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Presenter
Presentation Notes
Good morning.  I would like to thank the panel members for their time and effort to provide input on this device.  This morning I would like to begin by presenting the FDA review of the Zilver PTX Drug-Eluting Peripheral Stent System.




FDA Review Team

1 Center for Drug Evaluation & Research (CDER)
— Office of New Drug Evaluation | (ODEI)
— Office of New Drug Quality Assessment (ONDQA)

1 Center for Devices & Radiological Health
(CDRH)
— Office of Device Evaluation (ODE)
— Office of Surveillance & Biometrics (OSB)
— Office of Compliance (OC)
— Office of Science & Engineering Laboratories (OSEL)


Presenter
Presentation Notes
FDA has conducted a comprehensive review of the Zilver PTX PMA.  Since this is a drug/device combination product, our review has included both the Center for Drug Evaluation and Research and the Center for Devices & Radiological Heath.  As outlined, members from 6 offices across these two centers have worked together to complete the review.






PMA Review Team

1 Allison Kumar, Lead (CDRH/ODE)

1 Ken Cavanaugh, PhD, Branch Chief (CDRH/ODE)

i Lisa Lim, PhD, Team Leader (CDRH/ODE)

Il Steven Brooks, MD, Medical Officer (CDRH/ODE)

I George Aggrey, MD MPH, Epidemiology (CDRH/OSB)
I Hesha Duggirala, PhD, Epidemiology (CDRH/OSB)

I Cindy Yang, PhD, Statistics (CDRH/OSB)

I Adam Donat, Bioresearch Monitoring (CDRH/OC)
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Presentation Notes
I would like to acknowledge these individuals for their contribution to the review of this device.  




PMA Review Team

1 Victoria Hampshire, DVM, Animal Studies (CDRH/ODE)
1 Jennifer Goode, Biocompatibility (CDRH/ODE)

1 Rosalie Elespuru, PhD, Genotoxicity (CDRH/OSEL)

1 Qijin Lu, PhD, Biocompatibility (CDRH/OSEL)

1 Belay Tesfamariam, PhD, Pharm/Tox (CDER/ODEI)

1 John Duan, PhD, Biopharm (CDER/ONDQA)

1 Deepika Lakhani, PhD, Biopharm (CDER/ONDQA)

1 Angelica Dorantes, PhD, Biopharm (CDER/ONDQA)
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Presentation Notes
The reviewers listed here reviewed various forms of animal studies, biocompatibility, and pharmacokinetics data.




PMA Review Team

1 Katherine Vorvolakos, PhD, Chemist (CDRH/OSEL)

1 Wolfgang Kainz, PhD, MRI Compatibility (CDRH/OSEL)
i Tina Morrison, PhD, Engineering (CDRH/ODE)

I Nelson Anderson, MS, Engineering (CDRH/ODE)

I Sharon Lappalainen, PhD, Sterility (CDRH/ODE)

1 Ram Mittal, PhD, CMC (CDER/ONDQA)

Il Kasturi Srinivasachar, PhD, CMC (CDER/ONDQA)

1 Mary Jo Hazes, Manufacturing (CDRH/OC)
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Presentation Notes
These contributors evaluated the in vitro finished product testing and product manufacturing.
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Presentation Notes
These members of FDA staff provided reviews of Cook’s Investigational Device Exemption submission under which the Zilver PTX pivotal trial was conducted.


FDA Presentations

3 Allison Kumar
Introduction

i Dr. Steven Brooks
Zilver PTX Study design, clinical results and consideration

i Dr. Cindy Yang
Zilver PTX Study statistical conclusions and recommendations

I Dr. George Aggrey
Post-approval study considerations

i Allison Kumar
Conclusions


Presenter
Presentation Notes
The FDA Presentation will be conducted as follows. I will begin with an introduction, followed by presentations on the Zilver PTX study design, clinical and statistical conclusions, and considerations for the post-approval study. I will then provide concluding remarks. 






INntroduction Outline

dIndications for Use

IKey Regulatory Milestones
#Device Description
iPre-Clinical Testing
IDiscussion Points
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Presentation Notes
My introduction will cover: 

the proposed indications for use for the device

an overview of the key regulatory milestones related to this submission

a brief device description

an outline of the non-clinical testing performed on the device 

and the primary discussion points FDA would like you to keep in mind for the afternoon session.






Proposed Indications

The Zilver PTX Drug-Eluting Stent is indicated for
improving luminal diameter for the treatment of de novo
or restenotic symptomatic lesions in vascular disease of
the above-the-knee femoropopliteal arteries having
reference vessel diameter from 4 mm to 9 mm and total
lesion lengths up to 140 mm per limb and 280 mm per
patient. To avoid involvement of the common femoral
artery, the most proximal stent end should be placed at
least 1 cm below the origin of the superficial femoral
artery. To avoid involvement of the below-the-knee
popliteal artery, the most distal stent end should be
placed above the plane of the femoral epicondyles.


Presenter
Presentation Notes
The sponsor has proposed the following indication for use.




P100022
Key Regulatory Milestones
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Presenter
Presentation Notes
I will now provide some background on the regulatory history of the PMA being discussed today, which spans over 9 years.


June 2004

IFDA conditionally approved an
Investigational Device Exemption (IDE) for
the Zilver PTX study (G030251)

— Allowed enrollment of U.S. subjects into
phase | of the study.

—Phase | subjects had lesion lengths <7 cm,
and could only receive a single Zilver PTX
stent.
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In June of 2004, CDRH conditionally approved Phase I of the Zilver PTX study under investigational device exemption G030251.  Phase 1 allowed for enrollment of US subjects who had lesion length less than 7 cm and who would only be receiving a single Zilver PTX stent.  Phase 1 concluded enrollment in February of 2006 with 60 subjects.




April 2006

IEnrollment of registry subjects
began.

—Subjects were from Europe, Canada,
and South Korea.

—Enrollment concluded in June 2008.
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Presentation Notes
In addition to the pivotal study, FDA requested that Cook develop a plan to evaluate the safety of the Zilver PTX in additional subjects in order to ensure that the adequate sample size needed to detect and evaluate rate adverse events related to the stent or the drug coating was achieved.



In response, Cook conduced a global registry which began enrolling patients in April of 2006.  This registry was conducted completely outside the United States, therefore, FDA review and approval of an IDE was not necessary and FDA did not review the protocol for the registry prior to initiation of enrollment.



Enrollment of the registry concluded in June of 2008 with 787 subjects.




August 2007

IFDA fully approved IDE, based on
safety data provided by the sponsor.

—Allowed enrollment of subjects into
Phase 2 of study.

—Phase 2 consisted of patients with
lesion length 0 — 14 cm.

(K
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In August of 2007, Cook received full approval of the IDE, and started phase 2 of the Zilver PTX study.  Phase 2 allowed for enrollment of subjects in the US, Canada, Germany and Japan with lesion lengths less than 14cm.  Enrollment was completed in August 2008 with 419 subjects.




June 2010

IFDA filed PMA (P100022)

— The subject of this advisory panel meeting

— Includes the agreed-upon analysis of the full
pivotal study cohort of 479 subjects from the
Zilver PTX study and the reqistry study cohort
of 787 international subjects
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Presentation Notes
Cook submitted the final module of their PMA P100022 in June of 2010.  The data submitted in this PMA will be the subject of this advisory panel meeting, and includes the agreed-upon analysis of the full pivotal study cohort from the Zilver PTX study and the registry study cohort.




Device Description

1 The Cook Zilver PTX Drug-Eluting Stent

— Nitinol stent coated with the drug paclitaxel at a dose density of
3pug/mm?2
1 No polymer, binder, or excipient

1 Paclitaxel is the same API used in some currently approved coronary drug-
eluting stents.

— Size matrix: 5—- 10 mm in diameter and 20 — 80 mm in length

1 Stent is preloaded on a 6 Fr delivery system.

— Delivery system is identical to the approved Zilver Vascular Stent
(P080017), indicated for use in the iliac arteries.
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Presentation Notes
The Zilver PTX stent is a device-drug combination product for which lead review was conducted by the CDRH because the device component – the stent – is considered the primary mechanism of action.



The stent platform is a self-expanding nitinol stent in sizes ranging from  5 to 10 mm in diameter and 20 to 80 mm in length.



The stent platform is coated with the drug Paclitaxel.  There is no polymer, binder or excipient present.  



Paclitaxel, also known as Taxol, is FDA-approved to treat advanced cancer of the ovaries, breast and lung, and Kaposi sarcoma.  Paclitaxel delivered locally using devices, including some currently approved coronary drug-eluting stents, is used as an anti-proliferative agent for the prevention of arterial restenosis.  



The coated stent loaded on a 6 Fr delivery systems. 






Pre-Clinical Review

1 Stent Functional Testing

1 Stent Coating Testing

1 Stent Delivery System Testing

1 Animal Studies

1 Chemistry, Manufacturing, & Controls (CMC)
1 Sterilization & Packaging

1 Biocompatibility

1 Manufacturing (QS/GMP)
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Presentation Notes
Testing of the finished product consisted of stent functional testing, coating testing, delivery system testing, animal studies, and biocompatibility testing.  The sterilization and manufacturing – both CMC from a CDER perspective and QS/GMP from a device perspective – were also evaluated. 



As noted in your panel pack, minor deficiencies remain regarding some the data provided.  The FDA is working with the sponsor to ensure that these issues are resolved in a timely fashion. 






