absence of TIA; and PFO closure assessment at 6
months. The secondary endpoints did not adjust for multiple testing and, thus, STM
considers the results to be exploratory.

e RESPECT was powered to detect a 75% relative risk reduction for the primary
endpoint, which was an assumption based on observational data available at the time of
the trial design. It was estimated that 25 primary endpoint events would provide 80%
power for the assessment of the primary endpoint at the 2-sided 5% significance level.

e The primary analysis was a comparison of raw counts based on Fisher’s exact test in
the intention-to-treat (ITT) analysis population. A two-sided log-rank test was also pre-
specified to address differential follow-up between arms. A supportive analysis was
pre-specified in the Per-Protocol analysis population.

e All potential endpoint events were adjudicated by a blinded Clinical Events Committee.

5.1  Trial Design

RESPECT is a prospective, multicenter, randomized, event-driven, open-label trial with blinded
adjudication of endpoints. RESPECT was designed to evaluate the safety and effectiveness of the
AMPLATZER PFO Occluder.

RESPECT randomized patients in a 1:1 ratio to implant of the AMPLATZER PFO Occluder to
close the PFO (Device arm) or to MM (i.e., one of the medical regimens allowed per protocol).
Randomization was stratified by investigational site, presence of atrial septal aneurysm (defined
as a total excursion of the septum primum >10mm), and the medical regimen assigned at
randomization. Follow-up 1n the trial is at 1, 6, 12, 18, and 24 months, and annually thereafter.

At each investigational site, there was both a neurology and cardiology investigator. Prior to
randomization, the neurology investigator assigned each patient to a protocol-approved medical
regimen in the case that the patient was randomized to the MM arm. The protocol-approved
choices for medical regimen were based on the ACCP treatment guidelines published in 2001,
which outlined that optimal therapy for secondary stroke prevention in patients with PFO and
prior cryptogenic stroke included antithrombotic (i.e., antiplatelet or anticoagulant) therapy
(Alberts et al, 2001). The medical regimens allowed initially per protocol were: (a) aspirin alone;
(b) warfarin alone; (c) clopidogrel alone; (d) aspirin combined with dipyridamole or clopidogrel.
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In 2006, the medical regimen of aspirin combined with clopidogrel was eliminated from the
protocol based on the updated American Heart Association/American Stroke Association
guidelines (Sacco et al, 2000).

For MM patients, physicians were allowed to change the medical regimen after randomization as
long as it remained within the confines of the medical regimens specified in the protocol.
Patients in the Device arm were to be implanted within 21 days of randomization, after which
they were required to receive clopidogrel daily for 1 month and aspirin daily for 6 months. After
6 months, the medical regimen was at the investigator’s discretion.

The primary results are based on a data lock date of May 2012, which included approximately
1,400 device patient-years of follow-up and a median of 2 years of follow-up per patient.
Although enrollment has concluded, follow-up in the trial has been ongoing since the initial
PMA submission, with an average of 5 years of follow-up per patient and over 5000 total
patient-years of follow-up (2769 in the Device arm and 2376 in the MM arm). Follow-up will
continue until a regulatory decision on the AMPLATZER PFO Occluder is reached. The primary
results and results from extended follow-up form the basis for seeking approval of the
AMPLATZER PFO Occluder for commercial use in the United States.

The primary results of the trial were published in the New England Journal of Medicine in March
of 2013 (Carroll et al, 2013). A copy of the article is included in Appendix G.

Figure 4: RESPECT Trial Design
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5.2  Trial Objective

The objective of the trial is to investigate whether percutaneous PFO closure is superior to
standard of care medical treatment in the prevention of recurrent ischemic stroke.

5.3  Trial Oversight

Several committees were utilized for trial governance and to review and adjudicate endpoint and
safety data:

e A Steering Committee was the governance board throughout the duration of the trial.
Its role was to provide input into trial design and oversee execution, ensure overall trial
integrity, answer questions regarding medical practice standards of care, address
patient-related or clinical issues, interact with trial investigators, regulatory agencies,
and other stakeholders, provide guidance on data analysis and interpretation, and
oversee the dissemination of results through publications and presentations.

¢ An independent Data Safety Monitoring Board (DSMB) adjudicated all reported
adverse events for seriousness and relatedness, and reviewed study progress with
regard to safety and interim analyses.

e An independent Clinical Events Committee (CEC), which was blinded to
randomization assignment and treatment, adjudicated potential neurologic events and
deaths to determine whether the event met primary and secondary endpoint definitions.
The committee consisted of a neurologist, a cardiologist and a neuroradiologist.

e An independent Echocardiography Core Laboratory adjudicated PFO closure status at
6 months for Device patients who received a device.

e Upon completion of the primary endpoint analysis, an ASCOD adjudication committee
was formed in order to determine the mechanisms of recurrent strokes. This committee
consisted of the two neurologists from the Steering Committee and the
neuroradiologist from the CEC.

Appendix A outlines the membership of the above committees.
5.4  Trial Endpoints and Statistical Methodology

5.4.1 Primary Endpoint
The primary endpoint of the trial was a composite of:
e Fatal ischemic stroke

e Recurrent nonfatal stroke: defined as acute focal neurological deficit presumed to be
due to focal ischemia, and either 1) symptoms persisting 24 hours or greater, or 2)
symptoms persisting less than 24 hours but associated with MR or CT imaging
findings of a new, neuroanatomically relevant, cerebral infarct

e Post-randomization death: defined in the MM arm as all-cause mortality within 45
days after randomization, and in the Device arm as all-cause mortality 30 days after
implant or 45 days after randomization, whichever occurs last
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The primary trial hypothesis was to demonstrate a significant relative risk reduction for the
primary endpoint in Device patients compared to MM patients.

5.4.2 Secondary Endpoints
Secondary endpoints included the following:

e Absence of recurrent symptomatic, cryptogenic, nonfatal stroke or cardiovascular
death

e Absence of transient ischemic attack (TIA)

e PFO closure assessment: Complete closure of the defect demonstrated by TEE and
bubble study at the 6-month follow-up and adjudicated by the Echocardiography Core
Laboratory for the Device arm. Complete closure is defined as an absence of
microbubbles in the left atrium at rest and during Valsalva within 3 cardiac cycles after
right atrial opacification.

The secondary endpoints did not adjust for multiple testing and, thus, SIM considers the results
to be exploratory.

5.4.3 Sample Size Determination

RESPECT was designed as an event-driven trial. At the time of the trial design, it was assumed
that the AMPLATZER PFO Occluder would demonstrate a 75% relative risk reduction
compared to MM in the rate of primary endpoint events. This assumption was derived from the
event rates in the published literature on observational studies:

e In patients treated with medical therapy, the 2-year rate of stroke or death was
estimated as 4.3% (Bogousslavsky et al, 1996; DeCastro et al, 2000; Mas et al, 1995).

e In patients receiving the AMPLATZER PFO Occluder or other PFO closure devices,
the 2-year rate of stroke or death was estimated as 1.05% by averaging across results in
the published literature (Beitzke et al, 2002; Brandt et al, 2002; Butera et al, 2001;
Martin et al, 2002; Onorato et al, 2003; Sievert et al, 2001).

It was determined that 25 primary endpoint events would provide at least 80% power at the two-
sided 5% significance level to detect a 75% relative risk reduction.

5.4.4 Statistical Analyses

Initially, the statistical analysis plan specified a comparison of the raw count of primary endpoint
events in each of the arms using Fisher’s exact test. This was based on an assumption that the
distributions of follow-up time would be approximately equal in the two arms. Over the course
of the trial, differential follow-up was observed between the two arms, with MM patients having
a higher rate of withdrawal. In order to address differential follow-up, the analysis plan was
revised prior to unblinding to reflect that the log-rank test would be used to evaluate the primary
endpoint.

Cox proportional hazards models were used to estimate the hazard ratio for primary endpoint
events between the Device and MM arms. Accounting for patient follow-up does not eliminate
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bias due to patient drop-out; therefore, sensitivity analyses were conducted to understand the
impact of drop-out on the primary endpoint analysis results.

Enrollment in RESPECT continued until 25 primary endpoint events were observed. The
database was locked for analysis in May 2012 for the PMA submission.

5.4.5 Analysis Populations

Two analysis populations were specified in the protocol: the intention-to-treat (ITT) population
and the supportive Per-Protocol population, described below:

e |ITT Population: This population includes all randomized patients. Patients are
analyzed according to their randomized treatment, regardless of whether or not they
received the assigned treatment. The analysis compares patients based on the
randomized assignment.

e Per-Protocol Population: This population includes only patients who adhered to all
significant clinical trial protocol requirements. This population therefore excludes
patients from analysis who violated key eligibility criteria, did not ultimately receive
the therapy to which they were randomized, or did not comply with one of the protocol
required medical regimens. This analysis compares patients based on the randomized
assignment but who adhered to all significant protocol requirements. The RESPECT
Steering Committee defined non-compliance to medical regimen as a compliance level
less than 67%, which was based on optimal time in therapeutic range for oral
anticoagulant therapy. Compliance was measured by calculating the proportion of total
follow-up duration in which the patient was compliant to any one of the protocol-
defined medical regimens.

Exploratory analyses have also been conducted on two additional patient populations, As Treated
(AT) and Device in Place (DIP).

e AT Population: This population includes patients who received a protocol-specified
treatment regardless of how they were randomized. Therefore, patients randomized to
the Device arm, who refused a device but were >67% compliant with a protocol-
specified medical regimen are included in the analysis. The analysis compares patients
based on actual protocol treatment received.

e DIP Population: This population includes all randomized patients. The analysis
compares patients based on device implanted and in place at the time of the primary
endpoint event, regardless of adherence to the protocol.

See Table 33 and Table 34 in Appendix D for details on the analysis for each population and
Table 35 for patient accountability and Table 36 for reconciliation of events in each of the
analysis populations.

55 Inclusion/Exclusion Criteria

Patients 18 to 60 years of age with a PFO who had experienced a cryptogenic ischemic stroke
(i.e., stroke from an undetermined mechanism) within the last 270 days were eligible for the trial.
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e Ischemic stroke was defined by the protocol as an acute focal neurologic deficit,
presumed to be due to focal ischemia, and either 1) symptoms persisting 24 hours or
greater, or 2) symptoms persisting less than 24 hours, but associated with MR or CT
imaging findings of a new, neuroanatomically relevant, cerebral infarct.

e PFO was defined as visualization of microbubbles per transesophageal echocardiogram
(TEE) n the left atrium within 3 cardiac cycles from the right atrial opacification at
rest and/or during Valsalva release. Patients that had a transient ischemic attack (TIA)
without evidence of a stroke were not included in the trial.

Confirmation of cryptogenic stroke at the time of patient enrollment was based on a rigorous set
of exclusion criteria to rule out known mechanisms of stroke, which is further detailed in Section
5.6. Other key exclusion criteria included other sources of right-to-left shunt, signs of
progressive neurological dysfunction, positive test for arterial hypercoagulability,
contraindication to aspirin or clopidogrel, and inability to discontinue anticoagulants.

The complete list of inclusion and exclusion criteria is included in Appendix B.

5.6 Confirmation of Qualifying Cryptogenic Stroke

RESPECT’s exclusion criteria were designed to be rigorous in order to rule out patients with
known mechanisms of stroke that could not be related to a PFO. Prior to enrollment, patients had
a standardized evaluation for stroke etiology, and must not have had an identified mechanism of
stroke. The diagnosis of a cryptogenic stroke was typically established by the trial neurologist
prior to screening potential patients for the trial. However, if the protocol-required full evaluation
had not been completed at the time of the qualifying stroke, the remaining tests could be
performed after obtaining informed consent. The required testing was embedded 1n the trial entry
criteria, which is consistent with current national guidelines (Latchaw et al, 2009). The
evaluations assessed co-morbidities and medications that could be a likely mechanism for
ischemic stroke. The trial neurologist evaluated the results of the baseline tests and assessments,
including those conducted at the time of the index stroke, to confirm that the qualifying event
was a cryptogenic stroke.

Table 1 outlines the tests and assessments required to rule out known mechanisms for the index
stroke.

Table 1: Assessments Required to Exclude a Stroke of Known Mechanism

Protocol-required

Baseline ngl:‘;gsgl;;ls’(t):zﬁml Exclusion Criteria
Test/Assessment

MRI or CT Small vessel disease Lacunar infarct probably due to intrinsic small
vessel as qualifying event
e Intracardiac thrombus or tumor

Transesophageal o Atherosclerosis e Mitral or aortic valve stenosis

ek graphy (aortic arch atheroma) e Left ventricular aneurysm or akinesis

‘ e Cardiac pathology o Left ventricular dilated cardiomyopathy with

LVEF <35%
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Protocol-required

Test/Assessment

Ruling out Potential

SrcEle Cause of Stroke

Exclusion Criteria

e Mitral or aortic valve vegetation or prosthesis

e Active endocarditis

e Aortic arch plaques protruding >4mm into the
lumen

e Other source of right to left shunt identified at
baseline

ECG or Holter study  Cardiac pathology

e Atrial fibrillation or atrial flutter
e Myocardial infarction within 6 months

Intra and extracranial

artery imaging: MRA,

CT angiography, Atherosclerosis
Contrast angiography.

or TCD

¢ Atherosclerosis or other arteriopathy >50% of
lumen diameter supplying the involved vessel
e Arterial dissection

Other causes of stroke,

Coagulation e.g., Systemic Lupus
parameters (arterial)  Antiphospholipid

Positive test for one of the following
hypercoagulable states: Anticardiolipin Ab of the
IgG or IgM, Lupus anticoagulant, B2-glycoprotein-
1 antibodies or persistently elevated fasting plasma

antibody syndrome homocysteine despite medical therapy
e Malignancy or life expectancy <2 years
e Pregnant or desire to become pregnant within 1
Physical Exam and Atherosclerosis, Cardiac year
Medical History pathology, Other causes e Uncontrolled hypertension or uncontrolled
Review of stroke diabetes

e Organ failure (kidney. liver, and lung)
¢ Signs of progressive neurological dysfunction

5.7

5.7.1

Ascertainment and Adjudication of the Etiology of Neurologic Events

Event Ascertainment

To minimize ascertainment bias, a wide net was cast to capture all potential neurologic events
post-randomization. Neurologic events were captured via the following triggers:

At unscheduled clinic visits, patients were educated about the symptoms of stroke and
mnstructed to call trial personnel if any of these symptoms occurred. In the event that
such symptoms occurred, patients were brought in for an evaluation either in the
outpatient clinic or the emergency department.

Patients were asked at every scheduled follow-up visit if they had been hospitalized for

any reason.

Site personnel administered the structured Neurologic Symptoms General Interview
form at every scheduled follow-up visit. This form was developed based on the
Asymptomatic Carotid Atherosclerosis Study (ACAS) TIA/stroke methodology
(Lefkowitz et al, 1992). This instrument has been validated in randomized trials and
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epidemiologic studies as a sensitive measure for stroke detection. The interview asks
patients about the occurrence of symptoms in any of 6 major domains, including
weakness, dizziness, or problems with speaking, vision, or sensation. If new stroke or
TIA symptoms were identified, the Neurologic Symptoms Detailed Interview, and the
Neurologic Endpoint Assessment & Diagnosis form were also completed by the
investigator. Copies of these forms can be found in Appendix C.

