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MEETING
(8:00 a.m.)
DR. LANGE: Good morning. I'd like to call the first day of the Circulatory System
Devices Panel to order. I am Dr. Richard Lange. I'm Chairman of this Panel. I'm currently
president of the Texas Tech University Health Sciences Center in El Paso and previously had
a life as an interventional cardiologist.
I note for the record that the voting members present constitute a quorum as
required by 21 C.F.R. Part 14. I would also like to add that the Panel members participating
in today's meeting have received training in FDA device law and regulations.
Before we begin, I would like to ask our distinguished Panel members and the FDA
staff seated at this table to introduce themselves. Please state your name, your area of
expertise, your position, and affiliation. And we'll start with Dr. Zuckerman.
DR. ZUCKERMAN: Good morning. Bram Zuckerman, Director, FDA Office of
Cardiovascular Devices.
DR. RASMUSSEN: Good morning, my name is Todd Rasmussen. I am Professor of
Surgery and Associate Dean for Research at the Uniformed Services University, and I'm an
attending vascular surgeon at Walter Reed National Military Medical Center.
DR. LEVY: Good morning, I'm Elliot Levy. I'm a staff clinician and interventional
radiologist at the Center for Interventional Oncology at the National Institutes of Health.
DR. LoGERFO: I'm Frank LoGerfo. I'm a vascular surgeon, retired from clinical
practice. I run a research laboratory. I'm at the Beth Israel Deaconess Medical Center in
Boston and Professor of Surgery at Harvard.
DR. BLANKENSHIP: Good morning. Jim Blankenship. I'm with Geisinger Medical
Center in Danville, Pennsylvania, Chair of Cardiology for the system and an interventional
cardiologist currently practicing.
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DR. KANDZARI: Good morning, I'm David Kandzari. I'm an interventional
cardiologist. I'm the Director of Interventional Cardiology at the Piedmont Heart Institute
and Chief Scientific Officer for Piedmont Healthcare in Atlanta, Georgia.
DR. CIGARROA: Good morning, I'm Joaquin Cigarroa, Professor of Medicine at
Oregon Health and Sciences University, Chief of Cardiology. I'm a general cardiologist with
added qualifications in interventional cardiology.
DR. SOMBERG: I'm John Somberg, I'm a Professor of Medicine and Pharmacology
and Cardiology at Rush University in Chicago, and my areas of expertise is cardiovascular
pharmacology and clinical trial design.
MS. WASHINGTON: My name is Evella Washington. I'm the DFO.
DR. BALLMAN: I'm Karla Ballman. I'm from Weill Cornell medicine in New York. I am
the Division Chief of Biostatistics and Epidemiology, and I'm a statistician and
epidemiologist.
DR. HIRSHFELD: I'm John Hirshfeld. I'm an interventional cardiologist and Professor
of Medicine at the University of Pennsylvania.
DR. SUN: Duxin Sun from the University of Michigan, Professor of Pharmaceutical
Science and also Director of Pharmacokinetics Core. So my main research interest is drug
discovery, not in medicine, and cancer therapy.
DR. GRAVEREAUX: Ed Gravereaux, a vascular surgeon from Brigham and Women's
Hospital in Boston.
DR. KIP: Kevin Kip, Professor of Epidemiology and Biostatistics, University of South
Florida, Tampa, Florida.
MS. DAIGLE: Patricia Daigle, with the LSU Medical School as a nurse practitioner in
interventional cardiology and now at Eastern Louisiana Mental Health, and I'm the
Consumer Representative.
Free State Reporting, Inc.
1378 Cape St. Claire Road
Annapolis, MD 21409
(410) 974-0947

11

MR. JARVIS: Hello. Gary Jarvis. I'm the Industry Representative, and I'm with Alfa
Medical.
DR. POSNER: Phil Posner. I'm the Patient Rep, Ph.D. in biomedical sciences,
courtesy Professor of Physiology, University of Florida College of Medicine.
DR. LANGE: Thank you. As you can see, we have a very distinguished Panel, and I
want to thank everybody for serving on the Panel, and I want to thank everybody who will
be participating in the panels today and tomorrow.
By the way, if you have not already done so, please sign in at the attendance tables
just to my right.
Evella Washington, the Designated Federal Officer for the Circulatory System Devices
Panel, will make some introductory remarks at this time.
DR. ZUCKERMAN: Excuse me, Evella. Just for the record, could Dr. Krucoff introduce
himself?
DR. LANGE: Oh, sorry, Mitch. Go ahead. Glad you're here.
DR. KRUCOFF: My apologies. It was an unfriendly morning. Mitch Krucoff. I'm a
Professor of Medicine and interventional cardiologist at Duke University. I'm the Director
of the Cardiovascular Devices Unit at the Duke Clinical Research Institute. My apologies.
DR. LANGE: And you're among friends now, Mitch. Glad to have you here.
Evella, it's all yours.
MS. WASHINGTON: Good morning. I will now read the Conflict of Interest
Statement.
The Food and Drug Administration is convening today's meeting of the Circulatory
System Devices Panel of the Medical Devices Advisory Committee under the authority of the
Federal Advisory Committee Act of 1972. With the exception of the Industry Representative, all
members and consultants of the Panel are special Government employees or regular Federal
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employees from other agencies and are subject to Federal conflict of interest laws and
regulations.
The following information on the status of this Panel's compliance with Federal ethics
and conflict of interest laws covered by, but not limited to, those found at 18 U.S.C. Section 208
are being provided to participants in today's meeting and to the public.
FDA has determined that members and consultants of this Panel are in compliance with
Federal ethics and conflict of interest laws. Under 18 U.S.C. Section 208, Congress has
authorized FDA to grant waivers to special Government employees and regular Federal
employees who have financial conflicts when it is determined that the Agency's need for a
particular individual's services outweighs his or her potential financial conflict of interest.
Related to the discussions of today's meeting, members and consultants of this Panel
who are special Government employees or regular Federal employees have been screened for
potential financial conflicts of interest of their own as well as those imputed to them, including
those of their spouses or minor children and, for purposes of 18 U.S.C. Section 208, their
employers. These interests may include investments; consulting; expert witness testimony;
contracts/grants/CRADAs; teaching/speaking/writing; patents and royalties; and primary
employment.
For today's agenda, the Panel will discuss and make recommendations on information
related to recent observations of increased long-term mortality in peripheral arterial disease
patients treated with paclitaxel-coated balloons and paclitaxel-eluting stents, compared to
patients treated with uncoated comparator devices. FDA requests Panel input regarding the
presence and magnitude of the signal and potential causes. FDA also seeks input regarding
appropriate regulatory actions associated with the findings.
Based on the agenda for today's meeting and all financial interests reported by the
Panel members and consultants, no conflict of interest waivers have been issued in accordance
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with 18 U.S.C. Section 208.
Gary Jarvis is serving as the Industry Representative, acting on behalf of all related
industry. He is employed by Alfa Medical.
We would like to remind members and consultants that if the discussions involve any
other products or firms not already on the agenda for which an FDA participant has a personal
or imputed financial interest, the participants need to exclude themselves from such
involvement and their exclusion will be noted for the record.
FDA encourages all other participants to advise the Panel of any financial relationships
they may have with any firms at issue.
A copy of this statement will be available for review at the registration table during this
meeting and will be included as a part of the official transcript. Thank you.
For the duration of the Circulatory System Devices Panel meeting on June the 19th of
2019, Dr. Duxin Sun has been appointed to serve as a Temporary Non-Voting Member. For the
record, Dr. Sun is a member of the Pharmaceutical Science and Clinical Pharmacology Advisory
Committee at the Center for Drug Evaluation and Research. This individual is a special
Government employee who has undergone the customary conflict of interest review and has
reviewed the material to be considered at this meeting.
The appointment was authorized by Russell Fortney, Director of the Advisory
Committee Oversight and Management Staff, on May the 13th of 2019.
Before I turn the meeting back over to Dr. Lange, I would like to make a few general
announcements.
Transcripts of today's meeting will be available from Free State Court Reporting,
Incorporated.
Information on purchasing videos of today's meeting can be found on the table
outside the meeting room.
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The press contact for today's meeting is Mr. Michael Felberbaum. If anyone from
the press desires to speak with him, please see Mr. Artair Mallett at the desk outside the
meeting room to obtain his contact information.
I would like to remind everyone that members of the public and the press are not
permitted in the Panel area, which is the area beyond the speaker's podium here. I request
that reporters please wait to speak to the FDA officials until after the Panel meeting has
concluded.
If you are presenting in the Open Public Hearing session today and have not
previously provided an electronic copy of your slide presentation to me, please arrange to
do so with Mr. Artair Mallett at the registration desk.
To help the transcriber identify who is speaking, please be sure to identify yourself
each and every time that you speak.
Finally, please silence all cell phones and other electronic devices as I turn the
meeting back over to Dr. Lange. Thank you.
DR. LANGE: And I didn't see anybody take their cell phone out, so if it's not silent,
please take a moment and do so, both for the Panel and the audience.
Before we have the FDA presentation, just a couple things. I just want to remind the
Panel this is a public forum, so I'll ask that there will be no sidebar conversations. All
conversations are basically open to the public.
Again, I want to stress that to protect the confidential information, I'm going to ask
people not to approach the seating area here either at lunch or at break and certainly not
during the presentations as well.
Again, reporters, please refrain from speaking to the FDA Panel or any of the Panel
members until after the meeting is concluded.
And I think that's -- oh, the last thing is, by the way, there will be times where the
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Panel is deliberating and we'll be asking questions of one another, and I know sometimes
people in the audience feel like they have the answer or want to give the answer, but the
invitation to come to the podium will be made by me either to the FDA or to any of the
pharmaceutical representatives here. So unless invited to come to the podium, please
don't approach; I'll ask you to sit down.
And the last thing is what we're doing here is very important. It's always important.
This one's particularly important, you can see the interest here, and to make sure that we
address all the issues, I'm going to keep a very strict timeline and time schedule. So if you
have a 15-minute speech, it is a 15-minute speech and -- or presentation, and at the end of
15 minutes, if you're not done, I'll ask you to please conclude and please sit down, whatever
that time is. So if you know ahead of time you're going to go over, please pare it down right
now and make sure that the important thing that you say is in your allotted time; otherwise,
we're going to miss it and I really don't want to miss it. So I just want to make sure that
everybody is aware, and I'll mention that today and I'll mention that tomorrow as well.
With that, we'll now proceed to the FDA's presentation. By the way, they will have a
1-hour presentation, and I would like to invite Dr. Eleni Whatley to approach the podium to
begin the FDA presentation, after which, each speaker will come to the podium and identity
themselves before they begin.
Again, I will remind public observers at this meeting that while this meeting is open
for public observation, public attendees may not participate except at the specific request
of the Panel Chair, i.e., me.
So with that, Dr. Whatley, I'd like to turn it over to you.
DR. WHATLEY: Good morning, my name is Eleni Whatley, and I'll be providing the
introduction for the FDA presentation relating to our analyses for the potential late
mortality signal associated with paclitaxel-coated drug-coated balloons, referred to as DCBs,
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and drug-eluting stents, referred to as DES.
These analyses were conducted by a large multidisciplinary team of statisticians,
clinicians, and engineers whose names are depicted on this slide. Given that the products
under question are drug-device combination products, reviewers from both the Center for
Devices and Radiological Health, referred to as CDRH, and the Center for Drug Evaluation,
referred to as CDER, were involved in this signal analysis.
I'll be providing the introductory comments. Dr. Adrijo Chakraborty and Dr. Yu Zhao will
be presenting the statistical analyses, and Dr. Donna Buckley will present the clinical and cause
of death analyses.
This is a general issues Panel regarding a potential late mortality signal associated with
paclitaxel-coated DCBs and DES for use in peripheral arterial disease, or PAD.
The signal was first detected using a meta-analysis by a group from Patras University led
by Konstantinos Katsanos and has been further investigated by FDA, industry, academic
organizations, and stakeholders, all who will be presenting their findings to the Committee
today.
The purpose of this Panel is to gain a better understanding regarding the noted increase
in mortality and how this may affect patient safety regarding these devices. FDA will be
presenting on both days.
The first day will be focused on the analyses and questions related to the presence and
magnitude of a signal, the potential for a class effect, and determination for potential causality.
Tomorrow will be focused on potential dose effect, the benefit-risk profile of the devices, and a
discussion of potential next steps related to their use, including modifications to clinical trial
designs, approved product labeling, and need for additional studies.
The agenda for FDA's presentation for Day 1 of the general issues Panel is as follows: I'll
first provide some background information on the devices and disease state. I will then briefly
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summarize the meta-analysis that initially identified a mortality signal as well as summarize our
initial review and associated safety communications. Finally, we will go through more recent
data analyses which include accountability information, mortality analyses, assessment of
missing data, subgroup analyses, and cause of death analyses. We will then summarize our
conclusions.
Peripheral arterial disease, or PAD, occurs when there's reduced blood flow to the legs
due to clogged or narrowed arteries. These lesions are mostly in the femoropopliteal segment
of the upper leg and result in symptoms of varying degrees of claudication. People who are
older, smoke, are obese, or have diabetes, high blood pressure, or high cholesterol, are at
higher risk for developing PAD.
Treatment for PAD includes percutaneous transluminal angioplasty, referred to as PTA,
bare-metal stenting, referred to as BMS, bypass, atherectomy, and more recently, DCB and DES.
These later devices were developed due to limitations of the non-coated devices, which often
result in restenosis due to the neointimal hyperplasia related to mechanical injury of the vessel
wall. The drug was added to the balloons and stents in order to prevent proliferation of
smooth muscle cells.
The first drug-coated device to treat PAD was approved in 2012, and there are five U.S.
approved devices to date, all of which use paclitaxel as the drug.
DCB and DES are drug-device combination products. The primary mode of action is
the mechanical dilatation of the vessel wall by the stent or balloon, the device constituent
part. A secondary mode of action is inhibition of restenosis by the drug constituent part.
Prior to approval, the applications go through an in-depth review by a
multidisciplinary team that includes reviewers from both CDRH and CDER.
As can be seen in the images, there are differences in mechanism of action of the
device constituent part between DES and DCB, most notably that DES are implants and DCBs
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are not. Both have benefits and limitations.
Paclitaxel is a cytotoxic drug that was first approved as a chemotherapeutic agent to
treat various types of cancers, including ovarian, breast, and non-small cell lung cancer. The
drug is typically administered intravenously at a dosage of 135 to 175 mg/m2 over a 3- to
24-hour period. At lower doses, paclitaxel has been shown to demonstrate cytostatic effects.
Due to these effects, paclitaxel has been used as an antiproliferative agent for the
prevention of restenosis in DCB and DES. The mechanism of action of paclitaxel for inhibition of
restenosis is achieved by stabilization of microtubules by preventing their depolymerization
during the final G2/M phase of cell division. This prevents smooth muscle cell proliferation in
response to vessel injury and thus reduces the risk for restenosis.
There are currently five U.S. approved paclitaxel-coated products for treatment of PAD.
There are two DESs, the Cook Zilver PTX DES, approved in 2012, and the BSC Eluvia DES,
approved in 2018. There are three approved DCBs, the Lutonix 035 DCB and Medtronic
IN.PACT Admiral DCB, both approved in 2014, and the Philips Stellarex DCB, approved in 2017.
The device attributes for these products are summarized in this table. The drug dose
density ranges from 0.16 µg/mm2 to 3.5 µg/mm2. However, please note that these are
calculated slightly differently due to the unique aspects of stents and balloons.
The dose ranges for the smallest to largest devices are depicted in the fourth column,
and the ranges studied in the pivotal clinical trials, which may be associated with multiple
devices used, are depicted in the fifth column. The excipients for polymers and carriers used in
the drug formulation are depicted in the sixth column. Finally, the last two columns are the
U.S. approved lengths and diameters of the products, which are also directly related to drug
dose.
All five approved devices were studied in pivotal randomized controlled trials, or RCTs,
and shown to have reasonable assurance of safety and effectiveness for their intended use. In
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these studies, no unexpected safety concerns or signals were detected.
Regarding effectiveness endpoints, four of five devices demonstrated increased patency
and reduced target lesion revascularization, or TLR, as compared to uncoated comparators.
The other device, the Eluvia DES, demonstrated non-inferior patency to the Zilver DES.
Please note that the primary endpoint time point for the pivotal RCTs is typically 30 days
for mortality and 1 year for other safety and effectiveness endpoints, though some additional
long-term data was available prior to approval, which typically includes limited data up to 2
years in most cases.
The approved indications for these devices were all for treatment of PAD in the
superficial femoral artery and proximal popliteal artery. The approved indications include
specified lesion lengths and diameters which ranged from 180 to 360 mm in length and 4 to
7 mm in diameter. All devices are approved for both de novo and stenotic lesions with some
devices also being approved for in-stent restenosis after additional clinical data were provided.
I will now briefly go over the initial findings that led to the potential safety signal.
As previously noted, by 2018, there were five U.S. approved paclitaxel-coated devices,
which at the time of approval were shown to have reasonable assurance of safety and
effectiveness for their intended use. However, in December 2018, a paper by Dr. Konstantinos
Katsanos and his group at Patras University concluded that, based on review of 28 U.S. and
outside of the United States, or OUS, RCTs, there was increased mortality associated with
paclitaxel-coated devices as compared to uncoated devices at 2 years and beyond.
Dr. Katsanos and his colleagues performed a comprehensive analysis with the data
available to them from the published studies. However, there were some limitations of the
meta-analysis, including that patient-level data were not available and that only a few of the
studies have long-term data to 5 years. The author noted these limitations and concluded that
additional analyses were warranted. This research group will present their updated analysis
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later this morning.
This table summarizes their initial findings. At 1 year, the meta-analysis demonstrated
similar risk of mortality between groups using a random effects model with a risk ratio of 1.08.
However, at 2 and 5 years, the authors noted a significant increase in risk of mortality with risk
ratios of 1.68 and 1.93, respectively.
After being made aware of this publication, FDA immediately began review of available
long-term data for the U.S. approved devices in order to determine if a similar signal was
detected. FDA's initial analysis, which replicated the Katsanos analysis but included additional
data for the U.S. RCTs, resulted in a similar conclusion as this group and determined that
additional analyses were warranted.
After FDA's initial review of available mortality data for these devices, FDA decided it
was pertinent to issue a safety communication in January 2019 acknowledging the recent metaanalysis, confirming that we are conducting additional analyses and recommending continued
surveillance of patients that received these devices and weighing of benefit or risk for these
devices for new patients.
As additional analyses were conducted, though our review was not final, FDA believed
an updated safety communication was warranted based on a definitive signal being detected by
FDA. Therefore, in March of 2019, FDA issued an updated communication confirming the
presence of a safety signal and recommending that alternative treatment options be used
instead of DCB and DES in most cases until further information is available. Additional FDA
analyses have now been completed and will be discussed within this presentation and Panel
deliberation. Additional communications and actions may be recommended after further Panel
deliberations.
I will now summarize our most recent analyses, including outlining the studies evaluated
and defining the patient populations.
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The primary datasets for the FDA analyses were the pivotal RCTs that were conducted
for the five U.S. approved devices. However, additional available RCTs and registry studies for
these devices were also evaluated and considered. The analyses conducted by FDA included:
•

Accountability and assessment for missing data;

•

Crude all-cause mortality rates;

•

Kaplan-Meier estimation and time to death;

•

Relative risk of mortality;

•

Cause of death rates;

•

Adverse event summaries;

•

Effects of dose, geography, and gender to mortality; and

•

A benefit-risk determination by evaluating TLR.