-
Review of Drug Studies Safety Data

IInformation referenced and contained within the
Drug Master File (DMF).
— Safety Pharmacology
— Toxicity

I Pharmacokinetic (PK) testing

— Local drug tissue levels seen to much higher than
concentration of paclitaxel needed for antiproliferative
effects

— Tissue levels reduced, but remained high through 2
months

— Concerns related to toxicity and prolonged retention
time were mitigated by animal and clinical studies
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Presentation Notes
Cook referenced the drug manufacturers drug master file for drug safety data on paclitaxel. The referenced DMF included information on safety pharmacology and toxicology.  This information was reviewed by CDER and there are no outstanding concerns.

.

Animal studies were conducted in porcine models to determine the short- and long-term pharmacokinetics of the Zilver PTX stent.  At day 1, local arterial tissue and regional skeletal muscle showed concentrations of paclitaxel at the stented artery to be about 4 orders of magnitude higher than the concentration of paclitaxel needed for antiproliferative effects.  At day 56, tissue levels of paclitaxel remained 2 orders of magnitude higher.  The review team believes that the possible concerns related to the high levels of paclitaxel and prolonged retention time were mitigated by the clinical and non-clinical safety data from the animal and clinical studies.




Primary Discussion Points

JAppropriateness of Indication
IMedical Therapy

IEffects of Bail Out Stenting

ILong Term Follow-Up

IStent Fracture

#10verall Safety and Effectiveness
iPost-approval Study Considerations
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Presentation Notes
I would like to point out that FDAs presentation will not cover all of the Zilver PTX study results, which have been provided in your Panel Pack. Instead, FDA will focus our presentation on what we consider the most significant findings. As the next speakers present, we would like you to keep in mind the following items for our afternoon discussion. 



The appropriateness of the maximum lesion length per limb and per patient specified in the proposed indication

To what extent the labeling should incorporate information or recommendations regarding anti-platelet medical therapy

How the rate of bail-out stenting impacts the study results and conclusions

The adequacy of the long term follow-up data and the durability of the Zilver PTX results

The clinical significance of the stent fracture results and the adequacy of stent fracture evaluation in the RCT and Registry

If the overall data demonstrate a reasonable assurance of safety and effectiveness for the Zilver PTX DES

And, finally, considerations for the post-approval study 




FDA Presentations

i Allison Kumar
Introduction

i Dr. Steven Brooks
Zilver PTX Study design, clinical results and considerations

i Dr. Cindy Yang
Zilver PTX Study statistical conclusions and considerations

I Dr. George Aggrey
Post-approval study considerations

i Allison Kumar
Conclusions
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Presentation Notes
This concludes my introduction, and I would now like to hand over the presentation to other members of the FDA review team, beginning with Dr. Brooks who will provide a detailed overview of the Zilver PTX study design, the clinical results from the study, and the review team considerations. 






Cook Incorporated Zilver PTX
Drug-Eluting Stent
FDA Review of P100022

Steven S. Brooks, MD, MBA, FACC
Medical Officer

Division of Cardiovascular Devices
Office of Device Evaluation
Food and Drug Administration
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Presentation Notes
Hello, My name is Steven Brooks. I am a medical officer at FDA and took part in the review of PMA P100022, the Cook Zilver PTX Drug-Eluting Stent.


Presentation Outline

I Summary of Clinical Testing

I Randomized Clinical Trial
— Principal Inclusion/Exclusion Criteria
— Patient Demographics
— Primary Safety Endpoint
— Primary and Secondary Effectiveness Endpoints
— Additional Analyses
— Substudies

I Reqistry Study
i Overall Interpretation of Safety and Effectiveness
I Clinical Conclusions
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Presentation Notes
Today I will discuss the clinical testing that was presented in the marketing application for the Zilver PTX, detailing the two studies separately, and then combined.  I will then discuss FDA’s interpretations of the results regarding the safety and effectiveness of the device, and our conclusions.




Cook Incorporated Zilver
PTX Drug-Eluting Stent

Summary of the Clinical
Testing
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Presentation Notes
I’d like to begin by presenting a summary of the clinical testing.  Clinical data to study the safety and effectiveness of the Zilver PTX stent was obtained from two separate studies:


Clinical Evaluation Strategy

1 Randomized Control Trial (RCT) under IDE
G030251

1 Global Registry

Randomized Study (IDE G030251)

Zilver PTX or PTA

) ) 23
Includes 5 live case patients


Presenter
Presentation Notes
The first is a randomized, controlled trial, run as IDE G030251, that enrolled 479 patients from US, Germany and Japan.  It compared treatment of de novo or restenotic lesions of the femoropopliteal artery using the Zilver PTX stent and the standard of care, percutaneous transluminal angioplasty (PTA). Lesion lengths in this trial were limited to 140mm in up to two limbs. 



The second trial was a global registry of 787 consecutively treated patients with de novo or restenotic lesions of the femoropopliteal artery with no restrictions on lesion length.  The combined studies resulted in data from more than 1000 patients with a Zilver PTX stent implanted, providing an evaluation of the safety and effectiveness, as well as a larger-scale experience with the study device to allow for surveillance of adverse events that may occur at a low frequency and thus may not be sufficiently evaluable in the smaller randomized trial alone.  




Zilver PTX Randomized

Controlled Trial
(IDE G030251)


Presenter
Presentation Notes
The pivotal trial for the Zilver PTX was the IDE trial, which was designed collaboratively with the FDA to investigate safety and effectiveness.


Purpose

1 To demonstrate non-inferior safety and superior
effectiveness of the Zilver PTX stent to PTA for
treatment of de novo or restenotic lesions of the
above the knee femoropopliteal artery
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The trial was designed to: demonstrate non-inferior safety and superior effectiveness of the Zilver PTX stent to PTA for treatment of de novo or restenotic lesions of the above the knee femoropopliteal artery


Trial Design

1 Prospective, controlled, open label
I Multicenter (US, Japan, Germany)

1 Randomization 1:1 Zilver PTX or PTA

— Suboptimal PTA: 2° 1:1 Randomization: Zilver PTX or bare Zilver

stent
Total Enrollment

n= 479 patients

PTA Zilver PTX
n =238 patients n= 241 patients *

Suboptmmal PTA Optimal PTA
n= 120 patients n= 118 patients

Provizional Bare £ilver Provisional Lilver PTX
n= 539 patients n= 61 patients 26



Presenter
Presentation Notes
The Zilver PTX randomized, controlled trial was a prospective, controlled, open-label, multi-center study enrolling patients predominantly in the United States, and also Japan, and Germany.  Subjects were enrolled with de novo or restenotic lesions of the above-the-knee femoropopliteal artery and randomized in a 1:1 ratio to treatment with the Zilver PTX stent, the treatment group, or with PTA, the control group.  Recognizing that balloon angioplasty may not be successful acutely, the trial design mandated provisional stent placement immediately after failure of balloon angioplasty in instances of acute PTA failure. Therefore, subjects with suboptimal, or failed PTA, underwent a secondary 1:1 randomization to bailout stenting with either the Zilver PTX or bare Zilver stents.


Inclusion Criteria - Overview

Up to 2 stenotic or occluded atherosclerotic lesions (< 14 cm
long, or = 7 cm for the first 60 subjects enrolled) of the above-
the-knee femoropopliteal artery, up to one in each limb.

Reference vessel diameter of 4 - 9 mm.

De novo or restenotic lesion(s) with > 50% stenosis
documented angiographically and no prior stent in the target
lesion.

Symptoms of peripheral arterial disease classified as
Rutherford Category 2 or greater.

Patient has a resting ABI < 0.9 or an abnormal exercise ABI if
resting ABI is normal. Patient with incompressible arteries
(ABI > 1.2) must have a TBI < 0.8.
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This slide includes a subset of the key inclusion criteria.  Specific patient inclusion criteria of note from this list include de novo or restenotic lesions >50% stenosed, and lesion lengths up to 14cm in length in up to two limbs. Patients must also have had abnormal ABI <.9 and PAD with a Rutherford category 2 or greater.


Exclusion Criteria - Overview

1 Significant stenosis (> 50%) or occlusion of inflow tract not successfully
treated before this procedure to a < 30% residual stenosis.

1 Patient has undergone an unsuccessful arterial interventional treatment of
the legs within 30 days prior to the study procedure.

1 Patient has a planned procedure involving arterial interventional treatment
of the study leg(s) within the 12-month follow-up period.

1 Patient has had previous stenting of the target vessel.

1 Patient lacks at least one patent vessel of runoff with < 50% stenosis
throughout its course.

1 Patient has untreated angiographically-evident thrombus in the target
lesion.

1 Patient has a bypass graft with an anastomosis in the target vessel.

1 Patient has lesions requiring atherectomy (or ablative devices), cutting
balloons, cryoplasty balloons, or any other advanced device to facilitate
stent delivery.
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Presentation Notes
This slide includes a subset of the key exclusion criteria. Key exclusion criteria included untreatable inflow stenosis, previous stenting in the target vessel, thrombus, bypass grafting or less than single vessel runoff to the feet.


Primary Safety Endpoint

Safety — 12 Month Event Free Survival

1 12-month event-free survival (EFS) - freedom from CEC-
adjudicated Major Adverse Events
— Death
— Target Lesion Revascularization (TLR)

— target limb ischemia requiring surgical intervention or surgical
repair of the target vessel

— freedom from worsening Rutherford classification by 2 classes or
to class 5 or 6.