5.7.2 Recurrent Stroke Etiology Adjudication

For events adjudicated by the CEC as meeting the definition of a primary endpoint stroke event,
the etiology was further classified according to the TOAST classification system (Adams et al,
1993). This system classifies strokes as one of the following:

large-artery atherosclerosis
cardioembolism

small-vessel occlusion

stroke of other determined etiology, and

stroke of undetermined etiology

The TOAST classification system was used to assess the secondary endpoint of recurrent
symptomatic, cryptogenic, nonfatal stroke or cardiovascular death. Determination of whether a
stroke was cryptogenic was based on the TOAST system.
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6 RESPECT TRIAL RESULTS

Summary

e The RESPECT trial population consisted of young to middle-aged, otherwise healthy
cryptogenic stroke survivors, with a mean age of approximately 46 years.

e The trial took four times as long as anticipated to enroll, and withdrawal rates were
correspondingly greater than anticipated.

e At the time of the primary assessment, there was a higher rate of patient
discontinuation in the MM arm than in the Device arm (17.5% vs. 10.0%). Patients
who discontinued from the trial tended to have baseline characteristics that were
higher risk for stroke, such as smoking and history of recurrent stroke.

e The implant success rate for the AMPLATZER PFO Occluder was 99.6% and the
median procedure duration was well under an hour.

e More than 80% of Device patients were on a single antiplatelet therapy at 2 years. Less
than 2% of Device patients and ~18% of MM patients were on warfarin at 2 years.

e All 25 primary endpoint events were recurrent ischemic strokes. The primary endpoint
was not met in both the ITT raw count and log-rank analyses. The raw count analysis
showed an odds ratio of 0.534 favoring the device (Fisher’s Exact p = 0.157) and the
ITT log-rank analysis showed a 50% relative risk reduction for recurrent ischemic
stroke with the device (HR: 0.50; 95% CI: 0.22, 1.13; log-rank two-sided p = 0.089).

e In the pre-specified supportive Per-Protocol analysis, there was a statistically
significant 63% relative risk reduction for recurrent ischemic stroke in the Device arm
(HR: 0.37; 95% CI: 0.14, 0.97; p = 0.03). Exploratory analyses demonstrated that the
results are robust to missing follow-up, even under very conservative assumptions.

e Exploratory AT and DIP analyses were supportive of the effectiveness of the device
(70-72% relative risk reduction for recurrent ischemic stroke).

e One of the key assumptions of the primary endpoint was that the preponderance of
recurrent ischemic strokes would be due to an undetermined mechanism that could be
prevented by PFO closure. This assumption proved true during the primary assessment
as 19 of the 25 primary endpoint events (76%) were of undetermined mechanism.

o With extended follow-up, aging of the patient population led to greater exposure for
strokes of a known mechanism that cannot be prevented by PFO closure; only 3 of 9
recurrent strokes (33%) in the Device arm during extended follow-up were of an
undetermined mechanism compared to 7 of 8 recurrent strokes (88%) in the MM arm.
The breakdown of this key trial assumption during extended follow-up diminished the
treatment effect for recurrent ischemic stroke overall. Therefore, blinded adjudication of
stroke mechanism was required to evaluate device effectiveness in extended follow-up.

e Post-hoc analysis of extended follow-up data with blinded adjudication of stroke
mechanism showed a significant relative risk reduction of 54% (HR: 0.46; 95% CI:
0.21, 0.99; nominal p = 0.042) in recurrent ischemic strokes of undetermined
mechanism in the ITT population.
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6.1 Demographics and Baseline Characteristics

The RESPECT trial population consisted of young to middle-aged cryptogenic stroke survivors
(mean age ~46 years). Most of the patients were otherwise healthy and had minimal co-
morbidities (Table 2 through Table 4). The prevalence of traditional vascular risk factors for
stroke was similar to the general U.S. population (Fonarow et al, 2010). The most frequently
observed risk factors for atherosclerotic vascular disease in the RESPECT population were
hypercholesterolemia (39.9%), family history of ischemic heart disease (32.4%), and
hypertension (31.9%). The proportion of patients with hypercholesterolemia and hypertension in
the RESPECT population is consistent with that reported in the general U.S. population.' The
rate of serious cardiac, respiratory, and vascular conditions was very low. A history of deep vein
thrombosis (DVT) was present in 3-4% of patients. Approximately 10% of patients experienced
a stroke prior to the qualifying cryptogenic stroke and more than one-third of the patients had

self-reported medical history of migraine.

Table 2: Demographics and Baseline Characteristics

Mean + SD or n (%)

Variable Device Medical Management
(N=499) (N=481)

Age, years 45.7+9.7 46.2+10.0

Time from qualifying stroke to randomization, days 130 =70 130+ 69

Sex, male

268 (53.7%) 268 (55.7%)

Table 3: Medical History

n (%)

Medical History Device Medical Management

(N=499) (N=481)
Chronic obstructive pulmonary disorder 4 (0.8%) 7 (1.5%)
Congestive heart failure 3 (0.6%) 0 (0.0%)
Coronary artery disease 19 (3.8%) 9 (1.9%)
Deep vein thrombosis 20 (4.0%) 15 (3.1%)
Migraine 195 (39.1%) 186 (38.7%)
Peripheral vascular disease 5 (1.0%) 1(0.2%)
Previous myocardial infarction 5 (1.0%) 2 (0.4%)

Previous transient ischemic attack

58 (11.6%) 61 (12.7%)

Stroke prior to qualifying cryptogenic stroke

53 (10.6%) 51 (10.6%)

http://www.cde.gov/cholesterol/facts htm: http://www.cde.gov/nchs/products/databriefs/db133 htm (accessed 20April 2016)
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Table 4: Risk Factors for Stroke

n (%)
Risk Factor Device Medical Management
(N=499) (N=481)

Birth control/hormone replacement therapy 41 (8.2%) 51 (10.6%)
Current smoker 75 (15.0%) 55 (11.4%)
Diabetes mellitus 33 (6.6%) 41 (8.5%)
Family history of ischemic heart disease 161 (32.6%) 157 (32.7%)
Family history of stroke 136 (27.5%) 109 (22.7%)
Former smoker 134 (26.9%) 143 (29.7%)
Hypercholesterolemia 196 (39.3%) 195 (40.5%)
Hypertension 160 (32.1%) 153 (31.8%)
Other risk factor' 37 (8.1%) 40 (9.0%)

!The most frequent “other” risk factors include dyslipidemia/hyperlipidemia, sleep apnea, and obesity.

Table 5 summarizes the baseline antithrombotic medication patients were taking prior to
randomization in the trial. Approximately 28% of patients were taking an anticoagulant at

baseline.

Table 5: Baseline Antithrombotic Medications Category

n (%)

Medication Category Device Medical Management

(N=499) (N=481)
Single antiplatelet therapy 282 (56.5%) 270 (56.4%)
Dual antiplatelet therapy 72 (14.4%) 71 (14.8%)
Anticoagulant (with or without antiplatelet therapy) 144 (28.9%) 135 (28.1%)
Other! 1 (0.2%) 3 (0.6%)
None 0 (0.0%) 2 (0.4%)

'Includes, but is not limited to, novel anticoagulant medications.

Table 6 summarizes the maximal shunt grade assessed at rest or at Valsalva. Nearly half of the
patients had a maximal shunt of grade III. Atrial septal aneurysm (ASA), defined as movement
of the septum primum of at least 10 mm relative to the plane of the interatrial septum, was
present in a little more than one-third of patients in both the Device and MM arms, which is
higher than the prevalence of 12% in the general PFO population (D1 Tuillo et al, 2013).
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Table 6: Maximal Shunt and Atrial Septal Aneurysm Assessment per Site Investigator
TEE Assessment

n (%)
Variable Device Medical Management
(N=499) (N=481)
Maximal shunt grade’
Grade I 108 (21.6%) 114 (23.7%)
Grade II 138 (27.7%) 121 (25.2%)
Grade III 247 (49.5%) 231 (48.0%)
Not assessed 5 (1.0%) 6 (1.2%)
Atrial septal aneurysm2 180 (36.1%) 170 (35.3%)

" Determined as the most severe grade between assessments at rest and at Valsalva.
? Defined as a total excursion of the septum primum >10mm relative to the plane of the interatrial septum.

Table 7 shows the proportion of patients in whom the qualifying stroke was confirmed by
imaging versus based on symptoms alone. Although all patients underwent CT or MR imaging at
the time of the stroke, approximately 90% of patients had the qualifying stroke confirmed by
imaging. The remaining 10% of patients had stroke confirmed by symptoms alone (> 24 hours).

Table 7: Qualifying Stroke Confirmation by Site Investigator

n (%)
Visualized baseline infarct MR/CT) related
tolill:laaﬁfginga:fl':)l;;ln arct (on ) relate Device Medication Management
(N=499) (N=481)
Yes 447 (89.6%) 451 (93.8%)
No (stroke confirmed by symptoms alone) 52 (10.4%) 30 (6.2%)

6.2  Patient Disposition

Between August 2003 and December 2011, 980 patients were randomized, 499 to the Device
arm and 481 to the MM arm at 69 investigational sites: 925 patients were enrolled at 62 sites in
the US and 55 patients were enrolled at 7 Canadian sites. Enrollment in RESPECT took 8 years,
which was four times as long as anticipated, therefore, the rates of withdrawal were
correspondingly higher than anticipated, as well. Table 8 shows a higher rate of discontinuation
of patients who did not experience a primary endpoint event in the MM arm than in the Device
arm (17.5% vs. 10.0%). The difference in discontinuation rates between the two arms is driven
primarily by patient withdrawal of consent (10.4% vs. 4.6%). Most patients in the MM arm
withdrew consent because they were unhappy with their randomization assignment or stated that
they intended to seek PFO closure outside the trial.
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Table 8: Patient Disposition

Device Medical Management
(N=499) (N=481)
Discontinued 50 (10.0%) 84 (17.5%)
Withdrawal of consent 23 (4.6%) 50 (10.4%)
Lost to Follow-up 21 (4.2%) 27 (5.6%)
Other 6 (1.2%) 7 (1.5%)

! Disposition is shown only for patients who did not experience a primary endpoint event
6.3 Patient Follow-up

6.3.1 Duration of Follow-up

At the primary assessment in May of 2012, the median patient follow-up duration was 2.9 years
in the Device arm and 2.1 years in the MM arm. The total accumulated follow-up in the Device
and MM arms were 1,476 patient-years and 1,284 patient-years, respectively (Table 9). The
Device arm had fewer patient-years of follow-up missing than the MM arm: 90 patient-years
(5.7%) versus 321 (20%) patient-years. As previously noted, the difference in missing patient
follow-up 1s driven primarily by MM patients withdrawing consent because they were unhappy
with their randomization assignment or stating that they intended to seek PFO closure outside the
trial. Section 6.5.3 presents sensitivity analyses to evaluate the impact of missing data on
outcomes.

Table 9: Patient Follow-up

Device Medical Management
Follow-up (N=499) (N=481)
Mean (years) 3.0 2.7
Median (years) 2.9 2.1
Total (patient-years) 1,476 1.284
Missing (patient-years)' 165 (10%) 313 (20%)

! Assumes all discontinued patients would be followed through data lock at primary assessment

6.3.2 Patient Discontinuation

During the early trial enrollment period, STM implemented a number of measures to reduce
patient withdrawal:

e Revised the protocol to allow for telephone follow-up visits starting at 3 years post-
randomization
Provided patient reimbursement for travel expenses related to trial visits
Allowed transfer of patients between investigational sites for patients who moved, and
Provided devices at no charge
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Demographic and baseline characteristics of patients who discontinued from the trial had few
statistically significant differences (at the 10% significance level) compared to those who
remained in the trial (Table 37 in Appendix D), with the exception that patients who
discontinued tended to have baseline characteristics that were higher risk for stroke than
continuing patients, such as current smoker (at baseline) (18% vs. 12%, p = 0.067), history of
recurrent stroke (16% vs. 10%, p = 0.023), and former smoker (34% vs. 27%, p = 0.097).

6.4  Medical Regimen and Procedural Data

6.4.1 Assigned Medical Regimens at Randomization

As noted earlier, prior to randomization, investigators indicated which guideline-recommended
medication regimen each patient would receive if he or she were randomized to the medical
management arm. Table 10 summarizes the assigned medical regimens at randomization for the
Device and MM arms. Aspirin alone was the most commonly assigned regimen followed by
warfarin alone. Aspirin with clopidogrel was the least commonly assigned regimen as it was
removed from the protocol in 2006 following a change to national guidelines.

Table 10: Assigned Medical Regimen at Randomization

Assigned Medical Regimen at Device Medical Management
Randomization (N=499) (N=481)
Aspirin alone 248 (49.7%) 224 (46.6%)
Warfarin alone 132 (26.5%) 121 (25.2%)
Clopidogrel alone 58 (11.6%) 67 (13.9%)
Aspirin and dipyridamole 27 (5.4%) 39 (8.1%)
Aspirin and clopidogrel' 34 (6.8%) 30 (6.2%)

! In 2006, aspirin and clopidogrel combination was removed from the protocol as a medical regimen option.

6.4.2 Procedural Success and Procedure Characteristics

Of the 499 patients randomized to the Device arm, 467 patients underwent an implant attempt
with the AMPLATZER PFO Occluder and 463 (99.1%) patients were successfully implanted in
a first procedure (Table 11). Among the four patients who did not have a successful implant in
the first procedure, two had a successful implant in a second procedure Seventeen (17) patients
declined to undergo the implant. In another 15 patients, an intra-procedural exclusion was noted
(such as fenestrated septum, arteriovenous malformation, or no PFO).
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Table 11: Procedural Success

Randomized to Device Arm (ITT) N =499
No attempt to implant (patient decision) 17
Intra-procedural exclusion (device not introduced) 15

Device implant attempted’ N =467
Failure to implant 2

Successful implant 465 (99.6%)
In first procedure 463 (99.1%)
In second procedure’ 2 (0.4%)

! An implant attempt occurs when the AMPLATZER PFO Occluder is introduced into the body.
? Two patients underwent successful implant in a second procedure:

e In one patient, a right atrial thrombus was noted during the procedure. The procedure was abandoned
and the patient was treated with anticoagulant. The patient had a successful implant in a second
procedure one month later.

e In one patient, a cardiac perforation occurred during the procedure that did not require intervention. The
procedure was abandoned. The patient had a successful implant in a second procedure three months
later.

Table 12 summarizes the procedural characteristics in the 467 Device patients who underwent an
attempted implant of the AMPLATZER PFO Occluder. The median time from randomization to
procedure was 14 days. The median procedure duration, defined as time from the first catheter in
to the last catheter out, was under an hour (44 minutes). More than three-quarters of patients
(78.9%) received a 25 mm device.

Table 12: Procedural Characteristics

Device Patients Who Underwent

Procedural Characteristics Attempted Procedure (N=467)

Time from randomization to procedure (days), median [IQR] 14 [9. 19]
Procedure Time (min), median [IQR] 44 [33, 65]
Fluoroscopy Time (min), median [IQR] 9.6[6.8, 14.4]
Device size (among successfully implanted patients), n/N (%)
18 mm 39/465 (8.4%)
25 mm 367/465 (78.9%)
35 mm 59/465 (12.7%)

6.4.3 Medications Assigned at Baseline and Medications Taken at 2-Year Follow-up

Figure 5 shows the proportion of patients taking one of the protocol-specified medication
regimens in the Device and MM arms at baseline and 2 years in the following categories:
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single antiplatelet therapy (aspirin alone or clopidogrel alone)

dual antiplatelet therapy (aspirin + clopidogrel or aspirin + dipyridamole)
warfarin alone

other medications (in most cases, aspirin + warfarin)

none

Approximately 25% of patients in both arms were assigned to anticoagulant therapy at baseline.
At 2 years, more than 80% of Device patients were on a single antiplatelet therapy at 2 years,
shown in blue. Less than 2% of Device patients and approximately 18% of MM patients were on
warfarin at 2 years, shown in gray (i.e., more than a 9-fold difference between arms in use of
warfarin).

Figure 5: Medications Assigned at Baseline and Medications Taken at 2 Years
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6.5 Effectiveness Results

6.5.1 Primary Effectiveness Endpoint Results — ITT Population

The ITT population consists of all 980 patients (499 in Device arm and 481 in MM arm)
randomized regardless of treatment received.

Trial enrollment was stopped in Dec 2011 when 25 unique patients were adjudicated by the CEC
as having experienced a primary endpoint event. All 25 primary endpoint events were recurrent
nonfatal ischemic strokes.
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Stroke or TTA symptoms were reported either on a Neurologic Symptoms General Interview
form developed from the ACAS TIA/stroke methodology or an Adverse Event case report form.
Each event was submitted to the CEC for adjudication as a primary or secondary neurologic
endpoint event. This method of ascertainment cast a wide net to capture all potential neurologic
events post-randomization, and resulted in a total of 231 events in 139 Device patients, and 245
events in 143 MM patients submitted to the blinded CEC for adjudication, as shown in Table 13.
The overall rate of events submitted to the CEC for adjudication were 15.7 and 19.1 per 100
patient-years in the Device and MM arms, respectively. Of the events submitted to the CEC for
adjudication, 9 Device patients (10 events) and 16 MM patients (17 events) were adjudicated as
meeting the primary endpoint definition of recurrent ischemic stroke. Approximately 3.5% of
events were adjudicated as TIA in each arm. Leading other causes of events were dizziness,
migraine and numbness in both arms.

Table 13: Neurologic Events Submitted to CEC and Adjudicated as Primary Endpoint
Event

# events (# patients)
(rate per 100 pt-yrs')
Device Medical Management
(N=499, 1476 pt-yrs) (N=481, 1284 pt-yrs)
5
Neurologic events submitted to CEC 231 (139) 1 245 (143) 1
(15.7 per 100 pt-yrs) (19.1 per 100 pt-yrs)
Adjudicated as primary endpoint event 10 (9) 17 (16)
(recurrent ischemic stroke) (0.68 per 100 pt-yrs)! (1.32 per 100 pt-yrs)*
n (%)
TIA: 8 (3.5%) TIA: 9 (3.7%)
) Dizziness: 32 (13.9%) Dizziness: 28 (11.4%)
Leading otl f t . ..
cadilig OThel causes of events Migraine: 32 (13.9%) Migraine: 29 (11.8%)

Numbness: 29 (12.6%) Numbness: 34 (13.9%)

! Event rates include multiple events within a patient

The primary endpoint was not met in either the ITT raw count or log-rank analyses (Table 14).
The odds ratio for the raw count analysis was 0.534 (Fisher’s Exact p =0.157).