This chart includes all of the studies related to the five approved devices whose data
were analyzed for the potential mortality signal. The specific attributes of each study, including
study duration and status, can be seen.
As previously noted, the pivotal RCTs, which are highlighted in red, were the main
datasets used for the analysis, as we believed they provided the most robust data, as they
included concurrent comparators and long-term follow-up. However, additional RCTs, which
are highlighted in green, and registries, which are highlighted in yellow, were also analyzed.
The requirements FDA used for inclusion of a study in the analyses included any
randomized controlled trial available, for example, first in human, OUS, U.S. pivotal, postmarket
RCTs, or single-arm registries that included at least 200 patients and had at least 2-year
follow-up.
I now want to take some time to discuss the various patient populations that were
assessed.
FDA evaluated three different patient populations: the as-treated population, or AT; the
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intent-to-treat population, or ITT; and the modified as-treated population, or mAT.
For the as-treated population, the treatment group assignment was based on the actual
treatment a subject received during the index procedure regardless of randomization
assignment.
For the intent-to-treat population, subjects were assigned into either the drug-coated
device group or the control group, according to their primary randomization assignment.
The modified as-treated population was evaluated specifically for the Zilver PTX study
due to its unique trial design that allowed for secondary randomization and crossover due to
suboptimal PTA results. The treatment group assignment was based on whether a subject
received a drug-coated device treatment for the targeted lesion at any point during the first 12
months.
Regarding our analyses, mortality assessments were conducted for the ITT and AT
populations for all studies. In most cases, the ITT and AT populations were identical. As noted,
the mAT population was also assessed for the Zilver PTX given the unique trial design. While
FDA understands that it is traditional to use the ITT population as the primary assessment
group, for this analysis FDA selected the AT population because it identified patients with
confirmed treatment with and without paclitaxel at the time of the index procedure which
allowed for assessment for any effect of the drug. Therefore, analyses using the AT population
are being presented today and was discussed in the Executive Summary.
While the mAT population was also assessed for the Zilver PTX trial and further allowed
for assessment of later PTX treatment, this dataset was not considered for the primary analysis
as there was no way to account for this and directly compare with the other studies. Data for
the additional patient populations can be found in the appendices of the Executive Summary.
I will now present the accountability data for the patients in the five pivotal RCTs.
This accountability table provides a summary of the missing data for the pivotal RCTs up
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until their completed follow-up time point. The Cook, BD/Bard, and Medtronic studies all had
follow-up completed to 5 years, the Philips study completed follow-up to 3 years, and the BSC
study has completed follow-up to 2 years.
The missing data includes patients that were both lost to follow-up as well as patients
that withdrew consent. At the 1-year time point, which is the primary endpoint time point for
these trials, the amount of missing data was low, generally around 2 to 7%. At 5 years, the
amount of missing data ranged from 15 to 40%.
While the accountability was not consistent across trials, accountability was similar
between control and treatment groups in individual RCTs, and there was a substantial amount
of data reported at 5 years.
Because of the substantial amount of missing data, the sponsors made attempts to
obtain information on patients that were lost to follow-up and were able to provide FDA with
updated data at varying times throughout the analyses. Some of the data was not incorporated
into the panel pack materials due to the time constraints but is shown in this presentation.
However, due to time constraints, all analyses in the presentation do not necessarily use the
updated datasets. We will note what dataset was used when presenting. The data depicted in
this table are the initial datasets included in the Executive Summary.
This is the updated accountability table which highlights additional data that was
acquired for patients that were not included in the initial panel analyses and Executive
Summary. As can be seen, only some sponsors were able to provide updated data to FDA.
FDA and the sponsors worked together to stress the importance of acquiring this data to
clinical sites, which facilitated getting some of the additional data, particularly from patients
that were lost to follow-up. These updated data from added patients are incorporated into
some of the updated analyses that will be shown within this presentation.
The highlighted rows are the ones that are different from the numbers presented in the
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Executive Summary. As can be seen, the percentage of missing data at 5 years is now between
3 to 26%.
Please note that while additional data were provided, the effect of the overall analyses
of mortality were minimal. Our statistical team will discuss the impact of missing data on
mortality analyses later in the presentation.
I will now present the overall mortality rates for the AT population of the pivotal RCTs
before my statistical colleagues go over the additional mortality analyses.
All-cause mortality was calculated using only evaluable patients who had known death
status, in other words, known to be dead or alive at a specified time point or whose death
status can be inferred from a later time point. For example, if a patient had missing data at 1
year but was known to be alive at Year 2, they were counted as alive at Year 1.
The mortality rate was calculated by dividing the amount of patients who were known
to be dead over all patients in the study at that time with missing data omitted. The all-cause
mortality rates for the five pivotal RCTs can be seen in these graphs for Years 1 and 2. As can be
seen in the left graph, the mortality rates at Year 1 were very similar between testing control
groups and between studies, averaging around 2 to 3%. By Year 2 the mortality rates are still
similar but are now averaging between 5 to 7%.
At Year 3 you can start seeing a difference in some studies between the testing control
groups generally showing a 3 to 4% difference. Looking at the last two bars in the graph on the
left, note that this difference was not seen for the ILLUMENATE study, of which the control arm
appeared to have a higher mortality rate than the other studies though the test arm is still
similar. As a reminder, this study only has complete follow-up to 3 years.
By Year 5, as depicted in the graph on the right, mortality rates have increased to 15 to
25% for the test arm and 10 to 15% in the control arm, demonstrating distinct differences
between groups.
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Please note that these graphs were from the updated data which was slightly different
than the data presented in the Executive Summary.
Please also note that these graphs are for the AT population, but as previously noted,
the data for the ITT population were similar.
The actual crude mortality rates are depicted in this table. As noted from the graphs,
the 1-year rates are generally similar and around 3%. From there, the difference in mortality
rates between groups becomes greater as time progresses, which can be seen in the studies
that have 5-year data.
I'll now turn the presentation over to my statistical colleague, Dr. Adrijo Chakraborty, in
order to discuss the relative risk associated with these mortality rates.
DR. CHAKRABORTY: Thank you, Dr. Whatley. My name is Adrijo Chakraborty. I am a
mathematical statistician at FDA. In this presentation we will discuss the risk of mortality for
the patients who receive paclitaxel-coated device versus the non-paclitaxel device.
The analysis presented here is based on four pivotal studies. These four studies are
referred to as Cook Zilver PTX, Lutonix LEVANT 2, Medtronic SFA I and II, and Philips
ILLUMENATE. In this presentation, we'll primarily discuss results based on as-treated
population.
Meta-analysis techniques are used to combine estimates of treatment effects such as
risk ratio from different studies. The fixed effect model assumes that there is a common effect
that exists across studies. This assumption may not be appropriate when the studies are
different in patient population. Random effects model address this issue and allows variation in
treatment effects across studies or heterogeneity in the formulation of the model. If the
estimate of between-study variability turns out to be zero, then the random effects analysis
reduces to fixed effect analysis.
In this analysis, risk ratio is considered as the primary metric of interest. In the current
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context, the risk ratio or relative risk is defined as the ratio of all-cause mortality rates in the
experimental group versus the control group. Now, a hypothetical example of meta-analysis
will be discussed.
In this hypothetical example, a meta-analysis was conducted based on 22 studies. This
graphical display is referred to as a forest plot. All the forest plots in this presentation are
generated using meta package in R.
In this plot, the number of events and the total evaluables for both experimental and
control group and for each study are reported.
For each study, point estimates of risk ratios and their corresponding 95% confidence
intervals are presented graphically under the risk ratio column. These intervals are produced
using the estimates of variances obtained from each study.
The solid vertical line corresponds to Risk Ratio 1, indicating no difference in event rates
between experimental and control group. The RR and 95% CI column numerically present the
point and interval estimates of risk ratio for each study.
The weight-fixed and weight-random columns provide contribution of each study to the
overall estimate for the fixed and random effects, respectively.
The overall point estimate is a weighted average of risk ratio for each study. The
weights are determined differently depending on the model. The summary estimate based on
the fixed and random effects meta-analysis are presented as a diamond for each model. The
width of the diamonds represent width of corresponding 95% confidence interval. The vertical
dotted lines correspond to the point estimate obtained from fixed and random effects models.
Here τ2 represents the point estimate of between-study variance and I2 measures variation
across studies due to heterogeneity or difference in studies.
The estimated value in this hypothetical example, the estimated value of I2 in this
hypothetical example indicates that approximately 80% of the variability in treatment effects is
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due to difference in studies. Hence, in this example, a random effects model is preferable than
a fixed effect model. Random effects models also have limitation if the number of studies is
small. In such scenarios, estimation of the between-trial variability may not be reliable.
Now, the findings based on meta-analysis of the four pivotal RCTs will be discussed. The
Cook, Lutonix, and Medtronic studies have follow-up completed to 5 years. The Philips study
completed follow-up to 3 years.
FDA's statistical team implemented fixed effect and random effects model to obtain the
overall estimate of risk ratio for the as-treated population. The results of 1, 2, and 3-year are
presented in the forest plots. The treatment group that received paclitaxel-coated device are
referred to as experimental group, and the group that received non-paclitaxel device are
referred to as control group.
The overall point estimate for Year 1 is more than 1.0, but the confidence intervals
contain 1.0 as a plausible variable. For Year 2 the point estimate of risk ratio is greater than 1.0,
and the confidence intervals for both models contain 1.0. For Year 3 the trend continues and
the confidence interval based on random effects model contains 1.0.
The trend continues for 4-year as well. Philips ILLUMENATE is not included in the
4-year analysis. Hence, the 4-year analysis is based on only three RCTs.
For Year 5, which included three pivotal RCTs, the risk ratio estimate based on 5-year
data is 1.57 with a lower limit of 95% confidence interval greater than 1.0. The meta-analysis
results suggest that estimated increased risk of mortality for the patients who received
paclitaxel-coated device compared to the control device is approximately 57%.
The summary table contains results of the meta-analysis. An increasing trend of risk
ratio over the years can be observed. The summary table contains results of the meta-analysis
for each year. Based on the meta-analysis for all time points, the point estimate of risk ratio
remained greater than 1.0 for both models considered.
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Note that here, the number of studies is small, so estimate of between-trial variance
may not have adequate precision.
The analyses presented so far are based on complete cases. As mentioned earlier, the
percentage of missing data at 5-year was between 2.7 and 26%. The percentage of patients
with missing mortality status varied across individual trials and follow-up times. The table
reports the percentage of patients with missing mortality status at 5-year by treatment group
for the three RCTs.
FDA's statistical team conducted a sensitivity analysis to evaluate potential impact of
missing data on mortality analyses. Results based on 5-year mortality data will be presented.
Three different scenarios were considered.
In Scenario 1, missing mortality status were imputed based on observed mortality rates
within each group for each study. The table shows percentage of missing subjects for each
study and each group, observed 5-year mortality rate and the rates used for imputing the
missing mortality status for each group.
In the next scenario, missing mortality status is imputed based on least observed
mortality rate. The least observed mortality rate is obtained considering all the studies and
both experimental and control group, that is, total of six groups.
In Scenario 3, least mortality rate across all the studies and groups is used for imputing
the mortality status of experimental group, and the largest mortality rate was used for imputing
the missing mortality status of the control group. This scenario can also be referred to as best
possible scenario for the experimental group based on observed data.
Meta-analysis was conducted after the imputation and the point estimate of risk ratio as
well as 95% confidence interval for both fixed and random effects model and scenarios are
reported here. The table also shows result based on complete case analysis that was presented
earlier. The result suggests that estimated risk ratio is greater than 1.0 for all the scenarios
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considered.
The meta-analysis results suggest there is an increasing trend in the risk ratio for
mortality in patients treated with paclitaxel-coated devices compared to control devices for the
as-treated population. Similar trend is observed for ITT population.
The meta-analyses presented here are based on small number of studies, up to 3-year
are based on four studies, and analyses for 4-year and 5-year are based on three RCTs.
The FDA conducted a sensitivity analysis to evaluate the impact of missing data. The
results suggest that the increased risk of mortality remains for the scenarios considered. It is to
be noted that there the result is sensitive to the choice of the missing data imputation
methodology.
I'll now introduce my colleague, Dr. Yu Zhao, to discuss time to all-cause mortality and
subgroup analyses.
DR. ZHAO: Thank you, Dr. Chakraborty. Good morning, my name is Yu Zhao. I'm a
mathematical statistician at the Center for Devices and Radiological Health, FDA. I will report
the results of FDA's time to all-cause mortality analysis.
FDA assessed time to all-cause mortality for the four pivotal RCTs in the as-treated
population. Kaplan-Meier curves for all-cause mortality by treatment group were constructed
for each RCT based on the panel pack data. Different from the crude mortality rate, which
describes the mortality probability at a specific time point, the K-M curve estimates the survival
function during the entire follow-up period.
In addition, for patients who were censored during the follow-up, their survival
information until the censoring time was taken into account in the K-M curve under the
assumption of non-informative censoring, while these patients were considered as missing and
excluded from the reported complete case analysis of the crude mortality rate.
Here, the non-informative censoring means the knowledge of a censoring time of a
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patient provides no further information about this patient's likelihood of survival at a future
time had the patient continued to be observed in the study.
Here are K-M plots by treatment group for the four pivotal RCTs. In each plot, the blue
curve represents the paclitaxel-coated device group, and the red curve represents the noncoated device group.
The K-M plots for the Zilver PTX RCT, LEVANT 2, and the IN.PACT SFA study show a
similar trend. In each of these three studies, the K-M curve for the paclitaxel-coated device
group was under the K-M curve for the uncoated device group at a later period of 5-year
follow-up.
The K-M plots for the ILLUMENATE RCT shows a different trend. There appeared to be
no clear separation between the K-M curves for the two treatment groups during the follow-up
period.
Please note that for the ILLUMENATE study, 3-year follow-up has been completed, as
the follow-ups at Year 4 and 5 are still ongoing. Therefore, the number of patients at risk was
limited at Year 4 and beyond, as the corresponding K-M estimate became less precise.
FDA conducted subgroup analysis regarding geography and gender in the as-treated
population based on the panel pack data. The objective of the geography analysis is to assess
whether there was heterogeneity and treatment effect between U.S. and OUS. Here, the
treatment effect refers to the difference in time to all-cause mortality between paclitaxelcoated device versus uncoated device. For each of the four pivotal RCTs, K-M plots for all-cause
mortality were generated by treatment group and geography.
In addition, Cox proportional hazard model for time to all-cause mortality was fitted to
assess interaction between treatment group and the geography. The model included three
exploratory variables: the treatment, geography, and the interaction between treatment and
geography. A p-value less than 0.15 for the interaction term would indicate the existence of an
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interaction effect between treatment and geography, meaning that there was a differential
treatment effect between U.S. and OUS.
Please note that an alpha of 0.15 is commonly used for the interaction test since pivotal
studies are usually not powered for the interaction test.
By FDA's geography analysis for the IN.PACT SFA study, there appeared to be some
evidence of a differential treatment effect between U.S. and OUS patients. For the Zilver PTX
RCT, LEVANT 2, and the ILLUMENATE RCT, no evidence of differential treatment effect was
observed between U.S. and OUS patients.
The top two plots are the K-M plots by treatment group for U.S. and OUS separately for
the IN.PACT SFA study. For U.S. sites, the K-M curve for the IN.PACT DCB group was under the
K-M curve for the PTA group at a later period of the 5-year follow-up. For OUS sites, no clear
separation of K-M curves for the two treatment groups was observed throughout the 5-year
follow-up.
In addition, the p-value of the treatment by geography interaction in the Cox model was
0.1325, less than 0.15. Both results indicated possible evidence of differential treatment effect
between U.S. and OUS.
For the other three pivotal RCTs, no evidence of differential treatment effect was
observed between U.S. and OUS. The K-M plots by treatment group for U.S. and OUS
separately for the LEVANT 2 were presented at the bottom as an example. For both U.S. and
OUS sites, the K-M curve for the Lutonix DCB group was under the K-M curve for the PTA group
at a later period of 5-year follow-up.
In addition, the p-value of treatment by geography interaction in the Cox model was
0.6892, higher than 0.15. Both results indicated no evidence of differential treatment effect
between U.S. and OUS.
FDA also conducted a gender analysis to assess the heterogeneity and treatment effect
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regarding time to all-cause mortality between male and female in a similar fashion as the
geography analysis. For all four pivotal RCTs, no evidence of differential treatment effect
between the paclitaxel-coated device group and the uncoated device group was observed
between gender groups.
Now I'm going to give the podium to Dr. Donna Buckley. She will present the cause of
death analysis.
DR. BUCKLEY: Thank you. Hello, I'm Donna Buckley, interventional radiologist with the
Division of Coronary and Interventional Devices, and I'd like to briefly discuss FDA's assessment
regarding cause of death.
All deaths in the five pivotal trials were CEC adjudicated to determine relatedness to the
device and/or procedure. However, there are several limitations to this process which included
variable information and details regarding clinical information to facilitate adjudication. This
was particularly problematic when deaths occurred years after the procedure. A substantial
portion of the deaths were also categorized as unknown or other.
Also, the assessment of relationship to the drug or device was challenging. CECs did not
routinely include drug experts, and many patients had numerous comorbidities confounding
interpretation. There were various categorization methods, and often, patients had numerous
medical conditions that may have contributed to death but only a single cause of death
category was utilized.
While recognizing these limitations, FDA nonetheless evaluated the available cause of
death information to identify potential trends associated with mortality. Sponsors were asked
to identify the cause of death using a uniform categorization scheme, as shown, that identifies
specific death subtypes and groups those subtypes into cardiovascular and non-cardiovascular
causes.
The rates of cardiovascular and non-cardiovascular deaths from Years 1 to 5 are shown
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for the five pivotal trials. All study treatment groups were combined and the overall death
rates are reported. Because the five studies had different maximum follow-up times, the rates
are stacked by death year to allow for a qualitative comparison of death types over time. The
overall combined and, in most cases, the yearly rates of cardiovascular and non-cardiovascular
deaths were numerically higher in the paclitaxel device group versus the non-paclitaxel device
group.
FDA also evaluated whether there were differences in the death types for drug-eluting
stents versus drug-coated balloons compared to controls. Qualitatively, at 5 years, both DES
and DCB groups had higher mortality rates compared to PTA.
The most common cardiovascular death subtypes stratified by treatment group in the
U.S. pivotal trials is shown. The mortality rate for each cardiovascular subtype was numerically
higher for the combined paclitaxel device group versus the non-paclitaxel device group for all
categories except unknown.
Here, the most common non-cardiovascular death subtypes stratified by treatment
group is shown. The mortality rate for each cardiovascular subtype was numerically higher
for the combined paclitaxel-coated device group versus the uncoated device group for all
categories except infection and trauma.
Cumulative deaths related to malignancies had the largest gross difference in mortality
rates with an overall malignancy related death rate of 5.1% for paclitaxel devices compared to
3.2% for uncoated devices.
Given this observation, the specific types of malignancy in each group were examined.
Here, the type of malignancy was evaluated as a percentage of total deaths for the paclitaxel
and non-paclitaxel groups. For example, 30% of malignancy related deaths in the paclitaxel
group were attributed to lung cancer, whereas 50% of malignancy related deaths in the
uncoated device group were attributed to lung cancer.
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Overall, there were no qualitative trends identified to suggest a particular cancer type
was more frequent in a paclitaxel group.
To further investigate possible trends in mortality, FDA analyzed adverse event data in
the five pivotal studies. Adverse events were classified into 27 FDA-specified systems-based
categories. There were several limitations to this process, however. Adverse event reporting,
both frequency and classification, was not consistent across all trials. The capturing of adverse
events ranged from focused to exhaustive, which led to variability in the number of events
reported. For example, some trials reported only approximately 200 adverse events in 5 years,
while other similarly sized trials with similar enrollment criteria reported greater than a
thousand events for those identical time periods. Finally, some adverse event definitions were
subject to judgment, and interpretation may not have been uniform across trials.
Here, the sum of adverse events for each classification was reported over the sum of
evaluable patients for the completed follow-up of each pivotal RCT. Note that this assessment
includes the most common reported events and not all events.
These ratios were stratified by treatment group for each study to look for trends in the
types of adverse events reported. The results qualitatively suggest a higher percentage of
patients treated with paclitaxel-coated devices had adverse events in all categories except
injury. Although the inherent limitations of these data limit robust conclusions, there was no
specific group of adverse events identified that may suggest a mechanism for late-term
mortality.
Baseline comparisons were conducted between patients who died and patients
remaining alive at the end of the available follow-up period for the pivotal trials. In general,
patients who died were older, had more comorbidities, longer lesions, and less frequently used
statins versus surviving patients. In general, from this general analysis, there was no consistent
pattern of specific baseline characteristics that could be used to clearly identify patients who
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may be at particular increased risk of mortality.
Overall, the three leading causes of cardiovascular death were reported as other, heart
failure, and sudden death, respectively. The three leading causes of non-cardiovascular death
were malignancy, unknown, and pulmonary deaths.
Overall, patients treated with paclitaxel-coated devices had higher rates of all death
types versus patients treated with uncoated devices except for infection-related deaths and
trauma, which trended higher in the control group. There's also no clear trend from the data
provided that treatment with paclitaxel-coated devices was associated with an excess rate of
specific cardiovascular or non-cardiovascular death subtypes.
It should be noted that a substantial portion of cardiovascular deaths and noncardiovascular deaths were categorized as other or unknown, which limits interpretation.
It should also be noted that these assessments are qualitative and exploratory and were
conducted in an effort to potentially reveal a pattern of association that may warrant further
more focused investigation.
There was no specific group of adverse events identified that would suggest a
mechanism for late-term mortality.
And, finally, a general comparison of baseline characteristics was also not specifically
instructive and more detailed statistical analyses would need to be conducted to identify
potential covariates and predictors of mortality.
With that, I'd like to generally summarize FDA's process and conclusions reached from
the information and analyses presented today.
With regard to the regulatory process, FDA became aware in late 2018 of a potential
mortality signal with paclitaxel-coated devices used to treat PAD, primarily based on a metaanalysis published by Katsanos et al. Following that publication, FDA repeated the analysis and
generally confirmed the overall findings regarding a potential mortality signal.
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In order to facilitate transparency, FDA issued a safety communication in January 2019,
encouraging continued surveillance of patients treated with paclitaxel-coated devices and
notifying stakeholders that further analyses are warranted.
FDA believed it prudent to perform a focused analysis of FDA-approved devices for
which we could obtain patient-level information. Following our initial assessment of this device
subset, it was determined that the mortality trend persisted, which led to FDA's updated safety
communication in March 2019 informing stakeholders of the Agency's initial findings.
Since that communication, FDA has obtained updated patient-level data from the
affected industry, and the major analyses of those data were presented today. Throughout this
dynamic process, particular data has been corrected, refined, and updated based on current
information in order to facilitate reasoned and timely assessment upon which to guide critical
regulatory decision making. In general, the most recently updated information has not revised
the overarching conclusions.
For the two DES and three DCB FDA-approved devices, several analyses were
performed. The primary patient population assessed was the as-treated population which
captured the actual treatment received during the index procedure.
With regard to patient accountability, all trials have less than 1 to 7% missing data at 1
year, which was the time of primary assessment for initial FDA approval. Note that no mortality
signal was seen prospectively or retrospectively at 1 year. At 5 years, missing data increased to
3 to 26%. Sponsors are continuing to capture those data and update their analyses accordingly.
Note that the sensitivity analysis demonstrated the robustness of the meta-analysis with the
available data.
For crude mortality, the 1-year rates are generally similar and around 3%. Differences in
mortality rates between paclitaxel and non-paclitaxel groups become greater as the time
progressed, as depicted in the 3- and 5-year mortality bar charts.
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Risk ratios at 3 years were 1.46 and 1.41, respectively, for the fixed and random effects
models. At 5 years, a risk ratio of 1.57 was calculated for both the fixed and random effects
models and interpreted as a 57% increased relative risk of mortality at 5 years for the
paclitaxel-containing products. Here, the 95% confidence interval excludes 1.0, with a range
from 1.16 to 2.13.
The Kaplan-Meier plots for the Zilver PTX, LEVANT 2, and IN.PACT SFA studies show a
similar trend.
In each of these three studies, the K-M curves for the paclitaxel-coated device group
was under the K-M curve for the uncoated devices group at 5-year follow-up.
The K-M plot for the ILLUMENATE RCT shows a different trend. There appears to be no
clear separation between the K-M curves for the two treatment groups during the follow-up
period analyzed. Note that for this study, all patients have completed 3-year follow-up and
follow-up to 5 years is pending.
With regard to subgroup analyses, there was no consistent pattern of differences in
gender and geography across the studies to suggest a predictable differential treatment effect
between patients treated in the U.S. and outside the U.S. and male and female patients.
With regard to the adjudication of causes of death and adverse events, there were
numerous serious limitations such that conclusions should be viewed with caution. However,
given the data provided, FDA was not able to determine a pattern in cause of death or adverse
events that would indicate a clear area of exploration regarding a potential biological
mechanism. Note that several sponsors are re-adjudicating mortality and adverse event
information. Also, it's possible that more refined statistical analysis approaches may add insight
into these updated data.
This closes FDA's Day 1 presentation. Thank you for your time and consideration.
DR. LANGE: Well, first of all, I'd like to thank the FDA for an excellent presentation
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and finishing ahead of time. And so now what we have done is we've reserved from now
until 9:30 for the Panel to ask any clarifying questions to the FDA. This is not the time we'll
deliberate, but if there are any questions to the FDA between now and 9:30, this is the time
to present them.
Dr. Somberg.
DR. SOMBERG: Thank you very much for the very informative and excellent work
you have put together. I appreciate it, and I was impressed when I read the pack.
Now, I understand you've updated -- we're finding more information, and you
updated the mortality data with that. What I think is important is to try to see if there was
a dose relationship, and I know, in your preliminary data, there was really nothing that
shined on that matter. But with the additional data you've obtained, especially related to
mortality and the subtypes of neoplastic mortality, which is really the focus here, can you
update us on that? Was additional analyses done?
DR. WHATLEY: Sure. Actually, tomorrow we'll be focused more on the dose
relationship between mortality and the dosage. I don't know if anyone on the team wanted
to provide a teaser on that.
DR. LANGE: I'm sorry.
DR. SOMBERG: I'm willing to wait.
DR. LANGE: Yes, why don't we do that? If you'll identify yourself just for the
transcriber.
DR. WHATLEY: Sorry.
DR. LANGE: So that was Dr. Whatley speaking. I'm sorry.
DR. WHATLEY: Dr. Eleni Whatley.
So, yes, we'll go into dose effect and relationship with mortality in depth tomorrow.
DR. ZHAO: This is Yu Zhao from FDA.
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FDA currently does not have updated patient-level data, so those analyses has not
been updated. Still using the panel pack data.
DR. LANGE: Thank you.
Dr. Kandzari, Dr. Krucoff, and Dr. Ballman.
DR. KANDZARI: Thank you.
I want to thank the Agency for the presentation this morning.
In the spirit of identifying a signal related to the drug, it seems that you've described
well that the as-treated analyses are appropriate. And to expand upon that, in parallel to
the randomized trial data that you've presented, in parallel there have been a number of
single-arm observational studies with drug-coated balloons and drug-eluting stents and
we've seen in other presentations beyond this session the inclusion of those registries
combined with the randomized trial data, again, not listing any of the limitations of
differences in trial design, but to broaden or amplify the signal of the as-treated population
and some of the outcomes or the interpretation of the outcomes may be disparate from
what we see from exclusively the randomized trial data. Did the Agency also perform such
analyses where you've included the observational single-arm studies into a combined
analysis for amplifying that signal?
DR. WHATLEY: This is Eleni Whatley.
Our primary analyses were just the randomized controlled trials without inclusion of
those registries as we weren't clear about pooling the data and the patient populations
being similar. I would like my statistical colleagues to comment on that further. We did
look at it both separate and together, but our primary analyses were just the separate.
DR. CHAKRABORTY: This is Adrijo Chakraborty.
For the meta-analysis, we only considered RCTs. For the panel pack, we considered
OUS RCTs as well, but not the single-arm study for the meta-analysis.
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DR. KANDZARI: So, I'm sorry, was -- just to clarify for myself -DR. ZUCKERMAN: Okay. So, Dr. Kandzari, let's take a step back. I believe maybe the
FDA can pull up the slide that shows the primary RCTs that were used in the meta-analysis,
which are the U.S. RCTs. There was a second supplemental meta-analysis that utilized U.S.
and OUS RCTs and large observational registries and equals greater than 200 for these
specific manufacturers. The team will correct me if I'm making any specific errors.
But the point is if we do the original meta-analysis with just the U.S. RCTs or we
include this additional data that we believe is of high quality, we get basically the same
trend and bring a signal. As you've pointed out, there are other ways to add up the data.
That will be a question for the Advisory Panel this afternoon. As you know, with
observational data, there are always problems with confounding that you'll have to sort
out. That's why the FDA tried to use the best available data in our specific analyses.
DR. KANDZARI: That answers my question, thank you.
DR. LANGE: Dr. Krucoff.
DR. KRUCOFF: Yeah, I'll join the group in complimenting the clarity and
comprehensiveness of the presentation. The only thing, as an old guy, I'll complain about is
seeing the new numbers on either of the slides from this seat or without more magnifying
glasses; I need some help.
But my question, insofar as we're going to be looking for a question of plausible
mechanism, is about how you handle bleeding. In the mortality cause of death, it looks to
me like there's a vascular side to bleeding and then there's a hemorrhage non-vascular side
to bleeding. Were these ever combined, or am I mistaking where or how you handled
bleeding events that ultimately were connected to fatal events?
DR. WHATLEY: This is Eleni Whatley.
I think Dr. Buckley is just pulling up the slide that you're referring to. I'll pull it up as
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well.
DR. KRUCOFF: Sixty-two is just a general breakdown of cause of death analysis. So I
just wondered, are they divided? How did you divide them or whatever?
DR. BUCKLEY: In terms of cardiovascular hemorrhage versus just -DR. KRUCOFF: The other one is hemorrhage.
DR. LANGE: I think the question is there's hemorrhage as cause of death on both
sides, for cardiovascular and non-cardiovascular, and I think what Dr. Krucoff is wondering
is whether those were combined and analyzed in that way.
DR. BUCKLEY: I apologize. Thanks for the clarity. They were not combined.
DR. LANGE: Dr. Ballman and then Dr. Kip.
DR. BALLMAN: So Karla Ballman here.
I just have a couple of clarifying questions on sort of the analyses. First of all, was
there any evidence of the violation of non-informative censoring? Did you look at, sort of,
patient characteristics that -- and compare them between the patients that were lost to
follow-up and the patients that were not?
DR. WHATLEY: We're pulling up some backup slides.
This is Eleni Whatley.
DR. BALLMAN: And then while you're looking for those, maybe there's more backup
slides, I'm also curious whether the patient characteristics of the out of -- OUS differed from
patient characteristics in the U.S.
DR. ZHAO: So since the backup slide is already there, I will answer the first question.
DR. BALLMAN: Yes.
DR. ZHAO: So FDA conducted the baseline comparison within patients with known
and unknown mortality status, but this -- the report of the table are based on the panel
pack data. So for all four pivotal RCTs, there were 18 to 26 baseline characteristics available
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in each study. As a comparison regarding all available baseline characteristics, the patients
with known and unknown mortality status was evaluated. So for the ILLUMENATE RCT, the
comparison was between patients with or without known 3-year mortality status. And for
the other three studies, the comparison was between patients with or without known
5-year mortality status. So the observed difference regarding baseline characteristics
between patients with known and unknown mortality status in all four pivotal RCTs are
summarized in the table and the p-value for continuous variable is from Wilcoxon rank sum
test. And for the -- variable, it's from exact test.
So the covariates that are generally associated with poor health outcomes are
highlighted in the table shown. The same covariates were not identified across trials, and
as there were no clear and consistent qualitative pattern of difference in baseline
covariates between patients with, and without known mortality status across the four
pivotal trials, that would likely account for a late mortality signal.
And your second question regarding the baseline characteristics between U.S. and
OUS.
DR. BALLMAN: Yes.
DR. LANGE: While we're waiting for that, does that address your first question,
Dr. Ballman?
DR. BALLMAN: Yes, thank you, it did. Thank you.
(Pause.)
DR. ZHAO: So, basically, FDA conducted additional geography analyses for the
IN.PACT SFA study because that is the only study where identified -- not identified,
observed the potential treatment -- different treatment effect between different regions.
So what we did is we compared the baseline -- we conducted baseline comparability
between U.S. and OUS and evaluated it off a level of 0.1. And then after that, we
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conducted a stepwise Cox proportional hazard regression to assess the interaction between
treatment group and the geography, controlling for the baseline characteristics which are
identified to be different across regions. And our findings is -- let me see. What we find is
there appears still to be differential treatment effect between U.S. and OUS, controlling for
obesity and renal insufficiency.
DR. BALLMAN: Yeah, but my question is, is I would like to see a comparison of those
baseline characteristics between the two groups -DR. ZHAO: Oh.
DR. BALLMAN: -- because I understand that you're controlling, and I understand
that, but still, you know, there's only so much controlling you can do on measured variables,
and I want to know if there were just baseline differences in general.
DR. ZHAO: So for the baseline, we did not have it on our backup slides.
DR. BALLMAN: Okay.
DR. ZHAO: But we did compare the -- have the baseline comparison, and at 0.1
alpha level, the only observed difference is obesity status at baseline and the renal
insufficiency status at baseline. All the others appear to be comparable.
DR. BALLMAN: Thank you. And just one last question. Is there any information on
subsequent treatments of these patients, beyond the index treatment, with respect to their
PAD?
DR. ZHAO: I think, for the Zilver PTX RCT, because it was incorporated in the study
design that, you know, patients initially randomized to the PTA group, and they are able to
cross over to the PTX group within the first year after index procedure. I think that's the
major information we have for the other studies.
DR. BUCKLEY: This is Donna Buckley.
I think you're highlighting one of the challenges that we have for most of the studies.
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There were some restrictions, at least in terms of use of a paclitaxel-coated device in the
ipsilateral limb within the first 12 months. Beyond that, it became a little bit more
challenging to collect that data in a robust way.
DR. BALLMAN: Thank you.
DR. LANGE: Dr. Kip.
DR. KIP: Kevin Kip.
A very nice presentation. I'm actually going to follow up with a little more specifics
than Dr. Ballman's questions. She kind of beat me to the punch a little bit but -- so for the
potential crossover that you're talking about within the first year to receiving a drug-coated
device, do you know the actual rates for the four pivotal studies that have at least 3-year
follow-up? Do you have a sense for what's the rate within the first year of that, across
those four studies? So how many in the uncoated group crossed over and what percentage,
do you know that?
DR. WHATLEY: This is Eleni Whatley.
Crossover was not incorporated in for the five trials. It was only incorporated in the
Zilver PTX trial. I don't have the rate off hand. I think it's maybe -DR. ZHAO: This is Yu Zhao from FDA.
So for the Zilver PTX RCT, there were -- I don't know the rate, but I know there were
61 patients cross over from the PTA BMS after the index procedure to the PTX group within
the first year.
DR. KIP: Okay. The second question. For the geographic analysis, I realize that it
looks like the hazard ratio is roughly similar in U.S. versus non-U.S., but when you showed
those Kaplan-Meier curves, it appeared to me that the absolute incidence rates were lower
in patients outside of the U.S. And that touches on Dr. Ballman's question, were the patient
populations roughly similar, and it sounds like they were. So if that is true and if the event
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rates are lower outside of the U.S. -- you can comment if that's true, I just visually looked at
it -- is the missing data and the ascertainment rate of events potentially different between
outside the U.S. and inside U.S. patients?
DR. ZHAO: So, based on the Kaplan-Meier curve, even for the -- for example, for the
LEVANT 2, it is -- the trend is similar, but it appears that the separation between the two
arms is kind of a little bit smaller in the OUS part. What we can say right now is just based
on the data and the 0.15 alpha level, we are not able to exclude the assumption that the
observed difference is just based on from random sampling.
DR. KIP: So if I could just ask one more to follow-up. So you don't have a sense right
now for the 5-year Kaplan-Meier rates and whether treated or untreated -- I'm sorry,
whether coated or uncoated, comparing U.S. to non-U.S., that's what I really want to know.
It's just the 5-year rates.
DR. ZUCKERMAN: Okay, Dr. Kip, a great question. We'll try to, during the lunchtime,
get more information. It is important that the industry will be talking after us. You and
Dr. Ballman have tipped them off to some great questions that they may be better prepared
to answer. So please ask your questions again.
DR. LANGE: Dr. Rasmussen and then Dr. LoGerfo.
DR. RASMUSSEN: This is Todd Rasmussen.
Thank you for what is a very detailed, highly technical assessment of the quantity of
life in these studies. I think I know the answer to this, and it may not be the focus of this
morning, but at least for the record, was there any assessment of quality of life, not
quantity or duration, but quality of life between these groups, meaning rates of
reintervention of the target lesion, walking distance, and quality of life?
DR. BUCKLEY: This is Donna Buckley.
In the construct of the pivotal trials, those EQ-5D and walking impairment scores,
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etc., were routinely assessed. As far as the 1-year data in the approval of the devices, there
weren't major differences across the board in terms of quality of life. There were some
trends, but that was not the focus of today's discussion, so no, we did not specifically look
at that in the updated data.
DR. RASMUSSEN: Thank you. I raise that question as I see the patient in my clinic
asking me what his -- not how long, but what is the quality of his or her life after these sorts
of treatments, so thank you.
DR. LANGE: Dr. LoGerfo and then Dr. Somberg, Dr. Kandzari, Cigarroa, and
Blankenship.
DR. LoGERFO: With regard to the difference in mortality between U.S. studies and
OUS studies, in this country, I think it's correct to say if you have a Social Security number
and you die, you can find out about that. So we should have virtually 100% follow-up on
death in this country. Now, I could be a little daft here, but I'm not sure we have 100%
follow-up on death in this country, but perhaps we do. I don't know what happens in these
other countries, so there may be a big difference in reporting of death between the
different studies.
DR. WHATLEY: This is Eleni Whatley. Thank you for the comment.
Yes, we took many measures to try to acquire, and the sponsors, as much missing
data as possible. Unfortunately, especially for your comment about Social Security
numbers, that wasn't a required piece of data that all companies received in their clinical
trials.
DR. LANGE: Dr. Somberg.
DR. SOMBERG: I'm going back to the question of missing data between the OUS and
U.S. I didn't catch your answer. Was there more missing data in the OUS?
DR. FARB: Andrew Farb.
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We're going to try to get those data for you.
DR. LANGE: Great. So we'll have you get that over lunch and present it to us this
afternoon. Great. Thank you very much.
Dr. Kandzari and then Dr. Cigarroa.
DR. KANDZARI: Thank you.
Again, you've highlighted well the differences in accountability as time goes on in
these trials and the updated analysis, but can you comment, at least qualitatively, if there
were differences in accountability across these studies, between the control group and the
active treatment group?
DR. WHATLEY: This is Eleni Whatley.
We believe that the accountability between the control and the treatment group
within each individual study was generally similar.
DR. LANGE: Dr. Cigarroa.
DR. CIGARROA: This is Joaquin Cigarroa.
So you did three variations with different models on the sensitivity analyses and
showed a consistent finding of excess mortality in all three scenarios as a signal. In looking
through the aggregate analyses, it still doesn't seem to me that in the presentations that
I've been able to identify identification of confounding variables or treatments, given the
challenges on the follow-up and the methodology used at 3, 4, and 5 years for data
adjudication. Am I correct on that?
DR. CHAKRABORTY: So the presentation, we were not able to correlate and explore
all the confounding effect, but is that what's your question?
DR. CIGARROA: Right. So certainly observation in three scenarios that there is a
signal, coming back to knowing what we know and what we don't know, a challenge of
potential identification of cause versus confounding variables present in risk factors as they
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evolve in an underlying disease state which has with it associated high mortality and
morbidity in a disease state in which we know effective therapies for secondary prevention
are often not prescribed or not compliant, and so trying to identify where that signal comes
from, you know, remains, I think, a challenge which we'll continue to explore.
DR. CHAKRABORTY: That's right.
DR. FARB: Andrew Farb.
Dr. Cigarroa, that's an excellent point. I think, you know, the sensitivity analysis set
out these scenarios of best case/worst case for either treatment group and showing that
the signal persists even when we do the best-case scenario. There are other data showing
the baseline covariates of the known covariates, the status of patients who we know the
known vital status and don't know and show that they were, you know, similar. So the
question is -- the issue is we're not able to dismiss the signal with a sensitivity analysis.
DR. CIGARROA: Thank you.
DR. LANGE: Dr. Blankenship.
DR. BLANKENSHIP: Jim Blankenship.
This may be a naive question, certainly from a non-statistician, but the fragility index
has been proposed as a measure of robustness of randomized controlled trials, and I'm
curious as to whether you considered using that or whether that's even considered a
legitimate statistical tool by your panel.
DR. CHAKRABORTY: Thanks for this. We'll explore more on this.
DR. LANGE: Dr. Krucoff.
DR. KRUCOFF: Just one other question that I'm not sure I came across. As we looked
at individual descriptors, variables, that we're talking about quality, etc., and you showed
gender and some other looks, at least, that you took, was there any analysis, and I just
missed it, that took, within the paclitaxel exposure groups, the known survivor, known
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mortalities, and characterized their individual characteristics, their descriptors, as two
potentially different groups? Just to raise a question about what's different about these
groups. It is in there, okay.
DR. ZHAO: This is Yu Zhao from FDA.
Could you clarify your question? You want to have -- for the patients received
paclitaxel and also with known mortality status and you want to -- that's one group, right?
DR. KRUCOFF: Yes. So survivors and not survivors.
DR. ZHAO: Okay.
DR. WHATLEY: This is Eleni Whatley.
Are you specifically asking about various subgroups or baseline characteristics or
either?
DR. KRUCOFF: So at the end of the day it's going to be all of the above, I'm afraid,
but even just baseline -- so gender, age, diabetes, you know, the things we would normally
think about as something that would augment mortality or raise our concerns about
reaction to a device or a drug. But in this case, I think we have to explore a little bit more
than just where our own intuition might lead. So I wondered if -- and this would clearly be
just searching for a direction.
DR. WHATLEY: Sure. We did do analyses of baseline characteristics between dead
and alive. Are you asking was it done specifically between each paclitaxel and
non-paclitaxel group?
DR. KRUCOFF: Just within the paclitaxel group.
DR. ZHAO: We haven't found that yet. We are only comparing -DR. KRUCOFF: I don't remember coming across it, but just -- okay. And we can come
back -DR. WHATLEY: That's something we can certainly look into.
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DR. BUCKLEY: This is Donna Buckley.
I mean, you bring up a very critical point. I think part of this is a reflection of the
process of where we are with this dynamic process and data collection, and we have not
done detailed multivariate analyses to really look at predictors and covariates in the
different groups at this point, to look for biological and potential non-biological causes.
DR. LANGE: Dr. LoGerfo.
DR. LoGERFO: Do we know if these patients had a prior exposure to paclitaxel or
related drugs, a coronary stent?
DR. WHATLEY: This is Eleni Whatley.
I don't believe that information was captured consistently among all the trials.
DR. LANGE: Great. A question to the FDA. You've looked at the mortality
information and we talked about the limitations. Give me an idea of how confident you feel
of the different mortalities. Would you say we feel really confident, we feel very
unconfident, or we know they're dead, we just don't know why?
DR. BUCKLEY: This is Donna Buckley.
Having read through the narratives, there's some variability in reporting. But as you
can imagine, these patients have a tremendous number of comorbidities, and looking at 5
years after the index procedure it becomes a little bit difficult to stitch together exactly the
causes of death. Some were very convincing and clear, seemed to be clear cut. There's a
lot of unknown, you know, found at home, you know, those sorts of things that might have
been categorized as cardiovascular death in some cases and unknown in others.
So, you know, I'm not tremendously confident. I think the industry did their due
diligence in trying their best to adjudicate those events, but given the patient population, I