Primary Analysis:

1 Per-protocol analysis

1 Per-patient basis

1 Non-inferiority of EFS of Zilver PTX to PTA

1 Non-inferiority margin of 10%. 2


Presenter
Presentation Notes
The primary safety endpoint was event-free survival evaluated at 12-month follow-up, Event Free Survival is defined as; freedom from the Clinical Events Committee-adjudicated major adverse events of death, target lesion revascularization, target limb ischemia requiring surgical intervention, such as bypass or amputation of toe, foot, or leg; or surgical repair of the target vessel, such as dissection or perforation requiring surgery, and finally, freedom from worsening of the Rutherford classification by 2 classes or to class 5 or 6.  

 

The primary safety analysis was a per-protocol analysis of event free survival with a  non-inferiority margin of 10%. The hypothesis test is designed with a one-sided type 1 error rate of 0.05.  Further statistical detail will be provide by FDA’s statistical reviewer, Dr. Cindy Yang, whose presentation will follow mine.

 

 


Primary Effectiveness Endpoint

Effectiveness — 12 Month Primary

Patency:

1 Open treated segment with < 50% diameter stenosis

1 Assessed via duplex ultrasound (PSV < 2.0) and/or
angiography.

Primary Analysis:

1 Intent-to-treat population
1 Per-lesion basis

1 Superiority comparison
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The primary effectiveness endpoint of the RCT was Primary Patency evaluated at 12-month follow-up as assessed by duplex ultrasound or by angiography.  Patency was defined as an open treated segment, with < 50% diameter stenosis, including the region within 5 mm proximal and/or distal to the target lesion, as assessed via duplex ultrasound with a PSV < 2.0, and/or angiography. 

 

The primary effectiveness analysis of 12 month primary patency  was done on the ITT population on a per lesion basis to demonstrate superiority of the effectiveness endpoints.


Secondary Endpoints

procedural success

12-month clinical success based on an improvement of 2
Rutherford categories

12-month clinical improvement based on an
improvement of 1 Rutherford category

12-month secondary patency
12-month restenosis rate
12-month thrombosis rate

12-month functional status improvement as measured by
ABI and the Walking Impairment Questionnaire
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The noted secondary endpoints are also measured. (Pause)


Patient Enrollment

155 Sites in US, Germany and Japan
1479 Subjects (81.4% US)
1236 Randomized to Zilver PTX (+5 live cases)

1238 Randomized to PTA (control) group
— 118 Optimal PTA

— 120 Bailout Stenting
159 Bare Zilver
161 Zilver PTX

KV
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Presentation Notes
The trial enrolled 479 subjects from 55 sites in the US, Germany and Japan. The US accounted for 81.4% of the trial’s enrollment.  Enrollment began in June 2004 and completed on August 25, 2008. 236 patients were randomized to the Zilver PTX treatment group. An additional 5 patients were enrolled from live cases and included in the AT analysis.  238 patients were randomized to the PTA control  group.  Of these 118 had optimal angioplasty and 120 required bailout stenting. These bailout patients underwent a second randomization, and 59 were subsequently implanted with bare metal Zilver stents and 61 with the Zilver PTX.


Patient Demographics

Demographic Control Group | Treatment Group| Diff. (95% ClI)| P-Value

Age 67.7 + 10.6 (238) 67.9+9.6(236) -.1(-2.0,1.7)
Gender

Male 63.9% (152/238) 65.7% (155/236) -1.8(-10.4, 6.8)
Female 36.1% (86/238) 34.3% (81/236) 1.8 (-6.8, 10.4)

Ethnicity
Asian 14.1% (29/206) 11.9% (25/210) 2.2(-4.3, 8.6)

Black/African American 11.2% (23/206) 11.9% (25/210) -0.7 (-6.9, 5.4)
Hispanic/Latino 5.3% (11/206) 7.1% (15/210) -1.8(-6.5, 2.8)
White/Caucasian 69.4% (143/206) 69.0% (145/210) 0.4(-8.5,9.2)

Height 66.4 + 4.4 (238) 66.7 + 3.6 (236) -0.2(-1.0, 0.5)
Weight 178.5 + 44.3 (238) 180.4 + 40.0 (236) -1.9(-9.5, 5.8)
Body Mass Index 28.2+5.6(238) 28.4+5.3(236) -0.2(-1.2,0.8)
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Baseline subject demographics are generally comparable between treatment and control groups with respect to age, gender, ethnicity, height, weight, and body mass index.  Females accounted for 36.1% and 34.4% of control and treatment subjects, respectively.  The mean ages for the respective groups were 67.7 and 67.9 years.


Medical History

Diabetes
Hypercholesterolemia
Hypertension
Pulmonary Disease
Previous M
Smoking Status

Never Smoked

Quit

Still Smokes

Control Group
42.0% (100/238)
69.7% (166/218)
81.5% (194/238)
16.0% (38/238)
17.2% (41/238)

15.5% (37/238)
51.7% (123/238)
32.4% (77/238)

Treatment Group

49.6% (117/236)
76.3% (180/236)
89.0% (210/236)
19.1% (45/236)
21.2% (50/236)

13.6% (32/236)
55.5% (131/236)
30.9% (73/236)

Diff. (95% Cl)

-7.6(-16.5, 1.4)
-6.5 (-14.5, 1.5)
-7.5(-13.8,-1.1)
-3.1(-9.9,3.7)
-4.0(-11.0,3.1)

2.0(-4.4, 8.3)
-3.8(-12.8, 5.1)
1.4(-7.0,9.8)

*Statistically Significant, with no adjustment of multiplicity

P-Value

Kz
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The subjects’ Medical History was also generally comparable between treatment and control groups. The treatment group had numerically higher incidence of hypercholesterolemia, previous MI and pulmonary disease, and a statistically significantly higher incidence of hypertension. 




Select Lesion Characteristics

Characteristics Control Treatment |Diff. (95% ClI)| P-Value
Group Group

36.0% (86/239) 29.4% (69/235) 6.6 (-1.8, 15.04)

A
| B | 25.9%(62/239) | 22.6% (53/235) | 3.4(43,111) _
Lesion Class {TASC)
D | 7.%(17/239) | 55%(13/235) | 16(28,60) _
i 25.7% (62/241) <oor
34.9% (87/249)

41.6% (96/231) | 37.1% (76/205) | 4.5(-4.7,13.7)
Inflow Tract Stenosis|<50% | 45.5% (105/231) | 40.5% (83/205) | 5.0(-4.3,14.3) 0.03*

13.0% (30/231) | 22.4% (46/205) | -9.5(-16.6,-2.3)

*Statistically Significant, with no adjustment of multiplicity
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This slide presents 3 out of the many angiographic lesion characteristics that were studied.  Baseline angiographic data are generally well matched, with the exception of the lesion class, degree of calcification, and presence of inflow tract stenosis, all of which are higher in the treatment group.  In the control group, 38.1% of subjects had lesions TASC class C or D compared to 48.1% in the treatment group; the difference in the distribution was not statistically significant.  All of these clinical predictors favor the control group. While the two treatment cohorts demonstrated statistically significant differences for the two lesion characteristics listed above, and the comorbidities listed on the previous slides, we do not believe these differences to be clinically important.  Furthermore, these analyses were made without adjustment for multiplicity of the type 1 error.




Primary Safety Analysis

Per Protocol (PP)

Zilver PTX Treatment Group 90.4% (86.3%, 93.9%)

PTA Control Group 83.9% (79.0%, 88.4%)

1 Per Protocol Analysis

1 Kaplan-Meier estimate and 95%
confidence intervals for 12-month
event-free survival
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The primary safety endpoint analysis was conducted using the per-protocol population on a per-patient basis. The Kaplan-Meier estimate of  the 12-month EFS rates were 90.4% in the Zilver PTX treatment group and 83.9% in the PTA control group. The p-value is < 0.01, indicating that the primary safety endpoint was met with a non-inferiority margin of 10%.  Significance was met for superiority as well, though this was a post-hoc analysis and was not pre-specified.


Primary Safety Endpoint Analysis

Freedom from Major Adverse Event

| Control (PTA)
0%| ——Treatment (Zilver PTX)

Event-free Cumulative
Months | Survival Estimate Censored

Post- | . Treatment
procedure| .| (Zilver (Zilver
o PTX)



Presenter
Presentation Notes
The Kaplan-Meier estimates can be seen on this slide. I would like to draw your attention to the 12 month event rates. In the control group there were 37 events and 15 instances of censoring compared to 22 events and 16 censoring in the Zilver PTX treatment group.  


Major Adverse Events
(12 months)

Individual MAE | Control (PTA) | Treatment (PTX)

Clinically Driven TLR 16.3% (36/221) 9.6% (21/219)
Worsening Rutherford 0.9% (2/221) 0.0% (0/219)
Amputation 0.0% (0/221) 0.5% (1/219)

Death * 0.0% (0/221) 0.0% (0/219)

All Cause Mortality 1.8% (4/221) 4.1% (9/219)

* CEC Adjudicated Death
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Rates of individual MAE are presented on this slide.  The differences were predominantly driven by Clinically Driven TLR.  The rates of other Adverse Events were low and generally balanced between treatment groups.  The denominator in this table is the number of patients remaining free from MAE at 12 months plus the number that have experienced a MAE or died prior to 12 months.  There were no deaths adjudicated as device or procedure related and therefore considered to be a MAE as defined in the Event Free Survival primary safety endpoint.  There were 13 patient deaths during the 12 month follow-up period, 4 in the control group and 9 in the treatment group. None of the deaths were adjudicated by the CEC to be device or procedure related and were predominantly from cardiac events and underlying comorbidities associated with PAD but not related in their timing or etiology to the index procedure, or the treatment or control devices.