Table 14: Primary Endpoint - ITT Raw Count Analysis

Events Odds Ratio
Patients Total n (Device vs MM) p-value
Total N (Npevice/Namp) (Dpevice/Mamng) 95% CI) (Fisher’s Exact test)
980 (499/481) 25 (9/16) 0.534 (0.234, 1.220) 0.157
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The ITT analysis did not reach the threshold for statistical significance (log-rank two-sided p =
0.089). The Cox proportional hazards model showed a 50% relative risk reduction (HR: 0.50;
95% CI: 0.22, 1.13). Separation between the curves begins around 1.5 years (Figure 6). Although
the curves do not separate early, the event rate estimates in the Device and MM arms at year 2
are 1.6% and 2.9%, respectively. At year 5, the estimates are 2.1% and 5.9%, respectively.
Importantly, three of the nine strokes in the Device arm occurred without a device implanted at
the time of the stroke. Detailed narratives of the primary endpoint stroke events are provided in
Appendix E.

Figure 6: Kaplan-Meier Freedom from Primary Endpoint Event, ITT Population —
Primary Assessment
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# at Risk (Event Rate) Time from Randomization (Years)

AMPLATZER 499 (0%) 408 (1.3%) 306 (1.6%) 224 (16%) 157(2.1%) 105(2.1%) 53 (3.5%) 19 (3.5%)
MM 481 (0%) 358 (1.7%) 257 (2.9%) 187 (3.7%) 131(5.0%) 81 (5.9%) 40(59%) 8 (5.9%)

Recurrent nonfatal ischemic stroke characteristics

All primary endpoint events had CT or MR 1maging performed as part of the recurrent stroke
evaluation. Table 15 summarizes the clinical and imaging characteristics of the recurrent
nonfatal ischemic strokes that occurred during follow-up in the Device and MM arms.

Stroke was confirmed by imaging in 23 patients (8 Device and 15 MM). Importantly, in the
Device arm, 3 patients experienced a stroke without a device implanted at the time of the
recurrent stroke. The number of strokes with medium or large lesion size was 7 (1.4%) in the
Device arm and 15 (3.1%) in the MM arm. Of the 7 medium or large strokes occurring in the
Device arm, 3 were in patients who did not have a device implanted at the time of the stroke.
Superficial strokes occurred in 4 Device patients and 11 MM patients; 3 of the 4 Device patients
who experienced superficial strokes did not have a device implanted at the time of the stroke.
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The average age of patients at the time of recurrent stroke was 43.6 years in the Device arm
compared to 50.1 years in the MM arm. Five of the 9 strokes in the Device arm and 10 of the 16
strokes in the MM arm occurred in males.

A variety of stroke symptoms were reported in both arms, ranging from speech impairment,
blurring/loss of vision, double vision, numbness/tingling, paralysis or weakness, and
dizziness/loss of balance. Symptoms lasted for at least 24 hours in 5 of the 9 strokes in the
Device arm and 13 of the 16 strokes in the MM arm.

Residual disability was measured at follow-up by the modified Rankin Score at the nearest
follow-up visit after the stroke. Across the two arms, in about a third of the patients who
experienced a recurrent stroke, the stroke was severe enough to require assistance from others in
activities of daily living. Neurological deficit was measured by the National Institute of Health
Stroke Scale (NIHSS). The median NIHSS score was 2 (range 0 to 8) in the Device arm and 2
(range 0 to 23) in the MM arm.

Table 15: Clinical and Imaging Characteristics of Recurrent Nonfatal Ischemic Strokes

Implanted
Device Medical
Device Patients Management
n=9) (n=6) (n=16)

Confirmation by imaging 8 5 15
Device implanted at the time of stroke 6/9 6/6 0/16
Longest lesion size (assessed by ASCOD
Adjudication Committee)

Small (0 to 1.5 cm) 2 2 L

Medium (1.6 to 5 cm) 4 2 7

Large (> 5 cm) 3 2 8
Location of infarct

Deep 3 3 2

Superficial 4 1 11

Unknown/Missing 2 2 3
Age at the time of stroke (Average + SD), years 43.6=+13.1 43794 50.1 =10.6
Sex

Male 5 3 10

Female 4 3 6
Symptoms m=7) (n=4) (n=13)

Speech impairment 4 3 9

Blurring/loss of vision 1 1 6

Double vision 1 1 3

Numbness, tingling 4 3 8

Paralysis or weakness 5 3 9

Dizziness/loss of balance 3 2 6
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Implanted
Device Medical
Device Patients Management
(n=9) (n=6) (n=16)
Length of symptoms
< 24 hours 3 1 3
> 24 hours 5 4 13
Unknown 1 1 0
Disability measured by modified Rankin Score
(mRS) at nearest follow-up visit after stroke
Independent (mRS < 2) 5 2 10
Not independent/died (mRS > 3) 4 4 4
Not available (discontinued post-stroke) 0 0 2
NIH Stroke Scale
Median (range) NIHSS score 2(0to8) 2(2t038) 2 (0to23)
Not available (discontinued post-stroke) 0 0 1
Death 0 0 1

Medication non-compliance at the time of the recurrent ischemic stroke

Of the 25 patients who experienced a recurrent stroke, two patients in the Device arm and six in
the MM arm were non-compliant with protocol-recommended medication. Table 16 contains
details on each of these 8 patients. The two patients in the Device arm who were non-compliant
with a protocol-recommended medication regimen did not have a device implanted at the time of
the stroke. These findings reflect real-world medication usage in the population for which this
device 1s mntended.

Table 16: Medication Non-Compliance at the Time of Recurrent Stroke

Patient Arm

. Details

Identifier

- Device Not implanted with device; not taking aspirin and clopidogrel at the time of
recurrent stroke

- Device Not implanted with device; not taking aspirin at the time of recurrent stroke

- MM Was taking both aspirin and warfarin, a medication regimen not approved
under the protocol, at the time of the recurrent stroke

- MM Missed aspirin doses during week prior to recurrent stroke

- MM Discontinued warfarin 11 days before the recurrent stroke due to a pelvic
hematoma

- MM Was not taking aspirin as prescribed for approximately 1 week prior to

recurrent event
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Patient Arm

Identifier Details

- MM Temporarily discontinued Aggrenox 1 day prior to the recurrent stroke for a
dental procedure

- MM Was not taking warfarin as prescribed for approximately 2 months prior to

recurrent event

6.5.2 Primary Effectiveness Endpoint Results — Per-Protocol Population

As described mn Section 5.4.5, the Per-Protocol population compares patients based on the
randomized assignment but who adhered to all significant protocol requirements. The Per-
Protocol population excluded patients who did not meet key inclusion/exclusion criteria, did not
comply with their medical regimen, or did not receive the device if they were randomized to the
Device arm. Thus, two of the three patients who experienced a stroke without a device in place
are excluded from the Per-Protocol population. The Per-Protocol population was defined by the
RESPECT Steering Committee before the data lock date, and without knowledge of the trial
outcomes or treatment assignment of individual patients.

Of 499 patients randomized to the Device arm:

e 34 patients are excluded due to not having received a device — 2 of these patients
experienced a primary endpoint stroke event.

e | patient was excluded due to an inclusion/exclusion violation (allergy to aspirin)

e 1 patient was excluded due to non-compliance to medication (patient remained on
Clopidogrel rather than aspirin after 30 days - this patient experienced a primary
endpoint stroke event)

The remaining 463 (= 499-34-1-1) patients are included in the Per-Protocol Device arm. Note
that one patient who experienced a stroke and was subsequently implanted with a device is
included in the Per-Protocol Device arm.

Of 481 patients randomized to the MM arm:

e 4 patients were excluded due to an inclusion/exclusion violation:
o 3 patients were found not to have a PFO after randomization, and

o 1 patient’s infarct, which was thought to be due to a previous stroke, was
determined to be a glioblastoma after the patient was randomized

e 3 patients were excluded due to non-compliance to medication (all 3 patients were on
aspirin and clopidogrel, which was not permitted per protocol)

Two of the 7 patients excluded from the MM arm experienced a primary endpoint stroke event.
The remaining 474 (= 481-4-3) patients are included in the MM arm of the Per-Protocol
population.
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The Kaplan-Meier freedom from first recurrent ischemic stroke curves for the Per-Protocol
population are shown in Figure 7. The figure shows that the hazard ratio is 0.37 (95% CI1 0.14,
0.97), representing a statistically significant relative risk reduction for stroke in the Device arm
of 63% (p=0.034).

Figure 7: Kaplan-Meier Freedom from Recurrent Ischemic Stroke, Per-Protocol
Population — Primary Assessment
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AMPLATZER 463(0%) 390(0.9%) 293(1.2%) 215(1.2%) 152(1.2%) 102(1.2%) 52(2.6%) 19 (2.6%)
MM 474 (0%) 334(15%) 238(25%) 171(3.4%) 119(4.8%) 72 (5.9%) 36(59%) 8 (5.9%)

Sensitivity Analyses to Address Missing Data for Per-Protocol Population (Post-Hoc)

As of the primary assessment, 34 Device patients and 83 MM patients in the Per-Protocol
population discontinued from the trial without experiencing a primary endpoint event. A
sensitivity analysis was conducted to assess the impact of discontinued patients on the Per-
Protocol analysis results.

As noted earlier, 6 Device patients and 14 MM patients experienced a primary endpoint recurrent
ischemic stroke event in the Per-Protocol population. Thus, the observed event rates in Device
and MM arms were 0.42 and 1.19 per 100 patient-years, respectively. Missing follow-up in each
of the Per-Protocol Device and MM arms that would have occurred through the cut-off date if
patients had not discontinued from the trial were 90 and 321 patient-years, respectively.

A commonly accepted method to assess the impact of missing data is a tipping point analysis.
This analysis determines how many events need to have occurred in the treatment (i.e., Device)
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arm in order to “tip” the analysis from being statistically significant to statistically insignificant
(i.e., p > 0.05). Therefore, we performed simulations that imputed for all missing follow-up as
follows (Note: this analysis has not been reviewed by FDA):

e The event rate among those patients missing data in the MM arm is assumed to accrue
at the same rate as that observed in the trial (1.19 events per 100 patient-years). This
represents a favorable assumption given that patients who withdrew had a higher
prevalence of stroke risk factors. With 321 additional patient-years of follow-up, we
would expect 4 additional events (i.e., 1.19 events/patient-year x 321 patient years of
missing data + 100 = 3.82 events).

e Additional events were added to the Device arm until the p-value for the Per-Protocol
analysis was no longer significant. Ultimately, 4 events needed to be added to the
Device arm among patients with missing data, for a rate of 4.4 events per patient-year,
to derive a p-value greater than 0.05. Specifically, 4.4 events/patient-year x 90 patient
years of missing data +~ 100 = 4 events.

With this in mind, the question is whether the additional events needed to “tip” the analysis is
clinically plausible. Assuming a constant event rate in the MM arm, the required event rate
among missing data in the Device arm to tip the Per-Protocol analysis to statistical insignificance
(i.e., 4.4 events per 100 patient-years) equates to a rate that is more than 10 times as high as that
observed among Device patients with complete data in the trial. This assumption appears to be
clinically unlikely, providing reasonable assurance of the findings in the Per-Protocol analysis.

6.5.3 Exploratory Analyses in Additional Patient Populations (As Treated and Device In
Place)

The AT and DIP populations have been previously described (Section 5.4.5). In summary, the
AT population is intended to characterize device effectiveness based on actual protocol treatment
received, and the DIP population is intended to characterize device effectiveness based on
whether or not a device was in place, regardless of adherence to the protocol.

In the AT analysis, the device was shown to be effective in reducing the risk of recurrent
ischemic stroke compared to protocol-recommended MM. The hazard ratio for a primary
endpoint stroke for device vs MM is 0.28, representing a relative risk reduction for stroke of 72%
with the device.

In the DIP analysis, the device was shown to be effective in reducing the risk of recurrent
ischemic stroke compared to no device. The hazard ratio for a primary endpoint stroke for device
vs MM is 0.30, representing a relative risk reduction for stroke of 70% with the device.

Figure 8 summarizes the results on each of analysis populations. In all analyses populations,
there is a relative risk reduction for recurrent ischemic stroke with the device.
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Figure 8: Forest Plot for Each Analysis Population
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6.5.4 Secondary Endpoint Analysis Results

Secondary endpoints for the RESPECT trial are descriptively summarized as there were no pre-
specified hypotheses for these endpoints, and the p-values shown have not been adjusted for
multiple testing.

6.5.4.1 Recurrent Cryptogenic Nonfatal Stroke or Cardiovascular Death

The secondary composite endpoint of recurrent symptomatic, cryptogenic, nonfatal stroke or
cardiovascular death showed a hazard ratio of 0.17 [95% CI: 0.02, 1.49] in favor of the device,
and corresponding to a relative risk reduction of 83% (Figure 9). The log-rank p-value is shown
for descriptive purposes only (p = 0.071).
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Figure 9: Kaplan-Meier Freedom from Composite Endpoint of Recurrent
Symptomatic Cryptogenic Nonfatal Stroke or Cardiovascular Death, ITT Population —
Primary Assessment
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6.5.4.2 Transient Ischemic Attack (TIA)

The secondary composite endpoint of TIA showed a hazard ratio of 0.90 [95% CI: 0.32, 2.57, p
= 0.846] (Figure 10). Inclusion of TIAs likely introduces noise in the analysis and potentially
dilutes treatment effect.
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Figure 10:  Kaplan-Meier Freedom from TIA, ITT Population — Primary Assessment

1.00 -

%
1 %
|}
L
Event-free
Probability
0.95 1 W AMPLATZERPFO Occluder
(#TlAg="7)
] Medical Management
(#TIA2= 7)

HR: 0.90 (¢.32, 2.57)

Log-rank 2-sided p-value: 0.85
0'90 B T T T T T T

0 1 2 3 4 5 6 7
Time to Event(Years)

# at Risk (T1A Rate)
AMPLATZER 499 (0%) 407 (1.3%) 306 (1.3%) 226 (1.2%) 168 (1.2%) 106 (1.9%) &4 (1.9%) 20 (1.9%]
MM 481 (%) 361 (0.9%) 268 (1.8%) 188 (1.6%) 131 (1.6%) 79 (1.6%) 38(4.1%) 8 (4.1%)

6.5.4.3 PFO Closure Assessment

For patients in the Device arm who received the device, PFO closure was assessed by TEE and
bubble study at the 6-month follow-up, and adjudicated by the Echocardiography Core
Laboratory. Complete closure is defined as absence of microbubbles (i.e., grade 0) in the left
atrium at rest and at Valsalva within 3 cardiac cycles after right atrial opacification.

A total of 249 of 349 patients had grade 0 shunt both at rest and Valsalva at 6 months, for a
complete closure rate of 71.3% (Table 17). The CLOSURE I trial, another randomized controlled
trial of a PFO closure device (Furlan et al, 2012), defined “effective closure” as shunt grade of 0
or I at rest and Valsalva. Under this definition, the proportion of patients with “effective” closure
was 94.2% at 6 months.

Table 17: Six-Month Closure Rate among Device Patients who Received a Device

Closure Shunt grade /N (%)’
Complete Grade 0 at Rest AND Grade 0 Valsalva 249/349 (71.3%)
Effective’ Grade 0/T at Rest AND Grade 0/1 Valsalva 323/343 (94.2%)

! 6 patients were able to be assessed for complete closure but not effective closure.
? Effective closure is based on the definition used in the CLOSURE I trial.

6.5.5 Subgroup Analysis

The primary endpoint was analyzed from the perspective of low-risk versus high-risk anatomy,
1.e., patients with Substantial Shunt or atrial septal aneurysm. These subgroups were postulated
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based on the premise that incidental PFOs are more likely to be small with a miniscule degree of
right to left shunting and not have excessive mobility of the septum primum. Additional post-hoc
subgroups, such as age, sex, index infarct topography and planned medical regimen, were
investigated to assess potential heterogeneity of device effect. The following is a list of all
variables investigated for these subgroup analyses:

e Age (18-45 and 46-60 years)

e Sex (male and female)

e Shunt size (none/race/moderate and substantial)

e Atrial septal aneurysm (present and absent)

e Index infarct topography (superficial, small deep and other)
¢ Planned medical regimen (anticoagulant and antiplatelet)

The Cox proportion hazards model was used to test for interaction between treatment arm
(Device or MM) and baseline variable. The model included treatment arm, the baseline variable,
and an interaction term for treatment and the baseline variable. A forest plot for each of the
above subgroups is shown in Figure 11 for the ITT population. At the 10% significance level, the
analysis suggests that the device may provide an even greater benefit in patients with substantial
shunt size or patients with ASA. However, given that the ITT results did not meet the endpoint
and the modest number of events, these results must be interpreted with caution.

Figure 11:  Forest Plot for Subgroup Analysis, ITT Population — Primary Assessment
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6.5.6 Post-Hoc ASCOD Characterization of Recurrent Strokes

Rationale

One of the principal assumptions underlying the primary endpoint of the RESPECT trial was that
the preponderance of recurrent ischemic strokes in the trial would be due to recurrent PFO-
related events, and would, therefore, be amenable to PFO closure. PFO closure can only reduce
the risk for recurrent stroke mediated by paradoxical embolism, as it cannot prevent strokes
stemming from other common mechanisms.

As patients age, they are exposed to a rising tide of traditional stroke risk factors. At the time of
the extended follow-up analysis, the RESPECT trial had been ongoing for approximately 12
years — far beyond what was anticipated at the time of the trial design. As such, the RESPECT
trial was not designed a priori to account for an appreciable number of recurrent strokes from
non-PFO related mechanisms.