think it was extremely challenging to end up with a very confident singular cause of death in
most cases.
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DR. LANGE: Dr. Levy.
DR. LEVY: I'd like to expand on your question for just a moment, and I think this was
briefly touched upon in the Executive Summary that was sent out. These randomized
controlled trials were not designed to look at 5-year mortality. Did you, at any point, try to
estimate how many -- what cohort sizes you would need in order to -- if there was an
imaginary prospective trial to answer this question, how many patients would be needed in
each arm, which we obviously don't have on the follow-up data, in order to be more
confident about the signal?
DR. WHATLEY: Great question. This is Eleni Whatley.
We will present tomorrow on potential next steps associated with what the Panel
determines today, and we do have some slides and discussion focused on sample sizes, if
that's what the Panel were to recommend.
DR. ZUCKERMAN: Okay. But Dr. Levy, just a simple answer. It depends precisely on
the question you want to ask about mortality and how you want to do the analysis, but as
you expect, it's from several thousand to 40,000, larger than what we have here.
DR. LANGE: And, again, the FDA, I appreciate you guys presenting information
tomorrow, I believe, is that right?
DR. WHATLEY: Yes.
DR. LANGE: Great, super.
DR. WHATLEY: Correct.
DR. LANGE: We've come upon the time to take a break. We're going to take a
15-minute break. I want to thank the FDA and the Panel. We're off to a good start. Panel
members, please do not discuss the meeting topic during the break either amongst
yourselves or with any member of the audience, and we will resume promptly at 9:45.
Thank you.
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(Off the record at 9:30 a.m.)
(On the record at 9:45 a.m.)
DR. LANGE: If everybody would have a seat. It's 9:45, and I'd like to call the meeting
back to order. We've got a couple more Committee members making their way in.
During this next part of the agenda, we'll have presentations from the manufacturers
and we're going to start with a combined industry presentation. Speakers, go ahead and
please approach the podium.
I would like to remind the public observers at this meeting that while this meeting is
open for public observation, public attendees may not participate except at the specific
request of the Panel Chair, that's me. I'll also ask the Panel to hold all questions until the
end of the presentations. And I will remind the industry representatives that you will have
15 minutes to present, at which time if you're still going, I'll ask you to make your
concluding remark. Not remarks, concluding remark. So we won't start the timer yet.
You're fine. I'll let people make their way in.
(Pause.)
DR. LANGE: Great. All right, we'll start the presentations, and thank you very much,
Dr. Clair.
DR. CLAIR: My name is Daniel Clair. I serve as an advisor to Medtronic and Boston
Scientific, and a consultant and DSMB member for Bard. Compensation for these services
are paid to the Medical Group, for which I work. My travel today is being compensated by
Bard and my lodging as well, but my time is my own and is being donated because I have an
interest in presenting the viewpoint from a clinician's perspective.
I've been a practicing vascular surgeon for over 25 years and have led the largest and
busiest vascular surgery group in the country for 10 years at the Cleveland Clinic, and over
the last 3 years have worked in South Carolina in one of the areas with the highest per
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capita amputation rates in the country.
All of my career essentially has been focused on improving the condition for patients
with vascular disease, reducing the impact of procedures that we perform on these
patients, and with industry partnership, vascular surgeons and specialists have changed the
way that we deal with these patients, save their limbs and improve their lives. What used
to require a week or more in the hospital can now be delivered on an outpatient basis, and
time spent in the hospital for limb-threatening conditions has been considerably reduced.
The positive impact on patients has been dramatic. The primary concern in these efforts
has been the safety of our patients and the enhancement of their lives, providing benefit
with reduced need for repeat procedures, and recurrent hospitalization is critical in
rendering a long-term advantage for these patients, and drug-eluting technology has
proven a dramatic enhancement in this regard. We believe this technology is safe,
effective, and incredibly valuable for our patients and for our healthcare system, overall.
To address the issues or the concern regarding paclitaxel and mortality, industry
competitors have become partners in an unparalleled way to provide additional information
and analyses regarding each of their studies. Honestly, I have not ever witnessed this type
of collaborative effort on the part of companies living in a very competitive environment, to
assess the safety and performance of an entire class of devices. Their interactions and
cooperation exemplify for clinicians their commitment to assuring the therapies they are
offering enhance the options for patients without putting them at increased risk. I'm proud
to stand with them as a partner in this effort.
Ultimately, collaboration among clinicians, regulators, industry, societies, and
independent organizations will be needed together with data transparency to accurately
assess the potential safety concern at hand and reassure community and patients of the
therapeutic benefit provided by this class of devices.
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Before briefly describing the types of analyses that will be presented, I want to share
with you what it's like to manage patients with peripheral arterial disease.
The incidence of PAD is increasing as our population ages and the comorbidities
associated with PAD are also increasing in prevalence, leading to an increased mortality in
these patients. And along with increased mortality, these patients have significant
limitations induced by their PAD impairing their ability to live and function independently.
We want our patients to live fuller lives and to maintain their independence. Because of
the worsened risk factors and comorbidities, these patients also had more complex lesions
than ever before, which leads to an increased risk of interventional failure and recurrent
stenosis. When interventions in the SFA fail, there is increased risk for patients in disease
progression. The mortality can increase in these patients as can the risk of limb loss. We
need methods to provide improved outcomes for these patients to limit the risks of
recurrent intervention and to keep them active and independent. Paclitaxel delivery
devices have repeatedly shown the ability to reduce the risk of recurrent stenosis and the
need for reintervention.
Conventional angioplasty has been the treatment of symptomatic peripheral lesion
and usually means standard angioplasty or stenting. This strategy, however, initiates an
injury response that often leads to restenosis and possibly another procedure for the
patient. Antiproliferative agents can mitigate this cascade by inhibiting the restenotic
process.
Paclitaxel was the first agent utilized in the coronary circulation for reduction of
stent-associated restenosis. It has a long history of use in the vascular system to reduce
reactivity to intervention and reduce the risk of restenosis. Large reviews of its
performance in the coronary circulation have highlighted its safety and efficacy in reducing
the need for reintervention. When compared to non-drug-eluting stents, the value
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provided by these devices is indisputable.
Initial attempts at introduction of a -limus drug on a peripheral stent delivery system
were unsuccessful, and given the ease with which paclitaxel can be delivered and its safety
history, it was chosen as the agent for use in the periphery.
After publication of the initial meta-analysis, the FDA published a letter to healthcare
providers informing them the FDA was evaluating long-term follow-up data to determine
risk related to paclitaxel-coated products. An update on March 15th of this year warned
that preliminary analysis of long-term follow-up data identified a concerning signal of
increased long-term mortality. The FDA recommended using alternative treatments for
patients with PAD, except perhaps in those patients with particularly high risk for
restenosis, and informed clinicians to ensure optimal medical therapy for their patients with
PAD. While the intent of this letter was patient safety, the impact of the communication is
significant.
For many clinicians, healthcare systems have unilaterally made the decision to
withdraw these devices from their shelves, and for many physicians, the fear of potential
lawsuits has led to these products being essentially unusable in the current environment.
For our patients, this means a dramatically increased risk for intervention failure and risks
related to reintervention, potentially limb loss in more severe cases. For some patients, this
will mean only surgical options will be offered or no treatment at all.
And I would particularly like to emphasize the potential impact for our most
vulnerable patients, those with critical limb ischemia. These sickest and most frail patients
with PAD may be subjected to increasing numbers of interventions, and they have the
highest risk of restenosis along with the potential to be pushed into more extensive
therapies which increases their overall mortality and local risk of the procedures. These
patients need these devices.
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The initial meta-analysis and follow-up done by the FDA have flaws, which even the
FDA has acknowledged in its communication. First and foremost, none of these trials were
designed to assess mortality. These trials did not have patients that were meant to be
pooled in analyses like this. There is dramatic heterogeneity and many variables in patient,
lesion, and treatment characteristics. There was no accounting for patients who were
treated in crossover fashion and were exposed to paclitaxel but were assisted with nonpaclitaxel -- they were mixed with non-paclitaxel patients. There are also confounding
effects of trial patients that are not accounted for. The best example of this is the
differential way we care for patients who return with follow-up. When the treatment
regimen has proved successful, these patients often have a brief visit with their clinician.
But when the treatment has failed, we often pay much more attention to regulation of their
comorbidities, their compliance with their medical therapy, and addressing those in further
follow-up as well.
Given the concerns raised by the initial meta-analysis in the evaluation by the FDA,
every interested industry partner has worked with clinicians who conducted these studies
to enhance the data initially provided for pivotal studies. They have expanded the datasets
to provide enhanced vital status data on all patients enrolled in the randomized trials. This
data enhancement also includes better follow-up information on all patients and
presentation of information that provides subject data in actual treatment sense where
crossover occurred to provide a real assessment of the impact of paclitaxel on the mortality
in these patients.
With this additional data and the updated associated analyses, you will see that
there is no significant mortality difference between patients treated with paclitaxel devices
and those treated with non-paclitaxel devices. In those studies with 5-year follow-up, the
mortality rate differences have diminished. Improved vital status data and enhanced
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follow-up has narrowed mortality differences.
For those trials with patient crossover, evaluation according to actual treatment
received will allow assessment of this real impact of paclitaxel and establishes similar
patient outcomes. In all of these studies, there has been no clustering of adverse events or
causes of mortality, and there is no evidence of any causation between paclitaxel and any
events, including mortality.
Importantly, it will become clear from this data that there is no relationship between
paclitaxel dose and mortality, something reported to be proven in the initial meta-analysis
in the Journal of the American Heart Association.
Finally, there's no plausible mechanism for increased mortality in these populations.
The mortality risk factors in this population are the same risk factors one sees in all PAD
population studies, and they include age, renal dysfunction, diabetes, and cardiovascular
comorbidities while paclitaxel itself is not a risk factor. There is no evidence of paclitaxelrelated toxicities in the reported events or mortalities, and the causes of mortality seen in
these patients treated with paclitaxel is typical of what is seen in the population overall
with symptomatic peripheral arterial disease. In fact, mortality rates are also typical of
what is seen in symptomatic PAD patients as well. Even when paclitaxel was forced into risk
calculations, it does not surface as a predictor of mortality in these assessments.
I'd like to thank you for the privilege of opening this presentation and ask Aaron
Lottes to take over.
DR. LOTTES: Good morning. Cook appreciates the opportunity to present in this
morning's session. Patient safety is an important topic to all of us. As you heard from
Dr. Clair, inappropriate analyses have made the situation for PAD patients today difficult.
Without paclitaxel devices like Zilver PTX, treatment options are limited, reintervention is
more likely, and patients could face longer hospital stays, all of which put patients at risk.
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This morning we'll share clinical evidence that demonstrates the continued safety of Zilver
PTX.
My name is Aaron Lottes, I'm the Director of Regulatory Science for Cook Medical's
PAD therapies program and the lead scientist for Zilver PTX.
DR. LANGE: Aaron, before you go any further, I'm sorry. Does everybody have the
packet? Okay.
DR. LOTTES: You'll also be hearing from Dr. Michael Dake, who is a global principal
investigator for the Zilver PTX clinical studies.
Cook has a 25-year history with paclitaxel-coated devices including both stents and
balloons. We have been working together with FDA on the Zilver PTX stent for the past 18
years. Throughout our 25-year history with paclitaxel, we have seen no mortality signal
with Zilver PTX or any other Cook paclitaxel devices, including coronary, renal, and other
peripheral devices. Today we'll highlight three key points.
Compared to other studies, the Zilver PTX RCT in Japan postmarket studies provide
the purest look at paclitaxel mortality. During enrollment and follow-up in these studies,
other peripheral drug-eluting stents and drug-coated balloons were not available;
therefore, we know exactly who was treated with these devices and who was not.
To understand paclitaxel mortality, all patients actually treated with paclitaxel must
be compared to those that were not. Any analysis that does not consider known treatment
with paclitaxel simply does not make sense.
Finally, as physicians, FDA and industry work through these important questions of
safety, patient care is being impacted. Currently, patients suffering from PAD have
restricted access to these devices and are limited to suboptimal endovascular options.
Today we'll show you that there is no mortality signal with paclitaxel devices. Much of the
discussion today will be focused on mortality, but we also must not lose sight of the benefit
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these devices bring to patients.
The Zilver PTX stent has been shown to provide a greater than 40% reduction in both
restenosis and reintervention through 5 years. Restricting access to paclitaxel devices
results in repeat procedures, extended hospital stays that impact the quality of life for
patients.
There are a few key differentiating aspects of the Zilver PTX stent. The device is
coated only on the outer surface and has a similar dose to other drug-eluting stents and a
low dose compared to drug-coated balloons. The coating is primarily amorphous, not
crystalline, consists of paclitaxel only, and is free of any polymer or excipient. The device
provides short-term local drug delivery over the first 2 months. After drug elution is
complete, only a bare-metal stent remains with no long-term paclitaxel exposure. And
Zilver PTX remains the only peripheral drug-eluting stent with long-term 5-year data to
demonstrate safety and effectiveness.
Over the past 15 years, Cook has completed numerous studies of the Zilver PTX
stent. More than 1,000 patients have been included in premarket clinical studies to support
U.S. regulatory approval. Overall, more than 2500 patients have been enrolled in pre- and
postmarket clinical studies that continue to verify the safety and the benefit of these
devices to patients. Additionally, more than 300,000 stents have been used over the past
decade to treat patients suffering from PAD.
Within this clinical program we'll focus today on the Zilver PTX RCT and the Japan
postmarket study due to the size of these studies, the duration of follow-up, and the
availability of concurrent comparator groups.
The Zilver PTX study in Japan enrolled more than 900 patients with follow-up out to
5 years. The concurrent BMS study enrolled nearly 200 patients treated with the baremetal stent with follow-up to 3 years. For both studies, there were no exclusion criteria
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and all consecutive patients treated with the device were enrolled. Since no other
peripheral paclitaxel devices were available, we know exactly who was and who was not
treated with paclitaxel peripheral devices in these studies, and therefore, these studies
provide a pure treatment comparison between Zilver PTX and bare-metal stents.
The Zilver PTX RCT was designed with input from a multidisciplinary group of
physicians and was reviewed and approved by FDA and regulatory agencies in Japan and
Germany. There was no approved bare-metal stent available at the time; therefore, the
randomization with the Zilver PTX or PTA with 479 patients enrolled throughout the U.S.,
Japan, and Germany.
Due to the known limits of PTA, there was a secondary randomization for patients
with acute PTA failure that occurred at the time of the procedure. This provided a direct
randomized comparison of Zilver PTX to a bare-metal stent.
The study protocol also specified early crossover to treatment with the Zilver PTX
stent for patients who experienced PTA failure within the first year of the study. As a result,
30 patients crossed over from PTA to treatment with the Zilver PTX stent at a median of 183
days. These patients were then followed for the remaining 4 to 5 years of the study as
Zilver PTX patients.
In summary, here is the overall actual treatment of patients in the RCT with Zilver
PTX patients shown in red and PTA bare metal patients shown in black.
Considering only the primary or secondary randomizations does not represent how
patients were actually treated. An appropriate analysis of paclitaxel mortality must account
for known treatment with paclitaxel devices.
In this study, 40% of the patients initially randomized to PTA were actually treated
with Zilver PTX as a result of the protocol specified secondary randomization in early
crossover. All of these patients must be considered as Zilver PTX patients for an
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appropriate analysis of paclitaxel mortality.
Dr. Dake will now discuss the results from these studies and the safety of the Zilver
PTX stent.
DR. DAKE: Thank you. Good morning, members of the Panel, FDA, audience.
An intent-to-treat analysis is generally recognized as the standard for evaluating
effectiveness. However, to address questions of safety, regulatory guidance, literature, and
expert opinions agree that we must consider how patients were actually treated. The
International Conference on Harmonization Guidance on Statistical Principles for Clinical
Trials recommends that to assess overall safety, the set of subjects to be analyzed is defined
as those subjects who receive the drug. Consequently, all patients treated with Zilver PTX
must be appropriately considered in analysis of paclitaxel safety.
In the Zilver PTX RCT, as you've heard, 40% of the PTA bare-metal stent group was
treated with Zilver PTX stents. Therefore, an intent-to-treat analysis is not an appropriate
method for answering the question of paclitaxel mortality.
The secondary randomization accounted for a portion of this 40%. However, 18% of
the remaining PTA bare-metal stent group was still treated with Zilver PTX as a result of the
protocol-defined early crossover.
The analysis performed by Katsanos and presented by FDA accounted for the
secondary randomization but failed to account for the crossover patients that received
Zilver PTX stents as specified in the study protocol. Including these Zilver PTX patients in
the PTA bare-metal stent group provides an inappropriate assessment of paclitaxel
mortality. None of the Zilver PTX crossover patients died during the course of their 4- to 5year follow-up as Zilver PTX patients. Counting these as PTA patients means that these
results are attributed to PTA rather than correctly attributed to Zilver PTX.
The original Katsanos meta-analysis attributed the results for Zilver PTX crossover
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patients to the control group. When all patients treated with Zilver PTX are analyzed
appropriately, the conclusion changes. The Zilver PTX results are not significant.
Furthermore, when the overall analysis is based on actual Zilver PTX treatment, the
relative risk for the meta-analysis of paclitaxel-related mortality changes and the result
becomes nonsignificant. That is, there is no class effect.
As described by ICH guidance, the most appropriate assessment of paclitaxel
mortality must be based on actual treatment. The analysis that FDA refers to as modified
as-treated correctly reflects the actual patient treatment. FDA included this analysis of
actual treatment in Appendix E of the panel materials. In this analysis of actual treatment,
mortality rates for Zilver PTX and PTA bare-metal stent groups were comparable. FDA's
analysis confirms that there was no mortality signal for Zilver PTX. As a reminder, this Zilver
PTX data from the RCT provides a pure comparison of paclitaxel and non-paclitaxel
treatment. This allows for a true assessment of the impact of paclitaxel device use on
mortality.
FDA identified missing data as a limitation. Cook recognized this limitation and has
obtained patient status for 92% of the patients that were previously considered lost to
follow-up. Including this new information provides the same results. There is no difference
between the mortality rates for Zilver PTX and PTA bare-metal stents, and there is no
mortality signal for the Zilver PTX stent.
The secondary randomization in the RCT provides a head-to-head comparison of
Zilver PTX to bare-metal stents. A mortality analysis of these groups shows nearly identical
mortality rates for Zilver PTX and bare-metal stent with no mortality signal for the Zilver
PTX stent.
In addition to these results from the RCT, these large real-world postmarket studies
in Japan provide further important information across a broad patient population. This
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Japan data is currently being verified with a process similar to the RCT follow-up.
Importantly, the exposure of patients to paclitaxel devices in these studies is completely
known since there was no other peripheral paclitaxel device available in Japan.
As you can see, the mortality rates for 3 years, at which time the follow-up in the
bare-metal stent group was completed, were nearly identical for Zilver PTX and BMS. The
Zilver PTX stent continued to show a constant annual mortality rate through 5 years with no
increasing rate over time. These results provide strong evidence and further demonstrate
in a large real-world population that there is no mortality signal for the Zilver PTX stent.
Because there was no mortality signal for the Zilver PTX stent, when looking at actual
patient treatment in the RCT or Japan studies, a covariate analysis was performed to
identify what factors were associated with mortality. Patient comorbidities, demographics,
and other factors including treatment with Zilver PTX were included in the analysis. The
results demonstrate that in the RCT prior tissue loss, congestive heart failure, and age were
significant predictors of mortality. Additionally, renal disease and diabetes were nearly
significant. Treatment with Zilver PTX was not a predictor of mortality.
Similarly, here are the results of the Japan covariate analysis which includes a large
real-world patient population. Critical limb ischemia, renal failure, male gender, and age
were all significant predictors of mortality. Treatment with Zilver PTX was again not a
predictor of mortality.
In addition to looking at treatment, we also considered the actual dose of paclitaxel
received by the patient. The significant factors were identical to the treatment analysis,
and there was no association or trend of paclitaxel dose with mortality.
In conclusion, we are here today because of a statistical debate that has raised
questions of patient safety. Paclitaxel devices with proven benefit are being restricted from
use, and these decisions are negatively impacting patient care.
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Analyzing Zilver PTX patients in the PTA bare-metal stent group does not make
sense. When Zilver PTX patients are analyzed based on how they were actually treated, the
published results for the overall meta-analysis of paclitaxel-related mortality become
nonsignificant; that is, there is no class effect. I'm going to repeat that for emphasis. If
Zilver PTX patients are analyzed based on how they were actually treated, the results for
the entire published meta-analysis of paclitaxel related mortality become nonsignificant.
DR. LANGE: Thank you very much for your comments, sir.
DR. DAKE: Okay, can I have my last sentence?
DR. LANGE: You have one sentence.
DR. DAKE: An appropriate assessment of mortality as advocated by international
guidance must be based on actual treatment with paclitaxel, not on how patients were
randomized. When appropriately analyzed, the data clearly shows no mortality signal with
paclitaxel stents.
DR. LANGE: Thank you for the excellent presentation from Cook.
At this point, I'd like to call up BD/BARD/Lutonix to the podium. You also have 15
minutes to present. Thank you very much.
DR. MELER: Good morning. I'd like to thank the Panel for its time and consideration
of our data. I am Dr. J.D. Meler, Vice President of Medical and Clinical Affairs for BD
Interventional, and I am a practicing board certified interventionalist with 25 years of
clinical experience. Also presenting will be Dr. Ken Ouriel from Syntactx, who performed an
independent analysis of the latest data on Lutonix DCB. In addition, the people listed here
will be available to address any questions the Panel may have.
The Panel is going to see a lot of data today, and we want to highlight a few key
points. We have performed extensive analyses utilizing all of the relevant and available
data to assess risk and to determine possible contributing factors. When comparing data
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from multiple studies, it is important to adjust for differences in datasets, which I'll explain
later in the presentation. We will provide our conclusions and next steps and, of course,
welcome feedback from the Panel.
Lutonix was the first DCB approved by the FDA. Approval was based upon a rigorous
preclinical and clinical scientific program that demonstrated both safety and effectiveness.
As was reported in the New England Journal of Medicine, there was an approximately 30%
relative improvement in primary patency at 12 months in the LEVANT 2 RCT.
These are the three randomized controlled trials which we will discuss today, and we
will focus on the pivotal trial which has 5-year follow-up. The pivotal clinical study was the
LEVANT 2 RCT, which had a continued access study as requested by the FDA. The continued
access study was a single-arm continuation of the randomized study with the same
eligibility criteria and the same time frames. When combining the randomized and
continued access cohorts, there were over 1,000 DCB patients with 5-year follow-up in the
LEVANT 2 program. In addition, there were two other RCTs for de novo and restenotic
lesions.
Further, an instant restenosis RCT and three registry studies were performed with
over 3,000 DCB subjects treated in the femoropopliteal segment. There was also over 400
DCB subjects enrolled in studies of other vascular beds, and we'd be happy to discuss those
if questions arise.
To evaluate the potential mortality signal identified by Dr. Katsanos, BD contracted
with Syntactx to perform an independent statistical analysis on the updated data for the
Lutonix device, including data the company recovered from approximately half of the
subjects who were previously lost to follow-up. The total rate of follow-up for the LEVANT
2 studies was 88% at 5 years.
Please note some of these analyses are in addition to what was provided in the panel
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pack, and we'll be happy to discuss them with you if you have questions.
This slide shows the differences between the analyses conducted by the various
groups. With the exception of Katsanos, all analyses included patient-level data and data
on 29 subjects previously lost to follow-up. In addition to the LEVANT 2 RCT, we also
analyzed the LEVANT 2 continued access subjects who were enrolled specifically to assess
safety. Finally, we utilized additional statistical methods. Specifically, we used propensity
adjustment when pooling the data from the continued access cohort. This is an appropriate
way to remove bias associated with differences in the makeup of patient groups that are
not from the same RCT. We performed time-dependent analyses to account for factors that
change over time, and we performed multivariable analyses to identify key predictors of
mortality.
Here you can see the hazard ratios across the studies at 2 years, including FDA's
analysis. All hazard ratios are centered around 1.0.
This shows the hazard ratios at 5 years for the LEVANT 2 program including FDA's in
vivo analyses. Though numerically greater than 1.0, none of the studies showed a statistical
difference in the hazard ratio. Also, as you can see, when you look at the larger dataset,
including the continued access subjects with appropriate propensity adjustment, the hazard
ratio decreases.
If we look at the pooled LEVANT 2 studies similar to the way other presentations will
be shown you this morning, the result is a hazard ratio for mortality that is essentially 1.0.
When propensity adjusted, the hazard ratio is 1.16. Regardless of how you look at it, if
there was an increase in mortality, the signal would be expected to get stronger as more
data is combined. However, this is not the case for Lutonix.
I will now ask Dr. Ouriel to describe the additional analyses that were performed.
DR. OURIEL: Thank you, Dr. Meler.
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I'm Dr. Kenneth Ouriel, President and CEO of Syntactx. I'm an advisor to BD, and I'm
being reimbursed for my time and travel here today. I do not hold any equity interest in BD
nor in the product and have no financial interest in the outcome of this meeting. I'm a
vascular surgeon by training, I practiced for over 25 years, and until 2007 I was the
Chairman of the Division of Surgery at the Cleveland Clinic.
These are the Bradford Hill criteria, a set of nine principles that have been used since
1965 to separate association from causation. Despite the lack of a significant signal, BD
explored whether the numerical increase in mortality could be linked to paclitaxel using the
Bradford Hill criteria as a guide.
We asked three questions. (1) Was there evidence of common mechanism?
(2) Were any patient or treatment-related variables associated with increased risk? And
(3) Was there a relationship between additional exposure to paclitaxel and risk of
mortality? After exploring these factors, while there may be an association between
paclitaxel and mortality, there is no evidence for causation.
To address the first question, we explored whether there was a plausible mechanism
for mortality associated with paclitaxel or for any other biological feature of DCB treatment
even through some unknown mechanism. If causation does exist, there should be one or
more specific causes of death more prevalent in the DCB arm, causes corresponding
uniquely to the mechanism of action.
An independent medical advisory committee made up of interventionalists and
oncologists reviewed narratives and source documents for the 173 deaths in the LEVANT 1
and LEVANT 2 datasets. No deaths were classified as related to paclitaxel based upon the
known side effects of the drug. Since this might not capture paclitaxel relatedness from
unknown mechanisms, we reviewed causes of death as categorized by the committee.
Mechanistically, if paclitaxel caused death, there should be a disproportionate
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frequency in one category or in a group of related categories, a disproportionality that was
not observed. Without clustering of death within a category, causation is not supported.
But an analysis of death alone even through 5 years may not detect all treatmentemergent complications. To evaluate this, we assessed rates and clustering of serious and
all adverse events as a more sensitive indicator of paclitaxel-related complications. We
found that the proportions were balanced between DCB and PTA without clustering within
any category.
The next question we asked was whether there were patient- or treatment-related
variables associated with increased risk, and if so, what were the variables, and did they
relate to paclitaxel. We performed propensity adjusted multivariable analysis of mortality
through 5 years. The variables predicted of mortality with a hazard ratio statistically
greater than 1.0 were age, Rutherford category, left limb, arrhythmia, diabetes,
anticoagulants at discharge, and prior treatment. Angiotensin receptor blockers with a
hazard ratio of 0.6 were protective.
But these variables were predictive of mortality irrespective of treatment, DCB or
PTA. Treatment arm was not a significant predictor of mortality, and as you can see, these
variables were more important than drug as predictors, even laterality of treatment was
more significant than paclitaxel.
Next, we asked whether there was a relationship between additional exposure to
paclitaxel and risk of mortality. To determine this, we looked at the dose of paclitaxel at
the initial procedure as well as the total paclitaxel exposure, including exposure at
subsequent interventions performed in a paclitaxel balloon or stent.
In the LEVANT 2 RCT and continued access study, the effect of initial paclitaxel dose
on survival was analyzed in four groups. This shows the log-rank test for trend for both the
RCT and CA. None of the p-values are significant. As we look at the larger CA cohort, the
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p-value moves further from significance.
In addition, as you saw before, there were a number of stronger covariates which
were predictors of mortality. Among them, age was the most significant predictor
irrespective of DCB or PTA. When adjusting the dose analysis for age, the curves became
superimposed. In other words, if you remove this variable, there is no effect on mortality.
We also looked at the effect of subsequent interventions with paclitaxel devices
which increased drug exposure. Some of the analyses that have been reported today did
not account for reinterventions. Almost 20% of subjects in the LEVANT 2 RCT were treated
with a paclitaxel device at some point during their 5-year follow-up. In subjects in both
arms, DCB and PTA, who subsequently underwent an intervention with a paclitaxel device
had a higher 5-year survival rate than those that did not. This finding was confirmed in our
other studies. These findings are counterintuitive if additional paclitaxel exposure is
harmful in the long run.
It should be noted that the mortality rate in the LEVANT 2 study was lower than the
PAD population as reported in the Swedish vascular registry at 5 years. We considered if
there was an association with clinical management. In other words, do subjects in clinical
trials do better as a result of additional visits? Subjects in both groups, DCB and PTA, who
underwent subsequent intervention had a higher 5-year survival rate than those that did
not. The PTA arm had 29% more subsequent lower limb interventions than the DCB arm
over 5 years.
While reducing interventions is beneficial for patients, it also reduced additional
touch points with healthcare providers and the value that comes from those visits. The
benefit of additional visits is consistent with a lower mortality rate seen in clinical trials as
opposed to large observational studies in the literature.
I'd like to return now to the Bradford Hill criteria in the context of paclitaxel and
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mortality. As you can see on this slide, we have ruled out most of the Bradford Hill criteria.
For example, strength is not supported because the effect was not observed across all
studies. While two criteria cannot be ruled out, the absence of seven of the nine criteria is
consistent with association but not causation.
I will now turn the presentation back to Dr. Dr. Meler.
Dr. Meler.
DR. MELER: Thank you, Dr. Ouriel.
In conclusion, there are no statistically significant increases in the hazard ratio for
mortality in any Lutonix study. When the LEVANT studies are pooled, the hazard ratio is
nearly 1.0.
There is no plausible mechanism for mortality or evidence of paclitaxel causation
identified, and there is no increase in mortality with additional exposure to paclitaxel in
either cohort.
Reducing interventions is advantageous to patients when it also reduces additional
visits with healthcare providers and the associated benefits which may ultimately impact
mortality. This creates a plausible explanation for the numerical difference.
It is also important to apply the appropriate statistics when pooling studies in
evaluating potential trends. Appropriate analyses include propensity adjustment across
treatment arms when combining multiple studies, accounting for time-dependent variables
like dose because of subsequent interventions and including multivariable analyses.
Finally, based on all the analyses to date in a large dataset, the Lutonix DCB
continues to offer meaningful benefit relative to risk in indicated patients.
BD is committed to ensuring patient safety and minimizing risk, and we will continue
to monitor safety data on the Lutonix DCB in our ongoing clinical program and in
commercial use. BD plans to incorporate additional analyses into our labeling in
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coordination with the Agency to inform physicians and patients of all available information.
We have a large dataset that has enabled us to rule out causation. However,
analysis of even larger datasets that are appropriately structured to evaluate overall patient
health may be required to enable additional investigation on the subject of association.
We welcome the Panel's input, and we thank you for your time.
DR. LANGE: Thank you for that excellent and timely presentation. Appreciate that.
Next, I'd like to call Medtronic up to the podium. You will also have 15 minutes to
present. To the Panel, if you'll look at the additional information that's provided to you in
your table, that's where the slide set will come from.
DR. ZANNETTI: Good morning to the Chair, members of the Committee, the FDA,
and members of the public. I'm Simona Zannetti, Vice President of Clinical Research at
Medtronic. We take this safety concern seriously. I appreciate the opportunity to discuss
our IN.PACT Admiral drug-coated balloon that is proven to be safe and effective for the
treatment of peripheral arterial disease, or PAD. Specifically, we will share outcomes from
multiple analyses that show no correlation between paclitaxel exposure and mortality.
The IN.PACT DCB has been studied in almost 3,000 patients across nine Medtronic
sponsor trials and has been commercially available for over a decade. Medtronic previously
acknowledged and published differences in mortality in the IN.PACT IDE trial at 2 and 3
years of follow-up in favor of PTA relative to DCB. More recently, Medtronic took a number
of steps to examine our data to look for a dose correlation between paclitaxel and mortality
and could not establish one.
IN.PACT study investigators led an independent patient-level meta-analysis to
examine the correlation of paclitaxel dose and mortality which was published in the Journal
of the American College of Cardiology. A new independent clinical events committee with
paclitaxel toxicity expertise was convened to adjudicate causes of death and relatedness of
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paclitaxel, and study sites collected additional vital status data on withdrawn and lost to
follow-up patients. We have now collected 97% of vital status data across our randomized
trials and have used this new data in our data safety analysis which Dr. Mauri will present.
Collectively, this provides a large diverse dataset demonstrating no significant
difference in mortality between IN.PACT DCB and PTA through 5 years; no correlation
between paclitaxel dose and mortality; no paclitaxel-driven mortality signal; superior,
consistent, and durable effectiveness across multiple randomized trials and in real-world
use that continue to support IN.PACT DCB as a first-line therapy for PAD. The observed
transient mortality signal might be explained by study design and conduct.
For our presentation this morning, Dr. Peter Schneider will review effectiveness
outcomes of the IN.PACT Admiral DCB, and then Dr. Laura Mauri will review Medtronic's
updated clinical safety analysis. Dr. Schneider has been compensated for his time and
travel. Thank you. And I will now turn over the lectern to Dr. Schneider.
DR. SCHNEIDER: Good morning. My name is Peter Schneider. I'm a vascular
surgeon and Professor of Surgery at the University of California at San Francisco. I have
served as an investigator in many clinical trials, including as the principal investigator for
IN.PACT IDE. My practice has included paclitaxel-delivering devices for many years, and I'm
here to provide my clinical perspective on paclitaxel-delivering devices and the population
that benefits from them.
As you have been asked by the FDA to assess the benefit-risk profile of these
devices, I'll review the effectiveness outcomes of IN.PACT Admiral drug-coated balloon.
Data will be presented from the two key randomized trials, IN.PACT IDE and IN.PACT Japan.
In both trials, patients were randomized to DCB or PTA in a 2:1 single blind fashion. The
two trials had the same inclusion criteria except for lesion length, the same endpoints, and
the same core labs, clinical events committees, and data safety monitoring boards. These
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factors allowed data from the two trials to be pooled.
As mentioned earlier by Dr. Clair, patients with PAD have a substantial number of
comorbid conditions. This was true of patients in the IN.PACT studies as well as those who
present in my practice. Patients with claudication come to us because their mobility is
severely compromised. Their lives are upended by it. The opportunity for these patients to
regain mobility is key to preventing further deterioration.
In this population, the IN.PACT Admiral DCB demonstrated remarkable and
consistent effectiveness in both the IDE trial and the Japan trial. Both trials demonstrated
significantly superior patency for DCB than for PTA at 1, 2, and 3 years. More patients had
an open artery and could maintain their mobility despite all the other problems ailing them.
The results of the two randomized trials were remarkably consistent despite taking place
across multiple different geographies.
This data summarizes the need for repeat treatment or clinically driven target lesion
revascularization through 5 years. This is typically performed to treat recurrent pain due to
claudication.
In the pooled analysis, repeat intervention at the target lesion was significantly less
after DCB than after PTA, and three out of four DCB patients remained intervention free
through 5 years.
More importantly, for DCB patients who did require a repeat procedure, the time to
reintervention was quite prolonged, for more than 2 years as compared to PTA patients.
In summary, evidence strongly supports the benefits of DCB. They are a major
improvement from what we had to offer our patients previously, and as a result, DCBs have
been integrated as standard of care into clinical practice.
IN.PACT DCB has demonstrated durable effectiveness in a disabled population of
patients, and this is sustained through 5 years.
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In my opinion, if we restrict the availability of paclitaxel DCBs, we would be turning
back the clock to an era of less effective treatments and will likely result in more repeat
interventions over the long term.
Thank you, and Dr. Mauri will now present the safety analysis.
DR. MAURI: Good morning. I'm Laura Mauri, Vice President of Global Clinical
Research and Analytics at Medtronic. I will be reviewing new data from our two key
randomized trials, IN.PACT IDE and IN.PACT Japan, that confirm the safety of IN.PACT DCB.
As you know, the randomized trials conducted in this space were not designed to
look at mortality. They were focused on the 1-year primary endpoint of vessel patency. In
the IN.PACT IDE trial, vital status was available for 83% of patients at 5 years. To better
assess mortality rates, Medtronic requested study sites to collect vital status on all patients
who had withdrawn or were lost to follow-up. As a result, we were able to increase the
completeness of vital status information from 83 to 97% at 5 years. This had the effect of
narrowing the difference in mortality between the two groups at all time points. All the
analyses I will show are based on this updated information. The as-treated population is
presented because it's considered conservative for safety.
It's important to note that the results from the intention-to-treat analysis were
consistent as it only differed by three patients.
The Kaplan Meier curve for all-cause mortality for IN.PACT IDE shows the cumulative
incidence of mortality at 5 years was 15.7 for the DCB arm and 11.2 for the PTA arm, a
hazard ratio of 1.48 and log-rank p-value of 0.24, indicating no significant difference over
the duration of the trial. There were not only significant differences at 2 and 3 years, but
these were diminished and not significant by Years 4 and 5.
The IN.PACT Japan trial had a follow-up period of 3 years. The cumulative incidence
of mortality was 6.0 for the DCB arm and 6.6 for the PTA arm, with no significant difference
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between the treatment groups.
To improve the power to evaluate mortality, we pooled data from these two studies.
In the pooled analysis, the cumulative incidence of mortality at 5 years was 14.7 in the DCB
arm and 12.0 in the PTA arm, with a hazard ratio of 1.40 and a log-rank p-value of 0.29,
indicating no statistical difference between the two treatment groups.
Intravenous paclitaxel has been associated with a specific pattern of adverse events
in the medical literature. We examined site-reported adverse events for these patterns,
and the only findings were that the PTA arm had higher rates of peripheral neuropathy and
of neutropenia than the DCB arm. All other comparisons were not significant. Overall,
these results show no pattern of paclitaxel-related adverse events associated with DCB
treatment.
The new clinical events committee performed blinded adjudication and identified no
procedure, no device, and no paclitaxel-related deaths. Overall, the pattern of deaths is as
expected for a population that's elderly, includes many smokers with multiple
comorbidities. Comparing the treatment arms, there were no significant differences in any
causes of death. We could not find a mechanistic pattern between DCB treatment and
mortality.
Next, we'll look at paclitaxel dose. Using the new vital status data, we looked for a
gradient of risk according to dose. DCB dose by tercile is shown in shades of blue, and the
PTA arm is in purple.
Across the groups, mortality rates were similar with the highest observed mortality
in the lowest dose group. The log-rank p-value was 0.73, indicating that there was no
gradient of risk according to paclitaxel dose.
A multivariable analysis was performed to identify predictors of mortality from
patient and lesion characteristics and dose. The predictors were conventional risk factors
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such as age, renal insufficiency, smoking. Lesion-based characteristics were not significant.
Dose was not significant when examined in multiple ways, by dose tercile, by treatment
arm, or as a continuous variable.
As Dr. Schneider has shown, effectiveness results were remarkably consistent in the
IDE and Japan studies; however, mortality results differed.
Here we show results across all regions. The higher hazard ratio observed in the
U.S., while not significant, was not observed in the EU or Japan. This was not attributable
to any patient or lesion characteristics and suggests either play of chance or study-related
factors.
The follow-up visit attendance was lower in the DCB arm at all time points across all
regions. This finding was most dramatic in the U.S. cohort and grew at time points beyond
1 year. This imbalance in follow-up visit attendance may have introduced bias if patients in
a PTA arm received more medical care than patients in the DCB arm.
Another important factor to point out is the instability in mortality rates at early
time points. Shown here are the rates at each year across different IDE studies. Because of
2:1 randomization, sample sizes in the PTA arms were small with only about 100 patients in
the PTA arms of the IN.PACT and Stellarex trials.
You can see that the PTA arm of the IN.PACT IDE trial has low mortality rates at 1, 2,
and 3 years as compared with the PTA arms of other trials. There are few events, no deaths
in Year 1, one in Year 2, and three in Year 3. With these small numbers, a difference of just
one event can result in a twofold under or overestimation of mortality. Over time, these
rates across studies are more similar as more events accrue and stabilize.
In the DCB arms, the sample sizes are larger and contribute to more stable estimates
of mortality across studies. In the IN.PACT IDE, the early instability and underestimation of
mortality in the PTA arm relative to the larger DCB arm is another mechanism for the early
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observations which dissipated at full follow-up at 5 years.
To summarize, we've looked very carefully at our trials and have found no
relationship between paclitaxel exposure and mortality. There was no identifiable pattern
of adverse events or cause of death to suggest a biological mechanism. We also looked at
paclitaxel dose effect by multiple analyses and found no relationship to mortality.
The study design and conduct may explain the transient mortality signal. The study
follow-up attendance was significantly worse for DCB patients in the U.S. than PTA patients,
potentially introducing bias. And because of the small sample size, the early estimates of
PTA mortality were unstable and lower than expected. Importantly, after obtaining
additional vital status information, all differences between the two arms were smaller at all
time points with no significant difference in mortality at 5 years.
With that said, we recognize that even these pooled randomized trials are
underpowered to detect a difference in mortality. Real-world comparative studies followed
for a sufficient duration of time may help to better understand the long-term safety of
paclitaxel products. And we look forward to discussing this in more detail tomorrow.
In conclusion, IN.PACT DCB is safe and effective with important benefits by
alleviating pain more effectively for a longer duration compared with PTA in patients with
claudication. It continues to represent a necessary treatment option for this elderly and
complex patient population. Overall, the benefit-risk profile supports IN.PACT DCB as firstline therapy for treatment for PAD. Thank you.
DR. LANGE: Thank you, again, for an excellent presentation and for staying within
the time limit. Thank you.
I'd next like to call Philips to the podium. You will also have 15 minutes to present.
Again, to the FDA Panel, there's a handout here provided, and we'll ask you to refer to that,
and that will follow their presentation along.
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DR. BATILLER: Good morning, I am Jonathan Batiller, Clinical and Medical Affairs, from
Philips. Joining me today is Dr. William Gray, who will speak through the majority of the clinical
evidence that we have with regards to our Stellarex drug-coated balloon.
So today we'll be sharing patient-level datasets and supportive analyses that will
address some of the known limitations on the recent meta-analysis that has been shared in
public.
We do want to note that effectiveness has been established in several RCTs for
Stellarex, so the benefits of durable patency is not in question. The focus of our analyses will be
mostly on safety, and we are going to show that there is a no mortality signal when you look at
Stellarex compared to the control PTA and that there is no mortality effect of paclitaxel drug or
dose. Our analyses will continue to support that drug-coated balloons should be the first line of
treatment for PAD patients.
So in looking at recent literature, we acknowledge the importance of the work that was
published in JAHA on December 2018. We also recognize, however, that there are several
recent publications that arrive at a different conclusion. This includes an almost 17,000-patient
study conducted by the team of Dr. Secemsky that shows there is no difference in mortality
when you look at patients both with CLI and without CLI.
So in speaking of Stellarex's technical characteristics, we know that all drug-coated
balloons are not created equal; however, each manufacturer does have design goals when
developing their product. This includes making sure that you would have the right drug dose,
making sure that you limit the drug loss, making sure that you have efficient transfer and
deliverability to your target site, all focused on one singular thing, which is the optimal clinical
performance and safety and effectiveness.
In Stellarex, we do want to highlight three main points. First, it's the polyethylene glycol
which is the excipient of Stellarex, and focusing also on the crystalline and amorphous paclitaxel
Free State Reporting, Inc.
1378 Cape St. Claire Road
Annapolis, MD 21409
(410) 974-0947

