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Disclosures

• None

• Still hoping



What does the FDA regulate?

• Prescription drugs for humans and animals

• Over-the-counter drugs

• Biologics (e.g. vaccines, blood products, biotechnology products and gene therapy)

• Dietary supplements (not all are subject to FDA regulation)

• Medical devices (everything from wood tongue depressors to pacemakers)

• Surgical implants

• Food additives

• Cosmetics

• Products that give off radiation (e.g. X-rays, microwave ovens)

• Tobacco products

• Infant formula
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Branches of FDA (12 branches)

• Center for Biologics Evaluation and Research (CBER)
• Vaccines, Gene Therapy

• Center for Drug Evaluation and Research (CDER)
• Chemical drugs and therapeutic biologics

• Center for Devices and Radiological Health (CDRH)
• Manufacture, repackage, relabel, and/or import medical devices sold in the 

United States



Device Classification
• Class I, II, or III – based on their risks and the regulatory controls necessary 

to provide a reasonable assurance of safety and effectiveness. 

• Class I
• enema kits and elastic bandages
• 47% of medical devices fall under this category and 95% of these are exempt from 

the regulatory process

• Class II
• Powered wheelchairs and some pregnancy test kits
• 43% of medical devices fall under this category

• Class III
• Implanted prosthetics (EVARs), defibrillators, fetal blood sampling monitors
• 10% of medical devices fall under this category





What does 'FDA cleared' mean?

• Class I and Class II medical devices are usually "cleared" by the FDA, 
which means the manufacturer can demonstrate that their product is 
"substantially equivalent to another (similar) legally marketed device" 
that already has FDA clearance or approval. Those already-cleared 
products are called a predicate.

• This is known as Premarket Notification - also called PMN or 510(k)

https://www.fda.gov/medical-devices/premarket-submissions/premarket-notification-510k
https://www.fda.gov/medical-devices/premarket-notification-510k/how-find-and-effectively-use-predicate-devices#link_4


What does 'FDA approved' mean?

• "FDA approved”--benefits of the product outweigh the known risks 
for the intended use.

• Manufacturers must submit a premarket approval (PMA) 
application and the results of clinical testing in order to get approval.

• FDA is usually inclined to approve a product that has a higher risk if 
the potential benefit is significant -- like an EVAR that can save 
someone's life.



Basis for Approval PMA—Paclitaxel devices
(2012-2018)

• All 5 approved devices were studied in pivotal RCTs and shown to have reasonable assurance of safety and 
effectiveness for their intended use

• Up until this point, no unexpected safety concerns or signals have been detected for these devices

• 4 of 5 devices demonstrated increased patency and reduced TLR as compared to uncoated comparators. The 
Eluvia DES demonstrated noninferior patency to the Zilver DES 

•Indications for Approved Devices

• Stable, symptomatic PAD (i.e., claudication but not CLI)

• Femoropopliteal segment of above-the-knee vasculature (SFA/PPA)

• Varying lesion lengths ranging from 180-360 mm

• Varying vessel diameters ranging from 4-7 mm

• De novo, stenotic, and in-stent restenotic (for some devices) lesions



Summary of Device Attributes

Device 

Name
Platform

Nominal 

Dose

Potential 

Dose Range1

Dose 

Range in 

RCT2

Excipient Lengths Approval
Approval

Date

Zilver PTX 

DES
Stent 3 μg/mm2 0.2-1.3 mg 0.3-3.5 mg None

40-140 

mm
5-8 mm 11/14/12

LUTONIX 

DCB Balloon 2 μg/mm2 1.0-9.7 mg 1.0-11.3 mg
Polysorbate 

and Sorbitol

40-220 

mm 4-7 mm 10/09/14

IN.PACT DCB Balloon 3.5 μg/mm2 1.1-17.0 mg 1.9-21.7 mg Urea
20-250 

mm
4-7 mm 07/13/16

Stellarex

DCB Balloon 2 μg/mm2 1.1-4.7 mg 1.3-9.4 mg
PEG 8000 and 

Iodine

40-120 

mm 4-6 mm 07/26/17

Eluvia 

DES Stent
0.167 

μg/mm2 0.1-0.4 mg 0.1-1.1 mg PVDF-HFP
40-120 

mm 6-7 mm 09/18/18



Katsanos Paper

• There is increased 
risk of death following 
application of 
paclitaxel‐coated 
balloons and stents in 
the femoropopliteal 
artery of the lower 
limbs. Further 
investigations are 
urgently warranted.



FDA letter to providers 1/17/19 and 3/25/19

• Recommendation: 

• For most patients, alternative treatment options

• Discuss the risks and benefits with patients

• Additional analyses



Paclitaxel-Coated Drug-Coated Balloon 

(DCB) and Drug-Eluting Stent (DES) Late Mortality Panel 

Circulatory System Devices Panel Meeting:
General Issues Meeting

June 19-20, 2019

Silver Spring, Maryland
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Panel--Silver Spring, Maryland
(2 days with evening caucus among 5 manufacturers)

Panel room Backroom



FDA update to providers 8/7/19

• The FDA continues to work with the manufacturers and investigators 
to provide further insights into the magnitude and potential causes of 
the late mortality risk.

• The FDA is working with manufacturers on labeling updates for 
paclitaxel-coated devices to include information about the late 
mortality signal.

• For ongoing trials of paclitaxel-coated devices, the FDA is working 
with study investigators to modify informed consent documents to 
include information about the late mortality signal.



FDA Summary

• Subgroup Analysis
– No meaningful pattern to inform assessment of mortality SIGNAL

• Cause of Death & Adverse Event Evaluation

– Qualitative assessment

– Unable to determine a pattern 

– Re-adjudication of data & New Statistical Approaches



Current FDA recommendations

• Continue diligent monitoring of patients who have been treated with paclitaxel-coated balloons and 
paclitaxel-eluting stents.

• When making treatment recommendations, and as part of the informed consent process, consider that 
there may be an increased rate of long-term mortality in patients treated with paclitaxel-coated balloons 
and paclitaxel-eluting stents.

• Discuss the risks and benefits of all available PAD treatment options with your patients. For many patients, 
alternative treatment options to paclitaxel-coated balloons and paclitaxel-eluting stents provide a more 
favorable benefit-risk profile based on currently available information.

• For individual patients judged to be at particularly high risk for restenosis and repeat femoropopliteal 
interventions, clinicians may determine that the benefits of using a paclitaxel-coated device outweigh the 
risk of late mortality.

• In discussing treatment options, physicians should explore their patients' expectations, concerns and 
treatment preferences.

• Ensure patients receive optimal medical therapy for PAD and other cardiovascular risk factors as well as 
guidance on healthy lifestyles including weight control, smoking cessation, and exercise.

• Report any adverse events or suspected adverse events experienced with the use of paclitaxel-coated 
balloons and paclitaxel-eluting stents.



Alternative to RCT (with FDA input)



Pre-specified subgroups-favors Drug



January 14, 2021
N Engl J Med 2021; 384:99-101
DOI: 10.1056/NEJMp2031360

https://www.nejm.org/toc/nejm/384/2?query=article_issue_link


Summary-What should I tell my patients?
(You already know)

• Paclitaxel (above knee)has shown clinical benefit 
• FDA approval on this basis

• FDA has questioned a mortality SIGNAL with Paclitaxel

• Virtually all published data since panel refutes this data

• Data reporting is ongoing, but no trend has been identified since 
2019



Consider Non Drug-Coated Options For 
Critical Occlusions
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