Stent Thrombosis*

0- 12 Months 0 - 24 Months

Bare Zilver

Zilver PTX treatment group
All Zilver PTX (AT Group)

1 All events except 3 from Zilver PTX group occurred while
on antiplatelet therapy

KM estimates -
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Stent thrombosis rates are reported here using KM estimates in three groups; the provisional stenting group who received bare Zilver stents, the Zilver PTX treatment group, and the Zilver PTZ As-treated group, comprising those randomized to Zilver PTX and those who with failed PTA and received a bailout Zilver PTX.  Stent thrombosis was observed in 2 patients from the control group who received provisional Bare Zilver stenting at 12 months, with no thromboses beyond 12 months. 6 events were observed in the  group treated with Zilver PTX stents by 12 months, with 2 additional events beyond this timepoint.  In all, the majority of stent thrombosis events occurred while on antiplatelet therapy, suggesting that in this trial, stent thrombosis is not related to discontinuation of antiplatelet therapy.


Primary Effectiveness Endpoint
Analysis — 12 Month Primary Patency

Intention-to-treat (ITT
Zilver PTX Treatment Group 75.9% (69.9%, 81.1%)

PTA Control Group 28.2% (22.7%, 34.3%)

1 GEE model
1 ITT population
1p<0.01
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The Primary Effectiveness endpoint analysis of 12 month Primary Patency employed the GEE model using the Intent-to-treat Population. 

Employing this model, 12 month primary patency of the Zilver PTX Treatment group was 75.9% compared to 28.2% for the PTA control Group. Note is made that in the primary analysis, failure of optimal PTA and subsequent randomization to bailout stenting was considered to be a TLR for the purposes of analysis.
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In this slide KM analysis of the ITT population is employed to analyze the primary effectiveness endpoint. It can be seen that the curves diverge immediately and remain separate at 12 and 24 months. The KM estimated primary patency rates at 12 month are 32.7% for the control group and 82.7% for the treatment group. At 12 months there were 167 patency failures out of 251 for the control and 41 patency failures out of 246 for the treatment group, with 11 instances of censoring in the control and 23 instances of censoring in the treatment group. 


Secondary Effectiveness Endpoints

Control (PTA) Treatment (PTX)

Procedural Success
12-month Clinical Success
12-month Clinical Improvement

12-month Secondary Patency
12-month Restenosis Rate

12-month Thrombosis Rate
ABI - Change at 12-months

*KM Estimates
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The key secondary effectiveness endpoints are provided above.  12 month restenosis rates are improved in the treatment group. Rutherford classification and ankle-brachial index improved significantly in both the PTA control group and the Zilver PTX treatment group compared to baseline measurements.


=)
Patency of Provisional Bare Zilver vs.

Provisional Zilver PTX

Post- E';hu:nte Error ]-‘1119.1 Censor ed Remumun
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Intent-to-treat
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Several of the secondary analyses provided important insights in to the effectiveness of the device. Comparing the patency results of subjects who received provisional stenting using the bare metal Zilver stent and those who received provisional stenting using the Zilver PTX provides some analysis of the effect of the paclitaxel drug coating itself on patency.  The underlying stent platform is similar in both groups making any differences attributable to the drug coating.  In the ITT, PP and AT populations, the KM estimates of patency rate for Provisional Zilver PTX had numerically higher patency than the that for the Provisional Bare Zilver stent.  At 12 months the primary patency of the Zilver PTX group was 90.2% compared to 72.9% for the bare Zilver group.


Patency of Primary Zilver PTX vs.

Standard Therapy
(Optimal PTA + Provisional Bare Metal Zilver)

Primary Patency

====-Standard care

0%]| —Zilver PTX

Months
Primarv Patencvy Standard Cumulative Cumulative Number
Months : : . -
Post- Estimate Error Failed Censored Remaining
l'c-te-{lum Standard| Zilver |Standard| Zilver andard | Zilver |Stand: Zilver |Standard| Zilver
P Care PTX C*ue P'T""L Care PT“E car PTX Care PTX
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Since current standard of clinical care for patients with symptomatic disease of the femoropopliteal arteries consists of either PTA or bare metal stenting, comparing the patency rates of subjects in the Zilver PTX arm to those who received either optimal PTA, or who underwent provisional stenting with a bare metal Zilver stent after failed PTA, provides some comparison of the effectiveness of primary stenting using Zilver PTX compared to current standard of care.  In this analysis, the patency in subjects who experienced primary stenting with Zilver PTX was numerically higher at 83.1% at 12 months compared to optimal PTA with provisional bare metal stenting in the AT population at 67.3%.  No significant change in this  conclusion was found after adjusting for covariates.


*Primary Zilver PTX vs. Optimal PTA
+ Provisional Bare Zilver +
Provisional Zilver PTX

60%|

Primary Patency

ontrol (PTA)
reatment (Zilver PTX)

Months

Primary Patency Standard Cumulative Cumulative Number
Estimate Error Failed Censored Remaining
PTA PTA PTA PTA PTA

Months + + + + +
Post- Bare Primary | Bare Primary | Bare Primary | Bare Primary | Bare Primary
procedure| Zilver Zilver Zilver Zilver Zilver Zilver Zilver Zilver Zilver ZLilver
+ + X - X + +
Zilver Zilver Zilver Zilver Zilver

Intent-to-treat

45



Presenter
Presentation Notes
In the Primary Effectiveness analysis of 12 month patency using the ITT population, the treatment effect was largely driven by acute PTA failure.  Evaluation of this same endpoint when acute PTA failure is not considered to be a loss of patency is shown through the KM curves.  The Zilver PTX still has a numerically higher patency rate at 12 months of 82.7% compared to 73.5%.  


Pharmacokinetic (PK) Substudy

160 subjects in PK Substudy
1 Blood draws at 3 of 11 timepoints up to 12hrs

1 Minimal paclitaxel delivered systemically -
(C,ox < 10 ng/mL)
1 <1 ng/mL detected in plasma at 8 & 12 hrs

1 Conclusion: Rapid paclitaxel elution and low
plasma drug levels
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A subgroup of 60 subjects from the Zilver PTX treatment group was assigned to the pharmacokinetic substudy to investigate the pharmacokinetic profile of the eluted paclitaxel in humans.  Each subject in the PK substudy was subjected to venous blood draws at 3 of a possible 11 time points, according to a sparse sampling design. The results demonstrate that minimal paclitaxel was delivered systemically (Cmax < 10 ng/mL), and less than 1 ng/mL remained in the plasma at the 8- and 12-hour time points.  The results suggest rapid paclitaxel elution and low plasma drug levels.  For clinical perspective, chemotherapeutic doses of paclitaxel range from 100mg/m2 to 175 mg/m2.


Angiographic/IVUS Substudy

1 40 Patients each from Treatment/Control Groups

1 Good correlation between ultrasound and
angiographic patency results

1 2 instances of stent malapposition 2/85 (2.4%)
1 0 instances of stent malapposition at 6 & 12 mo
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An angiographic study was conducted on a subset of 80 subjects, 40 each from the treatment and control groups.  The lesions in the substudy subjects from the Zilver PTX treatment group were evaluated with IVUS immediately post-stenting and at the 12-month follow-up visit, and all substudy subjects regardless of assigned treatment were evaluated with angiography at the 12-month follow-up. In the 55 subjects who underwent both angiographic follow-up in the imaging substudy and duplex ultrasound protocol per the standard RCT protocol at 12 months, there was general agreement between the ultrasound and angiographic patency results.



In the IVUS imaging subset, there were 2 instances of aneurysm and stent malapposition detected immediately after stent implantation, this was seen in 2.4% of subjects.  There were no aneurysms or cases of stent malapposition detected via angiography or IVUS at the 6-month or 12-month follow-up visits and none of the findings were associated with clinical sequelae, although a Type I stent fracture, a single strut fracture, was detected at 12 months in the location of the aneurysm in one subject.


12 Month Stent Integrity

12 Month Stent Fracture Incidence

Imaging Timepoint Fracture Rate
Pre-Discharge 0.0% (0/528)

12 Months 0.9% (4/457)

Stent Fracture Classification:

Single strut only

Multiple single stent fractures occurring
at different sites

Multiple single strut fractures resulting
in complete transverse fracture but
without stent displacement

Complete transverse linear fracture
with stent displacement . [ [ v v

Spiral fracture , 48
*Allie, Hebert, and Walker (2004)
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High-resolution flat-plate stent x-rays were taken in subjects who received a bare metal Zilver or Zilver PTX stent prior to discharge and at 12 months to study stent integrity.  X-rays were also taken at 6 months in the first 60 subjects enrolled.  These x-rays were obtained in at least two approximately orthogonal views, including one view with the leg extended straight at the knee and one view with the leg bent 90º at the knee.

 

There were no stent fractures detected at discharge.  The stent fracture rate in all Zilver PTX patients at 12 months was 0.9%.  Each of the fractures was located in the distal SFA, with two Type I and two Type III fractures.  Both of the stents with a Type III fracture were found to have been elongated during the implant procedure. As indicated on the previous slide, one of the Type I fractures occurred at the location of a pre-existing arterial aneurysm.  None of the four subjects in whom a stent fracture was detected experienced a loss of primary patency or a TLR at 12 months.  Longer term Follow-up for stent integrity is ongoing.


RCT Conclusions

1 Zilver PTX RCT met pre-specified safety
and effectiveness primary endpoints

1 Results of the control arm are consistent
with literature derived values

1 There was no safety signal of elevated
rates of death, stent thrombosis, or stent
fracture

1 Due to sample size of 479, limited
conclusions can be drawn for rare clinical
events
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From the RCT the review concludes the following:

The Zilver PTX RCT met its pre-specified safety and effectiveness primary endpoints

Results from the control arm are consistent with literature derived values for angioplasty and bare metal stenting

There was no safety signal of elevated rates of death, stent thrombosis, or stent fracture in the Zilver PTX arm

Due to sample size of 479, limited conclusions can be drawn for rarer clinical events.