Methodology

At the recommendation of the RESPECT Steering Committee, a blinded committee was formed
after the primary endpoint analysis was completed to further characterize the mechanisms of
recurrent stroke events. This committee used ASCOD phenotyping, which evaluates the presence
or absence of underlying disease states commonly encountered in ischemic stroke and assigns a
degree of likelihood that the ischemic stroke can be attributed to that disease (Amarenco et al,
2013). The committee reviewed all of the primary endpoint recurrent ischemic stroke events
adjudicated by the CEC. Throughout the adjudication process, the ASCOD committee was
blinded to randomization assignment. The five predefined phenotypes are:

e A (atherosclerosis)

e S (small vessel disease)

e C (cardiac pathology)

e O (other cause)

e D (dissection)
Each phenotype is assigned a Grade: 1, if present and potentially causal; 2, if present and causal
link is uncertain; 3, if present and causal link is unlikely; 0, if the disease is absent; and 9, if
workup is insufficient for grading. If a recurrent stroke in RESPECT could not be attributed to

one of the 5 phenotypes, it was considered a stroke of undetermined mechanism, and possibly
due to paradoxical embolism.

Phenotyping of strokes during primary assessment period, extended follow-up, and overall

Application of ASCOD phenotyping on the 25 recurrent ischemic strokes in primary assessment
showed that 19 (76%) were of undetermined mechanism, 7 in Device arm and 12 in MM arm
(Table 18). Of the 7 strokes of undetermined mechanism that occurred in the Device arm, 3 were
in patients who did not have a device implanted at the time of the stroke.
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Follow-up and event adjudication by the blinded CEC has been ongoing since the PMA was
submitted to FDA. Since the time of the primary assessment, overall patient follow-up has nearly
doubled in extended follow-up, with over 2,700 patient-years of follow-up in Device patients. In
the extended follow-up period, there were an additional 9 recurrent ischemic strokes in the
Device arm and 8 in the MM arm. In the Device arm, only 3 of the 9 additional recurrent
1schemic strokes (33%) were of an undetermined mechanism that could have potentially been
modified by PFO closure, compared to 7 of the 8 additional strokes (88%) in the MM arm (Table
18).

Through all follow-up, a total of 42 patients (18 in Device arm and 24 in MM arm) experienced a
recurrent nonfatal 1schemic stroke through extended follow-up. Among strokes of undetermined
mechanism, approximately half occurred in the Device arm compared to the MM arm (10 vs 19).
Of the 10 strokes of undetermined mechanism that occurred in the Device arm, 3 occurred in
patients who did not have a device implanted at the time of the stroke.

Table 18: ASCOD Code for Primary Endpoint Stroke Events Assessed by Blinded ASCOD
Adjudication Committee — Primary Assessment and Extended Follow-up

ASCOD Code Device Medical Management
Primary Assessment only (n=9) (n=16)
Known mechanism 2 4
Undetermined mechanism 7! 12
Extended Follow-up only (n=9) (n=8)
Known mechanism 6 1
Undetermined mechanism 3 7
Overall Follow-up (n=18) (n=24)
Known mechanism 8 5
Undetermined mechanism 10! 19

'3 of the strokes in the Device arm occurred in patients who did not have a device implanted at the time of stroke.

6.5.7 Extended Follow-up Effectiveness Results

SIM conducted further analyses of safety and effectiveness through extended follow-up in
response to FDA’s deficiency letter dated Sep 2014. Analyses presented for data collected
through extended follow-up are post-hoc.

Figure 12 shows Kaplan-Meier freedom from first recurrent nonfatal ischemic stroke curves for
the ITT population for all-cause stroke, with strokes of known mechanism shown in yellow
circles. The curves show potential lack of proportionality of hazards likely due to the competing
risks from traditional stroke mechanisms through extended follow-up. These competing risks
were more likely to be observed in the Device arm than the MM arm as Device patients
remained in the trial longer than MM patients. Additionally, it is likely that more events in the
MM arm were missed in comparison with the Device arm.
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Figure 12:  Kaplan-Meier Freedom from Recurrent Ischemic Stroke, ITT Population —
Extended Follow-up, Post-Hoc Analysis
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The ASCOD adjudicated phenotype of the recurrent strokes of known mechanism through
extended follow-up are shown in Table 19. There were 5 cardioembolic phenotypes (2 in the
Device arm and 3 in the MM arm), of which 1 event in the Device arm and 3 events in the MM
arm were related to atrial fibrillation. Therefore, there is no evidence of an increased risk of
stroke due to atrial fibrillation due to the device, as was observed in the CLOSURE 1 trial of
another PFO closure device (Furlan et al, 2012).

Table 19: Phenotype of Recurrent Strokes of Known Mechanism

Device Medical Management

Phenotype (N=8) (N=5)
Atherosclerosis 1 0
Small Vessel Disease 4 2
Cardioembolic 2 3

(1 AF, 1 Endocarditis’) (3 AF)
Other 1 0

(Radiation Arteriopathy)
Dissection 0 0

! Endocarditis of the mitral valve

Figure 13 shows Kaplan-Meier curves for freedom from stroke of undetermined mechanism
based on ASCOD phenotyping. The figure shows a 54% relative reduction in risk of stroke in the
Device arm (HR: 0.46; 95% CI: 0.21, 0.99; nominal p = 0.042). The figure also shows that 3 of
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the 10 strokes of unknown mechanism that occurred in the Device arm were in patients who did
not have a device implanted at the time of the stroke.

Figure 13: Kaplan-Meier Freedom from Stroke of Undetermined Mechanism per
ASCOD Phenotyping, ITT Population — Extended Follow-up, Post-Hoc Analysis
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A possible concern regarding the analysis of ASCOD adjudicated strokes of undetermined
mechanism is that investigations for recurrent stroke etiology may have occurred at a differential
rate between the Device and MM arms, leading to the larger number of Device patients than MM
patients having a known mechanism for stroke.

Table 20 summarizes investigations carried out for stroke evaluation at the time of the recurrent
stroke event. Among patients who experienced a stroke, there was no evidence of a difference in
the distribution of tests performed between device and MM patients.

Table 20: Investigations for Recurrent Stroke Etiology

Test Device Medical Management
(n=18) (n=24)

Any parenchymal imaging 18/18 (100%) 24/24 (100%)
CT 15/18 (83.3%) 22/24 (91.7%)
MR 16/18 (88.9%) 22/24 (91.7%)

Any echo 10/18 (55.6%) 15/24 (62.5%)
TEE 6/10 (60%) 7/12 (58.3%)
TTE 7/10 (70%) 6/12 (50%)

Any vascular imaging — Head 13/18 (72.2%) 15/24 (62.5%)
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Test Device Medical Management
(n=18) (n=24)
CTA Head 5/13 (38.5%) 8/15 (53.3%)
MRA Head 10/13 (76.9%) 8/14 (57.1%)
Intracranial ultrasound 3/13 (23.1%) 4/15 (26.7%)
Any vascular imaging — Neck 12/18 (66.7%) 14/24 (58.3%)
CTA Neck 2/12 (16.7%) 8/14 (57.1%)
MRA Neck 7/12 (58.3%) 3/13 (23.1%)
Extracranial ultrasound 4/12 (33.3%) 4/14 (28.6%)
Conventional angiogram 2/18 (11.1%) 1/24 (4.2%)
Any telemetry 17/18 (94.4%) 22/22 (100%)
EKG 17/17 (100%) 21/22 (95.5%)
In-house telemetry 12/16 (75%) 17/22 (77.3%)
Outpatient Holter 0 (0%) 1/22 (4.5%)
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7 RESPECT TRIAL SAFETY

Summary

e Through extended follow-up, the rates of serious adverse events (SAEs) overall were
comparable between the Device (37.9%) and MM (34.9%) arms.

e The rate of procedure- or device-related serious adverse events in the Device arm was
less than 5%. Nearly all of the procedure- or device-related serious adverse events
resolved without long-term sequelae.

e There were 6 deaths in the Device arm and 10 in the MM arm. None of the deaths
were adjudicated by the DSMB as related to the procedure, device or protocol.

e There were no intra-procedural strokes, device embolizations or reports of thrombus
on any of the devices or device erosions.

A complete safety assessment of the two treatment strategies is summarized through extended
follow-up, where median follow-up duration 1s 5.2 years in the Device arm and 5.1 years in the
MM arm. Total follow-up duration is 2769 patient-years in the Device arm and 2376 patient-
years in the MM arm.

7.1  Serious Adverse Events (SAEs)

There were 386 SAEs in 189 patients in the Device arm and 298 SAEs in 168 patients in the MM
arm. The proportions of patients experiencing an SAE in the two arms were similar (37.9% in the
Device arm and 34.9% in the MM arm; Table 21). The proportion of patients experiencing an
SAE related to the procedure was 2.4% and the proportion of patients experiencing an SAE
related to the device was 2.0%. No unanticipated adverse device effects (UADE) were reported
in the trial. Table 38 (Appendix D) shows a breakdown of SAEs that occurred in at least 5
patients.

Table 21: Overall Rate of SAEs — Extended Follow-Up

Device Medical Management
(N=499, 2769 patient-years) (N=481, 2376 patient-years)
"0 ot " ioommonie
Any SAE 189 (37.9%) 386 (13.9) 168 (34.9%) 298 (12.5)

Unanticipated adverse 0 (0.0%) 0 (0.0%) N/A N/A
device effect

Deaths related to 0 (0.0%) 0 (0.0%) N/A N/A
procedure or device'

Related to procc:durc:l 12 (2.4%) 12 (0.4) N/A N/A
Related to device' 10 (2.0%) 13 (0.5) N/A N/A
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! Relatedness is reported as adjudicated by the DSMB

Figure 14 shows the Kaplan-Meier freedom from SAE curves in the Device and MM arms.
Although there 1s an early procedural risk of SAE in the Device arm, the two arms had
comparable overall SAE rates over the length of follow-up.

Figure 14:  Kaplan-Meier Freedom from Any SAE — Extended Follow-Up, Post-Hoc
Analysis
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MM 481 (0%) 386(11.7%) 311(23.1%) 270 (28.8%) 214(32.3%) 150(36.7%) 100(39.8%) 66(41.%) 40(47.8%) 16(50.0%) 3 (71.4%)

7.2 Deaths

There were 16 deaths (6 Device, 10 MM), none of which were adjudicated by the DSMB to be
related to the procedure, device or protocol. All deaths, except one, occurred more than 6 months
after randomization. None of the deaths met the definition of the primary endpoint. The patient
who died within 6 months of randomization was in the Device arm and the cause of death was
asystole due to coronary artery disease and hyperlipidemia. Detailed narratives of the deaths are
provided in Appendix E. Table 22 displays the causes of death in each arm.

Table 22: Causes of Death — Extended Follow-Up

Device Medical Management
Cause of Death (1=6) (n=10) g
Cancer 2 3
Intracerebral hemorrhage 1 1
Asystole 1 0
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Device Medical Management
Cause of Death (1=6) (1=10) g
Pulmonary embolism 1 0
Overdose from non-study medication 1 0
Trauma 0 2
Cardiac arrest 0 2
Cardiac dysrhythmia 0 1
Sepsis 0 1

7.3  Procedure-Related SAEs in the Device Arm
Twelve (12) procedure-related SAEs occurred in 12 patients (2.4%).

Cardiac Perforation (n=4): Two patients experienced cardiac perforation with cardiac
tamponade which was managed with a pericardiocentesis. Two additional patients experienced
cardiac perforation without cardiac tamponade and which did not require procedural
intervention: in one patient, the device was implanted uneventfully, but a trivial pericardial
effusion was noted one day post-implant without requiring intervention; in the second patient,
cardiac perforation was identified during the procedure and the device implant was abandoned.
In this second patient the cardiac perforation was caused by the catheter after there was difficulty
in crossing the inter-atrial septum and a straight wire was used to gain access into the left atrium.
The patient underwent a successful implant procedure in a second attempt.

Access Site Bleeding (n=3): One patient had post-procedure oozing from the access site that
required placement of a stitch. The second patient developed a large rectus sheath hematoma
post-procedure that resulted in hypotension and required transfusion of 1 unit of blood. The third
patient had trauma to the right femoral artery after a failed vascular closure was attempted with a
ProGlide device, which resulted in bleeding into the groin with hematoma formation.

Right Atrial Thrombus (n=1): In one patient, a thrombus was discovered in the right atrium
during the procedure, but before inserting an AMPLATZER PFO Occluder delivery system. This
thrombus was likely pre-existing, and the procedure was abandoned. The patient had a
successful implant one month later after treatment with oral anticoagulant.

Deep Vein Thrombus (n=1): One patient had a deep vein thrombosis in the left common
femoral vein. The patient had multiple hematomas treated with compression in the left groin and
the event resolved 7 months later.

Atrial Fibrillation (n=1): One patient was found to have a fenestrated septum during the
procedure, and underwent closure with an atrial septal defect closure device. The patient
developed atrial fibrillation during the procedure, and was successfully cardioverted.

Allergic Drug Reaction (n=1): One patient experienced an allergic drug reaction to
subcutaneous lidocaine and was treated with intravenous Benadryl with the symptoms resolving

within minutes. The patient was discharged home in stable condition.
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Vasovagal Response (n=1): One patient experienced a vasovagal response. The patient
recovered spontaneously and was treated with intravenous fluid, but remained in hospital
overnight and discharged the next day in stable condition.

Acute ischemic stroke due to air or thromboemboli from the device (n=0): There were no

acute 1schemic strokes due to air or thromboemboli from the device.

Device embolization (n=0): There were no device embolizations.

Table 23: Procedure-related SAEs in the Device Arm (N = 467)

Event n (%)
Cardiac perforation (required pericardiocentesis) 2 (0.4%)
Cardiac perforation (no treatment required) 2 (0.4%)
Access site bleeding (I required a stitch, 1 required 3 (0.6%)
transfusion, 1 required no treatment)

Right atrial thrombus (detected during procedure — 1(0.2%)
procedure abandoned)

Deep vein thrombosis 1 (0.2%)
Atrial fibrillation (successfully cardioverted) 1(0.2%)
Other (allergic drug reaction, vasovagal response) 2 (0.4%)

7.4  Device-Related SAEs in the Device Arm
Thirteen (13) device-related SAEs occurred in 10 patients (2.0%).

Ischemic Stroke (n=2): Two patients _) experienced ischemic strokes, which were
adjudicated as primary endpoint events. The first stroke occurred 7 days post-procedure. There
was no report of thrombus and no atrial fibrillation. The second stroke occurred 3 months post-
procedure. The patient was found to have had a sinus venosus atrial septal defect that was not
diagnosed at the time of enrollment, and should not have been enrolled per the trial entry criteria.
These events have been previously described (Section 6.5.1).

Pulmonary Embolism (n=2)/Thrombus in Right Atrium (n=1): Two patients experienced

pulmonary embolism. The first pulmonary embolism occurred five days post-procedure. This
patient presented to the emergency room with shortness of breath, left-sided chest pain,
tachycardia, and a cough with 1 episode of hemoptysis. The patient was admitted and treated
with Lovenox and started on warfarin therapy. The patient was discharged home in stable
condition on aspirin and warfarin antithrombotic therapy. The patient’s shortness of breath was
reported as improved, but ongoing, 18 months later. The second pulmonary embolism occurred
almost six months post-procedure. In this same patient, an echocardiogram revealed a cardiac
thrombus 1n the right atrium that was not attached to the device. Both the cardiac thrombus and
the pulmonary embolism event resolved with warfarin 3 months later.
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Device Explant (n=2): Two patients had the AMPLATZER PFO Occluder surgically explanted.
The first was the patient who was noted to have a sinus venosus atrial septal defect The
second patient had the device explanted due to infective endocarditis upon being hospitalized
approximately 18 months post-procedure for sepsis. An echocardiogram identified a 1.5 mm
mobile mass on the left atrial side of the PFO Occluder. This was considered infective
endocarditis and the device was surgically removed.

Atrial Fibrillation (n=1): There was one event of atrial fibrillation attributed to the device.
Three days post-implant, after successful treatment of cardiac tamponade, the patient was found
to be in atrial fibrillation with a rapid ventricular rate related to the tamponade. He was given
oral and IV metoprolol and spontaneously converted back to sinus rhythm. The patient was
discharged home 1in stable condition the next day.

Residual Shunt (n=1): One patient had a residual shunt at the edge of the AMPLATZER PFO
Occluder adjacent to the aortic root. An AMPLATZER ASD (Atrial Septal Defect) Occluder
device was placed without complication and no residual shunt.

Other (n=4): Other device-related SAEs included chest tightness, atrial fluter, non-sustained
ventricular tachycardia and sepsis.

Thrombus on Device (n=0): There were no reports of thrombus on the device based on TEEs
performed through extended follow-up.

Device Erosion (n=0): There were no device erosions through extended follow-up.