79

of the drug used in our balloon. The excipient is really dedicated to keeping the dose level
optimal on the balloon and making sure that there is safe and efficient delivery to the target
site, and the amorphous and crystalline paclitaxel is really designed to make sure that you
optimize tissue residency in that the drug stays within the intended site at the amount of time
that you want it to be there.
And this has been tested both in clinical and nonclinical settings for Stellarex. First, at
the tissue level, we did conduct porcine studies looking at the levels of paclitaxel at the site,
and we know that after 30 days it is at undetectable levels. When you look at circulating
plasma, we know that paclitaxel from Stellarex is at undetectable levels within 24 hours, and
we're talking at a concentration of about one-billionth of a gram.
So that's the nonclinical information, so I'm going to hand it over now Dr. Bill Gray to
speak through the recent clinical information that we have for Stellarex.
DR. GRAY: Thank you, Jonathan. My name is Dr. William Gray. I'm a System Chief of
Cardiovascular Services at Main Line Health in Philadelphia and before that was the Program
Director for Endovascular Care at Columbia University for 10 years.
Stellarex's efficacy and safety have been studied in a large and robust clinical trial series
of seven studies called ILLUMENATE, which include two randomized controlled trials. When
completed, these trials will have studied over 3,200 claudicants across a spectrum of lesion and
patient complexity. These studies will serve as the basis for our analysis cohorts during this
presentation.
In this slide you can see that when the complete cohorts for each randomized trial were
assessed for sustained primary patency of the index lesion, there was a clear and consistent and
sustained advantage of the Stellarex DCB over PTA to 3 years. This benefit accrues to our
patients who experience a greater walking capacity, improved quality of life, but with fewer
reinterventions and their associated interventional risk.
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After the publication of the JAHA paper, Philips prepared a pre-specified analysis of
mortality using the data collected from controlled trials using the Stellarex DCB. To ensure
poolability and robustness of the data, we used rigorous methodology to conduct the mortality
analysis with Stellarex data that was tested for homogeneity using the I2 statistic, and the
analysis was independently performed and adjudicated by a blinded, third-party clinical events
committee. The I2 statistic was 0%, indicating no heterogeneity.
The primary analysis of the two pooled Stellarex randomized controlled trials included
589 patients through 3 years, 419 in the DCB arm and 170 in the PTA arms. And the
supplementary analysis pooled all patients treated in controlled trials with Stellarex, the two
randomized controlled trials and five single-arm, for a total of 2300 patients in that analysis.
The high compliance rates of patients, of study patients, strengthen the conclusion of
our analysis. You will note that less than 5% of patients were lost to follow-up in these wellcontrolled studies, including through the full follow-up window.
Here are the results of the primary randomized controlled analyses. Through 3 years,
there are no differences in mortality between paclitaxel and the control arms of the studies.
This results in a hazard ratio of 1.06. Of note, there were no geographical differences between
the EU and U.S. trials.
In the supplementary analysis with the robust 2300 patients, results are a similar, if not
numerically lower, mortality rate for all patients treated with DCB at every time point.
Lastly, PTA mortality rates were in line with the literature rates as published in PAD
patients.
Looking at the Kaplan-Meier chart of primary or pooled randomized controlled analysis,
you can see the Stellarex and PTA lines are overlapping throughout all the years of the analysis.
While Stellarex does not yet have 5-year data available, time-to-event analyses show steady
and comparable rates of mortality through these 3 years.
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Not displayed here, but nevertheless noteworthy, are the adjudicated causes of death
which demonstrated cardiovascular, neoplastic, and undetermined causes in roughly a quarter
of the patients, respectively. There were no identifiable clusters.
This is the integrated analysis of all seven Stellarex studies which continues to support a
low all-cause mortality through 3 years of 7.9% and compares favorably to the 9.3% pooled
randomized controlled Stellarex DCB mortality rate.
We looked then at the effectiveness of paclitaxel and paclitaxel dose as a protector in
the Stellarex analyses. We found that using a multivariable Cox proportional hazard ratio for
mortality, paclitaxel exposure was not a statistical predictor of death, even when forced into
the model. Not surprisingly, the top predictors of death in this population include age, renal
insufficiency, and congestive heart failure. When paclitaxel dose is forced into the model,
paclitaxel dose is also not a statistical predictor of mortality.
Please note that this complete analysis has been rigorously peer reviewed and recently
accepted for publication in the Journal of Circulation.
We also have conducted a modified as-treated analysis to identify any PTA patients
which were exposed to paclitaxel during the study period and to assess its effects on the
intention-to-treat outcomes and associated conclusions.
When carefully adjudicated at a source level in Stellarex pooled randomized controlled
patients, roughly 1 in 4 patients in the PTA arm were not paclitaxel naive due to retreatment
during the follow-up period. For this crossover group, the mortality was roughly 10% and not
different from the primary analysis.
Of note, the median time to treatment from initial assignment to the intervention
with paclitaxel was 404 days, roughly 1 year. Accordingly, any extended analysis, for instance,
to 5 years, will include patients with substantial duration of paclitaxel exposure in the otherwise
considered PTA naive arm.
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Analysis of all paclitaxel exposure does not change mortality rates. When the
assignment of patients is corrected for this crossover, there was no effect in the primary
analysis outcomes or conclusions.
Since there were no initial differences between the groups in the Stellarex program and
no mortality effect of paclitaxel identified with Stellarex, it is not surprising this adjustment for
exposure did not affect outcomes. However, the potential impact of such crossover can be
significant if there are differences observed in the intention-to-treat unadjusted data.
In this hypothetical and simplified example, the red dots represent patients who have
died, blue patients are patients who were exposed to paclitaxel, and yellow were paclitaxel
naive. The initial hazard ratio is arbitrarily set at 1.6 and mortality arbitrarily set at 20% for DCB
and 12.5% for PTA prior to adjustment for crossover.
If we then assume a roughly 25% crossover, which was the same as we observed, and
then adjust the populations to assemble the modified as-treated analysis, we see that the
exposed group denominator increases in size and that the control group denominator
decreases. This has the effect of reducing the overall treatment group mortality to 18 from
20% and increases in the control group from 12.5 to 13.5%. This is a substantial and
consequential change in hazard ratio from 1.6 to 1.35.
So, in conclusion, there is no mortality signal identified with Stellarex. We could not find
any in all of our analyses. We've reliably shown this through sizable meta-analysis, through
purely randomized controlled trials from a single DCB, and these are consistent observations.
The lack of mortality signal is further reinforced through paclitaxel crossover accounting.
Comparing paclitaxel exposure versus non-paclitaxel exposure further supports paclitaxel as not
contributing to mortality, and absent a complete accounting of paclitaxel exposure in any
analysis and its potential impact on modified as-treated outcomes, any large-scale assessment
will be incomplete.
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We continue to believe that the benefits of Stellarex outweigh its risks and improve
patient outcomes in the long term.
Thank you very much.
DR. LANGE: Once again, thank you for another excellent presentation.
Next, I would like to call Boston Scientific Corporation up to the podium. You will
have, again, 15 minutes to present. And, again, to the Panel members, they provided a
handout as well, which will follow along their presentation.
DR. MEREDITH: Good morning. Thank you for the opportunity to present to this
important FDA Advisory Panel on paclitaxel-coated balloons and drug-eluting stents on behalf
of Boston Scientific. My name is Ian Meredith. I'm the Global Chief Medical Officer for Boston
Scientific, and for those of you who don't know me, I joined Boston Scientific in 2017, and prior
to that, I had a 28-year career as an academic cardiologist and interventionalist in Australia. I'll
be joined by Dr. Robert Lookstein, Professor of Radiology and Surgery at Mount Sinai.
Before proceeding, I want to say that patient centricity and patient safety have been at
the core of my medical practice and my principles for my entire practicing life, and they are
founding principles of our mission to advance science for life at Boston Scientific.
Shown here is the agenda that I will go through. We plan to present further evidence
that supports what we have heard from our industry colleagues, that paclitaxel is a safe and
effective antiproliferative agent when used to prevent restenosis in the treatment of vascular
disease. I will discuss the Eluvia DES design principles and note that they are identical to Boston
Scientific's coronary paclitaxel stents. These design principles enable us to leverage the
extensive body of safety data from the coronary Taxus experience of more than six million
patients over 14 years. Specifically, I will present 5-year Taxus data for both coronary and
peripheral use randomized against bare-metal stents showing no mortality signal. Dr. Lookstein
will present evidence from the available Eluvia studies showing no mortality signal and clearly
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demonstrating the positive benefit-risk for patients with peripheral vascular disease.
As is shown here, Eluvia elutes paclitaxel from the same polymer matrix used in
contemporary current DES PVDF as with Promus and Xience. The polymer matrix enables
controlled and sustained low-dose local elution over time, in a very targeted and focal way.
And that targeted and focal way is directly to the stented lesion, or the lesion treated, with
minimal systemic loss such that there is undetectable levels of paclitaxel in plasma after 30
minutes following the intervention, as evidenced from the IMPERIAL PK study. The mechanism
of elution is a diffusion-controlled elution mechanism from the polymer.
Eluvia is, therefore, differentiated from other paclitaxel-coated technologies used in
peripheral vascular disease. Its bi-stable polymer does not break down as compared to all DCB
excipients that do break down and contribute to downstream particulates. The polymer-based
coating encapsulates an amorphous form of paclitaxel within the matrix, enabling the lowest
dose density and targeted diffusion-controlled low-dose elution over time. Moreover, the
polymer-based coating results in the lowest particulate burden by orders of magnitude and
therefore the lowest downstream embolic risk.
Eluvia's design principles are identical to coronary DES, and as such, the Eluvia data has
far more in common with coronary DES than it does with other paclitaxel-coated devices used
in peripheral interventions, namely low-dose controlled release from a proven, safe polymer.
Therefore, insights from the Taxus design and clinical use are applicable to the Eluvia DES.
We recognize, as we all do here, that atherosclerosis is a systemic disease affecting most
arterial vascular beds and certainly the coronary and peripheral arteries. And following
intervention, the response to injury and the injury phases are the same in all vascular beds.
Moreover, paclitaxel's anti-restenotic mechanism is the same in all vascular beds. Taxus data
therefore can be used to inform the safety of paclitaxel in general, as well as for the Eluvia
stent.
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Over the last 19 years, more than 15,000 patients with symptomatic severe obstructive
coronary artery disease have been studied in well-controlled, well-constructed clinical trials
comparing paclitaxel to bare metal. These studies include 4,000 patients in randomized
controlled trials. These had independent clinical evaluation committees, independent DSMBs,
were designed to be pooled, had common event and endpoint definitions, and had a high
compliance to follow-up at 5 years.
Shown on the next slide is the 5-year patient-level meta-analysis of the paclitaxeleluting stent from four large, double-blind, randomized trials as shown here. This is the
cumulative event rate out to 5 years with a high level of follow-up, and as you can see, the
mortality curves are completely overlapped. The sample size is approximately three times the
sample size we're referring to in the FDA's 5-year meta-analysis of the DCB studies. These,
amongst the largest studies comparing at 5 years, are the only randomized controlled trials
comparing paclitaxel-eluting stents to bare-metal stents.
These data also translate to the use of paclitaxel-eluting stents in high-risk peripheral
interventions, shown here as a multicenter randomized trial, the PADI trial, with 5-year results
of the infrapopliteal treatment in high-risk patients with chronic limb ischemia. As you can see,
the survival curves are similar out through to 5 years.
Importantly, paclitaxel-eluting stents in the treatment of these high-risk patients with
chronic limb ischemia reduced the rate of major amputation by 57% at 5 years. No mortality
difference was seen in this study.
So before handing it over to Dr. Lookstein, I would like to say that I've provided further
evidence that paclitaxel in the treatment of peripheral vascular disease and coronary vascular
disease is safe and effective.
The design principles of Eluvia and the coronary paclitaxel-eluting stents are identical.
And those coronary studies, no all-cause mortality was seen in the Taxus studies
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comparing paclitaxel-eluting stents with bare-metal stents. Any systemic effect of paclitaxel
would have been observed in those Taxus studies.
Dr. Lookstein.
DR. LOOKSTEIN: Thank you, Ian.
I'd also like to thank the Panel and the FDA for allowing me the opportunity to present
this morning. I've met several of you, but for those of you who I haven't met, my name is
Robert Lookstein. I serve as vice chair of radiology at Mount Sinai Medical Center in New York.
I've also been a practicing vascular and interventional radiologist for close to 20 years treating
patients with symptomatic peripheral arterial disease. I also serve on the scientific advisory
board for Boston Scientific, and I am being reimbursed for my travel and time to come present
to you today.
I'd like to present the global clinical scientific experience with the use of the Eluvia drugeluting stent and the treatment of symptomatic peripheral arterial disease. The three trials
ongoing include the MAJESTIC trial, which was an outside-the-U.S. single-arm study enrolling 57
patients. Three-year follow-up has been completed in that initial study.
The next trial, which was a pivotal randomized trial, compared the Eluvia drug-eluting
stent in a 2:1 randomization scheme as compared to the only other peripheral drug-eluting
stent on the market, Zilver PTX. This study enrolled 524 patients. Two-year follow-up is
complete; we have follow-up on over 95% of patients, and this clinical follow-up will continue
for out to 5 years.
In addition to these two trials, there is an ongoing randomized trial comparing the Eluvia
drug-eluting stent as compared to bare-metal stents. Expected enrollment for this trial includes
750 patients. So, again, an ongoing significant randomized experience with the use of the
Eluvia drug-eluting stent.
To date, we have 2-year follow-up, again, for the IMPERIAL trial and the MAJESTIC trial
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with extremely high rates of clinical follow-up. Our all-cause mortality rate is 6.5%, which is not
distinguishable from the mortality rate seen at 2 years, as reported in the FDA panel pack, and
to date, we see no mortality signal whatsoever for the Eluvia drug-eluting stent.
When we analyzed in a covariate analysis of what predictors of mortality were for all
patients treated with Eluvia to date, we found, similar to the previous presenters, that diabetes
and increasing age were found to be significant predictors of mortality. Paclitaxel dose was not
found to be a predictor; however, again, as previous presenters have reported, when it was
forced into the model, again, this did not reach significance and was not found to be a
significant predictor of mortality.
As such, we feel that the medical comorbidities that are frequently seen with patients
with peripheral arterial disease are the only known risk factors for mortality in our peripheral
drug-eluting stent experience.
With regards to the clinical efficacy of this implant, we have clinical data now available
for 2 years of follow-up for the MAJESTIC trial and the pivotal IMPERIAL trial, and we are
reporting a clinically driven target lesion revascularization rate of 12.5%. This is a significant
improvement as compared to the control arm of the IMPERIAL trial, which reported a 20.5%
clinically driven target lesion revascularization for the control PTX stent and also is a significant
improvement as compared to the control arm as reported in the FDA panel pack for angioplasty
and bare-metal stent.
As has been previously mentioned, this significant reduction in target lesion
revascularization obviously leads to fewer procedures, a dramatic reduction in patient risk, a
dramatic reduction in lower healthcare expenditures, and an improvement in patients' overall
quality of life.
The clinical benefit that we have seen with the Eluvia stent, to date, has not only been
realized in the MAJESTIC and IMPERIAL pivotal trials, but also in the IMPERIAL long lesion
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subset. In addition, when high-risk subsets were analyzed in the IMPERIAL pivotal trial, those
high-risk subsets included patients with diabetes, patients with chronic total occlusions, and
patients with moderate to severe calcification, patient characteristics that we anticipate would
be a highest risk for restenosis. We found similar clinical efficacy.
In summary, the clinical benefit observed with the Eluvia drug-eluting stent is seen in all
patients studied to date.
In conclusion, Boston Scientific strongly feels that paclitaxel is safe.
The paclitaxel-eluting coronary stents, the Taxus stent, and the Eluvia drug-eluting stent
were not included in the Journal of the American Heart Association meta-analysis, were not
included in the long-term outcomes for the FDA panel pack, and were not included in the
subsequent VIVA NAMSA meta-analysis.
The Eluvia peripheral drug-eluting stent differs significantly than other paclitaxel-coated
technologies which are currently FDA approved, as this is the only polymer-based local
distribution of drug to the target lesion.
We have no observed mortality risk for the Eluvia drug-eluting stent or for the
paclitaxel-eluting coronary stents. And this has been demonstrated by the long-term 5-year
experience for the Taxus stent as compared to bare-metal stent, as well as the 5-year
experience of the Taxus stent in the infrapopliteal circulation in the treatment of critical limb
ischemia as compared to angioplasty and bare-metal stent.
This is further demonstrated by the safety profile, the excellent safety profile of the
Eluvia drug-eluting stent, to date, in the MAJESTIC and the IMPERIAL trials.
The proven clinical benefits of the Eluvia drug-eluting stent far outweigh any potential
theoretical risk.
We have observed a 50% absolute reduction in clinically driven target lesion
revascularization out to 2 years, demonstrating significant patient benefit and improvement in
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quality of life and decreased healthcare expenditures.
Boston Scientific is committed to the completion of enrollment of all ongoing trials and
long-term follow-up for all patients that receive the Eluvia drug-eluting stent to further support
the safety and effectiveness of this implant.
I'm joined today by the entire scientific team by Boston Scientific -DR. LANGE: Thank you very much.
DR. LOOKSTEIN: -- including -DR. LANGE: Thank you, sir.
DR. LOOKSTEIN: -- representatives -DR. LANGE: Thank you, sir. Thank you very much.
DR. LOOKSTEIN: Thank you.
DR. LANGE: I appreciate it.
DR. LOOKSTEIN: I'm going to hand it over to Dr. Clair to summarize, then.
DR. LANGE: Dr. Clair, I'm sorry, you're not on the schedule to present right now.
DR. CLAIR: Okay.
DR. LANGE: So thank you.
DR. CLAIR: Thanks.
DR. LANGE: I appreciate the opportunity. We have a short period of time. We have
15 minutes for the Panel to ask any brief clarifying questions of any of the sponsors. If I
could have you guys at least up at the table, the presenters, there's four chairs there.
Thank you, Laura. Representatives addressed. And if we need to call someone else, we
will.
Dr. Ballman, you have the first question. And these will be brief questions and brief
responses. If we need to get additional data over lunch, they will allow us to do that.
DR. BALLMAN: All right. So my first question is, in the studies that did the
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as-treated analyses, it's not clear to me that you -- that the analyses were done correctly to
avoid immortal time bias, i.e., the survival clock cannot start, it has to start at the time the
patient is being treated with the new thing. You can't sort of group people as whether or
not they had paclitaxel at the beginning because that's an event that happens in the future for
the ones that weren't randomized to paclitaxel. So can anyone comment on whether that was
done? And I'm more interested in Cook and -DR. LANGE: And please identify yourself -DR. LOTTES: Yes.
DR. LANGE: -- for the transcriber.
DR. LOTTES: Aaron Lottes, Cook Medical.
Sorry, I'll respond in my seat. Can you please just clarify the question again?
DR. BALLMAN: When were patients classified as being treated as paclitaxel versus
not? When did the survival clock start for those patients?
DR. LOTTES: Right. The survival clock for those patients started at the time of their
treatment with paclitaxel. So if they received the paclitaxel device at 120 days, that was set
as Time 0 for the survival analysis.
DR. BALLMAN: But then the clock was different for patients that were -- I mean, so
-- I mean, when you do survival, the clock has to start at the same time for everyone. You
can't just sort of -- okay.
DR. LOTTES: Right, yes.
DR. BALLMAN: That answers my question.
DR. LOTTES: Okay.
DR. BALLMAN: All right.
DR. LOTTES: Thank you.
DR. BALLMAN: The other thing is, in the multivariable analyses, it was done for
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overall survival. Was any multivariable analyses done for patency or the time to
revascularization with all of those risk factors, and did paclitaxel come out significant?
DR. MAURI: I can speak for our data that yes -DR. LANGE: Laura, I'm sorry.
DR. MAURI: Laura Mauri, Medtronic.
For our data, yes, paclitaxel is a significant predictor in multivariable modeling for
patency and for avoidance of target lesion revascularization.
DR. BALLMAN: Okay, thank you.
DR. LANGE: Dr. Krucoff, Bram, Dr. LoGerfo, and Dr. Cigarroa.
DR. KRUCOFF: Yeah, for any of those speakers. And thank you each for a lot of very
updated and relevant information. What I took, though, from all of these presentations, as
expected, is that each of you delve deeply into your products, but I think one of the key
issues here in understanding or at least worrying about as the class effect is the degree to
which we see the same vicissitudes of whatever spurious thing, from your perspective, may
be driving this mortality across multiple different clinical trials with different devices. So my
question is, is anybody willing to comment on whether the points that you made with
regard to your own device clinical trials, etc., actually relates to any of the other trials that
we're worried about?
DR. MAURI: Laura Mauri, Medtronic.
As you saw within the Medtronic data, there was an imbalance in terms of the
follow-up rates for patients with DCB and PTA, especially in the United States. That was
biased in favor of the PTA arm having more follow-up. And while the other sponsors don't
have that same imbalance between the two study arms, what we do know is that we don't
have complete recording of patient follow-up with medications, follow-up visits, and then
there's the degree of loss to follow-up that we have in the long-term 5-year studies that
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even after more ascertainment, there's still some loss to follow-up.
And so taken together, I think there still is a risk that this incomplete ascertainment
may be biased. What we saw within our own study is that the missingness didn't happen at
random, that it was more biased in favor of the PTA arm. And when you think about all of
the treatments that I think have been alluded to, that are so important in this patient
population, that they may not be receiving if they don't come in for follow-up, it's really
critical, and some of these are cardiovascular treatments, some of them are noncardiovascular. It may be something as simple as screening or smoking cessation and those
sorts of things may be opportunities missed in patients who don't come in for follow-up. So
if there's a bias or a drop in follow-up, that may be a problem.
DR. LANGE: Dr. Zuckerman.
DR. ZUCKERMAN: Yes, thank you. A question for Cook.
There's a Cook slide on the Japanese postmarket experience, which is a large
experience, but can you clarify for me and other Panel members the actual extent of followup for bare-metal stents is 3 years, for the drug-eluting is 5 years, and what is the
percentage lost to follow-up for the drug-eluting stent at 5 years?
DR. LOTTES: Sure. Aaron Lottes, Cook Medical.
That is correct. The bare-metal stents were followed for 3 years, Zilver PTX stents
through 5 years. These were required post-approval studies by PMDA in Japan. Overall
mortality rates for both groups -- or for Zilver PTX is approximately 25% in 5 years and
approximately 25% lost to follow-up rate through the same duration.
DR. ZUCKERMAN: What efforts are you making to find these patients in Japan? And
can you talk about the efforts that you're making in the U.S. to correct lost to follow-up?
DR. LOTTES: Sure. In Japan, we have not started that process yet. We're working
with physicians in Japan, as well as PMDA, on what the appropriate procedure would be to
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gain that information. In the U.S., we went back and contacted all sites. We had 121
patients who originally were lost to follow-up. We already gained vital status information
on 111 of those. So there were 10 patients that were not identified. With 92% previously
lost patients, we do have vital status information, and that's what was presented this
morning.
DR. LANGE: Thank you.
Dr. LoGerfo.
DR. LoGERFO: Yes, with regard to the crossover group in the Zilver trial, at the point
where -- you had two groups, you had PTA, some had suboptimal results and some had
optimal results. Now, it's quite likely that an optimal result is associated with a shorter
lesion, a non-occluded lesion, a non-calcified lesion, someone who has less of an
atherosclerotic burden systemically. So you may have inadvertently taken out people who
had less coronary artery disease and therefore were more likely to survive, even though
that wasn't your objective. And so when they came out of your trial, you may have graded
the deficit that didn't -- have tried to restore. Does that make sense?
DR. LOTTES: I think so. It's an interesting question because it's a balance. The
patients that failed PTA acutely, and they were then secondarily randomized, you would
assume would have a more severe disease. The patients that had optimal PTA, like you
said, you would assume would have less severe disease; however, those that were
re-intervened were, again, maybe the sicker patients. So it's a balance. If the Panel's
interested, we do have backup slides that show the comorbidity profiles that I can bring up,
if you want to go into that detail.
DR. LANGE: Thank you very much.
I've got Dr. Cigarroa, Dr. Hirshfeld, Dr. Sun, and Dr. Kip.
DR. CIGARROA: This is Joaquin Cigarroa, and this is for our Medtronic presenters.
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Can you please comment on the similarity or heterogeneity in including the Japanese
group in addition to the initial randomized clinical trial?
DR. MAURI: Um-hum. So we have two studies that we looked at, we showed you
separately and together, the U.S. IDE study, which was conducted in the U.S. and Europe,
and the Japan study. They were designed with the same study procedures, the same
protocol, the same inclusion criteria. Is that what you're asking about?
DR. CIGARROA: Yes, but I'd be interested in are there differences in the baseline
demographics, and that is, can you generalize and add that to the initial IDE study or not?
DR. MAURI: Right.
DR. LANGE: And, Laura, before you do that, for the transcriber, this is Dr. Mauri.
DR. MAURI: This is Laura Mauri. Thank you.
So these are the data from the IDE and the Japan studies compared on this slide, and
first, I guess, to share is that we provided these data to the FDA, they are included in the
analyses for the FDA, and what you can see is that there are some differences. The
Japanese subjects were older, on average, and the U.S. subjects had a higher frequency of
obesity. The Japanese subjects had a higher frequency of diabetes, and the U.S., a higher
frequency of carotid artery disease. So not one direction or the other, but age and diabetes
were more prevalent in Japan.
DR. CIGARROA: Thank you very much.
DR. LANGE: Dr. Hirsh. Hirshfeld. I'm sorry. Sorry, John.
DR. HIRSHFELD: Thank you. This is John Hirshfeld.
I think this is probably the right time to raise this question because I think the issue I
wanted to raise is only going to get magnified as the meeting goes on, and that is that we're
subjected here, those of us on the Panel who are trying to get to truth in this issue, we're
being subjected to a forest of dueling numbers and the numbers fall into two categories.
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One are fairly objective numbers, which are body counts, crude mortality, and subjects
under observation. The others, then, are all the derived coefficients that are derived from
these numbers.
The problem is that the numbers presented by industry and the numbers presented
by FDA are not the same, and as a consequence of this, we have a conundrum in terms of
trying to decide what weight to place on each analysis that we see. So what I would hope
would be that there would be a way, and it may not be feasible to get this achieved during
this meeting, but to get a real common agreement of what the actual numbers are between
the sponsors and the Agency so that we know exactly what data we're dealing with.
DR. LANGE: Thank you, Dr. Hirshfeld.
Dr. Sun.
DR. ZUCKERMAN: Dr. Lange, can I just respond to Dr. Hirshfeld a moment?
DR. LANGE: Yes, Dr. Zuckerman.
DR. ZUCKERMAN: In a moment you'll see a different analysis from VIVA. It's a
question again of what is important in key data that we can rely on, John, and we'll be
asking the Panel this afternoon. For example, the FDA, at the beginning of the afternoon
session, will discuss that question also, but in a general sense, let's take the Lutonix
presentation as an example. The main reason why we see differences is that, in addition to
the Lutonix randomized clinical trial, the Lutonix industry presentation is also including a
large continued access registry, and there are pluses and minuses to that. Can we truly
control for confounders in a registry of that type and so forth? So I think there is a
consistency, and we'll try to better explain it after lunch.
DR. LANGE: Dr. Sun.
DR. SUN: Yeah, Duxin Sun.
Just clarify one critical number for me. For Philips. Philips, you mentioned the
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artery tissue concentration of the graph around 0.1 to 10 ng/mg. I want to confirm the unit.
I think it's correct because FDA's summary also uses the same unit, but please, that will
confirm. I see the literature also uses this unit. Please triple confirm this is really correct
because I will comment on that. Is it nanograms per milligram of tissue or per gram of
tissue?
MR. BATILLER: So this is Jonathan Batiller from Philips.
The table that we have shows a concentration of nanograms per milliliter and
circulating serum for the blood, and I believe it's nanogram per milligrams in the tissue, but
what I can do is reach out to our R&D colleague, who's not here, to confirm that later in
time, but I believe what is in this slide is accurate.
DR. SUN: I think it is correct -MR. BATILLER: Yeah.
DR. SUN: -- but triple confirm it. And also -DR. LANGE: I'm sorry, if you'll confirm it over lunch, that would be great. Go ahead.
I'm sorry, Dr. Sun.
DR. SUN: The second one is for Boston Scientific. Your device's total dose is 409 µg.
In a later table it said 135 µg, and later, clinical trial, you said about 100 µg. Is it the same
device? Can you clarify that number?
DR. KOKATE: I'm Jay Kokate from Boston Scientific R&D.
So the three numbers that you're seeing are for different size stents. So the
comparison that you see for the 6 by 120 is the 400 µg. The 6 by 40, which was used to
compare with coronary, is the 135 µg.
DR. SUN: So the data in clinical is 100 mg?
DR. KOKATE: Yeah, it depends on the size, again.
DR. SUN: Sure, sure. Okay, thank you.
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DR. LANGE: Thanks for that clarification.
Dr. Kip.
DR. KIP: Kevin Kip. This question is for Medtronic.
In the as-treated pooled analysis that you conducted out to 5 years, you presented a
hazard ratio of about 1.4. Not statistically significant, but not too far from the published
meta-analysis and the FDA analyses. But what struck me was that you presented 5-year
rates of anemia of 9.5% in the drug-coated group and 4% in the uncoated, which would be a
hazard ratio of about 2.4. Now, I don't know if that's statistically different, but with respect
to what you might call the signal of excess mortality, have you looked at the causes as they
may be related to anemia, which is a known strong risk factor for mortality?
DR. MAURI: If you look at anemia, just to answer the first question, that comparison
was not significant. There were other things that were significant in the opposite direction
favoring DCB, peripheral neuropathy and neutropenia. But if you look at anemia, the test
wasn't significant, but obviously, it's underpowered. When you look at the different causes
of anemia, they're miscellaneous causes, so they don't appear to line up to any one
mechanism or any one time course. So there doesn't appear to be one common
mechanistic pattern for that.
DR. LANGE: I've got four individuals we'll call on: Dr. Kandzari, Blankenship,
Somberg, and Cigarroa. And what we don't finish -- and then obviously, what we don't
finish, we'll have time after lunch. We want to make sure there is some time for lunch
because you don't want hangry deliberating.
(Laughter.)
DR. LANGE: So Dr. Kandzari.
DR. KANDZARI: Thank you.
DR. LANGE: So we'll limit it to brief clarifying questions that they can answer over
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the break, if possible.
DR. KANDZARI: And I'll open this to anyone who wishes to comment from industry,
but my intent is to expand on some of Dr. Hirshfeld's comments that could help clarify this
issue for this Panel and for this audience, that we've seen now a succession of Kaplan-Meier
curves from each of you presenters that show parity with regard to outcome over long-term
follow-up, and we heard this morning from FDA that there are differences across these
trials, and even with updated analysis and per Dr. Zuckerman, even with inclusion of
registry data, that the findings were consistent. So from your perspective, I'm not sure if
it's just a numbers issue or not, I'm trying to sort out two very disparate groups of
presentations this morning, if you could comment.
DR. LANGE: And, actually, could we leave that for after lunch? In other words, that's
an important point, and I think it's going to take a lengthy conversation. So -DR. KANDZARI: We want to hear about that, yes.
DR. LANGE: -- put it on your radar screen. Thank you very much, Dave.
Dr. Blankenship.
DR. BLANKENSHIP: Jim Blankenship.
This may be another question for after lunch. Some patients will trade quality of life
for quantity of life and I think one -- Question Number 8 is the benefit-risk profile. One
thing I would be interested in hearing is whether the drug-coated balloons improve results
on a quality of life survey or improve functional status. I haven't looked at every article on
these, but the ones I've looked at do not show any benefit in terms of quality of life survey
responses or functional status, and I think that eventually may be an important
consideration for us. So I would like to hear any data on that.
DR. LANGE: So if the sponsors would be willing to put some slides together, and
we'll ask for that after lunch so we can look at that. Dr. Blankenship, thank you very much
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for that.
Dr. Somberg.
DR. SOMBERG: Hi. John Somberg.
Is it correct, and I ask each company to maybe comment on it, that if in the
randomized clinical trials where the FDA did the analysis using updated data, that you have
no additional updated data to provide that would materially change that analysis, that
meta-analysis?
DR. LANGE: I'll entertain a response, and if we can't do it in a timely fashion, we'll
resume that after lunch as well.
(Off microphone comment.)
DR. LANGE: Yeah. I guess he just wants a yes or no.
DR. MAURI: Laura Mauri.
DR. LANGE: Dr. Mauri.
DR. MAURI: Laura Mauri, Medtronic.
We provided the FDA all of our available vital status, 97% were available, and that's
included in their most updated analysis, not their original analysis.
DR. OURIEL: Dr. Kenneth Ouriel from Syntactx.
I'll answer for BD. We did their analysis, and the May 15th data that was sent to the
FDA and looked at is the same as what we presented today.
DR. LOTTES: Aaron Lottes, Cook Medical.
The data that we presented today was newer than the data that FDA had available at
the time; however, it does not change the results of our analysis. It's the same conclusions
all from the original data and the new data.
DR. GRAY: Bill Gray representing Philips.
The data included here, but not in FDA, the modified as-treated crossover dataset.
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DR. LANGE: John, does that address your question? I'm not sure it's any clearer to
me.
(Laughter.)
DR. SOMBERG: Well, I appreciate their answers, and it is clearer to me, but the last
response was confusing in that, from my understanding, the FDA got a dataset from your
company, and are you disputing that dataset is not correct that's in the analysis, that was a
reanalysis of the published meta-analysis that initiated this project? You're saying it was
different?
DR. LANGE: Dr. Zuckerman.
DR. ZUCKERMAN: Several points. Number one, as Dr. Clair mentioned, the industry
has stepped up to the bar, and this is a dynamic process. However, I would be careful about
utilizing the most up-to-date data analyses. They have not been checked by the FDA, and I
can say, in general terms, because of a multitude of problems, the FDA has had a lot of
back-and-forth with each company to verify data. So I would take it for what it is, but the
FDA data, we believe, is verifiable.
DR. LANGE: And we'll probably talk a little bit more about this after lunch, so let's be
prepared to do so. I'm going to leave the last clarifying question to Dr. -- the last two
questions, I'm sorry, to Dr. Cigarroa, and then I'll throw it to you, sir.
DR. CIGARROA: So this is Joaquin Cigarroa, and this will be primarily directed to the
Philips group, but it is, in essence, a continuation of the challenge of listening this morning
to FDA stating that the signal continues to be present as additional analyses and follow-up
and potentially even registry data is incorporated. When I hear the individual sponsors, we
see data presented in as-treated analyses with everybody stating that none of these
individual trials were designed or expected to look at mortality, so we're seeing smaller
subsets and inclusion of additional data from outside of the U.S.
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When I look at the Stellarex data, I'd like some clarification on the methodology on
Slide 13, under supplementary pooled RCTs and non-RCTs, because that data analysis
provides a different conclusion than what we heard this morning from FDA, and so I'd like
to understand the methodology of what's in from the RCTs, what's in from the non-RCTs,
because that's an important bit of information without much information.
DR. LANGE: And now that you know what the marching orders are, we'll ask you to
do that after lunch. It will give you some time to do that and hopefully have lunch as well.
So Dr. Posner.
DR. POSNER: Yeah, I'd just like to ask a naive non-statistical question. We're talking
about a drug that has a short-term application and a very low dose with very rapid
pharmacokinetics to a limited area similar to the same thing happening in the coronary
artery. In both cases, the inhibition of revascularization is good, and then suddenly, we
have statistics that show that there is an increased death rate 5 years later. There's nothing
around. I see this is a true-true related question from my old days taking exams.
Nobody's mentioned a mechanism or a potential mechanism, and I think, at some
point, you have to look at statistics versus mechanism and something has to work. I mean,
my first statistics course, we have direct correlation between strawberry ice cream cones
used in Chicago in the summer of 1949 and disease cases in Bombay, India. True-true, not
related. And so that's my naive question. Somebody explain the mechanism to me.
DR. LANGE: Okay. What I'll do is I'll ask the FDA to address this issue.
(Off microphone comment.)
DR. LANGE: Pardon me?
(Off microphone comment.)
DR. LANGE: It's in the panel packet, but address it as well in public form as well. So
here's what I have for lunch activity:
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Looking at the difference between U.S. and out of U.S. in terms of demographics and
in terms of lost to follow-up. That information would be helpful.
Reconciling the different mortality information we have from the manufacturers and
from the FDA. We'll talk a little bit more about that after lunch.
There was a question from Dr. Blankenship to assess the risk-benefit ratio in terms of
quality of life, what we have from surveys.
Dr. Cigarroa asked that there be some clarification about Slide 13 on the Stellarex.
Did I capture the things that we need to get over lunch? Dr. Ballman, one other
thing?
DR. BALLMAN: There was a lot, sort of. There was one presentation that showed
the data from the Medicare thing. I'd like to know what the baseline characteristics were of
the patients that were treated with just the stents without the drug and those that were
treated with the drug. Any observational data, any registry data, I want to know what the
baseline characteristic differences are between those groups.
DR. LANGE: So I think the last presenter presented the Medicare data, so if you'll
provide that as well.
Is there anything else that I've missed?
(No response.)
DR. LANGE: All right, we're due to convene -- let me ask a question. We're due to
convene here at 12:15. Normally we'd have 45 minutes, 35 minutes. Do you want to do
that, or do you want to take an extra 10 minutes? So we'll reconvene here not at 12:15 but
at 12:30, and we will reconvene promptly. I want to appreciate everybody's attention to
what we're doing. Thank you very much.
(Whereupon, at 11:41 a.m., a lunch recess was taken.)
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AFTERNOON SESSION
(12:30 p.m.)
DR. LANGE: It's 12:30. We will now proceed with the open hearing portion of the
meeting. Could you please take your seats? Thank you. It's 12:30, and we'll now proceed
with the Open Public Hearing portion of the meeting. Public attendees are given an
opportunity to address the Panel, to present data, information, or views that are relevant to
the meeting agenda. Panel members may ask clarifying questions to the speakers at the
end of their presentation. At that time you may raise your hand, identify yourself, and then
identify the speaker to whom your question is directed.
Ms. Washington will read the Open Public Hearing Disclosure Process Statement.
MS. WASHINGTON: Both the Food and Drug Administration and the public believe in
a transparent process for information gathering and decision making. To ensure such
transparency at the Open Public Hearing session of the Advisory Committee meeting, FDA
believes that it is important to understand the context of an individual's presentation. For
this reason, FDA encourages you, the Open Public Hearing speaker, at the beginning of your
written or oral statement, to advise the Committee of any financial relationship that you
may have with any company or group that may be affected by the topic of today's meeting.
For example, this financial information may include a company's or a group's payment of
your travel, lodging, or other expenses in connection with your attendance at this meeting.
Likewise, FDA encourages you, before you begin your presentation, to advise the
Committee if you do not have any such financial relationships. However, if you choose not
to address this issue of financial relationships at the beginning of your statement, it will not
preclude you from speaking. Finally, if any speaker is reading for someone else, please
state this at the beginning of your statement as well.
FDA has received 11 requests to speak prior to the final date published in the Federal
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Register.
I will now turn this over to Dr. Lange.
DR. LANGE: All right. Again, as Ms. Washington mentioned, we have -- originally 11
speakers signed up. Actually, one has canceled, and we'll have 10. What you say is
incredibly important to us as a panel to hear. So we want to hear what you're going to say.
There are, again, time limits to that, and I will ask everybody to adhere to those time limits
so that everybody has an opportunity to provide their perspective as well. At the beginning
of your presentation, I'll introduce everybody, and I'll ask you to come to the podium, and
I'll identify how much time you have to speak. And, again, if your most important part is
your last sentence and it's not within your time limit, we will miss it, so make sure it's in the
allotted time period so that we can hear it.
The first speaker is Dr. Konstantinos Katsanos. If you'll please come forward to the
microphone. We ask that you speak clearly to allow the transcriptionist to provide an
accurate transcription of the proceedings of this meeting, and you will have 10 minutes for
your presentation. And please proceed.
DR. KATSANOS: Thank you very much -- colleagues. Once again, thank you for the
invitation. I am speaking on behalf of my team who published the meta-analysis back in
December 2018, and I will be briefly presenting an updated safety, effectiveness, and doseresponse meta-analysis of those devices in the femoropopliteal artery of the leg. I do not
have any conflicts of interest with regards to this presentation.
So stay tuned to the updated meta-analysis. Those are the 1-year results that we
published without any significant difference between the devices, 28 randomized studies,
4,400 patients, predominantly claudicant population. We have updated our analysis at 2
years, and I'm going to show you next also the 5 years.
So now it's 2 years. We've got 19 randomized studies, 3,386 patients, a risk ratio of
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1.42, risk difference, observed risk difference, 2.2%, increased risk of death with paclitaxel
devices, a significant finding against paclitaxel.
How about 5 years? We've got now five randomized studies. The three studies, you
have seen them in the FDA analysis. We also have the THUNDER study, and we also now
have the FinnPTX study, which randomizes Zilver PTX stent against bypass surgery for
intermittent claudication. You can see a consistent homogeneous signal, a risk ratio of 1.64,
or an observed risk difference increased the risk difference of dying up to 5 years, 6.3%.
What about the risk-benefit analysis? We have converted all the crude rates, the
time-to-event analysis, with the methods of Tierney to estimate the hazard ratios and at the
top one you can see the forest plot in terms of the safety analysis. So those are the hazard
ratios, and the point estimate is 1.62 with a random effects model, so increased the risk of
death, increased this hazard by 62% through 5 years.
At the bottom you can see the effectiveness analysis. We had the data for four of
those five studies. A significant reduction of the hazard of undergoing a target lesion
revascularization through 5 years. Mine was 42% in terms of observed risk differences. To
put it into perspective, we're discussing about roughly 6% increase in death and 12%
decrease in TLR.
This bivariate plot illustrates in a better way the risk-benefit analysis at 5 years. The
x-axis illustrates the effectiveness results. The error bars have been coded in color
accordingly, and those are the standard errors of the hazard, of the log hazards of the
individual studies.
And on the y-axis you can see that we have the safety analysis increased the risk of
death 62%, decreased risk of TLR, 42%. You can see the risk-benefit profile of individual
studies, it seems to vary. For example, in the case of the LEVANT 2 study, there was no
significant effect, no significant efficacy through to 5 years, and I think that needs to be
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taken into account as well.
Also, for your information, I know that one TLR seems to equate to approximately
0.06 quality of life, quality adjusted life years according to previous studies that we have
done for the sake of cost effectiveness.
And now let's move to dose-response rates, and this is, I think, quite critical for the
discussions of the Panel. As we have shown before, and as you have seen also from the
executive statements, there's a wide range in the paclitaxel dose and the paclitaxel density
on the individual devices. We accounted for those devices in a proper way, also in the
individual papers. So, for example, the Zilver PTX stent, we did account at the time that the
density of the stent was approximately 0.37 adjusted for the vessel surface area. And we
repeated this dose-response meta-analysis by taking out the time element of the equation,
what we have been criticized for, and we were pretty glad for the 2-year time point because
this is where we had a lot of data points. And, again, we used the equation if we didn't
have the average dose reported by the study. If we did have the average paclitaxel dose,
we used that one instead.
Now, this is a random effects dose-response meta-analysis at 2 years. We analyzed
19 randomized controlled studies. The left-hand side is a linear model; right-hand side is a
non-linear spline model. Basically, both of them tell the same story. The log risk ratio of
mortality, there was a near linear but weak response but significant, so with a p-value of
0.01 in favor of paclitaxel, and the risk ratio was 1.1 per extra milligram of paclitaxel being
delivered to the patient. So a risk ratio of 1.1 per milligram per patient, per case. And,
again, remember, this comes from aggregated level dose-response meta-analysis at 2 years.
We don't have a time-to-event analysis in this case.
We tried to replicate this from individual patient data. We had to work on the Zilver
PTX data, which Cook was very kind to provide to us. We have asked all the other
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companies, but we have been declined access to individual patient data for the time being.
We applied the standard Cox proportional hazards model. You can see the results on the
left-hand side. Paclitaxel dose for the Zilver PTX study on as-treated analysis like the FDA
performed the study was 1.1 mg. We divided the patient population into two strata, the
ones that received up to 1 mg and the ones that received more than 1 mg. And you can see
that there was a significant dose-response relationship. I also had the counts and
proportions there for your information in the different colors, with a p-value of 0.03, so
significant increase of the risk of mortality as the dose was increasing.
Now, finally, and I'm coming probably to the most important part of my talk, I would
like to discuss a little bit about the heterogeneity of this mortality signal, and before I come
to that, I want to mention that since we're discussing about all-cause mortality, we need to
remember that we've got competing risk problems, shall I say, here. So, for example, for
the sake of the audience, if we have just one risk factor, independent risk factor, and we
add another one, on the left-hand side of this screen you can see that the risk ratio is going
to go up by 1.95 times. But on the contrary, if you have many risk factors, then if you just
add up another one, let's say the sixth one, then the observed risk ratio will just go up by
1.2 times, and that has to be taken into consideration when we are watching the mortality
risk ratios in all those studies.
So let's move on. Let's go back to our meta-analysis again. We did what we call a
regression on the baseline risk of those 19 studies at 2 years, and this is why, because
according to Cochrane and other investigators, baseline risk may be considered as an
aggregate measure of all those background case-mix factors that are driving the outcome of
the patient. And you can see that we did this both with the standard meta-regression
approach and also with a Bayesian one. The dotted Bayesian one is the most appropriate
one, and we got the significant result.
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So what we are actually saying is that the higher the background risk of the patient
dying in the control group, then the lower the observed mortality signal that we note in our
studies. And this is a little bit of counterintuitive, but it actually seems to be noted in the
numbers.
For illustration purposes, I have added here in the black crosses the results of the
recently published population-based registries and also from the VQI registry noted a few
days ago. Those are the black crosses on there, and you can see how our regression aligns,
and the confidence bound can actually sort of predict that the higher the risk of the
background of the patient and the higher the expected mortality of the patient, then the
lower, perhaps, the mortality signal we might be noting with the use of paclitaxel.
And we also checked the same hypothesis with individual patient data from the
Zilver PTX study. We sort of got exactly the same result. We had this kind of a feeling from
negative moderation from individual and varied analyses, and to make this a little bit more
worthwhile, we checked whether there was a negative interaction between paclitaxel and
what we called a cardiovascular risk score.
So, basically, we summoned a few of the significant cardiovascular risk factors, you
can see them noted at the bottom of the slide, and we aggregated every single risk score
factor, which was a continuous covariate, and you can see that there was a high negative,
highly significant negative interaction in the Cox model, where the exponent of the hazard
ratio was 0.56 per risk unit added to the patient. So if the patient didn't have any risk
factors at all, he would suffer of a hazard ratio of 5.5 times. And the more risk factors you
added, that risk aggregate, observed hazard ratio, would go down, and this is how it would
go down. You can actually see that on the far right side of the screen, in fact, the observed
hazard ratio is below unity. On the far left side of the plot, it is above unity going up to 5.5
times. So we have noted in our further exploratory statistical analysis, there seems to be
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this significant negative interaction of paclitaxel and the background case-mix risk factors of
the patient. We do not really know, does it come down to competing risk factors or
whether it comes down to some other unknown biological interaction.
So, in conclusion, I think we know that paclitaxel is indeed associated with increased
mortality for the population of intermittent claudication that we analyzed in those studies.
It seems to demonstrate a strong negative interaction with other patient risk factors.
And what we propose is we propose patient risk-stratified analyses in order to be
able to better understand this signal and to guide medical decision making.
Thank you very much.
DR. LANGE: Thank you very much for the presentation. Again, at the end of all the
presentations, if there are any clarifying questions, we can address them to the individual
speakers. So thank you very much, Dr. Katsanos.
Next, Dr. Krishna Rocha-Singh and Mr. Chris Mullin will present and will also have 10
minutes for your presentation as well. And the next speakers are on behalf of the VIVA
analysis, if I'm not mistaken.
DR. ROCHA-SINGH: Thank you very much, Mr. Chairman, and good afternoon. My
name is Dr. Krishna Rocha-Singh. I'm an interventional cardiologist who has practiced for
the last 25 years in the endovascular space, and the research chair of VIVA Physicians.
Before I introduce Chris Mullin, who will present to you the results of the
VIVA/NAMSA individual patient-level meta-analysis, I'd like to briefly acquaint the Panel
members who may be unfamiliar with VIVA Physicians.
VIVA is a not-for-profit 501(c)(3) dedicated to the education, research, and advocacy
and cross-specialty collaboration with the care of patients with peripheral arterial disease.
In response to the Katsanos meta-analysis, this past March VIVA invited over 100
clinicians, scientists, industry members, and regulators for a day-and-a-half meeting to
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discuss the implication of this summary meta-analysis. The findings of this meeting have
been recently published in Circulation.
In a parallel manner, VIVA assembled an independent group of content experts and
statistical consultants and commissioned an independent third-party medical research
organization, NAMSA, to perform an independent-level patient meta-analysis.
VIVA collaborated with five industry partners to share patient-level data and
executed transfer agreements. I'd like to personally thank all industry members for their
extreme collaboration in pushing forth this effort. In collaboration with a multispecialty
data steering committee and the FDA and industry, importantly, the FDA reviewed our
statistical plan but did not endorse it. A statistical plan was devised and executed, and we
will be presenting the results of this final report.
Importantly, that statistical plan included a computational model modeling of
paclitaxel tissue retention, which the results of which Dr. Elazer Edelman will be presenting
later on this afternoon.
Now, on behalf of Dr. Sue Duval, the University of Minnesota, and Dr. John Ioannidis
from Stanford University, Chris Mullin, NAMSA's lead statistician on this meta-analysis, will
present our findings. Thank you.
MR. MULLIN: Thank you. Good afternoon, my name is Chris Mullin. I am a
biostatistician with NAMSA. For disclosure, NAMSA provides testing, consulting, and
contract clinical research services to the medical device industry.
I'll start with our key findings. We found a 38% relative increase in mortality
associated with randomization to paclitaxel-containing devices. Our models indicate this
relative effect is stable over time. We were unable to find a clear explanation for this
increased risk. An important caveat to our work includes the large amount of censor data
or, in other words, missing data for vital status.
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With regards to our methods, in advance we prepared a statistical analysis plan that
was provided to the FDA and manufacturers. We used survival analysis methods to
characterize the risk of mortality compared to control. In contrast to other methods, this
uses all available follow-up data for both patients and studies.
The primary statistical model was a proportional hazards model incorporating a
random effect and stratification by study. The hazard ratio produced by this model is a
measure of relative risk. Values greater than 1.0 indicate increased risk with paclitaxel.
We relied primarily on the intent-to-treat analyses for each study in order to protect
the balance provided by randomization for both measured and unmeasured factors and to
avoid possible bias. But we also conducted as-treated style analyses in addition to multiple
other sensitivity analyses.
We restricted focus to devices approved in the United States for the treatment of
the femoral or popliteal artery. We restricted analysis to randomized trials with a nonpaclitaxel control and only included studies with at least 2 years of follow-up. Finally, we
relied on studies where individual patient-level data was available and provided by the
manufacturers.
Limitations are summarized here. Our conclusions should be restricted to devices
currently approved in the United States, and our analysis focused on an overall class effect
and not a product-specific effect. Our inclusion of only studies with at least 2 years of
follow-up is another potential limitation.
Now to our detailed results: We had data available from eight randomized trials on
2,185 subjects. Median follow-up was 4 years, and we had approximately 7,800 total
patient-years of follow-up. This provides more power and statistical precision than that of
any individual study. There were 271 deaths in this dataset, and of note, there were 428
subjects who exited early.
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Results from our primary model are displayed here. Study specific results are shown
by row with overall meta-analytic estimates at the bottom. A forest plot for the hazard
ratio is displayed on the right. Overall, we see a hazard ratio of 1.38 and associated 95%
confidence interval spanning from 1.06 to 1.80. The hazard ratio, again, is a measure of
relative risk. Greater than 1.0 indicates increased risk with paclitaxel.
Kaplan-Meier estimated cumulative mortality is displayed in this figure. At 2 years,
mortality is 7% for paclitaxel, 4.7 for control. At 5 years, 18.3% for paclitaxel, 13.7 for
control. And these numbers are consistent with our hazard ratio from our primary model.
In our primary model, there was no evidence of a violation of the proportional
hazards assumption. This means that while the risks that paclitaxel is higher than control,
we did not find evidence that the relative risk is increasing over time.
Across a variety of sensitivity analyses, we saw a large degree of consistency with the
primary results. Some of these sensitivity analyses are shown here. I'd like to focus on a
few specifics.
First, our as-treated results were consistent with our primary model. This included
both unadjusted and covariate-adjusted approaches. Our covariate adjustment used a prespecified list of 28 baseline covariates and stratification by propensity score. We also used
multiple imputation for missing covariates to maintain the sample size and avoid bias.
Manufacturers have made additional efforts to gather longer-term follow-up on
subjects. As part of these efforts, additional data was provided for IN.PACT SFA, LEVANT 2,
and Zilver PTX. This included 42 additional paclitaxel deaths and 37 control deaths. When
these are included, our overall hazard ratio estimate drops to 1.30.
Also, with individual patient data we were able to explore the impact of crossover to
paclitaxel. Here's censoring at crossover. Again, we see largely consistent results again
with some attenuation of the hazard ratio.
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To address missing data, we performed an analysis that included inverse probability
of censoring weighting. This was again consistent with our primary results.
We also performed a tipping point analysis. Full discussion of this is included in our
report to FDA, but we do not have time to elaborate on it here.
We also performed two-stage aggregate analyses based on the aggregate time-toevent data. Both our models here gave results with lower increased risk relative to other
meta-analyses, but results consistent with our primary model.
Some sensitivity analyses showed lower hazard ratios and lower confidence bounds
that fell below 1.0. This included an analysis of only studies of drug-coated balloons, and an
analysis using the secondary rather than primary randomization of the Zilver PTX study due
to its unique study design. These findings are both affected by a relatively large drop in
sample size.
A few additional results: We did not find clear subgroups at elevated risk. We also
observed a consistent increase in mortality with paclitaxel when broken down by available
cause of death.
As I noted earlier, censored or missing data is an important limitation. In particular,
we observed an overall withdrawal or lost to follow-up rate at 2 years of 9.3% for paclitaxel
and 11.3% for control. At 5 years, this was 22.5% for paclitaxel and 24% for control.
Now I'll just summarize and provide a little bit of discussion. Again, we saw a 38%
relative increase that was stable over time but without a clear explanation.
The rate of missing data does interject a degree of uncertainty into our findings.
But I would like to address why our estimate of 1.38 is lower than others. The
original 5-year estimates from the meta-analysis in the Journal of the American Heart
Association was 1.93; in May, based on additional data updated, was provided of
approximately 1.6. These are in contrast to our values of 1.38.
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Also, in the same journal in May, there was a letter to the editor that raised the issue
of study selection bias. Here, the authors recommend an extending duration follow-up for
shorter-term studies, those studies where a signal was not observed, and this is key
because the earlier 5-year estimates excluded the follow-up data from the shorter studies,
and this is in contrast to our methods. And so this figure attempts to explain a potential for
selection bias.
Here we have plotted the study-specific hazard ratios on the vertical axis against the
study-specific median follow-up time on the horizontal axis, and we do see an association.
Shorter studies have lower risk; longer studies have higher risk. And if we exclude trials
based on the length of follow-up, it greatly changes one estimate. An estimate based on
the smaller set of longer studies will produce a more extreme value, whereas an estimate
based on a larger set of studies with, again, survival analysis methods that can take
advantage of variable patient and study follow-up produces an estimate closer to 1.0.
Thank you for your attention.
DR. LANGE: Thank you very much, Chris.
The next speaker will be Eric Secemsky. And have I mispronounced that, Eric?
DR. SECEMSKY: You got it.
DR. LANGE: All right.
DR. SECEMSKY: Perfect.
DR. LANGE: Just lucky, I can assure you. All right. And, Eric, you're aware that you'll
have 6 minutes for your presentation?
DR. SECEMSKY: Right. Thank you. Great, thank you. So my name is Eric Secemsky,
and I'm the Director of the Vascular Intervention program at Beth Israel Deaconess in
Boston. I'm also an investigator at the Smith Center for Outcomes Research in Cardiology,
and I'll be presenting an updated analysis of our Medicare beneficiary data. I received no
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compensation for attending today's conference. I did, however -- our institution received
grants to support this work from BD/Bard, Medtronic, and Cook.
So Medicare data is an important resource for evaluating the safety of drug-coated
devices. Medicare insures the majority of patients over the age of 65. These are the
patients we treat. Medicare adjudicates and validates death up to 99% of all beneficiaries,
and the specific billing claims code for drug-coated device revascularization in the Medicare
dataset that's tied to payment, which improves its reliability and validity.
We've already demonstrated the use of Medicare data in two prior analyses. On the
left here is our publication in JAMA Cardiology looking at ICD-10 inpatient coding for drugcoated balloon and drug-eluting stents. On the right, looking at drug-eluting stents is an
ICD-9 coding. However, we lacked outpatient data for these analyses. We also lacked
extended follow-up.
So we performed the following analysis for this FDA Panel. This was a pre-specified
analysis with a protocol that was reviewed by the FDA. For this population, we included
fee-for-service beneficiaries, totaling over 150,000, who underwent any femoropopliteal
artery revascularization, whether inpatient or outpatient, and over 3,000 institutions. This
occurred over the years 2015 to 2017. Our treatment exposure was segregated between
drug-eluting stent and/or drug-coated balloon versus bare-metal stent and/or PTA. We had
covariates in addition to institutional covariates as well as sociodemographics. We
collected Elixhauser comorbidities using ICD-9 and ICD-10 claims codes.
Our primary outcome was all-cause mortality through April 23rd, 2019. And our
primary analytic strategy was an inverse probability of treatment weighting, which is a
propensity score-based method. This was to adjust for differences between the two
treatment groups. This was created and constructed and balanced before we led to
outcome data, so we were blinded to outcome for this analysis.
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We did subgroup analyses by device type, PAD severity, as well as by place of
service.
And we took a little different look at the data as a sensitivity analysis. We looked at
the institutional change in use of drug-coated devices, so each institution's proportional use
of a drug-coated device and their association with mortality. And by doing so, we were able
to remove any patient-driven factors that are not captured in measured covariates in this
analysis.
So these are the total population characteristics of over 150,000 Medicare
beneficiaries. The average age was 77, 4 to 5% were female, more than 80% Caucasian, and
critical limb ischemia was just under 40%. You can see on the bottom here about 36% of
patients had inpatient procedures.
When we look at the differences between the groups, between drug-coated and
non-drug-coated devices, we examined the standardized difference of less than 10% to
examine for balance, and overall, patient characteristics were well balanced between
groups. However, there were notable differences in the use of atherectomy as well as
inpatient procedures and institutions with higher procedural volumes. After we applied our
IPTW weights, we see that there was balance between groups with standardized differences
for all variables less than 1%.
This is the primary results unweighted for our analysis. In blue here is non-drugcoated devices; in red here, drug-coated devices. This will stay that way throughout our
study.
So the median follow-up was 799 days; longest follow-up, 1,570 days. Twenty-five
thousand people contributed data up through 1,250 days. We found no evidence of harm
with drug-coated devices in our unweighted analysis. Following weighting and adjustment,
we found no evidence of harm with drug-coated devices, with the upper limits of our
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confidence interval for an adjusted hazard ratio of 0.96, less than 1.0.
Twenty-two percent of patients had a repeat procedure. Of those, 1 out of 10
patients who initially were treated with the non-drug-coated device subsequently received
a drug-coated device.
When we look at our data by different subgroups, this is drug-coated balloon versus
PTA, these are all adjusted weighted analyses. Again, we see no evidence of harm with
drug-coated balloons, with the upper limit of the confidence interval of 0.95.
When we look at it for drug-eluting stent, for bare-metal stent, again, we found no
evidence of harm with the drug-eluting stents, with an upper limit of confidence all 1.0.
When we look at non-CLI versus CLI, we appreciate the cumulative difference in
mortality, which was much higher among the CLI population, but again, no evidence of
harm for drug-coated devices in the non-CLI group or in the CLI group.
Lastly, we looked at outpatient and inpatient data. Again, we see a step up in the
overall cumulative mortality for the total groups, but again, no evidence of harm with drugcoated devices for either outpatients or inpatients.
The following is a histogram of all institutional use of drug-coated devices. So on the
x-axis we see zero all the way up to 100%. So some institutions used zero drug-coated
devices during the study period. Some institutions used 100 drug-coated devices for
procedures. The median total procedural use of drug-coated devices was 43% of all
procedures.
And when we look at different quartiles of increasing institutional use of drug-coated
devices, we see that patient characteristics were overall well balanced between these
groups, demonstrating that the instrument was strong and balancing patient characteristics.
When we look at the proportional use of drug-coated device by institution in a Cox
model, we again see no evidence of harm with drug-coated devices with all point estimates
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to the left of 1.0, for the most part, and confidence intervals all with the upper bounds less
than 1.1.
So, in conclusion, in this large Medicare beneficiary data, we found no difference in
survival following treatment with drug-coated versus non-drug-coated devices in
unadjusted, adjusted, and sensitivity analyses.
We found no difference in survival by device type, PAD severity, or place of service.
And the examination of Medicare beneficiary data will continue to provide a timely
and efficient resource for evaluating the safety of drug-coated devices.
Thank you.
DR. LANGE: Eric, thank you for that excellent presentation.
Dr. Marteen Falkenberg. Either Marteen or Marten. And you can correct me. I'm
going to call it Marteen, am I right?
DR. FALKENBERG: Yeah, that's good. Marten Falkenberg is my name.
DR. LANGE: Great.
DR. FALKENBERG: I'm a vascular surgeon and Professor of Vascular Intervention in
Gothenburg University in Sweden, and I'm here to talk about the ongoing SWEDEPAD trial. I
have no conflicts of interest.
The SWEDEPAD trial is a registry-based randomized trial conducted in Sweden, based
on the Swedvasc registry. So the RRCT, the registry based RCT, is a fairly new concept
launched by cardiologists at the Uppsala research institute, making it possible to make a
large randomized trial, and for this purpose, it's important to address the endpoints that
are really important for the patient, and we decided to make it into two parallel separate
trials, critical limb ischemia, measuring amputation rate, and intermittent claudication
looking at health-related quality of life. So the enrollment target for CLI trial was 2,400
patients, and for claudication, 1,333 patients.
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So this is showing the design of the trial. We have very liberal inclusion criteria;
most patients are eligible to one of the two trials. Randomization is done during the
procedure, and follow-up is basically done using registries.
This is the inclusion rate that we've had for the last 3 years. It's been quite steady
around 60 patients every month in 22 centers representing the large majority of centers in
Sweden doing vascular procedures.
We have obtained funding from state sources for the running of the trial, and in
addition to that, we've established a collaboration with all companies who are providing
drug-eluting devices in Sweden by reducing the cost for devices used in the trial, but none
of these companies have any influence on the protocol and no access to our trial data.
So this shows the manufacturers of the devices used in the trial so far, representing
basically market shares among participating centers and also the duration of this
collaboration that we have established. And all devices are based on paclitaxel.
This is the cumulative inclusion in late December last year, 1,480 patients
randomized in SWEDEPAD 1, and 810 patients in SWEDEPAD 2. And this distribution
between CLI and claudicants corresponds to what we know from in registry from
beforehand, making a grand total of 2,290 patients with about two-thirds finished with a
target of a delta of 3,733 patients.
And following the publication of the meta-analysis from Dr. Katsanos, our safety
committee recommended us to temporarily hold the recruitment into our trial, as they and
we were concerned about the results of the meta-analysis. And since then, we have
conducted interim mortality analysis on our own data, and it's important to point out that
our follow-up is still relatively short in the context of the late mortality warning in the metaanalysis. We have not been able to confirm the findings of Katsanos's meta-analysis, and
therefore, our safety committee recommended -- this was in late April, so it's very recent -Free State Reporting, Inc.
1378 Cape St. Claire Road
Annapolis, MD 21409
(410) 974-0947