Zilver PTX Global Registry


Presenter
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The second clinical trial supporting the Zilver PTX was the Global Registry study.


Registry Design

1 Non-randomized, open label, observational
1 Prospectively enrolled 787 consecutive patients
1 Multicenter (30 Centers-Europe, Canada, Korea)

1 De novo or restenotic above-the-knee
femoropopliteal artery

1 No limit on lesion length
1 Follow-up to 2 years

1 Patient selection criteria similar to RCT except:
— Up to 4 overlapping Zilver PTX stents
— If >4 stents necessary, Bare Zilver to be used
— EF 25-35% and NYHA Class Il eligible 51
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This was a prospective, non-randomized, open-label, multi-center registry enrolling up to 787 consecutive subjects at 30 centers in Europe, Canada, and South Korea with de novo or restenotic lesions of the above-the-knee femoropopliteal artery with no limit on lesion length.  Follow-up was out to 2 years. All subjects enrolled in the study were treated with the Zilver PTX stent. The study was conducted with the intention that safety data from the registry would be combined with the subject data from the RCT to create a multi-study pool of more than 1000 Zilver PTX subjects to more fully establish the rate of potentially rare device- or drug-related adverse events.  The combined sample size was chosen based on a 1-2% event rate of these low frequency events.

 

Patient selection criteria were similar to the RCT to facilitate pool-ability of the two studies, with the notable exception that the registry had no limit on lesion length and permitted the implantation of up to 4 overlapping Zilver PTX stents.  If more than four stents were necessary, bare metal Zilver stents were permitted to be implanted.  Additionally, patients with EF 25-30% and NYHA Class III heart failure were eligible.  

 

While the global registry incorporated statistical hypotheses and success criteria, these analyses were only intended to support marketing approval outside the United States.  The IDE review team did not review the global registry protocol prior to initiation of enrollment, and neither the IDE nor PMA review teams incorporated the study hypotheses or success criteria into their respective reviews of the safety or effectiveness of the Zilver PTX stent.  The PMA review team considers this registry data to be informative, but observational in nature.



Note: Europe-92.6%, Canada 2.9%, S. Korea 4.4%


Results: Event Free Survival

100%0}- wmmee-s-o-s...,

24 Month MAE

Number of Patients
with Event’
4
Clini y-driv
Rutherford classification
sortoaclassSor6

Major Adverse Event

Freedom from Major Adverse Event

Months Cumulative Number
Post-

Number Failed Remaining
procedure
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The 6- and 12-month Event Free Survival rates for the Zilver PTX stent were 97.4% and 89.0%, respectively.  This is consistent with the results from the RCT, in which the EFS rate in the Zilver PTX treatment group was 97.0% at 6 months and 90.4% at 12 months.




Results: 12 mo Patency
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Primary Patency at 12 months was 83% by Kaplan-Meier estimate. In the RCT, 12-month primary patency of the Zilver PTX treatment group was 83.1%.




Summary of Clinical Evidence

RCT and Registry
Studies
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To form our conclusions on the safety and effectiveness of the Zilver PTX stent, the review team has considered the totality of the data available from both the RCT and Registry studies.


Summary

Randomized Study (IDE G030251) Registry Study

Zilver PTX or PTA
n=479

Filver PTX
n=2421

- - Oprimal PTA
Suboptimal PTA

Bare Zilver Zilver PTX Zilver PTX
n= 56! n = 641 n="787

- -

Zilver PTX
n=1092

! Due to treatment of mmltiple lesions, an individual patient may follow two treatment paths.

AT Population
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The total number of combined Zilver PTX subjects comprising the As Treated population was 1092. This was comprised of 306 subjects from the RCT who were treated with the Zilver PTX, out of a total of 479 enrolled.  The Registry study added 787 additional Zilver PTX subjects.


Safety and Effectiveness Endpoints

RCT — PTA RCT — Registry —
Control Zilver PTX | Zilver PTX

Safety: 12 mo EFS 83.9% 90.4% 89.0%

Effectiveness: 12 mo Patency 32.7% 82.7% 83.1%

* KM Estimates
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The combined results for the two studies are demonstrated in this slide. For the safety endpoint-12 month Event Free Survival, using the ITT analysis, the control group demonstrated a rate of 83.9% compared to 90.4% in the RCT and 89.0% in the Registry study. For the effectiveness endpoint-12 month patency, the control PTA group in the RCT demonstrated a rate of 32.7%, compared to 82.7% in the RCT and 83.1% in the Registry. 


Stratification by Lesion Lengths

Lesion Length Event Free Survival (# Subjects)
Optimal PTA| Bare Zilver | Zilver PTX
80.4% (88) 85.8% (36) 92.7% (543)
75.3% (26) 86.7% (15) 91.5% (296)
50.0% (4) 100.0% (2) 79.6% (233)
Lesion Length Primary Patency (# of Lesions)
Optimal PTA| Bare Zilver | Zilver PTX

70.1% (93) 71.0% (40) 88.7% (616)

45.0% (27) 70.6% (17) 83.6% (312)
50.0% (4) 100% (2) 68.7% (222)
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The combined primary patency and Event Free Survival data from the RCT and the Global Registry are presented  descriptively as a function of various lesion lengths.  Lesions 0-7 and 7 – 14 cm in length were treated in both studies, while lesions > 14 cm were only treated in the registry.  As expected, longer lesions were associated with lower primary patency and EFS rates.




Zilver PTX Stent Integrity

#Stents #Stents #Stents 12 month | 12-month

Study visualized | without with Stent Stent
by x-ray at | fracture fracture Integrity | Fracture

12 months Rate Rate

Randomized Study
Registry Study

99.1%
98.5%

0.9%
1.5%

Combined

98.6%

1.4%
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This chart demonstrate the rates of Zilver PTX stent integrity and stent fracture, stratified by the clinical study. Stent fractures were detected in 4/457 (0.9%) stents in the randomized study and 22/1432 (1.5%) in the registry study, for an overall rate of 1.4% This is consistent with published literature rates.  It is important to note that 65% (17/26) stent fractures were in stents that experienced elongation during stent implantation.  The sponsor proposed wording to be included in the Instructions for Use to minimize risk of stent fracture due to elongation.




Particulate Effects

Peri-Procedure > 30 Days

Study

Randomized Study

Registry Study

Combined

Bare Zilver |Zilver PTX [Bare Zilver |Zilver PTX
1.8% (1/56) 0.3% (1/305) 0.0% (0/56) 1.3% (4/305)

- 0.8% (6/787) - 0.0% (0/787)
1.8% (1/56) 0.6% (7/1092)  0.0% (0/56) 0.4% (4/1092)
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The issue of morbidity associated with drug particulates or device-related debris would be detected clinically as embolization effects.  In the RCT, embolism distal to the study vessel on the day of the procedure or within 30 days post-procedure was reported for one subject receiving a bare metal Zilver stent after acute PTA failure, for a rate of 1.8% or 1/56, and one subject receiving a Zilver PTX stent for a rate of 0.3% or 1/305.  In the registry, embolism was reported for six subjects (0.8%, 6/787), all of whom were successfully treated.  Beyond 30 days, embolism distal to the study vessel was reported for three RCT subjects, and blue toe syndrome was reported for one additional subject. The reported distal embolisms all occurred in association with reintervention in the study vessel that included stenting or placement of a stent-graft, and the episode of blue toe syndrome was not adjudicated as device-related.  There were no reported events of distal embolism or blue toe syndrome beyond the day of the procedure in the registry.  These rates are within literature-derived values and suggest that the risk of downstream embolization of drug coating is within acceptable levels.




Neutropenia

Absolute Neutrophil Count <1.5 x 1000/ mm’

Study Bare Zilver Zilver PTX
Randomized Study 3.6% (2/56) 1.0% (3/305)
Registry Study - 0.1% (1/787)

Combined 3.6% (2/56) 0.3% (4/1092)
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Systemic toxicity due to paclitaxel could manifest as neutropenia, as shown in clinical studies of the chemotherapeutic drug Taxol, of which paclitaxel is the active pharmaceutical ingredient.  In these studies, this effect was dose-dependent, with 14% of patients who received 135 mg/m2 Taxol and 27% of patients who received 175 mg/m2 Taxol developing neutropenia.  Five subjects in the RCT, two with bare metal Zilver stents and three with Zilver PTX stents, and one subject in the Zilver PTX registry study had neutrophil counts indicative of neutropenia.  No case of neutropenia was determined to be related to the paclitaxel coating on the Zilver PTX stent or to participation in the study, and the incidence of neutropenia was not increased for subjects receiving a Zilver PTX stent.


Drug Hypersensitivity

1 33 total cases — 28 RCT, 5 Registry

1 0 attributed to paclitaxel or stent material

1 23/33 attributed to ASA, Clopidogrel, Ticlopidine
1 2 attributed to contrast material
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Hypersensitivity reactions were commonly reported in clinical trials of the chemotherapeutic drug Taxol.  These events could also be attributable to the excipients used to manufacture the drug, which are not present in the Zilver PTX stent.  There were 33 site-reported cases of drug reaction, including contrast reaction, 28 in the RCT and 5 in the registry study. None of the reactions were attributed to the paclitaxel or the stent material.  The majority of reactions (21/33) were reported due to the antiplatelet medications aspirin, clopidogrel or ticlopidine.