Table 24: Device-Related SAEs in the Device Arm (N = 467)

Event n (%)

Ischemic stroke (primary endpoint) 2 (0.4%)
Pulmonary embolism 2 (0.4%)
Thrombus in right atrium (not attached to device) 1 (0.2%)
Explant/surgical intervention 2 (0.4%)
Atrial fibrillation (successfully cardioverted) 1(0.2%)
Residual shunt (requiring closure with septal 1 (0.2%)

occluder device)

Other (chest tightness, atrial flutter, non-sustained 4 (0.8%)
ventricular tachycardia, sepsis)

7.5  Major Bleeding and Atrial Fibrillation SAEs

Though extended follow-up, SAE rates of major bleeding and atrial fibrillation were comparable
between the Device and MM arms. Table 38 (Appendix D) shows a breakdown of SAEs that
occurred in at least 5 patients.
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Table 25: Major Bleeding and Atrial Fibrillation SAEs

Device Medical Management
(N=499, 2769 patient-years) (N=481, 2376 patient-years)
# Events # Events
per 100 per 100
# # patient- # # patient-
Event Patients Events years  Patients  Events years
Major bleeding 13 17 0.61 14 14 0.59
complication’
Atrial fibrillation 5 7 0.25 4 4 0.17

ISAEs of either an intracranial hemorrhage or bleeding that led to hemodynamic compromise requiring intervention
(eg. pericardiocentesis, blood transfusion) or death

7.6 Venous Thromboembolic Events

During trial conduct, the RESPECT DSMB noted a higher rate of deep vein thrombosis (DVT)
and pulmonary embolism (PE) in the Device arm. Per the DSMB’s recommendation, STM issued
letters to all sites and FDA regarding the higher incidence of venous thromboembolic (VTE)
events (1.e., PEs and DVTs). Table 26 shows the rates of DVT and PE adjudicated by the DSMB
as either SAEs or non-SAEs by treatment arm.

Table 26: Rates of Venous Thromboembolic Events through Extended Follow-up

Device Medical Management
(N=499, 2769 patient-years) (N=481, 2376 patient-years)
Event # Events # Events
# # per 100 # # per 100
Patients Events pt-yrs Patients  Events pt-yrs

Deep Vein Thrombosis

SAEs 4 4 0.14 1 1 0.04

Non-SAEs 7 7 0.25 2 2 0.08
Pulmonary Embolism

SAE 12 13 0.47 2 0.08

Non-SAEs 0 0 0.00 0 0.00
All VTEs 18 24 0.87 3 5 0.21

Through extended follow-up, 18 patients (3.6%) in the Device arm [24 events] and 3 patients
(0.6%) in the MM arm [5 events] had a VTE. In the Device arm, 4 VTEs were adjudicated by the
DSMB to be procedure- or device-related and 20 were adjudicated as not related.
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Warfarin Use in the Device Arm Among Patients with VTE

In the Device arm, 22 of the 24 VTE events occurred in patients who were not on anticoagulation
therapy at the time of the event. Of the two remaining events, one occurred in a patient who had
undergone left total knee arthroplasty 5.5 years after implant, had started warfarin post-surgery,
but did not have a therapeutic INR at the time of the event, and one occurred in a patient on
warfarin with a therapeutic INR who had experienced a previous VTE during the trial while not
on warfarin.

Clinical Summary of VTE Events in Device Arm
e Four (4) VTEs were procedure- or device-related (all within 6 months of procedure).

0 3 VTEs were serious, and were described in Sections 7.3 and 7.4. In two cases,
the patients recovered without effects. In the third case, the patient’s shortness
of breath had improved 18 months after the event, but had not completely
resolved.

0 1 VTE was assessed as procedure-related but was not serious. The event was
noted nine days post-implant while the patient was hospitalized for a
cerebrovascular event Intravenous heparin and warfarin treatment were
initiated and the patient was discharged home 3 days later on warfarin. The
patient recovered with no residual effects.

e Twenty (20) VTEs were not procedure- or device-related. The first VTE occurred at a
median of 26 months post-procedure (range 9 to 100 months).

0 8 VTEs occurred in the setting of current or recent conditions or events that
may have provoked a VTE. These included recent surgery (n = 3), active
malignancy (n = 2), motor vehicle accident trauma (n = 1), right and left heart
catheterization (n = 1), and immobility (n=1).

0 3 VTEs occurred in the setting of underlying venous disease (phlebitis or
chronic vein wall thickening with incomplete compression following recent leg

injury).
0 3 VTEs occurred in the setting of a hypercoagulable state.

0 6 VTEs occurred in the absence of an identified risk factor.

Resolution of VTE Events in Device Arm

Of the 24 VTEs in the Device arm, 16 resolved with no residual effects or long-term sequelae.
Three VTEs that occurred in 3 patients resolved with some residual effects. Five VTEs in 5
patients had not resolved as of the lock of the extended follow-up database:

¢ One patient had ongoing shortness of breath after a PE event.
¢ One patient continued to wear compression stockings after a DVT event.
e One patient had ongoing symptoms of edema and pain in left leg after a DVT event.

e One patient who was found dead more than 6 years after the device implant had PE
noted as the cause of death on autopsy.
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¢ One patient who had metastatic colon cancer died without PE resolution.

Predictors of VTE in Device Arm

Chi-square tests or t-tests were used to evaluate predictors of the 14 patients with an unrelated
VTE in the Device arm (all occurred more than 6 months post-implant). The rationale for
modeling unrelated VTE:s is to associate VTEs with the patient’s baseline factors, rather than the
procedure or device. Demographic and baseline characteristics for patients who experienced a
late VTE were compared with those in the remaining patients. The following variables emerged
as predictors of VTE (at the 10% significance level):

e History of DVT (5/14 vs. 15/485, p < 0.001)

e NIHSS score (2.0 +£3.3vs. 0.8+ 1.7, p=0.015)

e Assigned to warfarin at baseline (7/14 vs. 125/485, p = 0.061)
e Family history of stroke (7/14 vs. 129/481, p = 0.069)

As noted in Section 6.4.3, MM patients were nine times as likely as Device patients to be on
warfarin during follow-up. This suggests that warfarin therapy should be seriously considered in
patients at high risk for VTE following PFO closure. The AMPLATZER PFO Occluder
Instructions for Use includes a warning and post-procedural recommendations for the use of
anticoagulants in patients at high risk for VTE. The impact of patients’ medical histories on
appropriate medical management after PFO closure to reduce the occurrence of VTE will be one
component of the physician training program, and will be evaluated in the post-approval studies.
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8 PC TRIAL

The PC trial was a physician-initiated, prospective, multicenter, randomized controlled trial of
the AMPLATZER PFO Occluder conducted outside the US in patients with a PFO and
cryptogenic ischemic stroke or extracranial peripheral thromboembolic event. SIM provided
some financial support but was not the sponsor of the trial.

The trial randomized 414 patients, 204 to receive the device and 210 to medical management.
The trial was powered to detect a reduction in annual incidence of recurrent thromboembolic
events from 3% per year to less than 1% per year in patients with percutaneous PFO closure,
assuming an average follow-up of 4.5 years, successful PFO closure in 95% of patients
randomized to device, and annual loss to follow-up rate of 0.5%. The trial enrolled patients
between 2000 and 2009.

There were 7 primary endpoint events in the Device arm and 11 in the MM arm. The trial did not
demonstrate a statistically significant reduction in the primary composite endpoint of death,
nonfatal stroke, TIA or peripheral embolism (HR: 0.63; 95% CI: 0.24, 1.62; p = 0.34). Similar to
the results observed in RESPECT, there did not appear to be an impact of PFO closure on the
rate of TIA (HR: 0.71; 95% CI: 0.23, 2.24; p = 0.56). In an exploratory analysis where stroke
outcomes were assessed using the stroke definition from the RESPECT trial, the PC trial
demonstrated a hazard ratio of 0.14 (95% CI: 0.02, 1.17, p = 0.07) (Note: this exploratory
analysis is included in the PC trial results publication).

SAEs were reported in 43 device patients (21.1%) and 37 MM patients (17.6%). New onset atrial
fibrillation was reported in 6 device patients (2.9%) and 2 MM patients (1.0%). There were no
reports of thrombus on the device.

The results of the PC Trial were published in the New England Journal of Medicine in March
2013 (Meier et al, 2013). A copy of this article can be found in Appendix G.
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9 PATIENT-LEVEL META-ANALYSIS

Summary

e An individual patient-level meta-analysis was conducted by researchers at Tufts
University on the three randomized clinical trials evaluating the effectiveness and
safety of PFO closure devices compared to medical therapy. Two of these randomized
clinical trials used the AMPLATZER PFO Occluder.

e InITT analysis of the AMPLATZER PFO Occluder trials (N=1394), after adjustment
for baseline covariates, PFO closure was associated with a 59% relative risk reduction
for 1schemic stroke (HR = 0.41, 95% CI: 0.20, 0.88; p =0.021). An As Treated
analysis demonstrated that PFO closure was associated with a 72% relative risk
reduction for ischemic stroke (HR = 0.28, 95% CI: 0.12, 0.66; p = 0.004).

e When either (a) TIA and either early death, or (b) TIA and any death were included as
part of a composite endpoint, the relative risk reduction was diminished and not
statistically significant.

There have been three randomized controlled trials of percutaneous PFO closure devices against
medical therapy (RESPECT, PC Trial, and CLOSURE I). The results of the RESPECT, PC and
CLOSURE I trials were published in separate reports in the New England Journal of Medicine
(Carrol et al, 2013; Meier et al, 2013; Furlan et al. 2012). Appendix G contains each of the
publications.

A pooled, individual patient-level meta-analysis was independently conducted at Tufts
University and supported by grants from the National Institutes of Health (NIH) and the Patient-
Centered Outcomes Research Institute (PCORI) (Kent et al, 2016). Meta-analyses were specified
for all of the three randomized PFO closure trials as well as for the two trials of the
AMPLATZER PFO Occluder (RESPECT, PC Trial). Given the scope of the panel meeting, the
analyses presented here includes results on the AMPLATZER PFO Occluder alone. The analysis
was conducted independent of the companies that sponsored the trials, and the results were
recently published in the Journal of the American College of Cardiology (see Appendix G). The
methods for the meta-analysis were pre-specified and published in PROSPERO, the international
prospective registry of systematic reviews. While several meta-analyses have been conducted on
PFO closure trials, and have consistently indicated benefit of device closure versus MM
(Kitsious et al, 2013; Rengifo-Moreno et al, 2013; Stortecky et al, 2015), this is the only patient-
level meta-analysis assessing the comparative effectiveness of PFO closure.

Table 27 contains an overview of the design of each trial (RESPECT and PC) and Table 28
contains a summary of population characteristics and trial results. Both trials demonstrated a
reduction in the risk for stroke in the ITT analysis, although neither trial achieved statistical
significance.
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Table 27: Trial Design Overview of RESPECT and PC Trial

Feature

RESPECT

PC Trial

Trial design

Prospective, multicenter,
superiority trial

Prospective, multicenter,
superiority trial

Number of centers

69

29

Trial locations

U.S. and Canada

Europe, Canada, Brazil, Australia

SIM’s AMPLATZER PFO

SIM’s AMPLATZER PFO

Device Occluder Occluder
Enrollment Aug 2003 — Dec 2011 Feb 2000 - Feb 2009
Total subjects 980 414
Patients 18 to 60 yo with TEE Patients 18 to 60 yo with TEE
documented PFO and documented PFO and clinically and
. . neurologically verified neuroradiologically verified
Subject population . . . .
cryptogenic ischemic stroke due cryptogenic ischemic stroke or
to a presumed paradoxical extracranial peripheral
embolism thromboembolic event
Stopping rules 25 events None specified

Medical management
regimens

Regimens were left to the
discretion of the investigator but
were limited to the following: (a)

aspirin alone (b) warfarin alone
(c) clopiodgrel alone (d) aspirin
combined with clopidogrel

Regimens were left to the
discretion of the investigator and
could include antiplatelet and/or

oral anticoagulation, as long as the
subject was taking at least 1
antithrombotic medication

Primary efficacy
endpoint

Composite of early death or
recurrent ischemic (fatal or
nonfatal) stroke

Composite of death, nonfatal
stroke, TIA. or peripheral
embolism
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Table 28: Population Characteristics and Effectiveness Results of RESPECT and PC Trial

RESPECT PC Trial

Device MM Device MM

(N=499) (N=481) (N=204) (N=210)
Age (years), mean + SD 457+9.7 462+10.0 44+10 45+10
Male, % 53.7% 55.7% 45% 54%
History of TIA, % 11.6% 12.7% 16% 20%
Stroke as index event, % 100% 100% 81% 78%
% on anticoagulant at baseline 26.5% 25.2% 21.7% 21.8%
Presence of ASA, % 36.1% 35.3% 23% 24%
PFO size, % Large shunt' 49.5% 48.0% 23% 20%
Closure (shunt grade 0 or 1) at 6 months 94.2% NA 95.9% NA
Primary efficacy endpoint 1.8% 3.3% 3.4% 5.2%
Hazard ratio (95% CI) for primary 0.49 (0.22-1.11) 0.63 (0.24-1.62)
endpoint, p-value p=0.089 p=0.34
Hazard ratio (95% CI) for stroke, p-value 04?) (=0($%)-8191 b 020;2'%%1-:72)

NA: Not applicable
! RESPECT = grade III shunt; PC = “Large shunt”, definition not provided

The ITT population for the AMPLATZER PFO Occluder trials consisted of 1394 patients; 980
patients from RESPECT and 414 patients from the PC Trial. An “as treated” analysis was also
carried out effects to comparing outcomes among patients who underwent device closure
(attempted or successful, depending on the trial) with control patients. Figure 15 shows ITT and
“as treated” analysis results for recurrent ischemic stroke in both analyses. There was a
statistically significant 59% relative risk reduction with PFO closure (HR: 0.41; 95% CI: 0.20,
0.88, p=0.021) for ischemic stroke Results were nearly identical without covariate adjustment
(HR: 0.39; 95% CI: 0.19, 0.82; p = 0.013). The “as treated” analysis showed a larger relative risk
reduction of 72% with PFO closure (HR: 0.28; 95% CI: 0.12, 0.66, p=0.004) for ischemic stroke
versus medical management.

Page 54 of 114



EEE ST. JUDE MEDICAL AMPLATZER PFO Occluder Executive Summary
Circulatory System Devices Panel

Figure 15:  Patient-Level Effectiveness Meta-Analysis of AMPLATZER PFO Trials with
Adjustment for Baseline Covariates'

) Hazard Ratio*
Endpoint (95% CI) P-Value

Ischemic stroke (ITT) —@— 0.41 (0.20, 0.88)  0.021

Ischemic stroke (AT) — 0.28 (0.12, 0.66) 0.004

- o]

0.1 10

Favors Favors
AMPLATZER MM
PFO Occluder

* Note: Hazard ratios are adjusted for: age, sex, coronary artery disease, diabetes, hypertension,
hyperlipidemia, prior stroke, smoking status, atrial septal aneurysm, shunt size
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10 PATIENT SATISFACTION QUESTIONNAIRE

With the release of FDA’s draft guidance document on patient preference information (FDA,
2015), SJM has attempted to incorporate the perspective of patients continuing to be followed in
the trial by implementing a patient satisfaction survey. The survey was initiated in August 2015
and contained the questions outlined in Table 29.

Table 29: Questions in RESPECT Patient Satisfaction Questionnaire

Question Answer Options Background
1. As a participant in the RESPECT Trial you were Satisfied This was the primary
assigned to receive either the AMPLATZER PFO Neither satisfied question of interest for
closure device or medication to “thin your blood.” nor dissatisfied SJM to gain the patient’s
Indicate your overall level of satisfaction with your Unsatisfied, specify perspective.
assigned treatment. reason
2. Did you remain in the treatment group to which you = Yes Although the answer to
were originally assigned? No, specify reason  this question can be
known from the data
collected in the trial, the
reason for the “No”
responses was of
particular interest.
3. Indicate whether you would recommend the form of  Yes SIM was particularly
treatment (device or medication) you received to Unsure interested in learning

whether patients would
recommend their
treatment to others with a
similar condition.

someone with a condition similar to yours No, specify reason

4. Indicate why you chose to join the RESPECT Trial?  Free text response

The RESPECT trial enrolled patients who had suffered Yes, specify reason This was the primary
a stroke of unknown origin and had a patent foramen  Unsure, specify question of interest for
ovale (PFO). Patients were randomly selected to reason SIM to gain the patient’s
receive either the AMPLATZER PFO Occluder perspective on benefit.
(device) or “blood thinner” medication. The trial

results were published in the New England Journal of

Medicine (2013). The trial showed that patients

receiving the device experienced approximately half as

many recurrent strokes as patients who received

medication. The risk of another stroke by the end of 5

years was approximately 2 of every 100 patients who

were assigned to the device and approximately 6 of

every 100 patients who were assigned to medication.

Given the risks of the procedure described to you

when you enrolled in the trial, indicate whether you

believe the benefit of the PFO closure device

outweighs the risks of receiving it.

No, specify reason
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Among 744 patients (408 in the Device arm and 336 in the MM arm) in active follow-up in the
trial, a total of 491 surveys were returned (278 in Device arm and 213 in MM arm). Results from

these surveys need to be interpreted with caution as it was implemented very late during trial
conduct and is limited to a subset of patients who are being followed in the trial.

Results of the survey are provided in Table 30. The results of the survey indicate that Device
patients reported being more satisfied with their treatment than medical management patients
(97.5% Device versus 74.6% MM), and more device patients than MM patients would
recommend their assigned therapy to someone with a similar condition (90.2% Device and
65.6% MM). More Device patients than MM patients responded that the benefits of the PFO
closure device outweighed the risks (90.7% Device vs 49.2% MM).