120

recommended us to start recruiting again, to try.
So we had a steering committee meeting a few weeks ago, and we decided to try to
restart recruitment to the trial with the following prerequisites, that we have updated
patient information, we need to renew our ethical board approval, and also it's important
for us for collaboration with regulatory authorities such as the FDA.
Thank you.
DR. LANGE: Thank you very much, Dr. Falkenberg, for that update.
Dr. Waksman. Are you there, Ron? Good, super. And Dr. Waksman will have 6
minutes for his presentation as well.
DR. WAKSMAN: Thank you very much. My name is Ron Waksman, and I'm a
practicing interventional cardiologist for the past 20 years. These are my conflicts of
interest, but they're not so much relevant to the presentation. My main reason that I'm
here is my concern about the drug paclitaxel. I'll give you the summary of my concerns.
Paclitaxel can be toxic to the vessel wall. There are particulates that can cause distal
vascular obstruction. The clinical data demonstrate that DCB with paclitaxel has similar
outcome in DES with paclitaxel in coronary arteries. But second generation DES have an
edge on DCB with paclitaxel. And there is a signal of mortality with paclitaxel-eluting stents
versus everolimus-eluting stent at 5 years. There is no signal of mortality with DCB in
coronary arteries, but the dose of PTX is less for coronary arteries. And the randomized
studies are small, and the comparator is mainly paclitaxel-eluting stent. And, obviously, the
long-term data is limited, so we cannot derive much from the coronary data.
Nevertheless, if we look at the drug itself, when delivered to the vessel wall, it does
reside there, it is associated with vessel wall toxicity, and it can stay there for months, even
with drug-coated balloons.
Here is some work that was done by Kimberlyn Edelman (ph.) that did show that
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there is a very narrow therapeutic window, and there is the issue of healing with high dose.
You can see a lot of fibrin and lack of healing.
This is some work that shows downstream finding in porcine skeletal muscle with
respect comparing Lutonix and IN.PACT with respect to the particulates that go
downstream. And that was published about aneurysm formation from two different
studies, one with atherectomy and the other one without atherectomy in a peripheral
artery.
In addition to that, there are three case reports of downstream effect of paclitaxel
DCB use with particulates embolization related, and all of them have been described in the
literature.
When we look on histology comparing paclitaxel-eluting stents to everolimus-eluting
stents, we do see about fourfold of inflammation score and about threefold of uncovered
stents when you compared the two stents.
Here is another series of meta-analyses of studies from the Taxus II, I, II, IV, and V
that did show that, indeed, paclitaxel compared to bare-metal stent reduced the ischemicdriven TLR, but it was at the expense of higher mortality and higher stent thrombosis.
There was another study that was comparing Taxus to everolimus-eluting stent. It
was SPIRIT III, 2:1 randomization, 5 years follow-up, detected unexpected finding of
high-cause mortality, all-cause mortality with paclitaxel compared to the everolimus-eluting
stent.
This is a meta-analysis, network meta-analysis that was done by Dr. Windecker,
published in BMJ, looking on the hazard ratio for mortality. The highest across all the
stents, all medical therapy, was with paclitaxel, 1.23, compared to EES, which is a very
common stent that we use today, it's only 0.33.
There was a recent study that was represented and published, BASKET-SMALL 2, it
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was presented at DSC, 758 patients and de novo lesions, looking on DCB versus DES. The
cardiac death was a trend higher in the DCB with 12 cases versus 5 cases in the DES. Most
updates came a month ago showing -- this was cardiac mortality. On all-cause mortality,
that there was also increase, and you can see that there was a higher increase of mortality
in combination of DCB and DES versus DES alone.
Nevertheless, if you look at meta-analysis comparing DCB for the DES, you see that
there is no differences in MACE, MI mortality, and TLR for the coronary artery, DCB versus
DES. But, again, as I mentioned, those studies are small; there is a lower dose compared to
PAD. These are mixing two indications, there is a limited follow-up, and most studies
compare paclitaxel-coated balloon to paclitaxel-eluting stents. So you cannot find much
differences if you're worried about the paclitaxel.
So, finally, in conclusion, after millions of PES, over 100,000 patients in studies, we
have actually removed PES in the market for the coronary use because of inferiority of
safety and efficacy when compared to everolimus-eluting stent.
Paclitaxel has a narrow therapeutic window.
Paclitaxel and PTX DCB demonstrate vessel toxicity and increased inflammation.
Combination of DCB and stenting associated with adverse events.
PTX is effective in reduction of restenosis but associated with late catch-up.
And although the signal on mortality has not been demonstrated with paclitaxel DCB
in coronary arteries, it may be there and missed due to lack of adequate studies.
Thank you very much.
DR. LANGE: Thank you, Dr. Waksman.
The next speaker scheduled is Dr. Jeff Popma. Jeff, are you here? There you are.
And Dr. Popma will also have 6 minutes for his presentation.
DR. POPMA: Dr. Lange, distinguished Panel, I actually have to say I wasn't aware of
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Dr. Waksman's presentation, but I think it's a perfect question because the question in my
presentation is 15 years of coronary paclitaxel, did we miss a mortality signal?
My disclosures, as they relate to this, is I was the angiographic core lab director for
the Taxus randomized clinical trials and registries, and I have had no compensation for
coming today, and I covered my own travel expenses.
So I think that the fundamental issue is that we have studied, fairly extensively,
coronary paclitaxel with our drug-eluting stent programs, and they have turned out to be a
very effective therapy for percutaneous coronary intervention. I think Dr. Waksman is
correct; there has been a dose toxicity relationship but only in extremely untenable doses
of paclitaxel.
This is the Quannum stent that provided 4 g of paclitaxel to the vessel wall, and
predictably, the 30-day stent thrombosis rate was 10%, and that, of course, could have
been predicted by the works of Dr. Edelman and Rogers from their preclinical data.
Ultimately, in the early 2000s, we did come up with the appropriate dose of
paclitaxel with the two first generation drug-eluting stents, Cypher and Taxus, that were in
fact a combination of polymer stents and drugs. They became the default therapy by 2005
in 80% of patients because although there were slight differences in late lumen loss,
superior with the Cypher stent, 0.2 mm, versus 0.4 mm with the Taxus stent, there were
really no significant differences in target vessel revascularization, and they became the
default therapy for PCI.
This very important report in 2005 by Dr. Serruys and his group suggested that the
answer was not completed at 1 year. There were, in fact, cases of late stent thrombosis,
and those late stent thromboses could occur between 1 and 5 years after the procedure.
This is an example of a Cypher stent placed in the mid-portion of the right coronary artery
with a stent thrombosis at Day 522.
Free State Reporting, Inc.
1378 Cape St. Claire Road
Annapolis, MD 21409
(410) 974-0947

124

Now, that resulted, of course, in a meta-analysis performed at the European Society
of Cardiology by Dr. Kamazine (ph.) and ultimately, then, a letter from Dr. Don Baim, who
was the medical director at Boston Scientific at that time, suggesting that there might be an
association of drug-eluting stents and late stent thrombosis.
That resulted in a panel similar to this, December 7th and 8th in 2006. A revision of
the endpoints that were used for stent thrombosis by Dr. Cutlip, the ARC criteria, and finally
resulted in a large-scale randomized trial called ADAPT trial, suggesting that both the type
of stent and the duration of the dual antiplatelet therapy might be important in patients
who received drug-eluting stents.
Higher doses of paclitaxel than previously used in the Taxus stent have been utilized.
The Taxus VI study used nearly three times the dose of paclitaxel into the vessel for
coronary stent in complex lesions, and the bottom line, you see a reduction in the major
adverse cardiac event rates, 9.5% versus 24.6%, with no evidence of stent thrombosis.
Now, this is the individual data that Dr. Meredith has shown earlier at the patient
level. You'll see in the two side boxes are paclitaxel versus bare-metal stents and paclitaxel
versus other -limus type drugs. At the arrow is the SPIRIT III trial mentioned by
Dr. Waksman. What I would mention in this is not that paclitaxel had a higher rate but, in
fact, the everolimus-eluting stent actually had a lower rate with respect to all-cause
mortality at 5 years. The rest of the rates are fairly comparable, similarly with non-cardiac
mortality. Why is that? Primarily because the reductions in restenosis, target lesion
revascularization, death, and MI, all superior with the everolimus-eluting stent.
So the take-home messages. I think we have a well-defined dose toxicity
relationship in the coronaries that we've seen with this.
We've learned from this that there was a mechanistic relationship between stent
thrombosis that occurred more common with drug-eluting stents, and a lower rate of
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restenosis, balanced mortality at 5 years, seven randomized clinical trials, over 2,500
patients.
The safety signal that we identified early on was mechanistic and occurred with both
paclitaxel and the -limus stents.
And I think Taxus then became the control group for all of the other drug-eluting
stents because there was a suspicion there was lower efficacy.
Second and third generation stents became better. SPIRIT III is a good example.
Paclitaxel is not used any longer because of lower efficacy, I believe, and not
because of safety concerns.
The randomized clinical trials show that there now has been replaced a next
generation of stents which are lower.
And I actually don't see that there is an unexplained mortality signal with coronary
paclitaxel up to 5 years after the procedure.
What does this mean for us today? That we need to isolate the components of
DCBs. We really haven't talked about excipients and particulate embolizations and other
things that can cause a late mortality signal.
It will be essential, I think, to look at the dose-response relationships to make certain
that there is not a class effect. There may be individual pieces.
Complete ascertainment is extremely important. It's difficult to make decisions
based on the data that I personally have seen so far today.
And I think it's going to be very important to establish the reduction in patient-level
target lesion revascularization with DCB and late clinical outcomes, as was suggested
earlier. We need to provide a risk-benefit profile to our patients.
Thank you for your attention.
DR. LANGE: Thank you, Dr. Popma.
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Dr. Gary Ansel is invited to the podium for his presentation, and Dr. Ansel will also
have 6 minutes during that time.
DR. ANSEL: Thank you very much. I appreciate the ability to present at this
Committee. I'm the System Medical Chief for Vascular Services at OhioHealth, which is a
14-hospital system with over 50 vascular practitioners that span the entire list of specialties
that treat this. I'm actually very glad that we're having these discussions. Any time we can
look at improving patient care, we look at doing that, as our vascular institute has evaluated
this controversy. What we've actually done is double back on treating the disease process
more than just a blockage, and we think our patients will benefit from that.
The key concepts: What I want to do is bring more of a personal approach to this
discussion, and I'm going to do a presentation of a patient. As you already know, PAD is a
worldwide problem with an epidemic of this.
Advanced devices have allowed for a high acute procedure success unknown in
previous generations. Drug-based devices were revolutionary in reducing the need for
repeat procedures. I heard complaints from every hospital president about the vascular
volumes decreasing after their introduction.
The concerns with the current results of the statistical analysis from our vascular
institute is that we find it very unique that we're actually grouping together two different
devices, drug-coated balloons and drug-eluting stents. I think it was a very unique approach
that we would never consider, especially when one uses crystalline, one uses amorphous,
one has a lot more particulate than the other, and one uses excipients. I mean, these are
two different devices altogether, so we don't understand how that happened. We do
question why that occurred.
And as you've already heard, there's been no mechanism, to date, with the
evaluations, and we're really concerned about jumping to too big of conclusions without a
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smoking gun. And, currently, we've seen no dose response presented in the literature. And
we think, until a relationship between drug-based devices and mortality is definitive,
withholding this therapy places our patients at undo risk. I'm going to show you why.
This is a case example of a 64-year-old gentleman who's on dialysis, hypertension,
diabetes, CAD, he's already had a coronary stent, has severe claudication and nocturnal rest
pain. He previously underwent unsuccessful revascularization. He was actually referred to
us by a surgeon because he did not have any venous conduit for a bypass, and as we said,
he's on dialysis and he did already have one AV fistula, and they didn't want to use his arm
vein for anything else.
The patient was actually offered amputation for rest pain or referral for another
attempted endovascular intervention, so he came to us for another opinion, and it was
really interesting. After we discussed the potential of not using drug-based devices and a
greater than 50% need for revascularization, he almost opted for that amputation because
he didn't understand what that ramification was downstream about losing the other leg.
But when we asked him why, he said, well, I've got a co-pay every time I've got to come get
another revascularization, and I don't want to put that burden on my family. So after we
explained what that actually meant to get an amputation to his ambulatory status, he
changed his mind. A very complex disease, common femoral artery disease, SFA occlusion,
popliteal occlusion, proximal anterior tibial occlusion. A very complex disease but very
common in our practice.
He had already failed cilostazol, so he had no other medical therapy other than risk
factor modification. Again, surgical bypass was out. His endovascular options, this just
gives you the minimum 24-month repeat procedure rates. Without a doubt, the drug-based
devices leads to a revolutionary decrease in this or amputation.
He underwent a very expensive procedure because, though we would have typically
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in our practice pattern used drug-coated balloons supplemented with drug-coated stents,
we had to try to get probably a more luminal gain because we wouldn't be allowed to
accept a lot of dissection. So he actually had successful wire crossing. He actually had
three different atherectomy devices because of the different vascular sizes of bed. We
ultimately used balloon angioplasty to just get a better result at the end, and without a
doubt, he's got nice flow and he's got a good-looking angiogram at the end of that
procedure.
And you think that's a success. He is. At 1 month he's asymptomatic; however, he's
going to require surveillance testing every 3 months. Probably going to need repeat
procedures every 6 to 9 months.
Again, the key concepts are this is a really big problem, and though we talk about a
population, these are patients we have to deal with, and subjecting them to a bunch of
extra repeat procedures without clear indication of a mechanism, I think, puts them at
undue risk, both financially and medically.
Thank you very much for allowing me to speak.
DR. LANGE: Thank you, Dr. Ansel. Appreciate the presentation.
Dr. Elazer Edelman. And Dr. Edelman will have 6 minutes for his presentation as
well.
DR. EDELMAN: Thank you very much, Mr. Chair, and for the opportunity to speak.
I'm Elazer Edelman, and I'm speaking to you as the chair of CBSET, which is a nonprofit
preclinical testing CRO that's worked with VIVA and on behalf of my colleagues, Rami
Tzafriri, Juan Granada, and Sahil Parikh. I'm also an intensive care unit cardiologist, and I
run MIT's Institute for Medical Engineering and Science.
How come this isn't -- how do I advance this?
My conflict is that I'm a Boston sports fan. So -Free State Reporting, Inc.
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(Off microphone comment.)
(Laughter.)
DR. EDELMAN: We all have our cross to bear. That's yours.
So I think Dr. Posner said it. The real question here is under what conditions can a
drug delivered in microgram or even milligram quantities or seconds be retained in the local
tissue and/or have off-target effects years later? So the great philosopher Maimonides said
when you have discongruent observations, you have an obligation to validate them by
analogy, reason, or empiric evidence. And what I'm going to talk about today is how
computational pharmacokinetics can reveal things that I don't think we can really
appreciate from clinical trials or preclinical testing.
I'm going to give you the bottom line. There's probably a dose effect, and there may
be a dose response, but it cannot be demonstrated with the information at hand. The
unique pharmacology of paclitaxel can lead to prolonged drug retention, but lesion
characteristics, far greater than dose, are going to affect retention.
Early on in local drug delivery we realized that what we thought was the
paradigmatic compound, heparin, went in easily, and the dictum in drug delivery, if it goes
in easily, it will come out easily, and you see on the left how long it takes to go in, hours;
how long it takes to come out, hours. And if you do a computational map, on the lower
right, then most of the drug, that little flame of white is right around stent struts, all of it is
gone.
The advantage that drugs like rapamycin and paclitaxel had -- and these are papers
that we published 20-odd years ago, and they were the papers that led to the development
of the drug-eluting and drug-coated balloons and stents -- is that it takes very much time for
these drugs, rapamycin and paclitaxel, to go in. But the truth is we can never actually
recover them.
Free State Reporting, Inc.
1378 Cape St. Claire Road
Annapolis, MD 21409
(410) 974-0947