Stent Thrombosis

All Zilver PTX Freedom From Stent Thrombosis
o .+ (KM Analysis)

97.2% + 0.5% 96.5% + 0.6%

Freedom from

Thrombosis Cumulative

Post-procedure Censored

Freedom from Thrombosis

Months

Group 0- 12 Months 0 - 24 Months

KMEstimate | Thromboses | Remaining | KM Estimate | Thromboses | Remaining

O pare er group 96.4% 960.4% 0
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Rates of stent thrombosis or abrupt stent closure of both the bare Zilver and the Zilver PTX  stents at 12 and 24 months were low. The KM Curves at the top of the slide demonstrate the rates of freedom from stent thrombosis at 12 and 24 months. In the RCT bare Zilver subjects, 2/56 or 3.6% experienced stent thrombosis by 12 months, with no subsequent events from 12 to 24 months after implant. Rates among the Zilver PTX treatment group from the RCT, the Zilver PTX Treatment group + the provisional stented group who received Zilver PTX, and all Zilver PTX patients from both the RCT and registry studies, are displayed above. The overall KM estimates for freedom from stent thrombosis at 12 and 24 months are 97.2% and 96.5%, respectively. These results demonstrate that event rates during the first 12 months were higher than the subsequent 12 months, but overall within expected limits.  


Review Team Conclusions
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Clinical Conclusions

1 RCT met pre-specified primary endpoints

1 Sub-analyses support Safety & Effectiveness
— Provisional PTX vs. Provisional Bare Zilver
— Zilver PTX vs. Standard Therapy (optimal PTA + Bailout BMS)

1 Global Registry - data on low frequency safety
events
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To demonstrate the safety and effectiveness of the Zilver PTX Drug-Eluting Stent, the sponsor enrolled subjects in two studies involving a total of 1266 subjects.  The randomized, controlled trial met its pre-specified primary safety and effectiveness endpoints.  Additional sub-analyses also demonstrated numerically higher patency rates for Zilver PTX in various comparisons, including provisional Zilver PTX versus provisional bare metal stenting, and Zilver PTX versus standard therapy with optimal PTA or provisional bare metal stenting.  Note is made that these sub-analyses were not pre-specified in the protocol and were not adjusted for multiplicity. The global registry provided additional supporting information regarding the safety of the device and the incidence of rare adverse events, such as stent fracture, thrombosis, aneurysm, and embolization. 


Clinical Conclusions

1 Lesion Length

1 Anti-Platelet Regimen — Considerations for labelling
1 Bailout Stenting

1 Stent Fracture

1 Long term Follow-Up
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Additional conclusions which the review team drew from the full dataset are represented on this slide.

The lesion length proposed in the indications statement is a maximal lesion length of 140mm per limb, up to 280mm per patient, and is consistent with the patient selection criteria of the IDE Study, and supported by the safety and effectiveness data from the clinical studies and the animal studies.

While there is not currently a standard universally accepted anti-platelet regimen for peripheral interventions, the two studies specified a uniform recommended regimen.  Compliance was generally good with this regimen.  The panel will be asked ot comment if this regimen should be specified in the product labelling.

Bailout stenting occurred frequently in the RCT and affected the primary effectiveness outcome because acute PTA failure in the control was considered a TLR.  The treatment effect was still significant when failed PTA was not considered a TLR. The review team believes this provides a good measure of the device’s utility in standard practice and allows for adequate assessment of both the effect of a stent compared to control and the effect of the drug coating itself.  FDA believes the data suggest sustained benefit of the Zilver PTX.

The combined rate of Zilver PTX fracture was 1,4%.  The clinical significance of femoropopliteal stent fractures is not well established. 

At the time of PMA submission, all subjects were eligible for their two-year follow-up visit and such data were available for 83 – 84 % of RCT subjects.  The data suggest a sustained primary patency benefit for Zilver PTX as compared to PTA, but given the paucity of high-level data regarding the long-term effects of drug-eluting stents in the femoropopliteal arteries, the amount of follow-up needed to adequately assess the safety and durability of Zilver PTX is not clear.  Long Term follow-up for this novel combination product is warranted.






FDA Presentations

i Allison Kumar
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i Dr. Steven Brooks
Zilver PTX Study design, clinical results and considerations

i Dr. Cindy Yang
Zilver PTX Study statistical conclusions and considerations

I Dr. George Aggrey
Post-approval study considerations

i Allison Kumar
Conclusions
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This concludes my presentation of the Zilver PTX study design, clinical results and the review team’s conclusions, and I would now like to hand over the presentation to Dr. Yang, who will provide a an overview of the statistical conclusions for the Zilver PTX study and review team considerations. 






Statistical Summary

Xiting “Cindy” Yang, Ph.D.
Mathematical Statistician

Division of Biostatistics
Office of Surveillance and Biometrics
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Good morning!  My name is Cindy Yang, and I will be presenting the FDA statistical review of Zilver PTX Drug-Eluting Stent System submission.


Outline

1 Study analysis plan

1 Study primary endpoint results
— Primary safety endpoint
— Primary effectiveness endpoint
— Gender Analysis

1Summary
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First, I’m going to describe the study analysis plan. Then I’m going to present the study primary endpoint analysis results and gender analysis results, followed by a summary. 


Pivotal Study Design

Randomized Study (IDE G0302351)

!

Zilver PTX or PTA
. Zilver PTX

Suboptimal PTA Optimal PTA

N

Bare Zilver Zilver PTX
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The pivotal study is prospective, controlled, open-label, multi-center study enrolling patients in the United States, Japan, and Germany. Patients were 1:1 randomized to treatment with the Zilver PTX stent treatment group or with PTA control group. Recognizing that balloon angioplasty may not be successful acutely, the trial design mandated provisional stent placement immediately after failure of balloon angioplasty in instances of acute PTA failure. Therefore, patients with suboptimal or failed PTA underwent a second randomization to stenting with either Zilver PTX or bare Zilver stents at a 1:1 ratio. The second randomization does not affect the primary endpoint analyses. 



For each patient, a total of two lesions, one lesion in each limb could be treated.


Patient Population

1 Intent-to-treat (ITT)

— All patients randomized to receive PTA / Zilver PTX at first
randomization

1 Per protocol (PP)

— All patients randomized to receive PTA / Zilver PTX at first
randomization; excluding those patients who did not
receive initial PTA treatment

— All patients randomized to receive Zilver PTX stent at first
randomization; excluding those patients who did not
receive a Zilver PTX stent

1 As Treated (AT)

— All patients who received PTA / Zilver PTX stent at first

treatment .
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Intent-to-treat (ITT) population is the analysis population pre-specified for the primary effectiveness endpoint analysis. It is defined as all patients randomized to either treatment or control arm. 

Per protocol population is the analysis population pre-specified for the primary safety endpoint analysis. It is defined as all patients randomized excluding those who did not receive the designated procedure or device. 

In addition, as treated population is defined as all patients who received PTA or Zilver PTX at first treatment. 


Primary Safety Endpoint

1 Event-free survival (EFS) evaluated at 12-
month

— Defined as freedom from the Clinical Events Committee
(CEC)-adjudicated major adverse events of death, target
lesion revascularization, target limb ischemia requirin
surgical intervention (bypass or amputation of toe, foot, or
leg) or surgical repair of the target vessel (e}g., dissection or
perforation requiring surgery), and freedom from worsening
8f the Rutherford classification by 2 classes or to class 5 or

— Events, including death, when not adjudicated to be device
or plroqedure related, are not counted as events in the
analysis.
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The primary safety endpoint is event-free survival (EFS) evaluated at 12-month follow-up, where event-free survival means freedom from the CEC adjudicated major adverse events. 



During the data analysis, events, when not adjudicated to be device or procedure related, are not counted. 


Primary Safety Endpoint

1 Hypotheses

0 is 10%

1 Analysis
— Per-patient basis, PP population
éPTX — EPTA+5
X SE
— E.x and E.., are Kaplan-Meier estimated EFS rates
— SE: W(Er) +V(Em)
— One-sided type | error rate of 0.05

7 —
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The hypotheses for the primary safety analysis are shown here, where EFSPTX is the event-free survival rate for the Zilver PTX stent group, EFSPTA is the rate for the PTA control group and δ (delta) is the non-inferiority margin of 10%. 

The primary safety endpoint is analyzed per-protocol on a per-patient basis. 

The survival rates are Kaplan-Meier estimated rates.

It is a non-inferiority test with a one-sided type I error rate of 0.05. 




=)
Primary Effectiveness Endpoint

1 Primary patency (PP) evaluated at 12-
month

— Assessed by duplex ultrasound or by
angiography in cases when the duplex
ultrasound is not interpretable.

— Patency is defined as an open treated segment
(i.e., < 50% diameter stenosis, including the
region within £ 5 mm proximal and/or distal to
the target lesion).
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The primary effectiveness endpoint is primary patency (PP) evaluated at 12-month follow-up assessed by duplex ultrasound or by angiography in cases when the duplex ultrasound is not interpretable. Patency is defined as a open treated segment. 


Primary Effectiveness Endpoint

1 Hypothesis
Ho: PPpra = PPpry
Ha! PPpra # PPpry

1 Analysis
— Per-lesion basis, ITT population
— Z-statistics from GEE model

1IGEE model to account for possible
correlation between lesions

— Two-sided type | error rate of 0.05

— Requires the observed primary patency rate of
treatment be greater than that of control to claim
success
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The Zilver PTX Stent is to be considered to yield significantly better results than the control (PTA) group if the null hypothesis is rejected in favor of the alternative for a two-sided P value <0.05 and the observed primary patency rate for the Zilver PTX Stent is greater than the observed primary patency rate for PTA.