Table 30: RESPECT Patient Satisfaction Survey Responses

. . Medical
Question Response Device Management
Satisfied 268/275 (97.5%) 159/213 (74.6%)

1. Overall level of satisfaction with

Neither satisfied

5/275 (1.8%)

25/213 (11.7%)

your assigned treatment nor dissatisfied
Unsatisfied 2/275 (0.7%) 29/213 (13.6%)
2. Did you remain in the treatment Yes 270/276 (97.8%) 188/213 (88.3%)
group to which you were originally
assigned? No 6/276 (2.2%) 25/213 (11.7%)
3. Would you recommend the form of Yes 249/276 (90.2%) 139/212 (65.6%)
freat: t that ived t
catmetit that you recetvec fo. Unsure 24/276 (8.7%) 42/212 (19.8%)
someone with a condition similar
to yours? No 3/276 (1.1%) 31/212 (14.6%)
0, 0,
5. Do you believe the benefit of the Yes 233/257 (90.7%) 93/189 (49.2%)
PFO closure device outweighs the Unsure 18/257 (7.0%) 65/189 (34.4%)
. R
ARG e Al No 6/257 (2.3%) 31/189 (16.4%)
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11 PFO ACCESS REGISTRY

PFO ACCESS i1s an ongoing prospective, non-randomized, multi-center single-arm study. The
objective of the PFO ACCESS Registry is to allow access to the AMPLATZER PFO Occluder in
patients with recurrent cryptogenic stroke who have failed conventional drug therapy.

Enrollment began in Oct 2006 when the HDE was withdrawn. A total of 640 patients were
enrolled in the study as of June 2015 with a follow-up duration of 1 year. Inclusion and exclusion
criteria for the registry are as follows:

Inclusion Criteria:

e Documented PFO
e Recurrent cryptogenic stroke while on anticoagulant or antiplatelet therapy
(anticoagulant or antiplatelet therapy defined as therapeutic dose of warfarin (INR

range 2-3), adequate dosage of aspirin, or adequate dosage of combination aspirin and
Plavix or Ticlid)

Exclusion Criteria:

e INR outside 2-3 range (if on warfarin)
e Intracardiac thrombus

Table 31 shows the demographic and baseline characteristics of patients enrolled in the PFO
ACCESS Registry. The table shows that patients in this registry are older than patients enrolled
in RESPECT, and have a higher proportion of patients with coronary artery disease, deep vein
thrombosis, previous myocardial infarction and hypertension.

Table 31: Demographics and Baseline Characteristics of Patients in the PFO ACCESS
Registry

Variable (I;:‘::;)
Age (years), mean = SD 59.5+134
Sex, male. n (%) 391 (61.1%)
Congestive heart failure, n (%) 18 (2.8%)
Coronary artery disease, n (%) 118 (18.4%)
Deep vein thrombosis, n (%) 48 (7.5%)
Pulmonary embolus, n (%) 19 (3%)
Previous myocardial infarction, n (%) 43 (6.7%)
Hypertension, n (%) 411 (64.2%)

Five hundred ninety-two (592) of the 640 patients (92.5%) consented for the registry ultimately
underwent an attempted implant of the AMPLATZER PFO Occluder. Of the 592 patients, 584
patients were implanted with a device (98.6%), 462 patients have completed their 1-year visits
and there are 635 cumulative patient-years of follow-up as of June 2015.
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Adverse events reported in the study are adjudicated by the same independent DSMB as the
RESPECT trial. Table 32 summarizes SAEs of interest in patients with an implanted device as of
25 Jun 2015. Among 584 patients, there were no reports of acute ischemic stroke due to air or
thromboemboli, device explantation, device embolization, major vascular complications, surgical
intervention possibly related to the device or thrombus on the device. The rate of atrial
fibrillation was 0.7%. Incomplete PFO closure at 6 months, as assessed by the investigator, was
reported in 7.7% of patients. Among the 16 deaths, none were adjudicated as related to the
device and one was adjudicated as acute renal failure related to the procedure (16 days post-
procedure). Ischemic stroke occurred in 3.6% of patients, which is lower than the 13.2% rate of
recurrent stroke in the first year after an ischemic stroke of uncertain cause (Petty et al, 2000).

Table 32: SAEs of Interest in Patients with a Device in PFO ACCESS Registry

Patients with Implanted
Device

Serious Adverse Event (N=584)

# Events n (%)
Major vascular complications 0 0 (0%)
Device explantation/surgical intervention possibly related to device 0 0 (0%)
Pericardial tamponade 0 0 (0%)
Acute ischemic stroke due to air or thromboemboli from the device 0 0 (0%)
Device embolization 0 0 (0%)
Thrombus on device 0 0 (0%)
Device erosion 0 0 (0%)
Major bleeding 11 9 (1.5%)
Pulmonary embolism 5 5 (0.9%)
Atrial fibrillation 4 4 (0.68%)
Ischemic stroke 23 21 (3.6%)
Transient ischemic attack 23 18 (3.1%)
Death from any cause 16 16 (2.7%)
Deep vein thrombosis 2 2 (0.4%)
Incomplete PFO closure at 6 months’ 40 40/522 (7.7%)

! Denominator is implanted patients with a TEE assessment at 6 months (site reported).

The stroke rate is consistent with a higher risk population, yet it is lower than literature reports of
recurrent stroke in patients with a previous cryptogenic stroke. These data are supportive of the
safety of the AMPLATZER PFO Occluder.
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12 PHYSICIAN TRAINING

SJM has developed a standardized methodology for providing physicians with education and
training on appropriate patient selection, safe implantation of the AMPLATZER PFO Occluder,
and post-procedure care for patients implanted with the AMPLATZER PFO Occluder.

The physician training program covers patient selection, implanting physician qualification, and
implant and post-procedure training.

12.1 Patient Selection

SIM believes that proper patient selection is key to ensuring that the benefits of PFO closure
with the AMPLATZER PFO Occluder outweigh the risks of the procedure. SIM will train
physicians per the American Heart Association (AHA) and the American Stroke Association’s
(ASA) Healthcare Professional Guide for the diagnosis and treatment of cryptogenic stroke
(AHA/ASA, 2015). Specifically, physicians will be trained that the diagnosis of cryptogenic
stroke should include, at a minimum, the following (Jauch et al, 2013):

Noncontrast brain CT or brain MRI

Blood glucose

Oxygen saturation

Serum electrolytes/renal function tests
Complete blood count, including platelet count
Markers of cardiac ischemia

Prothrombin time/INR

Activated partial thromboplastin time
Electrocardiogram

In order to ensure appropriate patient selection, the didactic training will also include a review of
the AHA/ASA Stroke Prevention in Patients with Stroke or TIA Guidelines and specify the need
for a multi-disciplinary team to include a neurologist and an interventionalist. An independent
neurologist confirmation of the cryptogenic stroke diagnosis and recommendation for PFO
closure for the patient should be obtained.

12.2 Implanting Physician Training Program

SJM will train physicians qualified for left atrial procedures via the right atrium to implant the
AMPLATZER PFO Occluder. The training will consist of mandatory physician didactic training
and case support.

Physician Didactic Training

The physician didactic training will consist of:

e Device overview and preparation

e Appropriate patient selection

e C(linical data review

e Step by step procedure review

e Post procedural patient care, including antithrombotic therapy
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Case Support

Case support will be provided by trained SIM personnel and, as appropriate, a SJM-assigned
physician proctor. Implanters with at least 25 AMPLATZER septal closure procedures will have
their first cases proctored by certified SJM personnel, who will document that the implanter is
ready to independently complete the procedure in the future.

Implanters with fewer than 25 AMPLATZER septal closure procedures will have their first cases
proctored by certified SJIM personnel and an SIM-certified proctor. The physician proctor will
certify the implanter is ready to independently complete the procedure in the future. If further
proctoring is needed, a physician proctor is required to attend future cases until proficiency of the
implanter is certified by the physician proctor.

Physician proctor training will include the online didactic module. Prior to being certified as a
proctor, physicians must demonstrate successful presentation of the didactic module and
complete 25 AMPLATZER septal closure procedures as the primary implanter within the last
two years.
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13 POST-APPROVAL CLINICAL PROGRAM

SIM will work interactively with the Office of Surveillance and Biometrics (OSB) Epidemiology
Division and in consultation with the Agency’s Clinical Reviewer, Lead Reviewer and other
members of the FDA to further define the Post Approval Study (PAS) methodology, assumptions
and requisite elements. Careful consideration will be paid to the observations and findings
elucidated from the RESPECT trial. As such, the PAS proposal will include specific design
elements to assure continued monitoring of safety and effectiveness of the AMPLATZER PFO
Occluder in the post-approval setting and outside of the controls of the randomized clinical trial.

The objective of the proposed post approval clinical program is to assess long-term safety and
effectiveness of the AMPLATZER PFO Occluder. The proposal is for two non-randomized
studies intended to: (i) evaluate the existing RESPECT patient population, (ii) evaluate new
patients enrolled under real-world clinical conditions. The first study (PAS1, continued follow-
up of current RESPECT patients) is follow-up of active RESPECT patients through a minimum
of 5 years (Section 13.1). The second study (PAS2, a new enrollment study) is a prospective
post-approval study in the United States (Section 13.2).

13.1 PASI1 - Continued Follow-up of Current RESPECT Patients
Study Design

PASTI is designed to report on the continued follow-up of patients from the RESPECT IDE trial.
Patients active in the RESPECT trial will be followed through the 5-year follow-up visit. No
additional patients will be enrolled in this post-approval study. The last patient was enrolled in
the RESPECT IDE trial in Dec 2011. All patients are expected to complete 5-year follow-up by
March 2017.

Endpoints and Statistical Analyses
The PASI endpoints are as follows:

e Rate of recurrent ischemic stroke at 5 years
e Rate of serious adverse events at 5 years

The 5-year rates of the primary endpoint in the Device and MM arms of the RESPECT trial will
be summarized via Kaplan-Meier estimates. The hazard ratio for the primary endpoint will be
estimated from a Cox proportional hazards model and presented along with 95% confidence
intervals. Freedom from SAEs in the Device and MM arms at 5 years will be summarized by
Kaplan-Meier estimates. Each adverse event type will be summarized within each arm by the
number of events and the rate of occurrence per patient-year of follow-up.

13.2 PAS2 - New Enrollment Study
Study Design

This study is a single arm, multi-center post-approval study that will assess the long-term safety
and effectiveness of the AMPLATZER PFO Occluder. This study is comprised of patients not
currently implanted with the AMPLATZER PFO Occluder, who, following a screening process
to confirm eligibility, will be implanted and followed under this post-approval study. Patients
who were previously in the RESPECT MM arm may be eligible for this study.
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Study Population

The PAS2 study population consists of patients who are intended for percutaneous, transcatheter
closure of a PFO who have had a cryptogenic ischemic stroke due to a presumed paradoxical
embolism. In order to ensure appropriate patient selection, patients will be evaluated by a
neurologist to determine if the qualifying stroke is a cryptogenic stroke.

Study Procedures

Following a screening process to confirm eligibility for PFO closure with the AMPLATZER
PFO Occluder, patients will be implanted and followed under a non-randomized, prospective
registry. Patients will have follow-up visits 1, 6, and 12 months post-procedure, and annually
thereafter through 5 years post-procedure. All patients will be consented for follow-up of a
minimum of 5 years to assure a comprehensive evaluation of the long-term safety and
effectiveness profile of the AMPLATZER PFO Occluder. Patients will undergo a transthoracic
echocardiogram (TTE) at the 12-month follow-up visit to determine the status of PFO closure.

Endpoints and Statistical Analyses

The study has two co-primary endpoints for safety and effectiveness. Both primary safety and
effectiveness endpoints must be met in order for the study to be declared successful. The primary
safety and effectiveness endpoints are listed below.

Primary Safety:

The primary safety hypothesis is based on the proportion of patients experiencing at least one of
the following device- or procedure-related SAEs through 5-year follow-up:

New-onset atrial fibrillation

Pulmonary embolism

Device thrombus

Device erosion/embolization

Major Bleeding requiring transfusion

Vascular access site complications requiring surgical intervention
Device- or procedure-related serious adverse event leading to death

Hypothesis: The rate of primary safety endpoint at 5-years is less than the pre-specified
performance goal of 4.0%.

The hypothesis test for the primary safety endpoint is as follows:

H()I p > 4.0%

Hi: p<4.0%
where p is the probability of a patient experiencing a primary safety endpoint. Analysis of the
endpoint will include patients who are attempted to be implanted with the AMPLATZER PFO

Occluder. Analysis of the endpoint will be carried out when all patients reach 5-year follow-up.
An implant attempt is defined as the AMPLATZER PFO Occluder delivery system entering the
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body. The null hypothesis will be rejected if the 95% upper confidence bound (UCB) for p is less
than 4.0%. The upper confidence bound will be calculated by the Greenwood method.

The primary safety endpoint event rate at 5 years is assumed to be 2.0%. This assumption is
based on the adverse event data through extended follow-up in the RESPECT trial.

Primary Effectiveness:

The primary effectiveness endpoint is a composite of the following events at 5 years:

e recurrent non-fatal ischemic stroke
e fatal ischemic stroke

Hypothesis: The rate of primary effectiveness endpoint at 5-years is less than the pre-specified
performance goal of 4.4%.

The primary effectiveness hypothesis is based on the probability of a patient experiencing a
primary effectiveness endpoint (), and is as follows:

Ho: 1> 4.4%
Hi: 1<4.4%

Analysis of the endpoint will include patients who are successfully implanted with the
AMPLATZER PFO Occluder. Analysis of the endpoint will be carried out when all patients
reach 5-year follow-up. The analysis will be carried out by estimating the 5-year rate using the
Kaplan-Meier method. The null hypothesis will be rejected if the 95% UCB for @ is less than
4.4%. The upper confidence bound will be calculated by the Greenwood method.

The primary effectiveness endpoint event rate at 5 years is assumed to be 2.2%. This assumption
is based on the 5-year Kaplan-Meier rate of ischemic stroke for subjects who received a device in
the Device arm of the RESPECT trial using the extended follow-up dataset.

Descriptive Endpoints:

The study will also collect and report on the following descriptive endpoints:

e TIA — defined similarly to the event definition used in the RESPECT protocol

e Effective closure — PFO shunt assessments; grade 0 or 1 at rest and Valsalva as
assessed by TTE at 12 months

e Complete closure — PFO shunt assessments; grade 0 at rest and Valsalva as assessed by
TTE at 12 months

e Technical success (applicable only to patients in whom device closure is attempted),
defined as successful delivery and release of the AMPLATZER PFO Occluder for
patients in whom delivery system entered the body

e Procedural success (applicable only to patients in whom device closure is attempted),
defined as successful implantation of the AMPLATZER PFO Occluder with no
reported in-hospital SAEs
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Sample Size

The sample size was calculated by simulation of the primary safety and effectiveness endpoints.
Events for the primary safety and effectiveness endpoints were simulated from a binomial
distribution. The primary endpoints will be analyzed when all subjects reach 5-years of follow-
up. With 604 subjects, the trial would have 93% and 90% power at a significance level of 5% to
reject the null hypotheses for effectiveness and safety, respectively. Assuming a 5-year attrition
rate of 25%, 806 subjects are required to be enrolled.

Page 65 of 114



EEE ST. JUDE MEDICAL AMPLATZER PFO Occluder Executive Summary
Circulatory System Devices Panel

14 BENEFIT-RISK CONCLUSION

Unlike most stroke patients who are elderly and have a number of age-related diseases such as
atherosclerosis, hypertension, diabetes and atrial fibrillation, patients who experience a
cryptogenic stroke are typically much younger (i.e., average age of 45 years), and the effects are
more disruptive. In patients with a cryptogenic stroke and a PFO, a paradoxical embolism is a
likely mechanism for the stroke. Medical management alone does not eliminate the risk for a
recurrent stroke. Safely closing the PFO with appropriate concomitant medical management can
offer these patients an option to further reduce the risk for recurrent stroke.

The goal of the RESPECT trial was to determine whether PFO closure with the AMPLATZER
PFO Occluder reduces the risk of recurrent stroke compared to standard of care medical therapy.
RESPECT is the longest stroke-prevention PFO device trial conducted (spanning over a decade)
in the largest cohort of patients. The trial was difficult to design, enroll, and execute due to the
environment of 1) availability of the device under an HDE from 2003 to 2006, and 2) rampant
off-label closure of PFOs using other closure devices.

The trial assumed a recurrent ischemic stroke rate of 4.3% at 2 years in patients managed
medically equating to an annualized event rate of 2.2 per 100 patient-years. However, the event
rate observed in the trial was about half of that anticipated, 1.2 per 100 patient-years. Whereas
the absolute annual risk of stroke for patients managed medically is low, a 50% reduction in risk
of stroke can be meaningful for young to middle-aged patients with many decades of life before
them. The results of the RESPECT trial support a low number needed to treat (NNT) of 21
patients to prevent one stroke through 5 years (i.e., based on Per-Protocol analysis, 5-year rates
were 5.9% in Device arm and 1.2% in MM arm, with an NNT = 1/(0.059-0.012).> This number
needed to treat must be placed within the context of several well-established pharmacologic
secondary stroke prevention treatments, which showed NNTs ranging from 15 to 38 over
approximately 2 years (Bandolier).