130

It took a long time to get the papers published because, as you can see in the green
for rapamycin and the yellow for paclitaxel, we only get 40 to 60% of the drug out. The rest
of it, as you see in that mesh, is a multi-photon confocal image of an artery 200 µ deep after
a stent with fluorescent paclitaxel has been embedded. In short, what you're actually doing
with these drugs is tattooing the artery, and those drugs can stay around for quite some
time.
Now, when you try to look at a dose response from that, there's a flip side. You
can't use dose response here. All the assumptions that allow you to do dose response are
violated by these technologies. First, as you heard from Dr. Ansel, we're combining five
completely different formulations. Second, they actually span a dose range of about
tenfold for each individual even though the five are 200-fold different in concentration.
And, third, they're non-homogeneously dispersed. So here's a dose response in the blue,
and that yellow is the range over which we're considering these devices.
When we looked at what happens with dose, if you take any specific formulation,
the computational models say that the real thing that changes is simply how long it takes
for the drug to enter the artery, but the half-life of removal is fundamentally unchanged.
You can, in fact, prolong the drug retention for up to years. But it's not really the dose as
much as the lesion that makes a difference. We looked and -- when I say we, it's my
students -- saved arteries every 20 µ and looked at the depth. Heparin just doesn't go into
the artery. Paclitaxel does, rapamycin does. But while rapamycin is evenly distributed
across the breadth and depth of the artery, paclitaxel is extremely non-uniform. And what's
more is that when you change the nature of the lesion from sclerotic to hyperlipidemic, you
can see, and the colors don't do justice to it, that rapamycin is agnostic to the lesion, but in
human, pig, rat, rabbit arteries, paclitaxel is very much dependent on it.
So in the computational models you can actually model what happens with
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inflammation, which was over-expression or calcification, which is a hindrance to diffusion,
and you can actually predict that this drug can be present for many, many years. In fact,
that's what we showed previously.
Now here's what I'm going to conclude with. Only computational models and
preclinical testing are going to be able to get to the heart of some of the questions we
raised. Not whether there's a mortality signal, that's not possible by what we're doing,
that's clinical trials. Is there a dose response? Maybe. But not from the amount of drug
that we are delivering. That's the equivalent of intention to treat. It's the amount of drug
that's delivered, and that, we have no idea that's actually the actual dose. That's the actual
therapy.
(Alarm.)
DR. EDELMAN: This is telling me my 6 minutes are up.
Do we have mechanistic insight? We will get it. Can we establish a causal
relationship? Perhaps. We can show drug retention, we can show drug effect, and we can
use these models eventually to tell the difference from these different devices, but not by
grouping them all together.
Thank you very much.
DR. LANGE: Thank you, Dr. Edelman.
Dr. Andrew Holden. And Dr. Holden will also have a 6-minute presentation as well.
DR. HOLDEN: Thanks very much. I'm Director of Interventional Radiology in
Auckland in New Zealand. These are my disclosures. I'm an advisory board member and
clinical investigator for a number of companies, but no other financial investments.
What I'm presenting has just been published this week in the Journal of
Endovascular Therapy. Well, we're here because the authors of the recent meta-analysis
not only proposed an increased mortality between 2 and 5 years with paclitaxel devices but
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also stated that this was caused by paclitaxel, and to justify this, they reported a dose effect
that's inferred a significant relationship between the exposure of dose of paclitaxel and the
absolute risk of death.
And we know they used the Bradford Hill criteria to establish causation, we heard
about the parameters that are included, but the most important is the biological gradient;
that is a dose effect.
So why is the dose effect so important? Well, despite the previous speaker's
comments, pharmaceutical side effects are always deterministic or dose related apart from
rare anaphylaxis. That means dose escalation studies of drugs, including paclitaxel, have
always shown adverse drug effects increase as doses increase. And this dose-response
relationship is integral to modern pharmacology. In other words, if a dose effect is
disproved, then the complication may be associated with the drug but it's not caused by the
drug.
Now, we've heard about some of the dose limitations of the meta-analysis and the
equation used. Probably the biggest limitation in the equation is the fact that the authors
had to use lesion length because they only had summary level data to assess. But, of
course, lesion length is a poor representative of dose delivered because we don't know the
number of balloons used, the amount of overlap, and even treatment beyond the target
lesion. They also used time, which corresponds to study follow-up, unfairly penalizing
studies with longer follow-up.
Now, it's also been well described that there were errors in calculation with drugeluting stents, for example, assuming that the whole surface area of the vessel was exposed
to the drug, whereas with Zilver PTX only 14% of the adluminal surface is exposed to drug.
And you can see that drug-eluting stents are associated with much smaller doses to the
vessel than drug-coated balloons.
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Patient-level analysis, as we know, is much more accurate in terms of dose because
that can be calculated on a per-patient basis. And we've heard that no company using
patient-level meta-analysis has been able to show a mortality signal and dose effect. And
you can see the Cook Zilver PTX analysis with five dose groups, the Medtronic IN.PACT
analysis with three patient dose groups; no mortality effect with increasing dose.
We know that the FDA notice of the 15th of March was released to healthcare
providers based on some preliminary assessment of the three pivotal premarket
randomized controlled trials with paclitaxel with 5-year follow-up. And you can see that
they noted a 50% increase in crude risk of death for paclitaxel-coated devices compared to
controls.
But, interestingly, the definition of all-cause mortality was different for all three
companies. Medtronic reported this as the number of patients who had died over the
number of patients followed to 5 years. Cook reported the number of patients who had
died over the number of patients initially enrolled in the trial. And BD/Bard used a
censored number of patients who died over the number of patients initially enrolled in the
trial, that is, censored by an independent panel physician who removed deaths in patients
they thought could not be attributed to paclitaxel. And you can see here that the all-cause
mortality at 5 years is very different between the three companies.
So we asked all three companies to provide 5-year all-cause mortality using the same
proportional methodology, the number of patients who had died over the number of
patients who had been followed to 5 years. Patients who were lost to follow-up were
excluded in this method because, of course, it's unclear whether these patients were alive
or dead. Now, it's fair to say that the denominator in this equation will certainly change as
companies are contacting patients previously lost to follow-up.
A Kaplan-Meier survival method may be better because it does take into account
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random events such as patients lost to follow-up, but Kaplan-Meier analysis in mortality has
not been widely used, and where there is good follow-up, actually, the methods are
complementary.
Here you can see the 5-year follow-up in the IN.PACT SFA trial with excellent followup. You can see at the top of the curve Kaplan-Meier survival and at the bottom of the
curve mortality, and you can see that these are actually very reflective of each other,
complementary.
When we asked the three companies to provide 5-year all-cause mortality using
proportional methodology, we, in fact, found that the highest all-cause mortality at 5 years
was for the lowest paclitaxel dose device, that is the Zilver PTX, and the lowest all-cause
mortality at 5 years was for the highest paclitaxel dose device, that is the IN.PACT DCB.
When we then reanalyzed, as we're seeing with the Cook data, because of the very
unique nature and 40% crossover in the first year, with the Zilver PTX you can see that we
still see the same trend, that is, that Zilver PTX has the highest all-cause mortality, that the
p-value loses clinical significance compared to plain balloon.
So really we need to think, therefore, if there is no causation between paclitaxel and
mortality, this is likely to be an association. This makes us think of some of the possible
contributing factors to this association listed in this table. And a lot of this, in fact, has to
do with the way we've designed trials: significant target lesion crossover, exposure to
paclitaxel elsewhere in the lower limb arteries, patients lost to follow-up, and incomplete
medical therapy between the two arms.
So, certainly, the meta-analysis has raised concerns regarding paclitaxel-related
mortality. They proposed a causal relationship. We know there were errors in the
calculation of dose in this particular paper. We know that the 5-year all-cause mortality of
the three pivotal trials do not show a dose effect on mortality. Paclitaxel is likely to be an
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association with mortality, not causation. Alternative factors contributing to this need
further investigation. And I guess the real lesson is we need more rigor in planning vascular
device trials.
Thanks very much.
DR. LANGE: Thank you, Dr. Holden.
Our next presentation will be a multi-societal coalition, and this will be a joint
presentation, and the presentation will be allowed a total of 25 minutes, so the speakers in
front, make sure you save enough for the speakers in the back. And at the conclusion of
that, then we're going to open it up to questions to any of the public speakers, for the Panel
to ask any specific clarifying questions.
With that, please proceed.
DR. BECKMAN: Thank you. My name is Josh Beckman. Distinguished members of
the Panel, audience, it's a pleasure for us to be here today on behalf of a variety of
organizations that you can see on this slide. We are here as a coalition for patient safety
with paclitaxel technologies.
Here are our disclosures, they will be listed by person and by presentation. The one
time I'm going to say this is that there has been no commercial support accepted for travel
or for the presentation by any member of this coalition.
We represent a coalition of physician experts. Our coalition represents the vast
majority of physicians leading the care of patients with peripheral artery disease. Coalition
members include the American College of Cardiology, the American College of Radiology,
the American Heart Association, the Society for Cardiovascular Angiography and
Interventions, the Society for Interventional Radiology, the Society for Vascular Medicine,
and the Vascular and Endovascular Surgery Society.
As a group, we manage the medical, interventional, and surgical approaches to
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peripheral artery disease. Our physicians practice PAD management in every setting
ranging from the office to the outpatient and hospital settings. We very much appreciate
the opportunity to speak as one voice, a unified community, on an issue that affects all of
our patients.
DR. BLACK: Good afternoon, my name is James Black. I'm Chief of Vascular Surgery
at Johns Hopkins Hospital. And just to make very clear, our priority about being here is
about patient safety. All of us practice across a variety of environments, and this is
something that we feel strongly about and it affects us in our daily practice.
A brief look at the agenda: We're going to finish with the introduction, and we'll go
on to PAD, quality of life assessment, and where the PTX medical technology fits into things,
following up on perspectives of the meta-analysis, next steps, and a final summary. Thank
you.
DR. SHISHEBOR: I'm Mehdi Shishebor. I'd like to discuss with you PAD, its
prevalence, the impact on quality of life, and the role that DES and DCB have had in the way
we treat this condition. And these are my conflicts of interest.
So the association between the age and prevalence of PAD is linear, and as you can
see from this presentation, in patients over the age of 70 years there's about 15%
prevalence of PAD, which translates to about 8 to 12 million Americans that suffer from this
condition. And we have heard from other speakers how this impacts these patients.
Beyond mortality, as mentioned, this disease affects patients' quality of life and
physical fitness, and PAD's impact is equivalent to those of chronic diseases that we are
very familiar with, such as COPD and Stage 3 congestive heart failure. So significant quality
of life impact.
Fortunately, there are two therapies that can impact the walking distance and
quality of life of these patients, and in randomized trials those two have been shown to be
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exercise and revascularization, in this study stenting. So these two therapies can impact
walking time. But important, in the same analysis, revascularization using stenting has been
shown to be superior to optimal medical therapy and even exercise in improving pain
severity, walking distance, walking speed, and stair climbing in patients that suffer from this
condition.
Now Dr. Black will continue the presentation.
DR. BLACK: I don't believe there's any argument that we know that these types of
technologies can reduce the need for reintervention and restenosis and so, therefore, these
technologies have really permeated several of the treatment paradigms in current modern
vascular and endovascular practice.
This is a brief view of a case, a 59-year-old patient, a diabetic woman with a foot
ulcer, hypertension, hypercholesterolemia. Her greatest concern, and these are the realworld considerations that we have to think about, her greatest concern is she's a full-time
chef, she has her own business, and she does not want to miss a day of work.
So when we did her angiogram, there's a lot of things about this lesion that are
difficult. It's obviously a subtotal occlusion, there's a lot of tibial disease downstream, it's a
high-risk lesion for restenosis, a bad location for stenting, it's right behind the knee, and the
saphenous vein wasn't there, and she wouldn't have wanted that surgery anyway; she just
wouldn't accept it.
This is what we were able to accomplish. This is an outpatient procedure. Open that
vessel, normalize her ankle-brachial index. She never missed a day of work. We did it on
Friday, she was back at work on Saturday night working in the restaurant, and it's been
patent for 14 months.
Because of this, because of the success we've experienced with these technologies,
we now appreciate -- and this is a guideline document demonstrating where we can use this
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technology, and you can see, by the greens, many lesions are candidates for this type of
technology, and most importantly, if we didn't have this type of technology, what would we
be left with? We'd be left with a lot of red boxes, things we don't want to subject our
patients to, many of the things we discussed earlier about reintervention and the decrease
in health and quality of life thereafter.
And, of course, this is really the state of the art. Many patients are undergoing
endovascular therapy. In general, endovascular therapy numbers continue to increase and
have done so until 2017 on a study -- from the VQI just published last week.
DR. BECKMAN: Thanks, Jim. Josh Beckman again.
We wanted to review, in part, some of the items about the meta-analysis.
Obviously, there's been some updates to which we did not have access. We're going to
touch on some of the idiosyncrasies of the meta-analysis. We will mention, very briefly
since it's been touched upon before, dose response, and we'll also just touch on briefly the
human coronary experience.
Here is what was published, and you can see that there was an increasing rate of
mortality over the course of time, with the greatest rates of death at 4 to 5 years.
We would note that it's hard to really understand how this data came about. First,
we would note that there's the aggregation of a variety of devices that deliver drug
differently from different platforms, and it seems as much observation driven than any kind
of hypothesis-driven study.
We would notice that the biological plausibility still cannot be identified, and we
have no idea why this is the case. It's not consistent with the dose or exposure, the timing,
and there's clearly no cause of death. It's as though, basically, the temperature of the
water was increased and all the boats rose in every single box. I have never seen, we have
never seen, any other toxicity that causes the same exact amount of mortality across the
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broad range of every single kind of death. We would note that it's not consistent over
indication, whether we're talking about the human coronaries or oncology.
We would note that this one publication, if you put it into the range of publications
on this topic, the range of publications, some of which you've heard today, some of which
are in press and some of which are coming down the pike, it is aberrant, it is different, and
all of the other data in larger and at least the same size populations does not support this
conclusion.
We think that the data is underpowered, some of it is observational, and clearly it
was not designed to answer this question. And we would make the case, and I'll make this
in a moment, that there's a strong potential for censoring due to asymmetric follow-up that
can have a potentially very large impact.
I'm just going to cut to the chase here and say that we think that missingness,
patient loss to follow-up, is likely among the most important factors to explain the findings.
It was noted today that missingness was thought not to be an important contributor to this,
but I don't think this really takes into account our understanding of the impact of loss to
follow-up.
Several years ago there was a lost to follow-up paper in abdominal aortic aneurysm
by Dr. Black that showed that patients who were lost to follow-up had a threefold risk of
death compared to everybody else.
Just recently there was a publication from the VQI with 39,000 patients that
demonstrated that the patients who were lost to follow-up had a sixfold risk of death. That
is a log order larger than what we are talking about with the 1.3 or 1.4 or even 1.5 relative
risk of death in these other studies.
Let me bring up Dr. Parikh to move on and discuss some of the other idiosyncrasies.
Thank you.
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DR. PARIKH: Thank you. Sahil Parikh from Columbia University in New York.
It's already been discussed today, but the Katsanos analysis made a critical point
about dose dependency as being a predictor of mortality. These are the actual tables from
the paper suggesting that with increasing dose there was -- and as Dr. Katsanos himself
admitted, the use of time as a variable certainly can alter this relationship.
I wanted to make it clear. I know, having spent a lot of time with Dr. Edelman over
the years, that all of the drug-eluting technologies that we're considering, irrespective of
their mechanism, follow certain physicochemical first principles, that is, that the adluminal
drug is administered to the arterial wall, then diffuses across the wall and is avidly bound
until it is cleared.
And so to put that in context, typically, when you have a drug-coated balloon or a
rapid bolus release of drug, as seen in blue here, the arterial dose is relatively high initially
but rapidly decays away over time. With a more sustained release technology such as the
drug-eluting stent with a polymeric release mechanism, the drug, as shown in orange, will
relatively slowly be released and then clear from the artery.
The Katsanos analysis, on the other hand, gives the bolus of drug and then maintains
that dose over the entire duration of follow-up as a way of amplifying a signal for mortality,
and this seems implausible biologically. And I think the FDA, in their panel packet, has also
provided data suggesting that this dose response is not nearly as clear as perceived in the
analysis.
And just to reiterate that the order of magnitude of drug that's delivered per device
ranges from approximately 8 mg per drug-coated balloon with the IN.PACT device to
approximately 0.4 mg with the Eluvia drug-eluting stent. And to put it into perspective, the
Taxus coronary drug-eluting stent is approximately 0.3 mg per stent.
Then, as a coronary interventionalist, I wanted to reiterate Dr. Popma's point that
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the role of paclitaxel-eluting stents have been diminished largely because of reduced
efficacy. The increase of TLR, as shown in this large network meta-analysis of 18,000
patients, compared to sirolimus-eluting stents was substantially and statistically greater,
and therefore, when looking at efficacy, other stents have now surpassed paclitaxel-eluting
stents. On the other hand, from an all-cause mortality standpoint in large meta-analyses,
there has not been a difference between paclitaxel-eluting and sirolimus-eluting or baremetal stents, as shown here in a many thousand-patient follow-up over a long term.
Finally, we wanted to emphasize that there are ongoing clinical trials that may allow
us a path forward and provide some insights. For example, the VOYAGER-PAD trial is an
ongoing clinical trial enrolling 6,000 patients undergoing peripheral vascular intervention,
and they will be randomized post-intervention to either rivaroxaban or placebo and
followed for a mean duration of 30 months. In this trial, it's expected that enrollment will
be completed by the end of this year, and approximately 1,000 patients or more will be
enrolled having been treated with a paclitaxel-eluting device. I think data like these, which
will be forthcoming, may be very insightful and helpful in our analysis.
Moreover, trials such as these in the pharmacotherapy domain will have
ascertainment levels of greater than 95% with extremely high rates of comorbidity capture,
and medication assessment and true treatment exposure can be ascertained.
So to summarize with respect to the analysis, Katsanos and colleagues reported an
association between paclitaxel device allocation and all-cause mortality in randomized
controlled clinical trials.
There is no putative mechanism, however, to explain this relationship.
And we've already pointed out, as have others, that the data are imperfect,
especially regarding patients lost to follow-up or missingness.
We don't believe, from this analysis, that it's conclusive that there is a paclitaxel
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dose association with mortality.
And the much larger human coronary experience with paclitaxel-eluting stents does
not show a mortality hazard.
DR. ARONOW: Thank you. I'd like to bring up Alan Matsumoto to join me. Alan is
the Chair of the Department of Radiology and Medical Imaging at the University of Virginia.
I'm Herbert Aronow. I am the Director of Interventional Cardiology and the Cath Labs at
Brown University's teaching affiliates, Rhode Island, and the Miriam Hospitals, and I'll be
speaking on our collective behalf.
These are our disclosures.
So there's been no shortage of data at today's meeting, and I think we all entered or
most of us entered the room today with access to mostly the same data, that is, what's in
the medical literature, what's been peer reviewed, what's been vetted. And now we've
supplemented that with some wonderful presentations at a patient rather than a study
level with a number of refinements in methodology, most notably filling in some of the
gaps, filling in some of the patients that were lost to follow-up, addressing the missingness.
So we entered today's meeting knowing that there was one of several possibilities
after hearing those data, and we'd like to provide a recommendation on how to incorporate
what we've heard today into a recommendation, and specifically, our recommendation as a
coalition of professional organizations whose providers yield care to those with vascular
disease.
What is the safest way forward for our patients with PAD? Well, had we seen that
there was no mortality signal whatsoever despite these refinements in methodology, we
would have recommended no restrictions whatsoever on device use.
Had we seen an attenuated mortality signal, and in fact, I think that's what we did
see today, when compared to the initial Katsanos meta-analysis, we've seen that there is
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still, at least at a meta-analytical level when the study data are pooled, a statistically
significant association between paclitaxel use and increased mortality. But that hazard is
not quite as great as it was in the initial analysis. So in this situation, we would recommend
device use with caution and would propose initiation of a prospective paclitaxel study that
might take the form of either a registry study or a large randomized trial or a randomized
trial nested within a registry.
And, finally, had we seen an augmented mortality signal, which we did not, we were
prepared to recommend a moratorium on device use where any future device use would
occur within the context of a randomized controlled trial that was designed to assess late
mortality.
So since a number of those recommendations included registries, I want to take a
moment to speak to our vision for what that would look like. I believe that this vision is in
line with that of the American College of Cardiology's NCDR registry and the Society for
Vascular Surgery's VQI, both of whom I know you'll hear from during these panel meetings.
As you probably know, registry constructs already exist. The VQI has its PVI, or
peripheral vascular intervention module, and the ACC/NCDR also has a PVI registry. And,
together, these incorporate endovascular procedural data on the majority of patients who
undergo these procedures in the United States. We would like to see those data either on
their own or merged with additional datasets such as those from CMS claims or the
National Death Index pooled with harmonized data elements and then brought together in
some infrastructure, either that akin to what we've done for the CREST-2 registry or
perhaps tapping into the rapid MDEpiNet infrastructure, ultimately resulting in data analysis
that would inform our steps forward.
Importantly, we feel that there should be a strategic advisory group which oversees
these analyses and that this group should include professional organizations, patients,
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industry, the NCDR and VQI, of course, VIVA, who initiated the NAMSA analysis, the FDA
and CMS, and, finally, payers and purchasing groups or purchasing organizations.
And now I'll look to the future, and that is we seem to be in a bit of a mess here, and
the question, I think, that faces us is not just how to interpret the situation we're in but how
to prevent it, how can we prevent ourselves from finding ourselves in the same situation in
the future. So we'd like to offer a few recommendations, a few requirements, for a safer
device approval process.
First, improve vital status ascertainment for study participants that extends beyond
the timeline of the primary outcome.
Second, routine permission obtained to query the National Death Index during the
informed consent process in these trials.
Third, that there should be established a minimum acceptable loss to follow-up.
Perhaps that number should be less than 10%. It could be debated, of course, but we need
that standard.
And then, finally, I would add, and this was brought up earlier in today's
presentations, that I believe we need to standardize the definitions for adverse events, we
need to standardize how we count them, and we need to standardize how we classify them
across all trials.
Adoption of these recommendations, we feel, as a coalition, would improve the
device approval process.
Thank you very much.
DR. MATSUMOTO: Let me introduce Sanjay Misra. I'm Alan Matsumoto. Sanjay will
be giving the summary from the coalition presentation.
DR. MISRA: Thank you. So the core values and the guiding principles of the coalition
are patient safety first. The needs of the patient come first.
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We know that PTX technologies have now become embedded in every cath lab,
every surgery lab, every outpatient lab, as the dominant therapy for lower extremity
revascularization. This is because of the efficacy demonstrated by the need for less
revascularization, better patency, and we also think there's better quality of care and
improved patient outcomes with these therapies.
We do recognize that these RCTs have blind spots. Several of them have been
discussed today. These trials, again, were designed for evaluation of patency and not
mortality. This was acknowledged earlier by our FDA colleagues.
The comorbidity and medical management was not assessed. This was, again,
acknowledged earlier with statin therapies differing in the treatment groups in the morning
sessions.
There's been inconsistent follow-up, especially in the control groups. If you look at
Table 5, you can see the mortality data is different for patients that were lost to follow-up
versus those that were found. For example, Hispanics were lost three times more to
follow-up, and it's unclear what happened to their mortality. Blacks were lost two times as
more. So there's definitely inconsistency in the follow-up data and also how the patients
were followed.
And, unfortunately, more patients are missing than died, and this was illustrated
earlier in the talks.
So the summary: The coalition represents the largest multi-specialty group of
physicians who care for PAD patients. Our guiding principle is patient safety.
We believe there's need for more investigation, especially since the mortality data is
unclear.
We look forward to engaging with the FDA. We want to thank the FDA for this
opportunity to speak in front of you. Thank you. And I have 4 minutes left.
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(Laughter.)
DR. LANGE: Well, actually, the remarkable thing wasn't that you had 4 minutes left.
It's that you had radiologists, cardiologists, and vascular surgeons all on the same page.
That's really pretty remarkable.
(Applause.)
DR. LANGE: This gives us the opportunity now -- that was the last speaker in our
public forum. This allows the Panel to ask any clarifying questions from any of the speakers.
Yes, Dr. Krucoff. Then Dr. Kip.
DR. KRUCOFF: Can I ask Chris Mullin? Chris, it may have been said, but I think VIVA
and NAMSA, you know, really have given another very helpful perspective. My question for
you. We talked this morning about the degree to which it's important to stay focused on
the randomized clinical trials data because we kind of know what we're dealing with. But
my question is whether using the survival analysis approach would have any more or less of
an open door to adding information through non-randomized, well-characterized, potential
propensity matched patient cohorts and larger numbers, particularly with drug exposures,
than other potential classical statistical methods.
DR. LANGE: And, Chris, I'm sorry. Before you answer that, and all our speakers, be
sure to identify yourselves so we can get you properly ascribed to the transcription.
MR. MULLIN: Can I answer that?
DR. KRUCOFF: And I have a quick question after that.
MR. MULLIN: Okay, I'm going to forget the first one, but okay. Yeah, thank you.
Chris Mullin.
I would agree that survival analysis methods are appropriate here. That's what
they're named after, survival and mortality, right? It's hand in hand. And I think we did see
a number of presentations that used those methods, so I fully would support that.
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Speculation about changing results with inclusion of single-arm studies with the randomized
studies, that is, I think, beyond what I would like to speak to today. I would recognize,
however, the value of randomized trials over other single-arm cohorts and observational
studies.
DR. KRUCOFF: Okay. And then just briefly, within your analysis -- I had asked FDA
this same question, and I just wondered whether in the patients with paclitaxel exposure
from the cohorts you were using, did you look, by any chance, at any differences between
those who survived and those who did not when both were ascertained? And just sort of
some of the other descriptors, competing risk factors that we have been talking about in
other ways through today.
MR. MULLIN: Right. So Chris Mullin again.
We did not do that particular analysis. Our approach in looking at factors was based
on subgroups where we looked at interactions and then used covariate analyses in our
as-treated adjusted analysis and in our inverse probability of censor weighting to try to
address those issues.
DR. LANGE: Thank you, Dr. Mullin.
Dr. Kip.
DR. KIP: Kevin Kip.
My question is for Dr. Falkenberg, and it should be pretty straightforward. In your
presentation of the randomized controlled trial from Sweden, you mentioned you stopped
the trial early and you did an interim analysis based on the concern from the Katsanos
paper, and you didn't see an indication of a mortality signal when you did your interim
analysis. But I don't believe you mentioned what was the median length of follow-up of the
patients in your trial when you did the interim analysis, because that's obviously the issue
at hand here is the length of follow-up. So do you know that, what the median length of
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follow-up was?
DR. FALKENBERG: I should know that. My guess is that it's around a year and a half,
but it's approximately.
DR. LANGE: And for our transcriptionist, that was Dr. Marten Falkenberg.
DR. FALKENBERG: Sorry.
DR. ZUCKERMAN: Okay. Dr. Falkenberg, before you leave, can you tell us how long
now you plan on following these randomized patients in both SWEDEPAD trials?
DR. FALKENBERG: So I think in our protocol we mentioned 5 years. Initially, given
this debate, we're going to follow them as long as they live, I'm sure, and that's actually
quite easy to do in Sweden. We have all these registries that are useful.
DR. LANGE: Thank you.
Dr. Rasmussen and then Dr. Cigarroa.
DR. RASMUSSEN: I have a comment for the coalition that presented last and then a
question for them, as I don't want to lose sight of what our patients -- one-on-one patient
interactions may be like in this, the context of this discussion. First of all, I would
congratulate the coalition for not only assembling maybe the first of its kind
multidisciplinary group here present to present today but also for presenting a real way
forward.
So I spent the morning waiting and writing down, well, what's the way forward, and I
applaud the coalition for actually putting together a framework with which we could move
forward, not only with this topic but for other devices in the future, a framework that
includes multidisciplinary professional organizations, the FDA coordination, industry, and
such. So thank you for that.
You know, we can't un-see the meta-analysis that was published last year. We can't
un-see that. You know, I guess what I'm asking or what I'd like to ask is as you think about
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your discussions with individual patients, because I don't want to lose sight of our patients
as we discuss all of this range of options with them, open bypass, endovascular, do you
think that patients would accept this discussion, this data, on a one-on-one level and then
perhaps, in some cases, understanding the limitations of the data, like we do with many of
our treatments, actually opt for and accept the risk of this, you know, that is portrayed in
the meta-analysis, but in discussion with the treating physician actually accept that and as a
way forward? I mean, I just don't want to lose sight of our -- when we get so deep in the
data, I also don't want us to forget about the patient who sits in front of us and we have
these conversations with them about risks and benefits every day.
DR. LANGE: Dr. Black, go ahead and give your name and turn on your speaker,
thanks.
DR. BLACK: James Black, vascular surgery, Johns Hopkins Hospital.
You know, a great number of our patients are Medicare age and older, and some of
them a lot older, close to 80. But we also have this really big crushing burden of diabetes,
and we are seeing a different disease process, and I think there are relevant questions to
ask of those different populations. But I can tell you, when I ask an 80-year-old man and I
talk to him about, well, this might be a good option for you, it might be an option I'll use
today, to use PTX technologies, you know, and there could be a risk to that that we don't
know for certain, the answer I usually get is whatever you think is best, doc, you know? Or
what would you do if it was -- if I was your father, right? Those are real questions, and you
have to have an answer for them, and I think that the doctors -- you know, we represent
essentially 70,000 physicians who are in this space. You know, we have to be cognizant of
the data, and we have to inform the patient, but oftentimes it's going to come back on us, is
to make that individual decision that day because the patients either don't want to wrap
their arms around the data or it's just too complex for them to worry about when they're
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under the stress of a medical crisis such as a limb salvage situation or they're having to
consider surgery versus DCB for claudication. So I think it's really on us. We try to educate
the patients, but in fact, that's usually not how the conversations go on a daily basis.
DR. BECKMAN: Josh Beckman.
To add on a little bit, sorry. I think you also have to make the conversation a fuller
one. This is not a paclitaxel-associated device conversation by itself. There is a risk
associated, for example, with surgery that can be avoided. There is a long hospital stay.
There's clearly a balance between quantity and quality of life and that conversation has to
be had with the patients. And I feel it is part of my job as a non-interventionalist to make
sure that they understand that this is an important piece of data, but it's not an
unimportant piece of data to understand that in five times as many patients in a metaanalysis for the coronaries no signal was seen, that doses 50 times as large are given to
pregnant women with breast cancer and the fetuses are fine.
I understand that it could be, and that it was postulated in the pack that we got, that
very low doses are carcinogenic. I have never seen it before where the low dose is
carcinogenic and the very high dose is fine. It sounds like you're drinking large amounts of
uranium and small amounts are a problem.
(Laughter.)
DR. BECKMAN: But I think you have to make the patient understand that it's not a
free lunch. In fact, other therapies can bring on separate difficulties, and it's a balance of all
the factors.
DR. LANGE: Thank you, Dr. Beckman.
DR. RASMUSSEN: And if I'm not mistaken, we have these conversations with our
patients every day.
DR. LANGE: Great, great. Additional clarifying questions from any of the members?
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Dr. Cigarroa, Dr. Sun, and then Dr. Blankenship.
DR. CIGARROA: This is Joaquin Cigarroa, and this is a question for our colleagues
who presented the individual patient data meta-analysis on behalf of VIVA and NAMSA.
So this particular dataset and analysis has gone from summary level to patient-level
data and extended a finding of an association of excess mortality at 5 years inclusive of all
but one of the sensitivity analyses that were done. Can you please clarify for me the
additional information present as it relates to the missing data, i.e., the additional patient
outcomes that were ascertained by our colleagues who ran the individual randomized
clinical trials? Are they present and added into this individual patient data?
MR. MULLIN: Sure. Chris Mullin.
So just to clarify one thing. Our full report is 77 pages, and it was provided to the
FDA, and there were some additional sensitivity analyses that we didn't necessarily have
time to show that did show nonsignificant results, for example, a tipping point analysis that
I alluded to. So the time doesn't allow for full discussion.
With regards to the additional follow-up, that was one line in the presentation and
that showed the sensitivity analyses. That was data that was provided for the three longerterm largest studies. The sponsors may be able to speak to specific details about the
follow-up, ongoing efforts to obtain longer follow-up data, but I think you saw there the
hazard ratio drops to approximately 1.3.
DR. CIGARROA: So it would be helpful, even though it is included in the sensitivity
analysis, for me to understand, of those three trials that went to 5 years and had follow-up,
what percent -MR. MULLIN: Yeah.
DR. CIGARROA: -- follow-up was present at 5 years in this analysis.
MR. MULLIN: Okay. I think, if memory serves, it was about 23% based on the initial
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data, missing data at 5 years and that dropped to about 16% with the additional data.
DR. CIGARROA: Thank you so much. Appreciate it.
DR. LANGE: Thank you.
Dr. Sun.
DR. SUN: Duxin Sun. I have a question for Dr. Jeffrey Popma.
(Off microphone comment.)
DR. SUN: While you're walking to the podium, you mentioned the study or your
study and the literature study, you said that after 5 years, the span of thrombosis is higher
compared to non-drug-eluting stents. That's part of a question. Number one. Part two is
does it also show higher restenosis after 5 years compared to non-drug-eluting stents?
DR. POPMA: So a couple quick points because I think we can clean these up quickly.
The first generation stents had a polymer and a drug and metal, and I think, in retrospect
now, it was probably that combination with the sirolimus and paclitaxel with bare polymer
and bare metals that caused this late inflammation. And Dr. Bermotti (ph.) is much more
adept with this -- Dr. Edelman -- than I -- that had the higher rate of stent thrombosis and
they're late, and we still have rare very late stent thromboses today with the first
generation stents. What I was trying to express was that that was balanced by lower
restenosis rates, at least within the first year, and those restenosis rates were associated
with death and MI. And so, ultimately, you have a balance in those, and that's why we
didn't see a change in the late-term mortality. But there's no question that we have late
restenosis with those first generation stents, we have late stent thrombosis, but the
aggregate was that they lowered the restenosis rate so dramatically in the first year that
there was still a lot of room for some catch-up. But I think that I wanted to make the point
that was with the first generation stents that had a very, very different set of formulations.
DR. LANGE: Thank you, Dr. Popma.
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I've got Dr. Blankenship.
DR. BLANKENSHIP: I wanted to return to the issue of what you say to the patient in
front of you, and at least once a week I have a conversation with a patient about a different
topic in what I do, multiple vessel coronary disease complex and diabetes, and I say you
have maybe twice the chance of dying with PCI compared to doing bypass surgery, and they
look at me straight in the eye and they say, no, doc, I don't want surgery. Give me the PCI
even though I know it's more likely to lead to death.
That's why it's important to understand, from the patient's perspective, they have a
much higher chance, I think, with the drug-coated balloons of avoiding revascularization
compared to dying. So I think we need to look at, from the patient point of view, the risks
and benefits of the drug-coated technology because, from the patient point of view, there
are significant tradeoffs, and other things can be more important than dying.
DR. LANGE: Terrific. And I think these are the things we're going to talk about
during our deliberations. You know, right now what I'm going to limit it to is questions to
any of our speakers because I don't know what they're doing for the rest of the afternoon. I
know they want to spend it with us, but any clarifying question?
Dr. Hirshfeld, and then I'll come back to you, Dr. LoGerfo.
DR. HIRSHFELD: Yeah, this is for Dr. Secemsky.
First of all, I want to congratulate you on assembling such a large dataset and getting
it published in such a short period of time. That was a virtuoso piece of work. I find myself
wondering whether, actually, your work is not completely congruent with Dr. Katsanos's
work because your cohort has a very high mortality, so your cohort really represents the
most extremely ill subset of the patients in which Dr. Katsanos has found a decreasing
paclitaxel signal. And so I'm wondering whether we actually are not maybe starting to find
some congruence in the findings so far.
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DR. SECEMSKY: Yeah. Eric Secemsky. Thank you for that question.
You know, again, there was a question earlier about how our Medicare population
looked compared to the FDA analysis and the randomized controlled trials, and the most
stark difference is that there's a decade age gap between the two. So the Medicare data,
the average population, 77. The FDA panel was 67. So I think that mortality difference
really is probably largely driven by both the age difference, there's also CLI patients, more
inpatient procedures. So some of the demographics between the groups drive them.
I think, overall, it's a very good point, and I think the Medicare population represents
the majority of the patients that we've heard about from our individual speakers here and
the patients that we take care of every day, and I think it's reassuring that in 150,000
patients, we've looked at this a couple different ways and we can't find a signal of harm.
And I think the patients who don't have comorbidities and they're going to lower extremity
interventions with paclitaxel are few, and I think that's regarding those who have these
comorbid conditions.
DR. LANGE: Thank you.
And I think the last question is for Dr. LoGerfo.
DR. LoGERFO: A question for Dr. Beckman, I believe, who talked about walking
therapy, exercise therapy, and that looked pretty good, those data looked pretty good. And
if I understand correctly, these exercise programs actually have value beyond increasing the
walking distance in terms of the patient's health and well-being. So since many of these are
older patients, they're not working, they don't need to walk at their work, and we don't
want to wind up where we did with coronary stents where we never went back to look at
just leaving patients alone with stable angina. Should future trials include an exercise
therapy group?
DR. BECK-MAN: That's an interesting question. So the first thing I'll say is that I am
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the representative from the American Heart Association, and we have spent a lot of time
and work to put in the National Coverage Determination to get supervised exercise therapy
covered for patients who have symptomatic PAD and Medicare. So we are, and the entire
coalition is, very strong advocates for exercise therapy.
I think it's a mistake to assume that it's one or the other. And, in fact, if you looked
at the slide that looked at the improvements in quality of life, neither therapy -- neither
therapy -- gets most patients to normal. I don't think of them as competing therapies. I
think of them as statins and ACE inhibitors for walking. I think that you have to use them in
the appropriate setting. I think you should start with exercise in claudicants, but if you start
with exercise in claudicants and you're after 12 weeks and maybe your second set of 36
sessions over a slightly longer period of time your patients still can't manage the activities
of daily living or attain the quality of life that they want, I don't see the problem with then
having a conversation about revascularization. I don't think the benefits of exercise
disqualify the benefits of revascularization. They are two different therapies.
DR. LANGE: And that is an excellent segue. You have 15 minutes to walk.
(Laughter.)
DR. LANGE: We will reconvene promptly at 2:30.
DR. ZUCKERMAN: And could I ask Dr. Falkenberg to just come up here a moment?
(Off the record at 2:15 p.m.)
(On the record at 2:30 p.m.)
DR. LANGE: Great. Thanks for everybody being here at 2:30. I'd like to give the FDA
and the manufacturers the opportunity to respond to the Panel's questions we posed this
morning. And I'll go to the FDA first. There were two issues that were raised by the Panel,
if you'd address in whichever order you want to. One is kind of trying to reconcile the
studies and the mortality data we heard and Dr. Somberg had mentioned that. And then
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Dr. Ballbaugh had asked -- excuse me. Dr. Ballman had asked if we had information
regarding individuals inside and outside the U.S., the demographics, and if we knew what
the success rate was having them lost to follow up or having them included in the analysis.
So with that, let me turn it over.
DR. FARB: Thank you, Dr. Lange. Andrew Farb, FDA.
We're going to initially discuss the question about differences in data. There's been
a lot of data that's gone back and forth through the day.
So just to begin with, while FDA considers all valid scientific evidence in our
regulatory decision making, I want to take a few moments to refocus us on our rationale for
why we chose the datasets as the primary analysis in our presentations today, and that
would be the as-treated population with the updated data as presented. We believe, and
this is not a surprise in terms of randomize controlled data, that these represent the highest
quality data and most importantly were verified by FDA, and because of the magic of
randomization, it allows for covariate balance and the ability to have power to draw
inferences.
So there's been other data that was considered, and the inclusion of other datasets
does provide additional information and increases the evaluable sample size and that may
result in narrow confidence intervals. However, the inclusion of the non-randomized -randomized controlled trials typically had shorter duration of follow-up and, again, were
plagued by missing data as well.
Moving on to other datasets such as single-arm registries, these can introduce bias
and confounding, the data may not be poolable or exchangeable and maybe actually not
help in our evaluation of the data to clarify the presence or absence or the magnitude of a
potential late mortality signal. I would point out that any new data presented today by
sponsors was not available for FDA to review and verify. So we do appreciate that it has
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been a challenge, the data are still evolving. We do look forward to working with the
industry and other stakeholders in continuing to explore this problem going forward.
And with that, I'll turn the podium over to Dr. Whatley, who will provide more
granular information about some differences in data between FDA and sponsors.
DR. WHATLEY: Thank you. I'm Eleni Whatley.
We did, during lunch, go over some of the presented data provided by the five
industry sponsors, as well as the data presented ourselves, and just wanted to highlight
some of the differences, note why we believe that may be the case, and provide a few
conclusions. And then if there are any questions after that, we could discuss them and
potentially industry could comment on it as well. We did do it rather quickly, so I apologize
in advance if anything is missing.
For the Cook Zilver DES study, our analysis was, of course, for the AT population, this
was discussed in depth. It accounted for secondary randomization but not for crossover.
This included 31 patients that crossed over from the PTR -- PTA arm to the DES arm. It also
didn't include five patients that were live cases. We did present crude mortality rates and
K-M curves, not K-M rates. The 5-year mortality rate that we presented was 23.4% for the
DES arm and 14% for the PTA arm.
For the Cook analysis, we believe they assessed what we call the mAT population,
which accounted for both crossover and secondary randomization. This includes a sample
size of 336, which is the 242 from the primary randomization, 63 from the secondary
randomization, and 31 from the crossover. That is inclusive of five patients for live cases. It
appears they presented the K-M rates, not the crude rates, and their rates were 18.9% for
DES and 15.6% for PTA and BMS.
So 23 and 14 versus 18 and 15. Our conclusion is the main difference in these rates
between FDA and Cook is the patient population being as-treated for FDA and the modified
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as-treated for Cook.
For BD/Bard/Lutonix 035 DCB, our analysis included the LEVANT 2 pivotal RCT. We
presented the 5-year crude mortality rate of 19.9% for DCB and 12.7% for PTA. We believe
BD/Bard's analysis included a pooling of LEVANT 1, LEVANT 2, LEVANT Continued Access,
and LEVANT Japan. However, we do not see that they presented mortality rates, and it was
unclear to us how missing data were handled. Our conclusion is any difference in rates may
have potentially resulted in pooling of study data.
For Medtronic IN.PACT Admiral DCB, we presented the crude rate at 5 years for the
AT population being 15.9% for DCB and 11.2% for PTA. Medtronic presented a separate
pivotal RCT analysis, as well as a pooled analysis of pivotal RCT and Japan RCT, which has
3-year follow-up. They presented K-M rates for the pivotal RCT, which were 15.7% for DCB
and 11.2% for PTA. So as you can see, there's only a 0.2% difference between one of the
treatment arms, which may be due to presentation of K-M data versus crude rate data with
low missing data.
The Philips Stellarex DCB, for our analysis, we did the pivotal RCT only for the AT
population and presented the crude rates. As a reminder, they only have 3-year mortality
data. We presented 10.9% for DCB versus 13% for PTA. For Philips, I do want to note that
they did not provide updated data to FDA. The mortality rates that were presented appear
to be pooled for the pivotal RCT and the European RCT. K-M rates were presented, and the
3-year mortality rates were 9.3% for DCB and 9.9% for PTA. So our conclusions were the
missing data were high for these studies, follow-up was not complete, and any differences
between what we presented, FDA presented, may be due to pooling of data.
For the BSC Eluvia DES, the FDA analysis, we did do the analysis for this study, but it
wasn't DES versus DES, so it was a little different, it wasn't included in all the analyses, but
we did report the 2-year crude mortality rate for the as-treated population, 6.8% percent
Free State Reporting, Inc.
1378 Cape St. Claire Road
Annapolis, MD 21409
(410) 974-0947