The primary effectiveness endpoint is analyzed by intent-to-treat on a per-lesion basis using the Z- statistic from a GEE model. Because two lesions from the same patient can not be considered independent, use of the GEE model was proposed to account for the correlations between them. 


Generalized Estimating Equation

1 E(Y;)=u;

1 g(M;) = X
= Y paiency for patient i, lesion |

— X; : covariate vector

— [3: coefficient vector

1Y; with the same i not necessarily independent

— In this study, two lesions from the same patient
might be correlated
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As a side note, GEE stands for generalized estimating equation. Here is the model specification. In GEE model, dependent variables are not necessarily independent. In this study, GEE model is proposed in consideration that two lesions from the same patient might be correlated. 


Patient
Accountability

Optimal PTA
n=113

Bare Zilver Zilver PTX
n=59 (ITT). 56(AT) n=61 (ITT). 64 (AT)
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As Dr. Brooks reported: 238 patients were randomized to the control (PTA) group, 236 patients were randomized to the treatment (Zilver PTX) group. These provide the primary endpoint analysis populations.



In the PTA control group, 120 patients experienced acute PTA failure and underwent a second randomization to either placement of a bare Zilver stent(s) (59 patients, 62 lesions) or a Zilver PTX stent(s) (61 patients, 63 lesions). The second randomization does not affect the primary endpoint analyses.


Primary Safety Endpoint
Results

1 Non-inferiority test is met on PP population (235
pt. in Treatment and 236 pt. in Control)

— Kaplan-Meier estimates
1 Epr =90.4%

| Epr=839%

1 Difference(Epry — Epra ): 6.5% with 2-sided 95%C..
(0.5%. 12.5%)

— Non-inferiority test
1P-value < 0.01

1 Primary safety endpoint is also met on ITT and
AT populations

a4
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On per-protocol population, the Kaplan Meier estimates of the event free survival rates are 90.4% and 83.9% for the treatment and control groups. The p-value for the non-inferiority test is less than 0.01. Therefore, there is evidence that the Zilver PTX stent is not inferior to PTA by more than 10% on the primary safety endpoint.



Other than the per protocol population, the primary safety endpoint was also performed on intent to treat and as treat populations. The study met the non-inferiority test on all three populations with a non-inferiority margin of 10%. 

 

If it had been though of in advance, the study would have also pass superiority test. 


Primary Effectiveness
Endpoint Results

1 Primary effectiveness endpointis meton ITT
population (247 lesions In treatment and 251
lesions in control)

— GEE model estimates
1PPpry = 75.9%

— Superiority test
1P-value < 0.01
1 Treatment patency rate is higher

1 Primary effectiveness endpoint is also met on
PP and AT populations
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Using GEE model, on the intent-to-treat population, the estimated primary patency rates are 75.9% and 28.2% for the treatment and control groups. The p-value for the superiority test is less than 0.01. Since the primary patency rate for the treatment group is higher, the null hypothesis is rejected and Zilver PTX stent is found to be superior to PTA on the primary effectiveness endpoint.



The primary effectiveness endpoint is met on all three populations. 




=)
Missing Data and Worst Case

A EWATES

1 About 8% missing data on the primary
effectiveness endpoint (per-lesion)

Lesions with Missing Data

Variable Intent-to-treat {ITT) Pre-protocol (PP] As-treated {&T}

7. 7.6%
(19/ u" 19/ uu. ; 9/ 'jj:: (19/249)

Primary effectiveness endpoint

I Worst Case analy3|s
— All missing in treatment are counted as failures
— All missing in control are counted as successes

— Still met primary effectiveness endpoint on all three
populations
Primary Patency (95% CI)

Intention-to-treat (ITT) r-pr ol (PP As-treated (AT)
31.5% (25.9%, 37.6%) | 31.0% (25.4%, 37.1%) | 30.5% (25.0%, 36.7%)

Zilver PTX neltmeut group 70.1% (64.0%. 75.5%) | 70.4% (64.3%, 75.8%) | 71.3% (65.2%, 76.6%)
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There are about 8% missing data on the primary effectiveness endpoint. 



The worst-case analyses of the primary effectiveness endpoint for the ITT, PP and AT populations using GEE model all have p-values less than 0.01 on the treatment effect, indicating rejection of the null hypothesis.




L Gender Analysis
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1 KM estimate

— Female:
1 88.9% for the treatment
1 78.8% for the control

===Female: Control (PTA) = M a I e :

—Female: Treatment (Zilver PTX)
=== Male: Control (PTA)
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1 Covariate Analysis (FDA initiated)
— Logistic regression
— Covariates: treatment, age, gender, body mass index, smoking status,
diabetes, hypercholesterolemia, hypertension, carotid disease, renal
disease, pulmonary disease, congestive heart failure, previous Mis,

and previous diagnosis of cardiac arrhythmia , and treatment*gender
Interaction

— No treatment*gender interaction detected 80


Presenter
Presentation Notes
The effect of gender on the performance of the Zilver PTX stent is analyzed by comparing the primary safety and effectiveness outcomes for the female and male patients.  The Kaplan Meier estimates of the event free survival rates for female are 88.9% and 78.8% for the treatment and control groups, respectively. The rates for male are 90.5% and 84.5% for the treatment and control groups. 



Covariate analysis is performed using logistic regression. Treatment effect is significant after adjusting for covariates. No interaction between gender and treatment is detected.


Gender Analysis

1 KM estimate

— Female:
179.1% for the treatment
138.1% for the control

>
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=== Female: Control (PTA)

| SR - Male:
| ) 184.5% for the treatment
vo 129.7% for the control
1 Covariate Analysis (FDA initiated)
— GEE model

— Covariates: treatment, gender, BMI, hypercholesterolemia, smoking
status, total occlusion, lesion length, and treatment*gender
interaction

— P-value for treatment*gender interaction: 0.052
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For the primary effectiveness endpoint, a covariate analysis utilizing the GEE model is performed.  The treatment effect is significant after adjusting for Covariates. The p value for the treatment*gender interaction is 0.052.  This suggests that the magnitude of the treatment benefit may potentially be greater for males than for females. 



Despite the interaction with a p-value of 0.052, a pronounced treatment effect can be observed for both genders. For female, the Kaplan Meier estimates of the primary patency rates are 79.1% and 38.1% for the treatment and control arms, respectively. For male, the rates are 84.5% and 29.7% for the treatment and control. 


Summary of Randomized Study

1 The primary safety endpoint appears to
meet its pre-specified non-inferiority
criterion.

1 The primary effectiveness endpoint appears
to meet its pre-specified superiority criterion.
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In summary, the primary safety endpoint appears to meet its pre-specified non-inferiority criterion.

The primary effectiveness endpoint appears to meet its pre-specified superiority criterion.
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This concludes my presentation of the Zilver PTX study statistical conclusions and review team considerations and I would now like to hand over the presentation to Dr. Aggrey, who will provide a an overview of the post-approval study considerations. 






Post—Approval Study
(PAS) Considerations

George K. Aggrey, MD MPH
Division of Epidemiology
Office of Survelillance and Biometrics
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Good morning. My name is George Aggrey. 



I am the epidemiologist assigned to this PMA.



I will now present the Post-approval study considerations.










General Principles
for Post-Approval Studies

Obijective is to evaluate device performance and
potential device-related problems in a broader
population over an extended period of time after
premarket establishment of reasonable evidence
of device safety and effectiveness

Post-approval studies should not be used to
evaluate unresolved issues from the premarket
phase that are important to the initial
establishment of device safety and effectiveness

85


Presenter
Presentation Notes
There are two general principles for post-approval studies,

The main objective of conducting post-approval studies is …



To evaluate device performance and potential device-related problems in a broader population over an extended period of time after premarket establishment of reasonable evidence of device safety and effectiveness.



Post-approval studies should not be used to evaluate unresolved issues from the premarket phase that are important to the initial establishment of device safety and effectiveness.




Need for Post-Approval Studies

1 Gather postmarket information

— Long-term performance including effects of re-
treatments & device changes

— Real-world device performance (patients and
clinicians)

— Effectiveness of training programs

— Sub-group performance

— Outcomes of concern (safety and effectiveness)

1 Account for Panel recommendations
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The reasons for conducting post-approval studies are:

To gather post-market information, including:

    first  --Longer-term performance of the device.

    next  --Data on how the device performs in the real world, in a broader patient population that is treated by {community-based physicians} and {specialists}, as opposed to

              highly selected patients treated by investigators in the clinical trials. 

    next  --Evaluation of the effectiveness of training programs for use of devices. 

 and next --Evaluation of device performance in sub-groups of patients, since clinical trials tend to have limited numbers of patients, or no patients at all, in certain vulnerable

                  sub- groups of the general patient population.

 then finally --monitor adverse events, especially rare adverse events that were not observed in the clinical trials.

In addition, post-approval studies can also address any other issues that may be identified by panel members based on their expertise.


Post-Approval Study Components

1 Fundamental study question or hypothesis
1 Safety endpoints and methods of assessment

1 Acute and chronic effectiveness endpoints
and methods of assessment

1 Duration of follow-up
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Post-approval studies should contain …

A fundamental study question or hypothesis

Safety endpoints and methods of assessment

Acute and chronic effectiveness endpoints and methods of assessment.