Despite the limitations stemming from patient discontinuation from RESPECT, sensitivity
analyses demonstrated that the results are robust to missing data. Exploratory analyses conducted
on various analysis populations are also supportive of a large positive device effect. Meta-
analysis combining individual patient-level data from the RESPECT and PC trials demonstrated
statistically significant superiority of the device in reducing the risk of recurrent ischemic stroke.
Through extended follow-up, the device demonstrated a marked reduction in the risk of
subsequent stroke of undetermined mechanism. The substantial device effect is attributed to the
PFO closure mechanism which prevents blood clots from travelling from the venous to the
arterial system.

RESPECT had rigorous exclusion criteria to exclude strokes of known mechanism. In all cases,
the qualifying stroke resulted in clinical symptoms, and in the large majority of patients, the
qualifying stroke was imaging confirmed. The diagnosis of cryptogenic stroke was based on
results of baseline tests and assessments which are conducted as the standard of care by vascular
neurologists on stroke patients. Despite the rigorous criteria to rule out known mechanisms of
stroke in the RESPECT population, strokes of known mechanism emerged as they aged during
the long trial follow-up.
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SJM recognizes the importance of patient selection and the need for implanting physicians to be
properly trained. The company will provide a rigorous and comprehensive training and
education program to ensure that patients are appropriately selected and treated with the
AMPLATZER PFO Occluder.

The totality of the data collected on the AMPLATZER PFO Occluder demonstrates that the
device can be safely implanted. The RESPECT trial has demonstrated that the AMPLATZER
PFO Occluder is a device with a safe implantation procedure and a favorable long-term safety
profile. The trial showed a 5% rate of procedure- or device-related serious adverse events. Nearly
all of the procedure- or device-related serious adverse events resolved without long-term
sequelae. There were no procedure- or device-related deaths. Finally, there were no intra-
procedural strokes, device embolizations or reports of thrombus on the device or device erosions
in RESPECT.

In the United States, medical management with antiplatelet or anticoagulant or surgical closure
of a PFO are the only currently available therapies to treat patients with a PFO who have
experienced a cryptogenic stroke. PFO closure outside of the RESPECT trial pursued by some
patients randomized to medical management underscores the unmet need for device-based PFO
closure. Approval of the AMPLATZER PFO Occluder will provide patients younger than 60
years of age with decades of life before them, and their physicians, an additional safe and
effective treatment option to further reduce the risk of a future stroke. Approval will also provide
an on-label percutaneous option that has been vetted and provides labeling and guidance for
physicians and patients. Considering the life-long benefit of protection from a paradoxical
embolism and the very low incidence of adverse complications associated with the device, the
benefits of the device outweigh the risks associated with the device. SIM’s patient satisfaction
survey results indicated satisfaction with being randomized to the device arm more often than to
the medical management arm, suggesting that some patients may prefer this option. Proper
patient selection emphasized via a comprehensive training program will further ensure that the
benefits of PFO closure with the AMPLATZER PFO Occluder outweigh the risks in the young
and middle-aged patients for whom it is intended.
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David Thaler, MD, PhD Neurologist Tufts Medical Center
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Data Safety Monitoring Board (DSMB)
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Brian T. Larkin, MD Radiologist Minneapolis Radiology Associates
: L The Comprehensive Stroke Center

David Thaler, MD, PhD Neurologist at Tufts Medical Center

Jeffrey Saver, MD, FAHA, FAAN Neurologist UCLA School of Medicine

Page 72 of 114



EEE ST. JUDE MEDICAL AMPLATZER PFO Occluder Executive Summary

Circulatory System Devices Panel

17

APPENDIX B: INCLUSION/EXCLUSION CRITERIA

Inclusion Criteria

Patients with a PFO who have had a cryptogenic stroke within the last 270 days.

Exclusion Criteria

a)

b)
¢)
d)
e)
f)
g)
h)
i)
i)
k)
)

Atherosclerosis or other arteriopathy of the intracranial and extracranial vessels
of >50% of lumen diameter supplying the involved lesion

Intracardiac thrombus or tumor

Acute or recent (within 6 months) myocardial infarction or unstable angina
Left ventricular aneurysm or akinesis

Mitral valve stenosis or severe mitral regurgitation irrespective of etiology
Aortic valve stenosis (gradient >40 mmHg) or severe aortic valve regurgitation
Mitral or aortic valve vegetation or prosthesis

Aortic arch plaques protruding >4mm into the lumen

Left ventricular dilated cardiomyopathy with LVEF <35%

Patients with other source of right to left shunts identified at baseline, including an
atrial septal defect and/or fenestrated septum

Atrial fibrillation/atrial flutter (chronic or intermittent)

Pregnant or desire to become pregnant within the next year

m) Age <18 years and age >60 years

n)
0)

p)

Active endocarditis, or other untreated infections
Organ failure (kidney, liver or lung)

Kidney failure: Poor urine output of less than 1 cc/kg/hr with elevated BUN levels
(above the normal reference range for the laboratory at the investigational site).

Liver failure: Liver enzymes outside the normal reference range for the laboratory at
the investigational site: poor liver function as assessed by elevated PT (above the
normal reference range for the laboratory at the investigational site) and low total
protein and albumin (below the normal reference range for the laboratory at the
investigational site)

Lung failure: Respiratory failure is retention of carbon dioxide more than 60 mmHg,
poor oxygenation with oxygen tension less than 40 mmHg in room air or the need for
assisted ventilation

Uncontrolled hypertension or uncontrolled diabetes mellitus

Uncontrolled hypertension: Sustained elevated systemic blood pressure to more than
160/90 with medications
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Q)

Uncontrolled diabetes: Continued elevated glucose levels in spite of administration of
insulin/levels of more than 200 mg with presence of glucose in the urine

Lacunar infarct probably due to intrinsic small vessel as qualifying event

Definition: Ischemic stroke in the distribution of a single, small deep penetrating vessel
in a patient with any of the following: 1) a history of hypertension (except in the first
week post stroke); 2) history of diabetes mellitus; 3) age >50; or 4) MRI or CT shows
leukoaraiosis greater than symmetric, well-defined periventricular caps or bands
(European Task Force on Age-Related White Matter Changes rating scale score >0)

Arterial dissection as qualifying event
Signs of progressive neurological dysfunction

Patients who test positive with one of the following hypercoagulable states;
Anticardiolipin Ab (IgG or IgM), Lupus anticoagulant, B2-glycoprotein-1 antibodies,
or persistently elevated fasting plasma homocysteine despite medical therapy

Patients with contraindication to aspirin or clopidogrel therapy

Anatomy in which the AMPLATZER PFO Occluder would interfere with intracardiac
or intravascular structures such as valves or pulmonary veins

w) Malignancy or other illness where life expectancy is less than 2 years

X)
y)
z)

Patients who will not be available for follow-up for the duration of the trial
Inability to obtain informed consent from patient or legally authorized representative

Stroke with poor outcome at time of enrollment (modified Rankin Scale score >3)

aa) Patients who are not able to discontinue the use of anticoagulation if randomized to

closure
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18 APPENDIX C: STROKE ASCERTAINMENT CASE REPORT FORMS

AGA Medical Use only: US Site Code :‘ :I :I

— -
<$ #9 NEUROLOGIC | AGAMedical UseOnly
- l.JI.{. . SYMPTOMS D.:fte. Reoeuéi l;dl:’ass
i GENERAL Clinical Review },q1 Pazz
Batch Number 374 Party Revi
INTERVIEW o VR
1.0 General Information
11 AGA Subject Code: 13 Person supplymg information 15 Follow-up Interval:
l:' l:' |:| l:' collected on this form: (check only one) [, 01-Month [0~ 4-Year
i] RESPECT Subject - ar
. 3 O] Spouse 0. o6-Month (s 5-Year
12 Subject Initials: -0 Other, [J: 12-Month [J: 6-Year

l:' l:' |:| specify: s 183-Month [ Event

O: 2-Year [u 90-dayspostevent

14 Date of Follow-up: —_— e [J.3-Year [y Interim

INSTRUCTIONS: This form 15 completed durmg the mterview portion of each follow-up vistt durmg the study. Its purpese 1s to
document if symptoms of Stroke or TIA have occurred smoes the questionnairs was last admmistersd.

2.0 New Stroke or TIA

21 Since the last time we administeredthis questiormaire to you, have vou .
d 5 - IO Yes [ No

beentold by a physician thatyouhada STROKE or TIAT :[] Don't Know

3.0 New Stroke or TIA Symptoms
Since thelast time we administeredthis questiormaire to you, have youhad:

3l Any SUDDEN change m your ability to speak clearly and correctly? 10 Yes 20 No :[0 Don’t Know

32 Any SUDDEN blumng or loss of vision? i Yes :[0No ;[0 Don't Enow

33 A SUDDEN spell of double vision? i Yes o[ No :[] Don't Know

34 SUDDEN numbness, tingling, or loss of feeling on one side ofyour O Yes [0 Ne [ Don't Know
body, including vour face, anm, orleg? - )

33 Any SUDDEN paralysis or weakness on one side of yourbody, [H Yes: [ Ne s Don't Know
including your face, anm orleg?

EX] Any SUDDEN dizziness, loss ofbalance, or a sensationof spinming? O Yes 20 Ne :[0 Den'tKnow

IfVES to ANY QUESTION in Section 2.0 or 3.0, complete the following for each positive response.
+«  #0A (Neurolegic Symptoms Detziled Information Form)
. i'=E>B (MNeurclogic Endpomt Diagnosis Form)

£1 Prepared By £2 Date Signed:
Signature mm/ddyy

23 Reviewed Approvedhby: +4 DateSigned:
Principal Investigator Signature mm'dd ¥y
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AGA Medical Use only: US Site Code |:| |:| |:|

&
AGA Medical Usz Only
W #9A NEUROLOGIC | pye Received 1= Pass
/' SYMPTOMSDETAILED | . yp . S
RESFLE INTERVIEW -
BachMNumber 3% Party Review

This formis completedifthe subject hasreporteda positive response on a 29 Newrological Symptoms General Interview
Form. The purpose ofthis formis to document the detailed symptorms relating to a possible stroke or TTA

Please complete a separate form for each event, UNLE 35, the subjecthad 3 ormore events with like symptoms, each
less than 24 howrsin duration Then complete only one form for the first event inthe sequence.

Definition of Stroke: Acute focalneurological deficit presumedto be due to focalischemia, and either 1) symptoms
persisting 24 hours or greater, or 2) symptorms persisting less than 24 hours but assodated with ME or CT findings of a

new, neurganatonmcally relevant, cerebral mfarct

Definition of TTA: Acute focalneurclogical deficit (definedas focal motor deficit, aphasia, difficulty walking,
hemisensory deficit, amairosis fugax, bhindness, or focal visual deficit) presumed due to focalischenma; synptoms
persisting greaterthan or equalto 3 minutes andless than 24 hoyes, that isnot associated with ME or CT findings ofa

new, naurganatonucally relevarnt cerebral infarct.

1.0 General Information

11 AGA Subject Code: 13 Person supplyinginformation 14 Follow-up Interval:
collzcted on this form (check only one):
|:| |:| l:l |:| ] [J: 01-Month [J: 4-Year
{0 BESPECT Subject [ 06-Month [s 5-Year
12 Subject Initials: J Spouse [: 12-Month [Js 6-Year
L1 sE] Other, . 18-Month [y Event
specify: _ [J: 2-¥ear [ 90-dayspostevent

s 3-Year [y Interim

] S}'ﬂll]l'[}l]l Details (use 24 hour military time for all questions relating to time)

21 Date of Symptom Onset:

22 DateSymptamsEnded: 7/ or [J Ongoing
mm'dd vy

23 Timeof SymptomOnset: @
(military time)
24 Time Symptoms Ended or [] Ongoing

(military tme)

25 Did the patient have 3 ormore events with like symptoms, eachless O ves* [ONe :[ Don't Enow
than 24 hours m duration since the last visit?

*IfYES, complete only ONE #9A Neurclogic Symptoms Detailed Interview - for the first event in the sequence.
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AGA Subject Code: I:' I:H:'

RESPECT Trial - AGA Medical Corporation Date of Symptom Onset

Tme of Symptom Onset: _ : (military time]

3.0 New Stroke or TIA Symptoms Detailed Interview

The following questions are about thesymptoms with your recent nenrologic event,

31 During this event,did vouhave a SEIZURE or a CONVULSION? O Yes o[ No [ Don't Know
31  During this event,did youhave a HEADACHE? O Yes ;[ No :[ Don't Know
33 During this event,did you see FLICKERING or FLASHING LIGHTS? ;[ Yes o[ No [ Don't Know

34 During this event, did you BLACKOUT or FAINT? O Yes [ No [ Don't Know

33 During this event,did vouhave a SUDDEN change in ability to speak i Yes [ No :[ Don't Know

clearly and correctly?
I{NO or DON'T ENOW, skipto 3.6

IfYES, Do any ofthe following describe vour change mspeech? (Read all choices)

335 2. Shored speechlike vouwere dnmk. 1] Yes ;[ No :[] Don't Know
35 b, Could talk but the wrong words came out. 1 Yes [ Mo [ Don't Know
335 g, Enew what youwanted to say, but the words would not come out. 1L Yez o[ Ne ;[ Don't Enow
i3 d. Could not think ofthe right words. i Yes o[ Noe  :[] Dont Enow

35 e. IfMORE than ONE aboveis YES. which ONE most closely deseribes yowrproblem? ;[Ja b :[dc 14

; . P L . N ; rision? .
§ During this event, did youhave SUDDEN blurring or loss of vision O Yes -0 No  :[J Don't Know

If NO or DON'T ENOW, skipto 3.7

341 Dhuing the epizode, which ofthe following parts of 342 IfBOTH Eves, did vouhave?
your vision were affected? : .
(Read all choices, mark onlv one) (Read a]]thulne%m
[ Right Eye Only 1] Trouble sea.:ug to the right but not to 'ﬂlE.].Eﬂ
) ) [ Trouble sesing to the left but not to the right

;[ Left Eye Only ] ] ]
.[] Both Eves (If YES, mswer 3.6.2) :[] Trouble seeing both the left and right sides

37 During this event, did youhave a SUDDEN spell of double vision? O Yes [ No [ Don't Know
If NO or DON'T KNOW, skipto 3.8

371 Ifyouclosed one eye, didthe double vision go away? O Yes ;[ No :[ Don't Know

32 During this event, did vou have SUDDEN numbness, tingling, orlossof ;[] Yez ;[] No :[] Don’t Know
feeling on one side of vour body, including vour face, arm, orleg?
If NOor DON'T KNOW, skipto 3.9

381 Did the feeling of mumbness ortingling occur only when youkept i Yes [ No :[ Don't Know
Vour anms orlegs in a certain position?
If YES.skipto 3.9
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AGA Subject Code: |:| l:”:l

Date of Symptom Onset:

RESPECT Trial - AGA Medical Corporation il

Time of Symptom Onset: _ (military time)

3.0 New Stroke or TIA Symptoms Detailed Interview (continued)

352 Dhmng the episode of suddenmumbness or tingling, which part erparts of vour body were affected?

(Bead all choices) Yez DNo Don'tEnow Yezx No Don't Enow
123 Leftanmorhand O O [ 385 Right ammorhand [ -] Hl|
384 Leftleg or foot O O s 357 Rightleg or foot O ] il
385 Leftside of face O O O 338 Right side offace [0 Hl|
382 Other, O O B

3891 FYES spacify:

3510 Thring this gpisode, did the abnormal sensationstartinone part [ Started in one part and spreadto anather
of yourbody andspreadto another, or didit stay inthe same

[ Stayedin one part
3 P
place?

i Don't know

32 During this event,did vouhave SUDDEN paralysisor weakness [ Ves ;[ No :[] Don't Know
on one side of vour body, including your face, arm, orleg? If NO or DON'T KNOW, skipto 3.10

381 During the episode of suddenparalysis or weakness, which part orparts of vowr body were affected?

(Fead all choices) Yez No Don'tEnow Yez Mo Don'tEnow
382 Leftanmorhand O [ ] 585 Rightammorhand [ [ [
383 Leftleg or foot O O il 586 Rightleg orfoot [0 o[ Hl|
304 Leftside of face 4O O Hl| 387 Right side of face ;[0 [ O

308 Other, O O O

3281 HYES, specify:

322 Thming this episode, did the paralysis orweaknessstartinone  3[] Startedin one part and spreadto anather
part of yourbody andspread to another, or did it stay mthe

[ Stayedin one part
same place?

i Don't know

310 During this event, did vouhave SUDDEN dizziness, loss of IO Ves 0 Mo [ Don’t Enow

balance,or a sensation of spinning?
’ & IfNO or DON'T ENOW, skipto 4.0

Did the dizziness, loss ofbalance or spining sensationoccur [ Yes L N
only when changing the position of your head or body? ! s 2 o

IfYES, to ANY QUESTION in sections 2.0 or 3.0, complete a #9B - Neurologic Endpoint Assessment Form.