159

for Eluvia and 8.2% for the Zilver DES. BSC combined their MAJESTIC single-arm study with
3-year follow-up and their IMPERIAL RCT that has 2-year data available for their RCT, and
their 2-year mortality rate was 6.5% for the DES, and they showed it against an FDA PTA
reference of 7.4%. I believe that's a combination of the four other studies, but I am not
clear on that. So our conclusions are limited long-term data are available for this study, and
it was a PTX device versus PTX device; however, the reported 2-year mortality rates
between FDA and BSC are similar for the Eluvia arm.
So, overall conclusions, as Dr. Farb has kind of touched on, data is still evolving,
missing data is being acquired, follow-up is continuing for some trials. The appropriateness
of pooling data from pivotal RCTs, OUS RCTs, and single-arm registries is unclear. We will
continue to work with industry to resolve any differences in numbers.
FDA believes our analysis is most appropriate and does not change any overall
conclusions that we presented today, and we would appreciate the Panel's comments on
these topics.
And I can take questions or I can turn it over to Dr. Zhao, who would also like to
present on the request for data, U.S. versus OUS differences in missing data and mortality
rates.
DR. LANGE: And we'll do that. Before we do that, let me stop. Dr. Hirshfeld and
Dr. Somberg were the two that had brought up an issue about what I'm going to call a big
data dump, and does this address, adequately address the questions that you raised?
Dr. Somberg first and Dr. Hirshfeld.
DR. SOMBERG: John Somberg.
Thank you, that's very helpful. I think it's going to be about as informative as we get
because we're going to have to make the evaluations here, who -- you know, who has the
better dataset, and probably nobody has the better dataset. It's just that there are
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differences and that's interpretative, but this is very, very helpful. Is there a possibility, one
follow-up, that we get a little summary of that, those three slides? Even if not today,
tomorrow?
DR. ZUCKERMAN: We'll try to email -DR. SOMBERG: Because I tried to take notes -DR. ZUCKERMAN: -- them to all Panel members tonight.
DR. SOMBERG: Well, that's even better. Thank you.
DR. LANGE: Dr. Hirshfeld.
DR. HIRSHFELD: I think that was a very informative synopsis, certainly, an
explanation for why the numbers are different, and we'll still need to work to decide which
numbers we think take precedence.
DR. LANGE: Any other panel comments regarding this particular question? And,
again, I'll remind the Panel, as we have our deliberations, we can call up FDA or any industry
representative for any specific questions, but does this address -- Dr. Kandzari.
DR. KANDZARI: Yeah, thank you again for doing this. This was one of my requests, if
you'll recall, from earlier. And I think it also just speaks to the fragility of the data, too, with
the numbers that we have notwithstanding the 31 patients in crossover, that's a meaningful
number, but when you're looking at smaller numbers that influence these determinations
of statistical significance that we seem to be so heavily reliant upon, it's important that we
think of the absolute differences not only the relative differences.
DR. LANGE: With that, let's address the other question, U.S. versus non-U.S.
patients, what can you tell us about them, and Dr. Ballman will follow up with that to see if
it adequately addresses her question.
DR. ZHAO: So here we were asking for the missing rates for U.S. versus the OUS -DR. LANGE: I'm sorry, just for the transcriptionist, please identify yourself. I know
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you -DR. ZHAO: This is Yu Zhao from FDA.
DR. LANGE: Thank you.
DR. ZHAO: So we got the request to reporting the missing rates was in each study,
comparing U.S. versus OUS. Here are all the missing rates by geography within each study
based on the panel pack data are reported in this table. So, overall, we were not able to
find a consistent pattern of missing data, missing pattern, U.S. versus OUS.
DR. LANGE: So as I read this, I just want to be sure I understand the slide, for the
LEVANT 2, for example, the very first line, the missing rate is about 17% -DR. ZHAO: Yes.
DR. LANGE: -- and the next line, about 13% and marching on down?
DR. ZHAO: Yes, that's for OUS is 13%.
DR. LANGE: Okay.
DR. ZHAO: And for the IN.PACT SFA study, this is where we find, you know, potential
different treatment effect between U.S. and OUS. Actually, the missing rate for U.S. is 15%
and the missing rate for OUS is 21%, and by the, I guess, exact test, we did not find that
there is a significant difference.
DR. LANGE: Stay there for a second while people look at that, and while they're
looking at it, Dr. Ballman, does this at least address one part of the question?
DR. BALLMAN: This is Karla Ballman.
Yes.
DR. ZHAO: Okay. We were also asking for the mortality rates for U.S. and OUS
within each study, and here are the results based on the panel pack data was reported in
this table. Here, the mortality rate was actually -- was based on the K-M estimates, and we
find the mortality rate for paclitaxel-coated device group is numerically higher in U.S. versus
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OUS except for ILLUMENATE, and I want to point out ILLUMENATE only have the data
limited to 3 years follow-up, and their OUS enrollment is very small. I think it was 27.
DR. LANGE: I'm sorry, was that also the study that was missing about 43% of the
information?
DR. ZHAO: Which one do you ask for?
DR. LANGE: ILLUMENATE. Go back to your first slide. Right there, so -DR. ZHAO: This slide? Yes, for OUS there's only 27.
DR. LANGE: Forty-four percent.
DR. ZHAO: Okay.
DR. LANGE: Okay, thank you. Okay.
DR. ZHAO: And we were also asking for the baseline comparisons between patients
who died and patients who were alive, for those patients who received as a PTX. And here
are all the -- observed the difference at an alpha level of 0.15 within each study was
reported in this table, and basically, our findings are similar as the previous reports, the
baseline comparison between patients who died and patients who are alive, based on all
the patients. We could not have found consistency, we cannot find a consistent baseline
characteristic showing that for a specific group of patients, the mortality after receiving the
paclitaxel will be higher.
DR. LANGE: Dr. Ballman, is the information you were interested in or -- and also,
Dr. Krucoff, asking about the patients who died versus those who are alive in terms of
looking -(Off microphone response.)
DR. LANGE: Okay, great.
DR. ZHAO: I think that's the three requests we received.
DR. LANGE: Right. Any unresolved -- David? Dr. Kandzari?
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DR. KANDZARI: Thank you. And specifically, from a statistical perspective, in your
analyses, we've had a lot of discussion today, and from the FDA letters we've had guidance
with regard to having discussions with patients about risk-benefit and with this type of
therapy. Although historically used for pharma trials, increasingly for device trials, is a
hierarchal analysis with a win ratio. So here you can incorporate multiple features with
regard to survival, with regard to repeat revascularization, with regard to quality of life, by
pre-setting certain standards. Have you thought about applying this type of method to this
particular situation where one can come up with a proportional risk of survival free from
repeat revascularization and with improved quality of life, for example?
DR. ZUCKERMAN: That's a panel question for tomorrow, Dr. Kandzari.
DR. KANDZARI: Okay. Since I'm with you today -DR. ZUCKERMAN: You'll tell us.
DR. KANDZARI: -- only, I wanted to express that thought.
DR. LANGE: Dr. Ballman.
DR. BALLMAN: Yeah. And I guess my question was not within each of the groups,
but I was interested in patient baseline characteristics between the U.S. patients and the
out of U.S. patients.
DR. ZHAO: Sorry, we didn't -- you know, we missed that question.
DR. BALLMAN: Okay, that's fine.
DR. LANGE: Can you run back one slide?
DR. ZHAO: This is the -- you know, we reported -DR. LANGE: And run back one more. For some reason I thought there was a U.S.
versus non-U.S. slide. It just flew by. There's not?
DR. ZHAO: Regarding baseline?
DR. LANGE: Baseline.
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DR. ZHAO: No, we don't have that analysis.
DR. LANGE: Okay. And I don't know, as the industry reps approach the microphone,
whether they want to talk about their U.S. versus non-U.S. patients.
Laura, would you like to do that? Dr. Mauri?
DR. MAURI: We can.
DR. LANGE: Okay.
DR. SOMBERG: Can we ask the FDA one more thing?
DR. LANGE: I'm sorry, Laura, before you do that, they want to ask FDA one more
thing, but I will -- yeah. Go ahead. Dr. Somberg.
DR. SOMBERG: So given your final determination with the number of crossovers and
a modified on-treatment analysis, can you calculate the number that would be needed to
see one mortality, the number treated to see one mortality?
DR. ZHAO: I think that calculation will be presented tomorrow.
DR. SOMBERG: Okay. Well, tomorrow's going to be a real -- you better come back
tomorrow -(Laughter.)
DR. LANGE: Most of the answers today will be checked back tomorrow, and it's just
to make sure you come back tomorrow is what it is.
(Laughter.)
DR. LANGE: Great. So any other questions directed toward the FDA?
(No response.)
DR. LANGE: Dr. Mauri, if you want to tell us about the difference or similarities for
the U.S. and non-U.S. patients and the size.
DR. MAURI: Yeah. Laura Mauri here.
So I presented earlier the differences between the IDE study that we enrolled in the
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United States, in the U.S., compared with the Japan study, but we also can show that for all
those different regions of U.S., EU, and Japan. Is that what you would like to see according
to baseline characteristics?
DR. BALLMAN: Yeah, it was more the FDA who was seeing an interaction between
geography and sort of what the benefit is. So I mean, I did see your data but -DR. MAURI: Um-hum.
DR. BALLMAN: -- I just wanted to know if the FDA had sort of that information -DR. MAURI: I see.
DR. BALLMAN: -- between all of out of U.S. versus U.S. So that's fine, I did see your
information.
DR. MAURI: Okay.
DR. BALLMAN: Thank you.
DR. MAURI: Okay, no problem.
DR. LANGE: All right, a couple other issues that were raised. Dr. Cigarroa asked for
some clarification on Slide 13 from the Philips presentations, if I'm not -- if I'm correct?
(Pause.)
DR. GRAY: Bill Gray again.
Yeah, I'm going to come down. I just have to find the backup slide here. So
differences in the analysis, specifically to address Dr. Cigarroa's -- are that the Stellarex
mortality analysis for the FDA analysis. The FDA analysis included solely the pivotal trial
data, which is 300 patients. The Philips primary analysis included all randomized control
data which also encompassed the randomized control data from the EU trial. And then
Philips also did a secondary analysis which included all randomized control data, DCB arm
only, added to all DCB patients treated in the single-arm studies, the five other single-arm
studies that were available for analysis. Does that get to your question?
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DR. CIGARROA: It does, thank you.
DR. GRAY: Thank you.
DR. LANGE: Appreciate the responsiveness.
Dr. Blankenship, you had asked an issue about quality of life. Now, obviously since
that question we've had a number of other presentations. Would you still like to hear more
about that?
(Off microphone response.)
DR. LANGE: Okay. So I'll leave it open to whomever would like to speak to it.
DR. SCHNEIDER: Good afternoon, Peter Schneider, vascular surgery, UC San
Francisco.
I have a couple of slides that we'll bring up. Yeah, so it's challenging to summarize
kind of the sense, after having myself sat in front of literally thousands of patients with
lower extremity problems, and I think it's very apropos that this issue has come up.
So as PI of the IN.PACT IDE, so just one of the many trials, we can see some data up
here about the EQ-5D, so-called EuroQual Questionnaire. This was just one of the tools that
we used, and you can see there, in the top graphics, at 6 months a significant improvement
in mobility and a significant decrease in pain and discomfort in the DCB arm. And then the
lower graphic goes to 12 months, where there's a substantial trend in favor of DCB and, of
course, with all the measurements.
And then I wanted to show another slide that helps, also, I think because while all
this was going on and we're documenting improved quality of life with DCB, we also have
this issue of improved sustained clinical benefit, which includes a decrease in target lesion
revascularization of 48%.
And so each target revascularization, target lesion revascularization or repeat
revascularization has its own risks, its own concerns for the family, its own cost, and of
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course, the panic or worry by the patient that things are not going well and the previous
treatments have failed, which I think really leads to -- you know, in some patients
depression actually. And what you see here is between DCB and PTA that even among the
patients who had DCB who required revascularization there was a substantial delay. If
you're treating cancer, you really don't want it to come back. If it does, you want it to be a
really long time from now, and that's kind of the way I think of this when I'm sitting with a
patient and why it was so eloquently presented by the multi-society group that we need
these tools or these tools we rely on to be able to offer these things to our patients.
Thank you.
DR. SHISHEBOR: Hi, this is Mehdi Shishebor from University Hospitals as part of the
coalition. I discussed the quality of life briefly during my presentation. Just wanted to
reiterate one more time because of the importance of this.
As you know, for PAD we have three cohorts. We have the asymptomatic patients,
we have those that present with claudication, and we have those that are at risk of losing
their limb, the so-called critical limb ischemia. For a majority of the patients that we treat
are claudicants and the indication for treating those patients, really quality of life is the
ability to walk and to improve their quality of life for them to be able to do things that they
do. I showed you one trial, but there are a number of trials, as Dr. Beckman also
mentioned, that show that these two treatments, meaning supervised exercise therapy and
revascularization are kind of complementary to each other, and they support the patients
to improve their quality of life.
Thanks.
DR. LANGE: Thank you, both of you, for being responsive to that question. Thank
you. Are there any other unresolved questions we discussed this morning that we need to
clarify before we go into our deliberations?
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(No response.)
DR. LANGE: All right, if not, we will now begin the Panel deliberations. Although this
portion is open to public observers, public attendees may not participate except at the
specific request of the Panel Chair. Additionally, we request that all persons who are asked
to speak identify themselves each time. Again, this helps the transcriptionist identify the
speakers.
Now, before we proceed to the Panel deliberations, I would like to ask our nonvoting
members, Ms. Patty Daigle, our Consumer Rep; Mr. Gary Jarvis, our Industry Rep; and
Dr. Phil Posner, our Patient Rep, if they have any additional comments.
Patty, you first.
MS. DAIGLE: Hello, Patricia Daigle, nurse practitioner.
To tell you the honest truth, I'm a little overwhelmed being on this Panel. I'm not a
statistic analysis person, a mathematician, and the statistics is kind of overwhelming for me.
So I'd like to say that representing the consumer, that I look for the quality in quantity of
life, which is the patient's choice, them to make. That being said, I always look at the
benefit versus the risk, and I think this Panel will cover that. And thank you for having me
here.
DR. LANGE: Thank you for your comments.
Mr. Jarvis.
MR. JARVIS: I don't have any comments at this time, but I definitely want to reserve
the right to have some comments tomorrow, okay?
(Laughter.)
DR. LANGE: If you come back tomorrow, you reserve that right, Gary.
Dr. Posner.
DR. POSNER: Phil Posner.
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I'd like to compliment my co-panel members that worry about the patients, and they
said more about the patients than I have, as the patient. And also the presenters who have
also had a good patient view.
I think the two things that were covered in addition to the patients is that -- is like
Paclitaxel is like the patients, no two are the same. We've gotten data that's kind of like the
patient talking to their doctor to make a decision, and we're going to have to make a
decision on a class when, in fact, we haven't gotten class data. We've gotten subclass data
because all of the meds are different and all of the methods of delivery are different. And I
compliment the people that spoke to us about knowing about a mechanism because
mechanism is important, to know that it's not just observational, that it might actually have
an effect, and the pharmacokinetics and what have you. So I think we've gotten a lot of
really good information, and it's going to be a great discussion today and tomorrow
answering those questions. I cheated, I read the questions before.
Thank you.
DR. LANGE: Great. I'm glad this is a 2-day panel because there's a lot to discuss.
Now we get to the fun part. At this particular point, we're going to focus our discussion on
the FDA questions. And Panel members, copies of the questions are actually in your folder.
And I would ask that when you speak, each Panel member identify yourself each time you
speak, and that's, again, to facilitate transcription. This is meant to be a robust discussion.
These are questions that the FDA would like an answer to. After each question, I'll try to
summarize our comments and present them to the FDA to see if they're responsive or
whether they want us to delve a little bit more into it.
So with that, Dr. Whatley, if you'll read the first question.
DR. WHATLEY: Okay. Hi, I'm Eleni Whatley. I'll be presenting the questions for FDA
today. The questions on the slide are an abbreviated version of the question, but the full
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question can be found in the panel pack materials. I will also present the data that the
question is referring to.
An FDA meta-analysis of the pivotal randomized controlled trials of the US approved
paclitaxel-coated products used to treat peripheral arterial disease in the femoropopliteal
arteries presented a trend of increased late mortality starting at 2 years with data from four
trials through 5 years with data from three trials when compared to non-paclitaxel-coated
devices. At 2 years, fixed and random effects models showed mortality risk ratio estimates
greater than 1.0 with risk ratios equal to 1.42 for a fixed effects model and risk ratio of 1.29
for a random effects model with the corresponding 95% confidence intervals that included
1.0. At 3 years the risk ratio equaled 1.46 for the fixed effects model and 1.41 for the
random effects model, and at 4 years the risk ratio was 1.53 for both fixed and random
effects models. At 5 years, the risk ratio is 1.57 with the lower limit of the 95% confidence
interval greater than 1.0 for both fixed and random effects models. Note that these results
should be interpreted with caution due to the limited number of studies with long-term
follow-up data and the potential impact of missing data on the results. Based on your
interpretation of this data, please discuss the potential presence and magnitude of a late
mortality signal associated with paclitaxel-coated devices.
DR. LANGE: Well, that seems pretty easy.
(Laughter.)
DR. LANGE: All right, let me open it to the Panel. Dr. Cigarroa first, and then
Dr. Somberg.
DR. CIGARROA: Clearly challenging datasets. I think when we look at individual data
from the randomized clinical trials, given that they were not designed to assess mortality
and given the sample size and the small overall number of deaths, there's not a single one
in an individual trial. Now, as we move to data presented by the FDA that was included in
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our packet, presented here, and data presented by the consortium of individuals, VIVA, etc.,
there clearly is a signal, including a signal which is present with multiple sensitivity analyses.
There is an association. The fundamental challenges of the covariates, even if they
should be normalized at baseline due to randomization because of the missing data,
subsequently makes it hard to interpret the why. But I would say presence of signal? Yes.
And it is somewhere between 1.38 to about 1.7 or 1.8. And, you know, the question is
where within that range and why, but signal is present.
DR. LANGE: Dr. Somberg and then Dr. Krucoff.
DR. SOMBERG: Well, this is a good start. John Somberg.
I'm going to agree with a lot of what you said, Dr. Cigarroa, so we're going in the
same pathway here. I think we should step back and say, number one, that adversity
signals are often not planned for. Studies are often not designed to account for a late
mortality signal. We're looking usually at a year or 2 years in the device area. What we're
seeing is a trend that maybe crescendos at 5 years. So we have to take that into effect.
We also have to understand that the power of meta-analysis is adding, and when we
hear each part of that analysis and then some that weren't in the part in the analysis talk
about their data and deconstruct the meta-analysis, that's taking the power away and
you're taking the purpose of the meta-analysis. Now, if we were asking that this signal is
enough to approve a device or a drug, I would say surely not. It's very weak, there's a lot of
missing data, there are all sorts of confounding variables that are not accounted for, but
when you have a mortality potential toxicity signal, so an adversity here, I think it is
worrisome, and it is the range, you know, 30 to 40 or 50%, and that can't be just dismissed
because of not a mechanism. Many times there are things that occur that we have to
subsequently find a mechanism, and in fact, there's a lot more potential mechanisms talked
about, inflammation facilitating metastases in animal models, etc., that have not been
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talked about today.
And this is also an extremely complex drug, its kinetics are very complex, people
talked about drug-eluting stents, that's an order of magnitude lower, it's in a different area.
There are so many differences that the detractors, as a signal, have -- are missing a lot. So I
think we have to say there's a signal, but that is only today. It could be completely
discredited with a very thorough study like the Swedish study we heard about where
they're probably going to have 99% follow-up. Maybe one person will leave the country.
(Laughter.)
DR. SOMBERG: But, otherwise, they'll know everybody in that study. But that has to
go out to 5 years to look upon it, and we don't have another, what's it, 3 years, 4 years to
wait. So I think we have to take this seriously, and what we do with it is going to be really
the conundrum because it's not the sort of evidence that would cause something to be
taken off the market, but it's also not the sort of evidence that should be disregarded.
DR. LANGE: Dr. Krucoff.
DR. KRUCOFF: Okay, well, I will fiercely agree with everything that's been said. I
think there's no question that a signal has been detected and at the same time, that's a
statistical signal. So now the signal discernment becomes where is the signal coming from,
what does it really mean, and what, if anything, do we do, either at a regulatory or a clinical
level, to apply it to patient care.
The one thing about patient care that I will mention, and I think we all need to
remember, in the context that we have heard a lot about today that these devices came
forward because of a lot of human suffering, because of a lot of unmet needs and
limitations of the tools that precede it, drug-eluting options, is that in the real practice of
medicine, physicians who can make patients feel better and go home tomorrow may not
see a patient 2 or 3 or 5 years later and might be completely unaware of early deaths or
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low-count deaths later on, too. So I think the mission that we all share about patient
advocacy includes the long term as well as the short and the balance of how do we dig into
and mostly, hopefully, tomorrow dig into the other key feature here, is what is a plausible
mechanism that might explain this.
You know, coronaries with stent thrombosis cause heart attacks and deaths. Legs
don't cause leg attacks and deaths. So if this is a mortality signal distributed across multiple
different kinds of deaths, we have a lot of work to do to fill that in. So I think signal
detection, absolutely, no question about it. We're here for a real purpose, and we should
take it seriously. Long- and short-term patient advocacy are our business and taking care of
patients, and tomorrow is going to be a very interesting day.
DR. LANGE: Dr. Posner.
DR. POSNER: Phil Posner.
DR. LANGE: Then Dr. Kandzari and Dr. Rasmussen.
DR. POSNER: Yeah, I have to say the signal, to me, is the canary in the coal mine, and
this is more of a tweet than a peep. Looking at the data that we've been presented today,
there's something buried in there, but I don't know how strong it is, and I have to go along
with what the alternatives are, and clearly, in dealing with the patients, they have to be
totally informed of what's out there and help to decide to make their decision, but I think
the quality of life, the alternatives, and what can be done need to continue. I heard that a
lot of these are not being used anymore for medical-legal problems, and that's a dangerous
thing right now because this is just a little peep. It's not a blasting canary in the coal mine
based on the data we've been presented today.
DR. LANGE: Thank you, Dr. Posner.
Dr. Kandzari, Dr. Rasmussen, and Dr. Ballman.
DR. KANDZARI: I'm reminded of a panel meeting I participated on 13 years ago in
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which there was also a signal that woefully changed clinical practice, dramatically changed
clinical practice, and this was the era of stent thrombosis and we -- it really reminded us,
too, how we evolved in not stopping clinical trials, not stopping study of this but learning
from it, moving forward, and in part, redesigning technology.
I think that there is a signal with the existing data, but it's important to couch this
with the term "with the quality of the existing data," and one of the takeaways from this
has been that in this field of lower extremity revascularization the quality of these data and
the rigor of these clinical trials has been somewhat amiss, that even with the adjustments in
follow-up anywhere from 6% to 26% of the patients' data are missing at 1 and 5-year
follow-up, and importantly in these trials, too, we need to think of the absolute and the
relative differences as well.
But, further, I would also say that in terms of Dr. Krucoff's references to a plausible
mechanism, we should also keep in mind that the plausible mechanism may not be the
drug-coated balloon. It may be how we conduct clinical trials, how we may have differential
follow-up of the experimental arm versus the control arm or some other mechanism of
clinical study conduct or endpoint ascertainment.
And the final comment I would make, two final -- two comments would be, one, as I
shared earlier, we've seen disparate presentations from FDA to industry today, and I
appreciate both groups' follow-up on potential reasons why those differences may exist,
but I think beyond this panel meeting there's an opportunity to help to further reconcile
those differences between the Agency and the sponsors of these clinical trials.
And the last part is, is that -- this is a call, really, to not halt trials, as we've seen done
in Europe and now in the United States, but to perhaps retool or repurpose these trials to
help resolve this issue.
DR. LANGE: Thank you, Dr. Kandzari.
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Dr. Rasmussen.
DR. RASMUSSEN: This is Todd Rasmussen.
In answering that question about the presence of a signal, you know, I came into this
meeting sort of tired and fatigued of the word signal, but now I think actually it's probably -it's what we're left with and may be appropriate. What I wrote in response to that is that
certainly I accept the results of the meta-analysis by Katsanos and the subsequent and very
thorough efforts of the FDA team. I think that their rigor, their transparency, and the
findings are compelling. I think that the meta-analyses have brought to the fore several
critical and novel areas of study. Dose relationship, length of lesion, inclusion of long-term
patient data, we can't lose patients, study design, and all of that.
However, I really find, with regards to magnitude, which is in the question, the last
sentence, I find these -- the findings to be statistically significant but not particularly
practically significant. As I sit in my office and talk to my patients, I think I would not
underestimate our patients' ability to assess and access data and make their own decisions.
And so I think they are statistically significant, but with regards to magnitude, I'm not
certain that they're practically significant, and I think there's an association, but in the
absence of plausible cause, they're not causal, and so I think -- and that's especially
important, the practical part of this, the lack of practical significance is especially important
in light of the technology's potential to improve quality of life versus open operation versus
restenosis versus improvement in walking and I think -- so I find that the signal is there, I
think that's true. I think the statistics are laudable, they're impressive, as you said, but
practically I don't find them as, Richard -- or the magnitude, practically, as important to our
patients.
DR. LANGE: All right, Dr. Ballman.
DR. BALLMAN: So I, too, think that there is a signal there. I mean, randomized
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clinical trial is sort of the gold standard, the best we can get, and it actually does establish
causation. We may not know the mechanism that's the cause, but it does establish
causation above what an observational study does.
What I'm struck by is just trying to ascertain what that magnitude is and what it does
mean clinically, because I agree there really is a difference between statistical significance
and clinical significance, and what should trump everything at the end of the day is clinical
significance. But I haven't thought through or worked it out yet in my mind is that, you
know, there does appear to be a short-term benefit, lowering restenosis and so forth. I
come from the cancer world. We do look at progression free-survival, but I can guarantee
you that if there's a detriment in overall survival or not even an increase in overall survival,
that we wouldn't go forward with just an improvement and progression-free survival. So
that's where I'm coming from in trying to reconcile this.
I do agree that, you know, there is a short-term benefit, and I guess tomorrow we'll
get more into weighing it, but overall, I think there is a signal. The magnitude, to me, boy, if
I were in a clinical trial and I saw a 60% difference, we would be jumping for joy, and so I
think, on the other hand, it's pretty alarming that it is so high. But whether or not it really is
of a magnitude that -- as to what steps we need to take, I think it needs further discussion
tomorrow.
DR. ZUCKERMAN: Dr. Ballman, can you continue further? Although we see a point
estimate that's alarming, both you and Dr. Rasmussen have gotten a gestalt that there's still
a lot of clarity regarding what that magnitude is. The confidence intervals look quite wide,
to me, on this chart here. Can you talk about that?
DR. BALLMAN: Yeah, the confidence intervals are wide, and also, you know, I am
struck with, you know, when there's further follow-up and stuff, that magnitude has
decreased somewhat, so I'm stuck in about a 40 to 50%, sort of, I think where it is right
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now. The wide confidence intervals, I mean, the thing -- and there was just a statement out
by the statistical associations sort of debating the use of p-values and the take-home
message is, is that point estimate is probably closest to what the real estimate is. I mean,
you do have confidence intervals that, you know, it could fall anywhere in there, but it's
more likely to be around the point estimate than it is out at the tails. And so I do agree, you
know, again, that has to be weighed into, sort of, the risk-benefit thing which we'll get into,
I'm thinking, at a later time. I don't know if that addressed what you were trying to -DR. ZUCKERMAN: Yes, thank you.
DR. LANGE: Dr. Rasmussen.
DR. RASMUSSEN: Just in follow up, the -- you know, you mentioned, and I
appreciate your comments and they're particularly useful in the context of oncology,
cancer, you know, I hadn't really thought about that, but you're exactly right. I do think
there's differences in this condition. We won't elaborate necessarily on those right now,
but you mentioned if you saw a 60% difference you'd be excited, and that would be even
more than a signal or a strong signal for you. But if I'm not mistaken, the 60% difference
was not from the RCTs; that was from the meta-analysis. I mean, the randomized
controlled trials, the individual trials, did not show; is that correct?
DR. BALLMAN: Well, I think it was all over the place in those, and they're not
powered, I mean, that's the power of meta-analyses is to take little, you know, underpowered randomized trials and bring them together to see sort of what the signal might be
and so that's what I'm basing it on. I mean, the individual ones, you know, where people
say, well, there is no difference, other people were a bit more careful. I mean, just because
it's not statistically significant doesn't mean there is no difference. It's just that you didn't
detect a difference, and there were hazard ratios, sort of. And then some of the data, too,
was combining observational with randomized data from the different sponsors, and so I
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think that's very difficult to try to interpret.
DR. LANGE: Dr. Krucoff.
DR. KRUCOFF: Yeah, I just wonder, a part that to me identifies at least the presence
of a signal is that apart from the meta-analysis, in each individual trial, I think the
directionality of the evidence, to me, is quite consistent even though the trial designs are
not consistent and the definitions are not consistent. But not just the directionality but
over time the progression from about 2 years, after the first 2 years sort of sanguine, from 2
to 3 to 5 at least, to me, again, raises the question of a presence of a signal.
That being said, I would also fiercely agree with Dr. Kandzari's comment, that one
plausible mechanism would be if you create healthier patients who with longer and longerterm follow-up disappear from your denominator selectively out of one arm, then you're
left with mortalities looking to be a higher percentage of the patients in whom we do have
follow up. So whether the consistency across these trials is a design-related issue or a
follow-up related issue, I don't think we can steer away from or ignore the fact that it's not
just a meta-analysis that makes this visible, but when you look in each trial, the
directionality and the time frame over which this escalates, to me, we have to go to the
next level, which is discernment, and what are we talking about in terms of a real plausible
and/or clinically meaningful difference.
DR. LANGE: Dr. Cigarroa.
DR. CIGARROA: So I fully agree with the statements that we've made looking at the
directionality of, you know, the three trials that had data to 5 years and the revised data,
including the additional patients that have been lost to follow-up but were now included
and which maybe the point estimate was to the right but the confidence interval just
crossed the line on the forest plot.
The second thing I would comment is -- and I want to make sure that I don't confuse
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magnitude with either causality or confounding variables or all these issues that lead to the
second level of judgment applied here and that is the why. But if I just look at the
magnitude, and we're talking about mortality here, we're not talking about restenosis,
we're not talking about the threshold for claudication or angina, I mean, we're talking about
death. And so in any clinical trial that I've been involved in or in any panel that I have
served on, even if we were to take the lower range of a signal on mortality that is 38%, I
would argue that that is a very substantial event.
When we take a look at composite endpoints in cardiovascular clinical trials, take
whatever antiplatelet agent you want and, you know, we're talking about a 10 to 15%
relative risk reduction in a 3- to 4-point composite endpoint, if I want to come back to the
magnitude of the signal substantial, what that means and the why and is it actually related
to the therapy of question or how it's delivered is a whole separate conversation. But the
signal is present. The magnitude of this is a potential substantial threat to our patients. We
will get into the debates later about is it due to the therapy that's being delivered or
something else in terms of design, adjudication, all these other issues, but the magnitude
here, make no mistake, with an endpoint of death is a substantial one.
DR. LANGE: Dr. Hirshfeld.
DR. HIRSHFELD: Yeah, first of all, with respect to the core question, my answer is
yes. And I think one thing that has not been mentioned yet, which I think is also important,
is Year 6 and Year 7. We don't know whether these curves will remain parallel or whether
they will converge or diverge after Year 5. I think that's going to be something that we
obviously will need to compile the answer to as that data becomes available.
DR. LANGE: Dr. Kip.
DR. KIP: Kevin Kip.
Yeah, I'm going to concur with the Panel that there is a presence of a signal, and so
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the question is, in addition to potential reasons for it, what's the magnitude of it? I do want
to point out what I've found to be the relative consistency in the point estimates, I say
relative. Dr. Ballman mentioned the American Statistical Association. For several years
now, it's shied away from, you know, strict hypothesis testing, significant or not, and focus
on the point estimate and the confidence interval, and the majority of these analyses show
some excess risk or indicate that on the, you know, right side of 1.0, whether it's through
the sensitivity analyses, different methods, and that seems to be quite persuasive that the
signal is present. Again, the question is the magnitude.
One of the issues I do want to touch on is the -- there's been comment on missing
data, and missing data is bad in any case, as researchers we never want it, and when I teach
in class, I say you want to find somebody with a bad outcome, find somebody with missing
data. That's the generic risk factor for bad outcomes. It's never missing at random, or
almost.
Having said that, some of the presentations today have suggested that the
magnitude of the signal or even the presence of a signal might be attributed and go away
without the missing data, and you know, theoretically that's possible. I haven't heard a
plausible suggestion why that would be. And on the other end, it could go in the other
direction, and that's the point I want to make is that we know that people with missing
data, and it's been shown today, tend to be higher risk. We further know that the mortality
in those higher-risk patients in both arms, meaning drug-coated or not, is very high, which
diminishes the relative risk. When you have very high baseline risk -- high, high-risk
patients -- that they have a high mortality in both groups, you get a small relative risk,
maybe 1.1, 1.2. So if those patients that have missing data fall into that category, that
they're very high risk, and as a result of that, the relative risk for the two groups is likely to
be diminished, we don't really have, in my mind, reason to believe that that's a plausible
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explanation for the signal being present.
So I was kind of verbose there, but I'm going to agree with the Panel, the signal is
present. If you had to give me a number, which I don't like to do, just speculating from the
data, 1.3 to 1.7, but it's cloudy at this point. That's where I would put the relative risk.
DR. ZUCKERMAN: Okay, Dr. Kip, your comments on missing data and the importance
are quite important, but I do think we had one example today, the Medtronic example,
where there was an all-out effort to get missing data rectified such that at 5 years there's
only, I think, 2.7% missing data, and we did seem to see a closing of the Kaplan-Meier
curves. So how would that -- how would you respond to that example?
DR. KIP: It could go in either way, is what I'm saying, that -- I don't know the
explanation for that. I'm just saying that, you know, had the other studies helped rectify
the amount of missing data they had, we don't know the answer to that.
DR. LANGE: Dr. Ballman, would you address that, as well?
DR. BALLMAN: Well, I just want to say another piece of information that was sort of
comforting to me is on page 27 of the FDA presentation, is, you know, the missingness is
the same in both arms. So to me, that speaks -- it's probably less likely that there's
differential types of missingness then because you would see differential rates in the two
arms. The other thing I want to say is I thought that the sensitivity analyses that were done
was quite good. The most conservative case actually showed it did bring down the
estimate, and actually, it just wasn't quite significant if you assumed the worst-case
scenario. But that was the very worst-case scenario, so I'm pretty certain that the signal
we're seeing here is not due to missing data.
DR. ZUCKERMAN: Okay, those are all excellent points, but I would like to ask
Dr. Kandzari to respond to that. Dr. Kandzari, you've been a very practical clinical trialist.
Some of the real-world problems that were mentioned were that the control arms in these
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trials were usually smaller than the treatment arms. These are unblinded trials with the
potential for a lot of confounding over time, and there are a myriad of other reasons that
could be at play here. I was thinking you might suggest that we don't have enough
evidence here for a signal, that there are too many other factors here. Why did you come
out where you came out?
DR. KANDZARI: Holy smokes, Dr. Zuckerman.
(Laughter.)
DR. KANDZARI: I think you read everything I was just about to say. This is to me, to
begin with, this is historical, as an editor of journals or even teaching medical students how
to interpret medical literature, the famous conundrum of you find statistical significance in
something that's woefully underpowered, and we should be grounded that we're making
these decisions, and estimates of 30, 40 and greater percents on a total of a thousand
patients. But even equally important, in trials, which I have a lot of experience with in 2:1
and 3:1 randomization, your control group may never look better, and that heavily
influences the differential interpretation. And moreover, we -- in this context, too, when -we can debate the missing issue, but when we still don't know what happens to 1 in every 4
patients, even in the best analyses that we've seen today, absolutely, it can go either way
for us, too, but I think we can only discern that we see a signal, but it's based on the quality
of the data that we have, and we shouldn't be debating Dr. Katsanos's or the FDA's or
others' analyses because they're doing the best they can, but only with the existing quality
of the data that exists.
DR. LANGE: Dr. Somberg.
DR. SOMBERG: I want to go back for a moment to Bram Zuckerman's point that,
okay, you found more data in the Medtronic's. It narrowed the difference. Why? I think
that's almost confirmatory to another presentation we saw of Dr. Katsanos where the
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higher-risk people have less of an effect on mortality. And we also know that the higherrisk people are the ones most likely to be lost to follow-up. So if you find more of the
higher-risk people, you will diminish the difference between the paclitaxel group and the
non-paclitaxel group. So it seems to fall together, and Medtronic's experience may be sort
of a dark horse confirmation of that observation.
DR. LANGE: Dr. LoGerfo and then back to Dr. Posner.
DR. LoGERFO: Yeah, this is Question 1 of 9.
DR. LANGE: We're only going to do five today, so you come back tomorrow, okay?
(Laughter.)
DR. LoGERFO: But it's, of course, very important to get things off the ground. I
think, as a practical matter, for these data, they're not perfect, but they've been looked at
very intensely by a lot of people, everybody's had their shot at them. As a practical matter,
I think you have to respond to this. There's enough information here to respond to it. The
magnitude of that response is to be determined, but do we need to respond? I'd say yes.
DR. LANGE: Dr. Posner. And then after him, if there's any view that hasn't been
expressed, now is the time to do it. Otherwise, I will sum up for the FDA what the Panel
said. And, again, if you're in agreement, you don't need to say anything. If you're not in
agreement and just afraid to speak up, please don't be afraid to do so.
So Dr. Posner.
DR. POSNER: Yeah, this isn't an opinion, it's a question, and I question the impact of
the Swedish study where it was suspended and then reevaluated and then is now back on
running again and has the experience in the Swedish study had impact on a decision as to
whether there was a positive or negative signal that was there? And I'm not a statistician.
DR. LANGE: No. And, again, the Swedish study, it's a 1-year follow-up and maybe
one and a half year, so it's early on, and we look forward to continued follow-up there.
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Any other discussion? If not, I'll summarize.
(No response.)
DR. LANGE: For the FDA, the feeling from the Panel members who spoke was that
there is a clear signal in aggregate, and it does require an aggregate or a meta-analysis to
determine it, and they were convinced with multiple sensitivity analyses, even with the
missing data. The missing data is an issue, and if I could speak anything to our industry
reps, when we miss data and we're looking for 5-year follow-up, it just makes it very
difficult. And, again, to what David says, and I think what Dr. LoGerfo said, is the data are
what they are, and we can analyze only what we can see. So we're a little bit bothered by
the fact of the missing data. The data we have we feel like is good quality.
The adversity signal wasn't planned for, as Dr. Somberg mentioned. It's late, it's a
limited number of patients, and on the other hand, mortality is always an important signal,
and we don't want to ignore it, as Dr. Cigarroa mentioned. Again, multiple Panel members
felt like the quality of the data was unsatisfactory, there's stuff that's late. I mean, there's
stuff that's missing, the information just presented to us and not available to the FDA to
analyze, which always makes it difficult, and the plea is to cooperate with the FDA to get
the information as quickly as possible so we can analyze it. And for those of you that have
not served on a panel, we get information from the FDA and industry weeks beforehand,
and we spend a long time trying to analyze it to come here to be fully informed, so that
information would be helpful.
They felt well about the rigors of the meta-analysis done both by Dr. Katsanos and
the FDA and felt like, again, there was a statistically significant issue. The question is the
magnitude, and I think we'll talk more about that, and I think we'll need some absolute
rates, by the way. Sixty percent doesn't mean much if the absolute rate is 0.0001. If the
death rate is a little bit higher than 60%, so we want to talk a little bit more about that
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tomorrow.
And then, finally, the recommendation of Dr. Somberg is that Swedes not leave the
country because we want the information, okay? So don't let anybody out of the country so
we can do the full analysis. Does this answer Question Number 1 satisfactorily to the FDA?
DR. ZUCKERMAN: It was a great discussion and great summary. Just one final
question to Drs. Ballman and Kip. The CMS dataset is a very large, rich dataset, but it's not
aligning with the analyses, interpretations that we've been discussing. Any further
suggestions for how that dataset should be analyzed?
DR. LANGE: Dr. Kip first and then if there's -- Dr. Ballman.
DR. KIP: So in terms of the analysis, I'm actually probably a little bit at a loss without
seeing what was done previously in depth, but I know the propensity score methodology,
which is one that I'm quite familiar with and actually endorse a lot, is the normal way to
take treated/untreated in an observational study and try to make them line up apples to
apples after appropriate statistical adjustment. What I'm concerned about, without seeing
the nuts and bolts of the analysis, is this may be a particularly hard subject to do that with
observational data, and the clinicians will have to correct me if I say this wrong, but when
the treatment is not randomized, so a drug-eluting stent, there are other factors that go
into that consideration in addition to just the normal clinical ones, such as if that requires a
dual antiplatelet therapy regimen for some period of time, what goes through potentially a
clinician's mind is, if not the patient, will they be compliant, okay? A compliant patient is
different from, let's just say, the average patient being treated, somebody that you suspect
is highly compliant. Secondarily, if you're going to be put on dual antiplatelet therapy, what
may go into that consideration is do you have other comorbidities that make you a bleeding
risk, that you wouldn't be a good candidate. So what I'm getting at is out in the
observational world, people that are put on a drug-eluting stent, even with the best way to
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try to adjust for known covariates, you have these intangibles such as they may be more
likely to be compliant and health oriented in general, they may have fewer comorbidities,
you know, that are not recognized, just at large. So I'm not saying the analysis is not
worthwhile. I would need to get into the nuts and bolts of it more, but I just have some
concerns in this setting. It's really hard to make two groups that are not randomized similar
like they were randomized.
DR. LANGE: Dr. Ballman, additional comments?
DR. BALLMAN: Yeah. First of all, I concur completely, and I just want to remind
people, the size is not what makes a study better, necessarily. If you have confounding
going on, you're just going to get a more precise estimate of something that's wrong. So I
concur completely. Propensity scores can help minimize some of the confounding or the
patient selection bias or treatment by indication bias, but it cannot make it go away, you
know, by far.
DR. LANGE: Does that answer your question, Dr. Zuckerman?
DR. ZUCKERMAN: Yes.
DR. LANGE: Good. If there are no other comments, we'll move to Question 2. Any
additional comments?
(No response.)
DR. LANGE: All right, Dr. Whatley.
DR. WHATLEY: Question 2 pertains to a class effect. Data from individual pivotal
RCTs, including Medtronic IN.PACT SFA, Cook Zilver PTX, and Lutonix LEVANT 2, showed a
trend of increased late mortality risk associated with paclitaxel-coated devices starting at 2
years (and subsequent time points) when compared to non-coated devices. The risk ratio
estimates were greater than 1.0 for the three individuals RCTs with follow-up data up to 5
years.
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The Philips ILLUMENATE RCT had a risk ratio estimate of 2.02 at 1 year, 0.95 at 2
years, and 0.84 at 3 years. The 3-year crude mortality rate for the paclitaxel-coated device
group observed in the Philips ILLUMENATE RCT, which is 10.9%, is comparable to the 3-year
mortality outcomes seen in the other three pivotal RCTs, which were 10.6%, 11.5%, and
9.9%. However, the percent mortality rate in the Philips ILLUMENATE RCT control group,
which was 13%, is higher than the other three studies, which demonstrated rates of 2.8%,
8.8%, and 6.3%.
Given these results and considering the limitations in the data, please discuss the
strength of the evidence supporting a late mortality risk class effect among all U.S.approved paclitaxel-coated devices used to treat femoropopliteal arterial disease regardless
of dose, platform, such as balloon versus stent, and drug formulation.
DR. LANGE: Question Number 2 is open for discussion.
Dr. Sun.
DR. SUN: Duxin Sun.
I decided to comment early so that I can clarify some of the points so that maybe the
Panel can make a better informed decision. So my commentary to this question, maybe
later question may be even more better related to tomorrow's question, but I think it better
to speak now. So one point I want to make is earlier I asked question, asked them to triple
check the number. So the dose is low, of all the devices. The systemic concentration is very
low, 100 ng/mL equals to 1 ng/mL within 24 hours is very low. That's no issue at all. The
issue is that's the only thing caught my eye as coming from to a pharmacologist and
pharmacokinetics, is the local concentration based on alliance presentation and also Philips'
presentation. That concentration is 20 to 50 ng/mg. That's high, that's extremely high.
Give you a context. So that concentration equals to 50,000 ng/g of tissue. That's also equal
to 50,000 ng/mL blood, if it's blood. How is that high? That is 10 to 15 times higher than if
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you infuse cancer patient 400 mg dose 3 hours. Ten times higher.
So give you another context. In cancer patient, you use a 400 mg dose, infusion 3
hours. The maximum concentration you can reach around 3600 ng/mL in blood. In tissue,
all tissue are very similar. No human data but animal data, in all other tissue are similar to
plasma for this particular graph. That not true for other graph. For this particular graph,
that's true. So, therefore, in cancer patient, in any tissue, no tissue ever sees this high a
concentration by this device is extremely high. Not only extremely high and extremely long.
How long? In cancer patient, within 3 days they going to drop to 10 ng/mL. This device
can't maintain the concentration at 1,000 ng/mL for 20 days in that artery. So that's the
point.
So, therefore, does that relate to all the thing we talk about? I don't know. I don't
want to draw that conclusion. However, a few things we need to clarify. Number one -number two. Number one is high concentration. We cannot see that's low. That's
extremely high in the local. Number two is early on there's -- some of the discussion say
the dose exposure covariate analysis is no relationship. That is a wrong conclusion. We
cannot conclude, so really because the systemic blood concentration cannot be used to do
analysis. So that conclusion cannot be made. The dose response also cannot be made. So
dose response, maybe there's a trend. However, an early comment is really related to
although different manufacturer have a different dose; however, a different manufacturer
may have a different release rate and different local concentration in addition to the range
is pretty small, is 1 mg to about 10 mg. All of those would reach extremely high
concentration locally. Only one study used 100 µg, which is perhaps 10 times lower than
other study. So you'd be interested to see, compared to very low dose versus the high
dose. My assumption is all those dose range is already very high. I don't know. There's not
enough data to make that conclusion. If it's the lowest dose, which is 100 µg, can use low
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concentration.
So all those, I feel, we cannot make a conclusion yet, is there no dose response or no
exposure and also not. The question is whether this high concentration related to motility
or later the cause, the mechanism, there's no -- I cannot conclude. We don't have enough
data to conclude. And also the missing data, not only the patient missing data, seems most
sponsor does not have the local concentration, only few do. So, really, that's the pretty
commission for me. So I decide to speak up so that clarifies a lot of things then for
everybody to make a better informed decision.
DR. LANGE: Dr. Somberg, I'm going to come to you in just a moment.
Based upon what you said, Dr. Sun, if we were to ask and answer this question based
upon that, what you said, do you think it's a class effect or not a class effect?
DR. SUN: If your intention is -- if you intend to ask question if any device with
paclitaxel would have this, I would say no because that's really upon on the dose. Some of
the small dose may be okay, some of the higher dose, which most of them are high enough,
may not be. So this question, I would not bluntly say as long as you have a paclitaxel you
would have this. Is it really the dose response, this data is missing.
DR. LANGE: And I guess when I asked about class effect, what I probably should say
is this -- based upon what we have available in the U.S., and I think this is what FDA has
asked for, is it restricted to a single device, or is it ubiquitous across the current devices?
And I'll have Dr. Somberg and Dr. Krucoff.
DR. SOMBERG: Well, number one, thank you for your comments, Dr. Sun. I think
that adds to the potential plausibility and the complexity of this. But addressing this
particular question, I take the position that the signal comes from a meta-analysis, some.
You can't disassemble that and try to analyze it. We don't know the potential mechanisms.
We heard some very interesting information of the branding of the tissue with the
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paclitaxel, and I can see how, you know, the pressure of the balloon or the presence of a
long sustained release device would be different. So the complexities here are so great that
we can't make a comment from this, and it would be foolish to say that it's a class effect or
it isn't a class effect. We see a signal. Some devices may have a higher proclivity to
contributing to mortality than others, but we're not at a state to say it.
And just from a pharmacology point of view, there is a threshold effect. It may be
that there's a certain concentration that gives you, let's say, facilitation of metastases.
Above that it doesn't matter. Below that it doesn't matter. So there's a trigger point that
initiates some sort of cascade of cell signaling. There's a lot of work that needs to be done
in this area, maybe it will be done, maybe it won't, but I would caution us not to jump to
any conclusion except that there may be an adversity here and that people need to be
warned but there's -- you know, until more definitive data is there, it's only the hypothesis
generated.
DR. LANGE: Dr. Krucoff and then Dr. Cigarroa.
DR. KRUCOFF: So I would come down sort of a similar line to Dr. Somberg. I think
for where we are and for all the discussion we just had about the mortality signal and the
complexities of even grasping that, I think to go too much further and say that all of these
devices are alike or different or not is too big a step for right now. What I would say,
though, is that in -- all data is relevant. I think to continue this examination with regard to
all devices that are approved or being used in human subjects at this time, I think that's
relevant, and I don't think that's really a class effect. But I think we have no -- I have no -I'll speak. I have no reassurance that lower dose or higher dose or that we even really know
what higher and lower dose are, whether it's complete tissue coverage with a balloon as
opposed to 14% surface area with a stent, I think there are a lot of features that are still
going to have to be put second to the question of do we have a signal that's more than a
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statistical fluke or the result of trial designs? So I would say, personally, I don't think we can
say this is a class effect yet, but data with regard to every paclitaxel device being used in
human peripheral artery intervention, I think, is relevant.
DR. LANGE: Dr. Cigarroa, Dr. Ballman, and then Dr. Kandzari.
DR. CIGARROA: This is Joaquin Cigarroa.
So, you know, Question Number 1, signal present, magnitude, we provided a range.
Strength of evidence, and I'm going to focus on the specifics of the question, strength of
evidence supporting a late mortality risk class effect, we've spent a lot of time talking about
the limitations of the data, the tremendous statistical capabilities of analysis. I would say
the strength of the evidence, as it stands, that its class effect is low. I would agree,
however, that for the same reasons my ability to state that Device A with or without
additional agents to facilitate the dispersion into a vessel wall is better or not, I can't make
that statement. So I'm not reassured that a device is superior to another and does not have
an effect, but the strength of the evidence is challenged and is, what I would say, a class of
evidence, I would provide, is low and exploratory.
DR. LANGE: Dr. Ballman.
DR. BALLMAN: Yeah, I concur with what the other reviewers have sort of stated, and
I just want to point out, you know, if you look at, in the question, the control group ranges
is much broader and all over the place, which speaks to Dr. Kandzari's sort of point that, you
know, the control groups are really small, so the 13% is only based on 77 patients, and so I
don't think that that's something really meaningful there. So I agree that there's just no
data to sort of make a determination if one is better than another or if it's a general class.
DR. LANGE: Dr. Kandzari, Dr. Rasmussen, and Dr. Kip.
DR. KANDZARI: I'll be brief. We should acknowledge, though, that when we're
discussing a class effect, we're probably speaking in a surrogate for paclitaxel being the
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class effect because these are -- the common denominator across all the devices presented
is paclitaxel, otherwise there are different formulations of the drug, different excipients,
different methods of delivery. They only deliver paclitaxel to the vascular wall; that's the
class effect. And I acknowledge that the point estimates in the meta-analysis, based on all
the limitations that we've already discussed, align towards a higher mortality, but I don't
think for all of these reasons it's a class effect.
If we delve into the trials even further, just as everyone has mentioned, or even
further amplifying our errors in interpretation because of all the limitations, and we haven't
importantly heard much today, because safety is the focus of this Panel, on efficacy, but
even in the efficacy that we've seen today, too, I think it would be an over-simplification to
say that there's a class effect of efficacy across these devices as well. And, further, in
imputing paclitaxel, it's interesting, as an observation, that we see a waning efficacy over
time with these technologies but we see an escalating mortality. So when we're trying to
impute the drug or not, it's something to be taken into context.
DR. LANGE: Dr. Zuckerman, do you want to address Dr. Kandzari?
DR. ZUCKERMAN: Yes, and the other Panel members. And maybe we can speak first
to Dr. Somberg. This is a very difficult question, and the Panel is doing an excellent job, but
they're referring mainly to the results that they see in the meta-analysis. And we have an
additional difficult job here, and that I would refer the Panel back to the BSC presentation
this morning. For very acceptable reasons, BSC Eluvia is a DES versus a DES trial, (a). The
company has done an extensive job trying to indicate that they're different, that they're not
part of this meta-analysis, that they have an extensive coronary DES experience of a large
number of patients. Does any of that alter your conclusions with respect to BSC, John?
DR. SOMBERG: Thank you, Dr. Zuckerman. You always like to make me, obviously, a
bad guy.
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(Laughter.)
DR. SOMBERG: I mean, I'm going to be the cruel -- and to be fair and honest, it's
very hard to prove that you don't beat your dog, that you're not a bad person, you know,
and all that sort of stuff. So here's a company that wants to differentiate itself from the
madding crowd, and the problem is the end and the power, because when you find the
signal now ,you have to go and validate that finding, and you know, you can't just do a
study of 100 people and say, oh, I didn't see it in 100 or I saw it and that validates it. Now
you have to ask the statistical hypothesis, how many people, given the variance and the
signal, you know, the estimate, do you need to do to have an appropriate power of 80, 85,
90% power at a PO5, and that's going to be enormous for this company to undertake, and
I'm not sure it is feasible.
So we have a conundrum. How do you prove that you're not guilty when you don't
have the resources to hire the big gun attorneys or, in this case, do the large study? I have
suggestions, you know, but none of them is a clear-cut case. If you can't do the study that's
adequately powered, I think they can't do that, frankly, put 20-, 30,000 patients, maybe 45someone said. That would be, you know, astronomical, so you could try to find out animal
models that show with this concentration you have this potential that would lead to
mortality and that my device leaves a lower one, but you'd be saying, well, that's not proof
positive, that's only some suggestive data, but maybe if you plead and beg enough, that
might prevail. But with all kidding aside, I think it's going to be very difficult, and with my
mind, as a panelist, all paclitaxel-releasing products would have some sort of warning for
patients to take into consideration until some large dataset comes to bear that exonerates
most. And maybe one will be exonerated that shouldn't be exonerated because they have
the highest propensity to adversity, but it's going to be an all or nothing group phenomena,
I think. Sorry for that -Free State Reporting, Inc.
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DR. ZUCKERMAN: So if I hear you correctly, and I would like other panel discussion,
the coronary DES experience for BSC can't be leveraged, if I'm hearing you correctly, to say
they're in a different category.
DR. SOMBERG: Well, the coronary experience is that it is a much lower
concentration, from what I understood in the panel pack, and from my experience, you
know, that was what? Like 16, 19 years ago that we were debating these things, so I
haven't referred to that. Maybe Dr. Sun would be a more expert contributor there, but I
would think not, that we have to talk about the peripheral stents, but we're not talking
about a phenomenon that's in the coronary vessel or in the peripheral vessel. We're talking
a systemic phenomenon that might be the acceleration of atherosclerosis or the increase in
neoplastic disease or something like that. So it's really we're talking about a drug release
system for the systemic effect, and it would depend upon the duration of the release, the
concentration of the release over time, essentially the area under the curve. So there are
all possibilities, as I said, that you can argue on a kinetic basis, but you're very different,
then you're more like the DES than the other peripheral devices, but I don't see that being
definitive.
DR. LANGE: In order, as far as I can tell, I've got Dr. Rasmussen, Dr. Kip, Dr. Cigarroa,
Dr. Krucoff, and then Dr. Blankenship. Go ahead.
DR. RASMUSSEN: This is Todd Rasmussen.
I'm not sure if I'm going to agree or disagree with regards to the class effect. I
appreciate the discussion. I guess what I would say, and it occurs to me that my answer to
that question is we don't have the fidelity of data to refer to this as a class effect. In fact, in
my mind, before one of the comments, I wondered what the class was. We have such
heterogeneity among these data, among all of these datasets with regards to peripheral
versus coronary, balloon versus stent, length of balloon, length of stent, it's very difficult for
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me to see this as a sweeping class effect, so I do not think it is.
While we may not be able to leverage the coronary data, I don't think you can
dismiss it, either. I think it is -- I don't think it can be diminished because it is a sizable years
long, if not decades long, experience with this class and it is similarly -- while it may be at a
lower dose, it's still this class of drug administered in intra-arterial or intraluminal
mechanism. So we may not be able to leverage it, but I think it can't be diminished either,
in my view.
DR. LANGE: Dr. Kip.
DR. KIP: Kevin Kip.
I'm going to agree with the Panel on the clear lack of certainty on a class effect
based on different delivery mechanisms, pharmacological properties, and things much
above my pay grade, in that regard. Having said that, the FDA's broad question, when it
was read, seemed to want to zero in on the ILLUMENATE study as if that were an outlier
and that would potentially argue against a class effect. I want to point out, as I understand
it from that study, which had 3-year data, that has the highest percentage of missing data at
3 years. If you look at the 3-year event rates, so there are eight groups across four studies,
right, drug coated and not drug coated, at 3 years the control group in ILLUMENATE has the
highest 3-year mortality at 13%. That would appear to be an outlier, is what it would
appear to be. So the next question is why is it 13%? Well, who knows, but 1 in 4 of those
control group patients crossed over, and actually, they may have been high-risk patients,
and if they're in the as-treated analysis initially, that would bump up their rate. So the
point I'm making in all of this, I still concur what I said, I don't want to go on the record and
say there's a class effect, but the ILLUMENATE study, in my mind, hasn't gone out to 5 years
and, for the reasons I just stated, doesn't exonerate a class effect, either.
DR. LANGE: Dr. Cigarroa.
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DR. CIGARROA: Just as a follow-up to Dr. Zuckerman's question to Dr. Somberg. So
if I remember correctly, it was a non-inferiority comparison, and so when I think about noninferiority clinical trials, they're primarily looking at a one-directional outcome as it relates
to efficacy. Pick a magnitude of benefit with which you would consider reasonable as an
approximation of hitting it within 10% or 15%, and then you power the clinical trial to be
able to demonstrate that with an adequate power. So, you know, as it relates to the
efficacy component of that, I feel very comfortable. The challenge is as it relates to
identifying a signal of potential harm in which the clinical trial either, through the overall
sample size or the duration of follow-up, is unable to tell me that it may not be impacted,
you know, at 5 years for the methodologic structure of the trial as non-inferiority to look at
efficacy as opposed to this signal of harm that has now been identified through a metaanalysis and our subsequent multiple presentations today in which some have also
identified the same signal. So I don't feel any more or less comfortable with that.
DR. LANGE: Dr. Krucoff and then Dr. Blankenship.
DR. KRUCOFF: So I'll also comment just along the lines of Dr. Zuckerman's question
that I think we have to be careful in saying that this may not be a class effect. That doesn't
necessarily embrace an outlier as better or worse, but I definitely think for the stage of
where we are with evidence overall and the influence of these different device designs and
whether it's all paclitaxel or something more than that, we heard -- I think it was Jeff
Popma's comment with coronaries, the stent thrombosis issues were mediated by polymer,
by other features, not just the drug eluted, although as I remember it, a special label was
issued for the Taxus stent for a caution about overlap, and overlap, essentially, is double
dosing on a very small space.
So I think respecting the true differences between these devices and encouraging -- I
asked the industry earlier about what is causing the similarity in these trajectories, and
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Dr. Mauri was kind enough to provide at least one answer, but I think also encouraging is
what we saw a lot of today, developing the individual specific data, you know, if the
ILLUMENATE issues that Dr. Kip brought out are really the issues or is the ILLUMENATE, is
that just a better device? I think the more data that the industry provides about what they
know the most about, which is the device they manufacture, I think that's very much in our
favor.
And if, in fact, one device looks like it's actually safe out to 5 years where others are
not, that could be the biggest key we turn to understanding the mechanism of why the lesssafe devices are less safe and give them an engineering opportunity to get better. So to me,
the lack of class effect based on the strength of evidence at this point also leaves the door
very importantly open to encouraging that each of these devices and these trial results, as
complete and high quality as we can encourage the industry to provide them, provides
value that maybe this is not a class effect, maybe there is a better mousetrap in the midst
here somewhere, and to encourage, show us the data, as the right answer.
DR. LANGE: Dr. Blankenship.
DR. BLANKENSHIP: Using the concept of signals, we've heard lots of reasons why
perhaps we should not think of them as a class because of differences in delivery, dose,
stents versus balloons, and so on. But we've talked about a signal from the meta-analysis
for the entire class of these devices, and I think that we're debating how strong that signal
is, but it's certainly worrisome, and I think for each one the signal is less firm, less clear, but
still there is a signal for each one, so I don't think you can just pull one out and say, no,
there's definitely not the class. So I'm with the Panel in saying that you can't say there's
definitely a class effect, but you can't say there's not, and there's at least a worrisome signal
that is found in all of them that, again, we need more data and more explanations for
differences amongst them, but until then, we need to say there is a signal at least
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consistently through them.
DR. LANGE: Dr. Somberg, and then I'll throw out to the Panel, in other words, if
there is any view that hasn't been presented, I'll ask you to present that.
Dr. Somberg.
DR. SOMBERG: There's another issue that's similar to the drug-eluting stents, and
that is now if we say there's a signal but we're not sure there's a class but there's a
commonality of thread here, paclitaxel, I would think industry would immediately look to
another antiproliferative agent to substitute in their balloon or device. But how would they
go about differentiating that and saying they're not safe? Could one device take on such a
large potential safety trial over time? Would that safety trial be demanded before approval
was given? These are questions that maybe, Dr. Zuckerman, you would like to address the
Panel at the end of the second day.
DR. ZUCKERMAN: Well, it's funny that you say that, Dr. Somberg. I can address it
quickly now. The FDA has a new breakthrough device pathway that the industry is very
familiar with. This sort of new device would probably qualify, and certainly, I'd be very
interested in talking with any manufacturer after this meeting, but the reality is these
devices are very complex. We have what we have right now, and as we've heard, patients
every day need to be treated. So here is the practical question behind Question 2. You
know, as Dr. Somberg pointed out, a new trial, if the Panel thinks it is necessary, will
comprise a large number of patients. Although every person on this Panel may not agree
with the word class, are they okay with the idea of poolability of this category of devices
such as is being done in the SWEDEPAD trial to address a potential mortality signal?
Because that's the practical reality.
DR. LANGE: And I think we're going to spend a lot more time talking about this
tomorrow when we talk about possible recommendations based upon the answers to our
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questions.
Dr. Kandzari, I'll give you the last comment.
DR. KANDZARI: Yeah, this will be a summary statement, perhaps, for Dr. Zuckerman,
but as I shared, I don't think there's a class effect of the devices, but the class effect is that
everybody's in this to resolve it. Paclitaxel, whether I believe it or it may be just from my
opinion, has been imputed in this from the medical community, and I think everybody
involved in these device technologies needs to participate.
DR. LANGE: So let me -- any other comments before I summarize?
(No response.)
DR. LANGE: And by the way, if you feel my summary is incomplete, you're welcome
to raise your hand, and we'll modify it or we'll add additional comments.
I think described as the strength of evidence is considered to be low. Nobody at the
Panel feels like they can say one device is superior to another, nor do they feel that all the
patients should [sic] be either informed of the data regardless of what device it is. Again,
the data came from a meta-analysis. It's difficult to just aggregate each individual study.
And apropos to your comments, Bram, I think we're going to talk tomorrow about what we
need to do, as a group, and with all industry's involvement. So does that answer the
question sufficiently for the FDA?
DR. ZUCKERMAN: Excellent discussion and summary.
DR. LANGE: So we move on to Question 3.
Dr. Whatley.
DR. WHATLEY: Question 3 pertains to the impact of missing data, so this has been
addressed a little bit, but I'll read it, and how in-depth we go can be up to you.
In the initial analyses, the pivotal trials had approximately 14.4 to 38.3% missing
data at 5 years with as much or more missing data noted in the OUS RCTs and registries at 3
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years and beyond. Sponsors attempted to gain additional information on patients lost to
follow-up, resulting in approximately 2.7 to 26.0% missing data at 5 years for the pivotal
RCTs. The proportion of patients with missing mortality status was generally comparable in
the paclitaxel-coated device arm compared to the control for these trials.
The amount of missing data up to 5 years introduces some uncertainty regarding the
long-term mortality signal. A sensitivity analysis was performed to evaluate the potential
impact of missing data on 5-year meta-analysis results. However, the full impact of missing
data on the meta-analysis results remains unclear, especially when one considers the
impact of uncollected information, for example, concomitant medication that may affect
mortality and repeat paclitaxel exposure.
Please discuss how missing data influence your interpretation of the meta-analysis
results with regard to a potential late mortality signal associated with paclitaxel-coated
devices used to treat femoropopliteal arterial disease.
DR. LANGE: Dr. Whatley, as you noted, we spoke a lot about this in reference to
Question 1, so I don't want to cover that ground again. I can summarize that. But does
anybody have an opinion that we haven't already expressed regarding the missing data with
respect to this particular question?
Dr. Rasmussen.
DR. RASMUSSEN: I don't have a question so much, but it would be useful, maybe,
for you to summarize then what are -DR. LANGE: What we've said so far.
DR. RASMUSSEN: Yeah.
DR. LANGE: First of all, people are disappointed there's missing data, and I'd take it
a step further, and this hasn't been said, in some respects it may not have been necessary
because we've been able to have gone back, kudos to Medtronic, who went back and are
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now down to only missing 2.7% of the data, but that started at about 19%. Now, I'm not
picking on Medtronic. All of our industry sponsors have indicated that carrying these
studies out longer, there's missing data, and what we, as a Panel, say that makes it very
difficult for us to interpret the data.
So what we have or what we're left with is incomplete data, very good analysis, a
signal, a smoking gun but no bullet or dead body at this particular point, okay? And that
missing data, the sensitivity analysis suggested that the data or that the signal was, in fact,
real and moved in the same direction. The missing data could make the data look better,
could make the data look worse; all that we can say is it's missing. And aside from that, if
anybody else wants to add anything else that I had missed and -- Dr. Krucoff, anything else?
DR. KRUCOFF: Just the one thing that I think we've said multiple times, but I would
certainly put in the summary, is that the only thing more common across these studies than
the numerical safety signal of mortality is the missingness of the data. So I think as we talk
about, tomorrow, plausible mechanism again, we're back to a point that's come up multiple
times today, but I think that should probably be in the summary. The impact of the missing
data could be that that's why we're here.
DR. LANGE: Right. I guess one other thing I would add, as an editorial, is oftentimes
-- and many of you have been on these panels for over a decade -- realize that many of the
devices we approve are approved based upon the data we have, and the recommendations
are to continue that study so that we can get additional information, and sometimes I think
people take that with a variable amount of seriousness and rigors with that. And at the
end, when we look at the 3- or 4- or 5-year data afterwards and we don't have the data, it
just makes it very difficult, and we may or may not find ourselves in the situation again.
So my plea to the sponsors and to the FDA is when a panel says we're interested in
continuing and looking at it for the next 3 or 4 or 5 years, what I'd say is that's usually pretty
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good advice, and we would want FDA and our industry sponsors to take that seriously so we
can perform the best analysis of that data.
Dr. Cigarroa, do you want to add something else? And then Dr. Kandzari.
DR. CIGARROA: Yes, so the missing data clearly tempers the interpretation of the
analyses. Now, I don't think that we can assume that it is a one-directional temper, and
that is we might believe in which direction it might impact it, but we're not certain, and so I
would simply say is it tempers?
DR. LANGE: Dr. Kandzari.
DR. KANDZARI: Just an additional clarification that the missing data not only
references missing vital status, but we're also missing a fair amount of data with regard to
the treatment status of patients who then later experienced repeat revascularization or
contralateral revascularization with paclitaxel devices.
DR. LANGE: Dr. Rasmussen.
DR. RASMUSSEN: I have just two comments. One relates to you charged, and I think
appropriately, industry partners to strive for higher data collection. I think it was also not
missed by me, the call by the multidisciplinary professional societies as they run their
registries, which I think will improve already maybe better in some ways, that they're a
third partner in this or the alliance of professional organizations and their registries as they
strive for higher fidelity data. And it also strikes me that we're missing data in two
categories. There's the data we're missing from the existing studies, from the data
collection sheets and such, but this effort has also pointed out other data that we wish we
had and that's almost -- it may not be on the current studies, but it also points to higherfidelity data that we would hope to have in future studies with regards to length of lesion,
dose, higher fidelity. It may not be missing data in the context of the current studies, but I
think in a broader context it is data that would be good to have in future efforts.
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DR. LANGE: Dr. Somberg.
DR. SOMBERG: Somberg.
I would hope that the discussion doesn't stop at the end of tomorrow's meeting and
that the companies are all trying to emulate what Medtronic has done in narrowing that
missing data gap to be very minimal. Now, what that means when you get all that data and
whether the signal goes away or just diminishes is not the question, but I think we can
always strive to reduce -- you know, provide more information and therefore reduce the
insecurity we all have about what we are looking at now.
DR. LANGE: Any comments not covered in the summary or these additional
comments?
Dr. Zuckerman.
DR. ZUCKERMAN: Okay, so I'd like to assure Dr. Somberg, Dr. Lange, and the other
Panel members that this emphasis on improving clinical trial quality and decreasing missing
data won't stop after this Panel has met. To the credit of the industry in other areas where
these companies have participated such as in the coronary arena, we've had much better
success with a pre/postmarket balance where we're able to stimulate innovation with early
approvals. This is a very disappointing experience for all, and I want to assure the industry
that with our increased emphasis on our medical device safety action plan, this problem
right now has significant ramifications, and we all need to work harder, as Drs. Somberg and
Lange have emphasized. It can be done. I think Dr. Rasmussen's comments, though, are
also quite apropos in that everyone in the sandbox has to play ball here. There are
tremendous problems with our clinical trials ecosystem right now, and the ability of the
multi-society group to help in this process to improve peripheral vascular disease trial
quality is going to be essential, and we look forward to working with that group.
DR. LANGE: A great summary. Any other comments?
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(No response.)
DR. LANGE: Does the FDA feel like it has enough information based upon the Panel's
discussion to answer Question 3? Dr. Whatley? Dr. Zuckerman?
DR. ZUCKERMAN: Yes.
DR. LANGE: Great. Would you move to Question Number 4, Dr. Whatley?
DR. WHATLEY: Question Number 4 pertains to subgroup analyses. Subgroup
analyses were conducted to assess heterogeneity in treatment across region (U.S. versus
OUS) and gender (Male versus Female). No clear trends were observed based on region or
gender. Baseline characteristics were compared between patients that died and patients
remaining alive at the end of available follow-up period for the pivotal studies. In general,
patients who died were older with more comorbidities and had longer lesion lengths
compared to surviving subjects. However, no consistent pattern was determined. Please
discuss whether these analyses help identify specific patient subgroups that are at
increased (or reduced) risk of late mortality following treatment with paclitaxel-coated
devices.
DR. LANGE: Dr. Posner, then Dr. Kip.
DR. POSNER: Just something obvious. When you talk about region and you say U.S.
versus non-U.S., I think you need to subdivide the U.S., and you might find something like
the heart disease belt. It may be regional. There may be high concentrations of bad stuff in
the water, around Mississippi.
DR. LANGE: Thank you, Dr. Posner.
Dr. Kip.
DR. KIP: Kevin Kip.
My review of what's been presented today does not find anything striking that
would suggest that some subgroups, for whatever the magnitude of the signal that we've
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mentioned may be, that some subgroups are at, you know, a lower amount or lower
magnitude or no magnitude and others are greater. I don't see anything that looks
compelling enough for any one subgroup to make that statement right now.
DR. LANGE: Dr. Krucoff.
DR. KRUCOFF: I think this is a difficult one for two reasons. One, as we've talked
about all day, the quality of the data as a whole is edgy for the kind of outcomes we're
looking for. So as we get into subgroups, we instantly reduce denominators into an even
more edgy sort of place. That being said, I think we also ought to keep thinking about not
just vanilla brand risk subgroup models, but as we heard with the competing risks, the
degree to which things that make people die that are potentially multiple in patients who
have peripheral artery disease undergoing revascularization, we should look for models of
who we think would be most likely to die, who we think would be most likely to survive, and
then look at paclitaxel exposure for any kind of signal, if there's going to be one. I think we
have to be a little more multiphasic in thinking about what is a risk that would potentially
be grown or augmented in this population. So subgroups, the data makes it problematic
because we drop a denominator that's already tortuously small. But even more
importantly, I don't think this is a vanilla subgroup strata. I think this is how many patients
do we have who have not just one but two or three or four of the advanced age, heart
failure, renal abnormalities, etc., that are very different from the patients who have none
but who ultimately die in this time course.
DR. LANGE: Dr. Somberg.
DR. SOMBERG: Agree with the other panelists who really feel that there is no way to
extrapolate the signal to any particular group subset analysis. The data is far too weak.
Along with Dr. Krucoff, I think -- and I think what you're suggesting is a very heterogeneous
population to be studied. Besides large numbers, it has to be heterogeneous with those
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factors you were mentioning. And that brings up a concern that I heard from earlier
industry presentations. There were some discussions of, for instance, a study that's only
done in Japan.
I think that's very concerning. That would be hard to project that result to the U.S.
population even if it was appropriately powered, just as if for the Japanese population it
would be hard to take a U.S. study and project it for Japan. So for all the differences among
us, I think it's really important that we use a heterogeneous population. And I'm also
concerned about OUS data, the trend towards even less complete data, more missing data,
and that is a worry in different areas, you know, not all countries outside the U.S. are like
Sweden in terms of follow-up.
DR. LANGE: Dr. Kandzari.
DR. KANDZARI: Just to echo for future studies, which will be a point of discussion
tomorrow, a heterogeneous population, I don't see any subgroup analyses as with others
but -- subgroup signals. But I think it's hypothesis generating what Dr. Katsanos showed
earlier in that the greater the number of comorbidities, there was this negative interaction,
and I think that's further -- that's deserving of further exploration, and the only way we'll do
that is if we have a broad group of patients who have low and high risk, so another reason
to support a broad heterogeneous population in future studies.
DR. LANGE: So what I'm hearing, and I'll summarize, that way provide the FDA to see
if it addressed their question -- and if there's an additional viewpoint that needs to be
mentioned that you'll do so -- is that there's no particular subgroup signal that identifies
who would or may not benefit from receiving a drug-eluting stent or a balloon or is at a risk
of it. That would require, first of all, a larger number of patients, more heterogeneous, and
perhaps we need to look at it differently. Instead of a particular risk factor, a risk group,
and that is individuals at the highest risk, those with multiple comorbidities, may or may not
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have a differential effect than those that have a much lower risk. And so encouragement
would be to look at -- instead of single factors, look at the patient as a risk and how this
would fall out. So does that address the FDA's question?
DR. ZUCKERMAN: Yes. It's a great discussion, and I would encourage Panel
members to continue to think about this question since the benefit-risk question tomorrow
will further develop this concept.
DR. LANGE: Any additional input any of you would like to have with the FDA?
(No response.)
DR. LANGE: If not, we'll move to Question Number 5.
Dr. Whatley.
DR. WHATLEY: Question 5 pertains to the cause of death analyses. FDA evaluated
the pivotal trial death narratives for trends in potential causes of death and made the
following observations:
•