The PAS should specify the duration of follow-up


Zilver PTX Postmarket Issues

1 Long-term (5-year) major adverse events in
the post-approval study population

1 5-year risk of stent thrombosis and stent
fracture

—Premarket (randomized + reqistry) 1-year
iIncidence:

11.4% Fracture
12.8% Thrombosis (KM estimate)
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Should the application be approved, the FDA review team identified the following post market issues for this device: 



The long-term major adverse events, as classified in the pre-market study, should be examined in the post-approval study population.



The risk of potential late rare adverse events including stent fracture and late stent thrombosis is estimated to be in the range of 1-3%. 



From the combined Zilver PTX premarket data an incidence of 1.4% for stent fracture and 2.8% (Kaplan Meier estimate) for thrombosis were observed at one year.

 




® Outline of Sponsor's Proposed

PAS

Hypothesis

Where:

1 EFSp and EFS;, is event-free survival in
Zilver PTX and PTA groups, respectively

1 0 is non-inferiority margin = 10%

Study Design

Continued follow-up through 5 years of IDE
RCT study patients.

Evaluation at yearly intervals.

Sample Size

Up to 217 Zilver PTX patients and 222 PTA
control patients from the IDE RCT.

1113 patients per group with 5 years f/u dat8a9
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The next couple of slides provide an overview of the proposed post-approval study based upon Cook's formal submission to FDA received on July 5, 2011. While the company proposed in their slides adding 5-year data from subjects enrolled in a broad range of institutions globally , FDA has not formally received this proposal or had an opportunity to review and carefully consider it.



The test of the primary hypothesis is patients in the Zilver PTX stent treatment group will have a non-inferior event-free survival (EFS) at five years compared to patients in the PTA control group, with a non-inferiority margin of δ = 10%. 



The study design of the proposed PAS will follow prospectively for 5 years subjects enrolled in the pivotal study.

Evaluation of the study population will occur at yearly intervals.



The PAS study population will be comprised of the available randomized IDE subjects of 217 Zilver PTX patients and 222 Control patients who presented with symptomatic stenotic or occlusive atherosclerotic lesions of the above-the-knee femoropopliteal artery. 



The sponsor believes the number of available study patients will be sufficient to provide 113 patients per study group with 5 years of follow-up data.   










Outline of Sponsor's Proposed
PAS — Sample Size Calculations

1113 per treatment group

— Kaplan-Meier estimates of EFS at 60 months

1Zilver PTX stent treatment group = 77.8%
1PTA control group = 73.6%

— exact non-inferiority test for two binomial
populations

—delta = 0.10

—alpha = 0.05

— power = 0.80

— loss to follow-up rate = 5% per year


Presenter
Presentation Notes


Based on the formal proposal, the sponsor calculated a sample size of 113 patients per treatment group for the evaluation of the primary safety endpoint of Event Free survival at 5 years.



The current Kaplan-Meier estimates of event free survival at 60 months for the Zilver PTX stent treatment group and the PTA control group are 77.8% and 73.6%, respectively.  



This sample size was calculated using an exact non-inferiority test for two binomial populations, a delta=0.10, alpha=0.05, and 80% power. The sponsor considered the loss to follow rate to be less than 5% per year.


Outline for Proposed PAS

Primary *5-year composite:
Safety -Death
Endpoints -TLR
-Target limb ischemia, surgical repair of
target vessel
-Worsening Rutherford Classification by 2
classes or to Class 5/6
Statistical Kaplan Meier estimates of event free survival
Analysis compared using Z-statistics
*The primary safety Ho will be rejected if
EFSp — EFSpr, > Z ,SE - 6, for @=0.05
Secondary | Stent fracture at 5 years (flat-plate x-ray)
Safety

Endpoints

Late Stent thrombosis at 5 years

(0|
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The Primary Safety Endpoint is Event Free Survival  at 5years, a composite endpoint of freedom from death, T L R ,

 target limb ischemia or surgical repair of target vessel and

 freedom from worsening of Rutherford Classification by 2 classes or to class 5 or 6. 



This endpoint will be evaluated using Kaplan Meier estimates of event free survival compared with Z-statistics. 



The sponsor proposed to closely monitor and evaluate the secondary endpoints of stent fracture and late stent thrombosis. 

Stent fracture will be monitored by flat-plate x-ray. 


FDA Assessment —
PAS Outline

1 Endpoints assess long-term safety and stent integrity at 5-
years

— Primary and secondary endpoints and length of follow-
up are appropriate

1 Premarket registry subjects only consented out to 2 years
— Possible selection bias introduced through re-consenting

1 Proposed inclusion of PAS broad range of institutions
globally

— Generalizability to the US population may be limited

1 The sample size proposed by the sponsor (n =900) does
not account for losses to follow-up
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The review team agrees that a post approval study should be conducted to evaluate long term safety and integrity of the Zilver PTX stent, and agrees with the primary and secondary endpoints to be evaluated at 5 years. 



The formal PAS proposal did not include premarket registry subjects. However, as the sponsor described this morning they now propose to include their registry participants in the PAS. It is important to note these participants were consented only for 2 years. FDA is concerned that   re-consenting these participants could introduce selection bias



The sponsor now proposes adding 5-year data from a postmarket study conducted at a broad range of institutions globally , it is not clear what proportion of this cohort will be OUS therefore Generalizability to the US population may be limited



The sample size proposed by the sponsor (n =900) does not account for losses to follow-up. I will further discuss sample size requirements in my next slide.


FDA Sample Size Rationale

1 In the premarket study, the sponsor calculated
that in order to establish the rates of late rare
events, 900 patients would be sufficient.

1 Rare events: Stent thrombosis, stent fracture (1-
2%)
— Assumed rate = 1%
1 1-sided 95% upper bound = 1.74%
1 sample size = 898
— Assumed rate = 2%
1 1-sided 95% upper bound = 2.95%
1 sample size = 903
1 Based on the premarket follow-up it's reasonable
to expect 11% loss to follow-up at 5 years. .
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In the premarket study, the sponsor calculated that 900 patients would be sufficient to establish the rate of late rare adverse events that may occur at the rate of 1-2%, such as late thrombosis, stent fracture, and un-specified toxicities. 



Assuming an event occur at a rate of 1%, using one-sided exact binomial 95% confidence interval with upper bound 1.74%, 898 

patients will be required to establish the rate of that event.



 Similarly, assuming the event rate is 2%, using one-sided exact binomial 95% confidence interval with upper bound 2.95% the sample size required is 903 patients.  



Consequently, the single arm registry study contributed 787 patients while the randomized PTX treated cohort contributed 241 patients to the premarket study.



Based on the premarket follow-up it’s reasonable to expect 11% attrition at 5 years, therefore the PAS  sample size should account for annual attrition.










Panel Questions

1 Please comment on the need to enroll additional
subjects as part of a post-approval study.

1 Please comment on whether subjects from the
global registry could be re-consented for longer-
term follow-up without introducing selection bias.

1 Please also comment on the appropriateness of
leveraging data collected from new subjects
enrolled from outside the US.

1 Please comment on any other aspects of the post-
approval study. o
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Based on the applicant's proposed post approval study plan and our initial assessment, we will be asking the Panel, during your afternoon deliberations, to discuss whether the proposed PAS plan is appropriate to address long term safety of the Zilver PTX stent in the target population, and to make recommendations.



In particular, we will be asking the panel to discuss the following issues: 



Please comment on the need to enroll additional  subjects as part of a post-approval study.



Please comment on whether subjects from the global registry could be re-consented for longer-term follow-up without introducing selection bias. 



Please also comment on the appropriateness of leveraging data collected from new subjects enrolled from outside the US.



Please comment on any other aspects of the post-approval study.
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This concludes my presentation of the post-approval study considerations and I would now like to hand over the presentation to Ms. Kumar, who will provide the FDA conclusions




Conclusions

i The Zilver PTX Study met the pre-specified safety and effectiveness
endpoints

I The Zilver PTX Study did not raise any safety concerns
il Significance of late term rare events unknown

I Sub-analyses comparing various treatment strategies suggested a
benefit for the Zilver PTX stent

i Long-Term Follow-up Availability and Results

I Post-market follow-up

96


Presenter
Presentation Notes
I'd like to conclude FDA's presentation with a brief summary of our primary observations about the data used to support this PMA, which we believe will be the most relevant to your subsequent deliberations.

First, the study appears to have met the pre-defined primary safety and effectiveness endpoint. 

Second, there were no safety signals of elevated rates of death, stent thrombosis, or stent fracture in the Zilver PTX arm

Third, due to sample size of only 479 patients in the randomized control trial, limited conclusions can be drawn for on the significance of late term rare clinical events.

Fourth, additional sub-analyses also demonstrated numerically higher patency rates for Zilver PTX in various comparisons, including provisional Zilver PTX versus provisional bare metal stenting, and Zilver PTX versus standard therapy with optimal PTA or provisional bare metal stenting.  Note is made that these sub-analyses were not pre-specified in the protocol and were not adjusted for multiplicity

Fifth, data made available for the PMA included all subjects that were eligible for their two-year follow-up visit, which was approximately 84% of subjects.  While this data suggests a sustained benefit for the Zilver PTX compared to PTA, given the lack of data on long-term effects of drug-eluting stents in the femoropopliteal arteries, it is not clear what follow-up duration is adequate to fully assess the safety and durability of Zilver PTX implantation.

And as such, the review team believes that post-market follow-up up to 5 years could provide a sufficient amount of long-term data that would facilitate the evaluation of less common adverse events.  The review team believes that new patients need to be enrolled in a post-approval study in order to perform a statistically valid evaluation of these events, and that inclusion of patients from outside the United States would warrant additional consideration.










Thank you


Presenter
Presentation Notes
This concludes FDA’s Presentation.  Thank you for your time.
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