3101 ;] Don't Know

£1 Prepared By: 22 DateSigned: __ /1
Signature mm/dd vy
£3 Beviewed Approvedby: 24 DateSigned: ___ /  /
Principal Investigator Signatire mm/dd v
|
Pagz 3 of 3 AGA-006Rav]

(=

White con-AGA Madical: Fellow comv-site March
1ite copy-nlra e
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AGA Medical Use only: US Site Code :I :I :I

+
#9B NEUROLOGIC | 2G4 Medical Use Only
RESPECT  ASSESSMENT & glm:hﬂih‘b"z“'— ;;assR |
DIAGNOSIS FORM |~ o ————— arty Review

This form is required to be completed by a RESPECT Trial Investigator at the time of possible cerebral infarction or

when there is a Positive answer on the 28 Neurologic Symptoms General Interview fonm.
1.0 General Information
11 AGA Subject Code:

|:| |:| |:| |:| 13 Date of Symptom Onset whichledto this review: /7 mmiddyy

12 Subject Imitials:
I:I I:I I:I 1+ Timeof SymptomOnset whichledto this review: @ (military time)

2.0 Reason for Evaluation

Whatmtiated thizreview? (There may be morethan one positive response)

]
i
L

21 #8Neurologic Symptoms General Interview
22 Hospitalization with a stroke-related dia gnosis
CTMEI ScanorEeport

Deathof subject

3
[

a3

25 One (or more)point increase in a section ofthe NIH Stroke Scale with previous 0
score?

246 Ome (or more)point mcreasein a section ofthe NIH Stroke Scale with previous
positive score, and no increase in a section with a previous 0 score?

O O O0OOOOAO
OO O OOooaglk

27  Other: specify:

3.0 Diagnostic Information

[
—

Did the MEI or C Tindicate a newinfaret? 1] Yez_ [ Mo [ Study NotDone IfYES skipte3.1.2. IfNO, skip to 3.2

311 If Study Not Done, mdicatereason
(Then, Skip to 3.2)

312 Was the new infarct consistert with the symptoms reportedin the 29 or=9A form? OYes ONo
313 Did the CT or MEIindicate a new primaryhemonhagic stroke? O Ye: [ONo

32 Duration of subject’s symptoms:

i[] 24 howrs or greater 2] 5 minutesup to 24 howrs :[ less than 5 minutes 4+ [ Undetermined
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AGA Subject Code DDDD

Date of Symptom onset mm/ddvy

EESPECT Tnal - AGA Medical Corporation

Time of Symptom onset (military time]

4.0 Diagnosis of ISCHEMIC Stroke — Primary Endpoint

DEFINITION OF ISCHEWMIC STROKE: Acute focal neurclogical d=ficit presumad to be due to focal ischemmia and sithar

1) parsisting graatar than 24 hours; or,
1) pegsisting lass than 24 hours, associsted with ME or CT findings ofa new, neureanatormicallvralavant carsbralinfarct

21 Would vou diagnose the eventleading to this reviewas a recurrent [] Yes IFYES,skipto42
ISCHEMIC stroke meeting RESPECT primary endpoint criteria? O No IENO,complat=4115&4.12

£11 IENO: Eeazon fornot dia gnosing symptoms as meeting RESPECT primary endpoimnt critena:

£12 Indicatetheleadng altemative diagnosis forthe event: If completed. skipto 5.0

22 Wasthe newischemic stroke cryptogenic in nature? Oves ONo

5.0 Diagnosis of TIA— Secondary Endpoint

DEFIMITIONOF TIA: Acuts focalnsurclogical deficit (dafined as focal motor daficit, aphasia, difficulty walking, hamisensory deficit, amairosis
fugsx, blindness, or focal visual deficif) prenmmead dusto focal ischamis svmptoms persisting greater than oragqual to 5 mimmtes andless than24
beougs, that is not associatad with ME or CT findines of a new, payroanatomically ralevant cermbral infarct.

51 Would vou diagnose the eventleadingto thisreviewasa TLA [ Yes IfVES, skipto 6
meeting REESPECT secondary endpoint criteria? O] Mo INO,answer31.1&35.12

311 If No: Reason fornot diagnosing symptorns asmeeting RESFECT secondary endpomt criteria:
Ifsame as4.1.1 above please re-indicats

312 Indicate theleading altemative diagnosis forthe event: If same as4.12 above plesse re-indicate

6.0 Signatures

6.1 Prepared By: 62 DateSigned: __ _ /[
Signature mm/dd vy

i3 Reviewed Approvedby: 64 DateSigned: [/ [
Principal Investigator Signature mm 4d yy
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AGA Medical Use only: US Site Code |:| |:| l:‘

AGA Medical Use Only
'\\”}/ #9C EVENT | Date Received 1% Pass
o . . -
RESIECT II IAGING PORI\-"[ Clinical Review 229 Pazs
Batch Number 37 Party Review

1.00 General Information

11 AGA Subject Code: 12 Subject Initials:

O0OO Ood

13 Date of Symptom Onset whichled to this review:

mm'dd vy

1.4 Time of Symptom Cnset which led to this review:
: (militzry tme)
sparate =13 form for

2.0 Parenchymal Imaging of Qualifying Fvent

ez No
21 BramMRIScanDone O O 20HYESDater [ [ mm/dd vy
23  Bram CTScan Done O O 221IfYES,Dats mm/'dd vy

13 If BOTHMRT and C Twere done, please specify which test results arereflected below- ;[ MBI L CT

O Small(<0.5 cm)

1 Intenmediate (0.5-1.3 cn)

:[1 Moderate(16-3.0cm
3.0 Cervical Vessel Imaging of Qualifying Event
O Yes O No
Diagnostic Method Used (matk only one)
O Carctidultrasound
:[d MFE angiogram

31 Cervical Vesszel Imaging Done?

32

:[1 CTangiogram
s[] Catheter angiogram
s Other, specify:

14  Wasanewinfarct visualized? [ Yes I Ne IEND, skipto 3.0

Neuroanatomic Location(s) Yezs Mo Yes Mo
25 Frontal Cortex O O 211  Basal Ganglia O O
16 Panetal Cortex ] I 212 Thalamms I ]
27  Temporal Cortex Ol Cl 213 Cerebellum Cd Ol
28 Occipital Cortex O O 214 Bramstem O O
12 Centnun Sermiovale | | 215 Other | |
210 Intemal Capsule O O 2151 IfYES, specify:

Vascular territorv(s) Yez No Yes Mo
218 Nfiddle Cerebral Artery | O 120 Vertebral Artery O |
217 Anterior Cerebral Artery O O 221 Anterior Choroidal Artery O O
218 Posterior Cerebral Artery O O 221 Other O O
218 Basilar Artery O O 2221 IfYES, specify:
223 Size oflesion — longestlinear diameter

Were any cervical vessels stenotic or occluded? [ Yes [ No

J0 Large(3.1-6.0cm)
O Massive(> 6.0 cm)
f[] Size Not Reported
{If mare than ons method was nsed, complete 3 separate 215 form for
results not seflacted hel
IfNO, skip to section 4.0.
33 DateofStudy: /[
mm/dd'yy
IENOQ, skip to section 4.0.
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AGA Subject Code I:II:“:H:I

RESPECT Tnal - AGA Medical Corporation Date of Symptom Onset: mm/dd

Tme of Symptom Onset: _ : (military time]

Stenotic or Gecluded Percent Stenosiz Flow Gap

Artery Yez No Mot Assessad Y] ez No

35 Right Common Carotid Artery O O [ 351 O O
36 Right Intemal Carotid Artery | O [ il O O
37 Right Extemal Carotid Artery O O [ 3711 o O
3 Right Extracranial Vertebral Artery O . :[] sgl O O
39 Left Commeon Carotid Artery O . i @1 O O
310 Left Intemal Carotid Artery O Bl :] O O
311 Left External Carotid Artery O Bl [ [l [l
512 LeftExtracrarial Vertebral Artery O O s O 0O

4.0 Intracranial Vessel Imaging of Qualifying Event {If waze than ane methad was used, complete 2 separate 214 form for

resnlts not reflactad bel
41 Intracramal Vessel Imaging Done? [ Yes [ No IfNQ, skip to section 3.0,
£2 Diagnostic Method Used (markonly one) 23 Dateof Study: R
OO0 T1CD T mm dd.“ﬁ

[0 MERangiogram

:[] CTangiogram

J] Catheter angiogram

s  Other, specify:
44 Were anv mtracrarnal arteries stenotic or occluded? O ve: ™o IENO. skip to Section 5.0.

Stenotic or Occluded Percent Stenosis Flow Gap
Artery Yes No Not Assessed %) Wes No
45 Left Intracranial Carotid Artery | O [ 451 O O
&5 Left Middle Cerebral Artery Stem O O :[] 461 O O
47 Left Middle Cerebral Artery Division O | :[] a1 O O
48 Left Anterior Cerebral Artery O | i 481 O O
44 Right Intracramal Carotid Artery O | :] 491 . O O
210 Right Middle Cerebral Artery Stem O Bl 2] 4101 O O
411 Right Middle Cerebral Artery Division i [ :[] 4111 ] ]
412 Right Anterior Cerebral Artery Nl L] :[] 4121 O |
413 Left Intracranial Vertebral Artery Nl | :[] 4131 O |
414 PRight Intracrarial Vertebral Artery O | i 4141 O O
415 Basilar Artery O | i £151 O O
416  Left Posterior Cerebral Artery O | 2] 4161 O O
417 Right Posterior Cerebral Artery O Bl 2] 171 O O
5.1 Prepared By: 32 DateSigned: /|
Signature mm/ dd.“ﬁ
33 Reviewed Approved by: i4 Date Signed:
Principal Investigator Signature mm/dd vy
Pags I of 2 AGA-006FavE
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19 APPENDIX D: SUPPLEMENTARY TABLES

Table 33: ITT and PP Analysis Populations and Analysis Methods (Pre-Specified)

Intention-to-Treat (ITT)

Per-Protocol (PP)

¢ Device patients who received a device,

met key eligibility criteria and
were >67% compliant with prescribed

Population All randomized patients medical regimen
e MM patients who met key eligibility
criteria and were >67% compliant with
prescribed medical regimen
. Compares patients based on the _ Compares ‘p atents Wh.o adhered to all
Comparison . . significant protocol requirements based on
randomized assignment . :
the randomized assignment
Follow-up At randomization
start time

Follow-up end
time for subjects

Follow-up is censored on the latest
of the following dates: last follow-

Follow-up is censored on the date of
treatment non-compliance (as reported on
the protocol deviation form), or the latest of

i t . .
:;h::ile(:l?:a up date, withdrawal date, or last the following dates: last follow-up date,
1'?marv én dvoint date of an adverse event (if patient | withdrawal date, or last date of an adverse
Event - P experienced an adverse event) event (if patient experienced an adverse
event)
Analysis Patients are analyzed according to their randomized treatment regardless of

whether or not they received the assigned treatment

Table 34: AT and DIP Analysis Populations and Analysis Methods (Exploratory Analyses)

As Treated

Device in Place (DIP)

Population

Device patients who received
a device and were >67%
compliant with prescribed
medical regimen

Device patients who refused
the device but agreed to be
followed in a protocol-
specified medical regimen and
were >67% compliant with
prescribed medical regimen
MM patients who were >67%
compliant with prescribed
medical regimen

All randomized patients

Comparison

Compares patients based on actual

Compares patients based on device
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protocol treatment received received and in place at the time of the
primary endpoint event, regardless of

adherence to the protocol

Follow-up
start time

At device implant for Device patients who received a device: at randomization
for patients managed medically

Follow-up is censored on the date
of treatment non-compliance (as
reported on the protocol deviation
form), or the latest of the
following dates: last follow-up
date, withdrawal date, or last date

Follow-up end
time for subjects
who did not
experience a
primary endpoint

Follow-up is censored on the last follow-up
date, withdrawal date (if subject withdrew)
or adverse event date (if subject
experienced an adverse event), whichever
occurred last

event of an adverse event (if patient
experienced an adverse event)
Analysis Patients are analyzed according to the treatment received

Table 35: Patient Accountability for ITT, PP, AT and DIP Populations

Device Medical Management

N Events N Events
Intention to Treat (ITT) 499 9 481 16
Per-Protocol (PP) 463 6 474 14
As Treated (AT) 463 5 487 16
Device in Place (DIP) 464 6 516 19

Table 36: Reconciliation of Events in ITT vs. Other Populations
Device Medical Management
N Reason for Exclusion N Reason for Exclusion
from ITT from ITT

Intention to Treat (ITT) 9 16

- #1: patient with stroke

who never received

device - #5: patient did not meet

- #2: patient with stroke eligibility criteri
Per-Protocol (PP) 6 | who never received 14 | - #6: patient did not

device q follow protocol medical

- #3: patient did not regimer

follow protocol medical

regimen
As Treated (AT) 5 1. 16 | +#2 agreed to follow

protocol medical regimen
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Device in Place (DIP)

0 bG)
-#6

-#3

- #4 patient did not have

a device implanted at

time of stroke-

- #1 +#1

-#2 19 +a2

- #4 +#4

Table 37: Demographics and Baseline Characteristics of Discontinued and Ongoing
Patients (Excluding Patients who Experienced a Primary Endpoint Event)

Mean + SD or %

Variable Discontinued Patients  Ongoing Patients P-value'
N=139) (N =821)
Age, years 44.7+10.3 46.1+9.7 0.141
Sex, male 57.5% 54.1% 0.513
Diabetes mellitus 8.2% 6.9% 0.587
Hypertension 33.6% 30.7% 0.546
Current smoker 17.9% 11.8% 0.067
Former smoker 34.3% 27.0% 0.097
Hypercholesterolemia 35.8% 40.1% 0.391
Coronary artery disease 3.7% 2.7% 0.570
Previous myocardial infarction 1.5% 0.5% 0.201
Peripheral vascular disease 2.2% 0.4% 0.039
Previous transient ischemic attack 14.9% 11.4% 0.251
fgf;fgg‘g:j’; ;’r(‘)‘l‘::hfymg 16.4% 9.6% 0.023
Family history of stroke 25.4% 24.8% 0914
Migraine 44.0% 38.2% 0.215
Deep vein thrombosis 3.7% 3.4% 0.799
Congestive heart failure 0.0% 0.4% 1.000
dCil;(I)-I(;icr obstructive pulmonary 3.0% 0.7% 0.039
Birth control/hormone 9.0% 9.7% 0.875

replacement therapy
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Mean + SD or %

Variable Discontinued Patients  Ongoing Patients P-value'
(N= 134) (N=821)
Maximal shunt grade®
Grade I 20.0% 23.0% 0.251
Grade IT 30.0% 26.7%
Grade III 48.7% 49.6%
Atrial septal aneurysm 37.3% 35.1% 0.627

! Based on a 2-sample t-test (age), Wilcoxon-Mann-Whitney test (days from stroke to date randomized, NIHSS,
Barthel, and mRS), and Fisher’s Exact test (sex).
? Determined as the most severe grade between assessments at rest and at Valsalva.

Table 38: SAEs Occurring in At Least S Patients — Extended Follow-Up

Device Medical Management
(N=499, 2769 patient-years) (N=481, 2376 patient-years)
# Events # Events
per 100 per 100
# # patient- # # patient-
Event Patients Events years  Patients  Events years
Appendicitis 4 4 0.14 2 2 0.08
Arterial 4 4 0.14 1 1 0.04
Hypertension/Hypertension
Atrial Fibrillation 5 7 0.25 4 4 0.17
Bowel Obstruction 3 4 0.14 2 2 0.08
Caesarean Section 4 4 0.14 3 4 0.17
Cancer 5 6 0.22 7 7 0.29
Cellulitis 2 3 0.11 6 6 0.25
Chest Pain 16 17 0.61 15 16 0.67
Cholecystitis 1 1 0.04 4 4 0.17
Deep Vein Thrombosis 4 4 0.14 1 0.04
Depression 2 3 0.11 4 4 0.17
Elective Surgery 24 29 1.05 17 20 0.84
Fall 3 3 0.11 2 2 0.08
Gastrointestinal Bleeding 5 5 0.18 3 3 0.13
Headache 4 4 0.14 1 1 0.04
Hysterectomy 5 5 0.18 3 3 0.13
Migraine 12 15 0.54 6 7 0.29
Myocardial Infarction 4 4 0.14 1 1 0.04
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Numbness 3 3 0.11 4 4 0.17
Osteoarthritis/Degenerative 2 3 0.11 6 7 0.29
Joint Disease

Overdose 4 7 0.25 3 4 0.17
Pneumonia 5 9 0.33 5 5 0.21
Pulmonary Embolism 12 13 0.47 2 2 0.08
Sepsis 3 6 0.22 3 5 0.21
Spells 1 1 0.04 4 4 0.17
Suicide Attempt 4 4 0.14 1 1 0.04
Syncope 3 3 0.11 3 3 0.13
Transient Ischemic Attack 7 7 0.25 10 13 0.55
Trauma 4 4 0.14 2 2 0.08
Vaginal Child Birth 10 10 0.36 5 6 0.25
Vertigo 3 3 0.11 2 2 0.08
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