Among non-cardiovascular death subtypes, the most common causes of death
categorized by the sponsor (in descending order of frequency) were malignancy,
unknown, pulmonary, infection, gastrointestinal, and renal. Except for the
category of infection, numerically higher mortality rates were seen in all
aforementioned categories in patients treated with paclitaxel-coated devices
compared to the uncoated control devices. Lung cancer was the most frequent
malignancy in both groups.

•

Among cardiovascular mortality subtypes, the most common causes of death
categorized by the sponsor (in descending order of frequency) were other, heart
failure, sudden death, unknown, myocardial infarction, and stroke. Higher rates
were seen in all aforementioned categories in patients treated with paclitaxelcoated devices compared to the uncoated control devices. (Note that
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descriptions of "other" are included in Table 13 for the pivotal studies and in
Appendix I for all studies.)
Please discuss whether the cause of death data supports the presence of a late
mortality signal associated with paclitaxel-coated device treatment and whether the data
suggests a mechanism for this signal.
DR. LANGE: Who would like to speak first?
DR. SOMBERG: I'll go.
DR. LANGE: Dr. Somberg.
DR. SOMBERG: It's tantalizing that there may be some association with neoplasia,
that some of the smidgeons of data in animal evaluations with paclitaxel at certain doses
might have a mechanism, but all this is very speculative. One thing that I haven't thought
about until now, as I remember, right, smoking is associated with peripheral vascular
disease and a higher incidence and risk, and it's also obviously connected with lung cancer
and maybe someone should try to dig through the data. I don't remember seeing that on
how smoking interacted with outcome and whether, you know, maybe it's the smokers that
are at risk and getting all the problems. Just another reason to ban cigarettes, right? I
don't want to get the FDA involved in that. But with all that said, you know, these are
tantalizing thoughts but certainly nothing for publication.
DR. LANGE: Dr. Cigarroa, Dr. Krucoff, Dr. Ballman, and Dr. Sun.
DR. CIGARROA: So looking at all the different categories of death coupled with the
challenges of ascertaining the exact cause of death, I certainly can't identify a mechanism
for a signal that I could correlate with some biologic plausible mechanism that would
increase heart failure, other, coronary disease, malignancy and on down the line. So they're
all increased but hard for me to go from Point A to say there is a mechanism.
DR. LANGE: Dr. Krucoff.
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DR. KRUCOFF: So I think we've come several times through the "there's no single
cause of clustering that would suggest a mechanism." And I keep going back to my
residency when there was no such thing recognized as HIV or AIDS, and we watched atypical
mycobacterial infections begin to blossom, and then all these unusual cancers begin to
blossom, and spent a decade before we put it together that this was an immune system
variation that actually had a lot of different expressions in different human beings.
And unfortunately or fortunately, paclitaxel, as a drug, is right in that ballpark, and
that may be simply a distraction, and it may be that all this non-clustering is because this is
all noise or whatever, but I'm not quite ready to leave a thorough thoughtful approach to is
there a plausible mechanism that would lead us to regret in a long-term effect. The time
course here, to me, 2 to 5 years is the development of a new disease. This is not in the leg,
this is not tissue loss, it may be affected by that, but what would worry me most in this kind
of distribution of -- for many causes of death, all tilting is, is there something else in a drug
that has various effects from salutary effects at low dose and at high dose and then this
whole sort of middle range where, as we heard clearly, we're in a much stronger different
range than coronaries have ever seen.
So the one thing that leaves me spooked, frankly, and I'm looking forward to talking
about it more because I want to hear other people's thoughts, too, is whether at an
immune system level or some other way we could render people vulnerable with an
inoculation that 2 to 5 years later is expressed through a range of different mechanisms,
and I know at least one that I lived through where human subjects, human patients, can go
through that kind of very different expression of one central lesion.
DR. LANGE: Dr. Ballman.
DR. BALLMAN: So I agree with what's been said, and I come at it a little bit
differently. Cause of death is very difficult, and if that's not your primary endpoint, death in
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the first place, to go back or try to collect -- and you can't even -- I mean, we're missing so
much data anyway and to, you know, say, well, to attribute a cause it's even more
unreliable. And also, I think -- I'm sorry, I'm just -- it's late in the day, so I'm losing it. There
was something else.
DR. LANGE: Do you want to hold that? We'll come back?
DR. BALLMAN: Yeah, go on. Sorry.
DR. LANGE: We'll come back. I've got Dr. Sun and then to you -- okay, Dr. Sun, and
then it comes back.
DR. SUN: Yeah. From a clinical pharmacology point of view, I don't feel this is
systemic effect -- exposure so low, 24 hours up to 1 ng/mL, which is less than 1 nM. So I
doubt it would be systemic malignancy related. Then come back to my local effect put into
the context, the paclitaxel is -- neutropenia is the most common side effect, which is around
a 10 nM concentration, but again, that's not systemic, is local. So the smooth muscle cell
and endothelial cell -- literature said is really inhibit the proliferation at a peak molar range,
induce apoptosis at around a 10 nM range. So if I would have a hypothesis where to looking
for, I would be looking for a local effect than something happening then, secondary to
mortality. That's what I would be looking for, whether it's a later thrombosis or immune
cell. Neutrophil is the most sensitive one. Macrophage will change by a micromolar of
paclitaxel concentration. So locally you do have a bottom micromolar, 10 mM
concentration, for quite some time. Now whether that's changed, there's a theory called
M2M1 polarization, the pre-inflammation. I don't know, but I would hypothesize the local
effect, the secondary cause. That's my speculation. I don't believe it's systemic.
DR. LANGE: Dr. Ballman.
DR. BALLMAN: I'm sorry, it did come back. So I guess a couple -- two things. First of
all, cause of death is really hard, but these patients, as we've heard, have many different
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comorbidities. To attribute it to one particular cause, I think, is even more problematic.
And then the last thing I want to say is I've heard people say, well, there's no obvious one
cause of death, and therefore there's no mechanism. I don't think that this data supports
that. Just because we don't see it right now doesn't mean that there isn't a mechanism.
DR. LANGE: Dr. LoGerfo.
DR. LoGERFO: The big ones here are in the malignancy category, and let's say all of
these patients had their malignancy at the time they entered the trial. Not many of them
must have had that. People with malignancy die from thrombosis as a common cause,
embolism. So it makes you wonder whether there's some synergy here where a little extra
paclitaxel could interact, there's so many things going on here. People with lung cancer,
there's a fairly recent study, getting all sorts of new drugs. I don't even think we know the
drug interactions that are occurring, so this is something to keep an eye on.
DR. LANGE: So if I were to summarize what's been said so far, people don't feel
comfortable discussing a mechanism for a couple reasons. One is there's not a lot of
confidence in the data that were -- the attribution of death. The study wasn't originally
intended to do that; we're doing it retrospectively. There's not a clear definition across all
different studies to do that. So, first of all, the basis is I don't think anybody feels very
comfortable that we have actually attributed the right cause of death.
You've heard three different hypotheses. One is that it's a systemic effect, the
second is it's local with a secondary effect, and the third is it's just amplifying a cause of
death that would already be there. That is someone has a malignancy, and this somehow
increases thrombosis or makes that disease which otherwise would be quiescent more
relevant and it accentuates somebody's death.
But apropos to this, does the data suggest a mechanism? I'm not hearing a
consensus from the group that -- if you feel there's a mechanism and you want to talk about
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it, raise your hand.
Dr. Cigarroa.
DR. CIGARROA: So the one follow-up point would be the presence of increased
neutropenia, and certainly there had been some areas in certain segments of the
population where neutrophil-to-lymphocyte ratios had been associated with excess
mortality, including in chronic diseases. And so although I don't see a clustering to a point
that other panelists have made and thinking about a different disease in a delayed pattern,
one could argue that the signal is present as to a potential mechanism that has had
associations in other disease states with excess mortality even in the absence of acute
infection.
DR. LANGE: So, again, an immune hypothesis or an alteration of the immune system
perhaps, but from the data, no clear mechanism.
Any other comments that anyone just want to make regarding Question Number 5?
If not, I'll ask the FDA if we have answered that to their satisfaction.
(No response.)
DR. LANGE: Dr. Zuckerman, would you like some additional discussion about it?
DR. ZUCKERMAN: No, I think there's been a good robust discussion of Question 5.
No further comments.
DR. LANGE: Great. Dr. LoGerfo, do you want to say something? I don't want to cut
you off, sir.
DR. LoGERFO: Just one last comment. I was just thinking maybe it's good not to put
stents in people for claudication if they have cancer.
DR. LANGE: So noted. Great.
All right, with this, I'd like to -- this will conclude the first half of the questions.
Please return tomorrow for the second half and some additional presentations and
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discussions. I would like to thank the Panel, I want to thank the FDA, I want to thank the
manufacturers for their contributions, their presentations were excellent. People were
timely and extremely responsive.
Dr. Zuckerman, do you have any final remarks?
DR. ZUCKERMAN: This was an excellent first day, and I look forward to reconvening
tomorrow. Thank you, Dr. Lange, for all your work here.
DR. LANGE: Thank you. The meeting of the Circulatory System Devices Panel of the
Medical Devices Advisory Committee is now adjourned, and we'll reconvene tomorrow at
8:00. I will remind the Panel members not to talk about these topics with anybody at the
Panel or with obviously anybody in the audience as well. Again, if there are reporters, I'll
ask them not to talk to anybody on the Panel or the FDA until after the conclusion of the
Panel meeting tomorrow. Thank you. Eight o'clock tomorrow.
(Whereupon, at 4:42 p.m., the meeting was continued, to resume the next day,
Thursday, June 20, 2019, at 8:00 a.m.)
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