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Paclitaxel Therapies Reduce Repeat Procedures at 2 Years

Sridharan ND, et al. J Vasc Surg. 2018;67(1):343-352. doi: 10.1016/j.jvs.2017.06.112.
BMS, bare metal stent; DCB, drug-coated balloon; DCS, drug-coated stent; PTA, percutaneous transluminal angioplasty
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Final Patient Level Updated Meta-Analysis

Baseline Characteristics Randomized 
Patients

Patient-Years of 
Follow-up Total Deaths Follow-up 

Completeness
ILLUMENATE RCT 300 1362.7 58 96.9%, 5 yrs

ILLUMENATE EU RCT 294 1324.0 55 95.0%, 5 yrs

IN.PACT SFA I/II 331 1608.1 53 97.5%, 5 yrs

IN.PACT SFA Japan 100 282.5 6 96.8%, 3 yrs

LEVANT I 101 181.2 9 93.3%, 2 yrs

LEVANT II 476 2198.6 91 96.0%, 5 yrs

LEVANT Japan 109 203.1 5 94.4%, 2 yrs

Zilver PTX 474 2277.8 84 97.3%, 5 yrs

RANGER SFA 105 258.8 12 87.3%, 3 yrs

RANGER II SFA 376 1496.2 61 87.3%, 5 yrs†

TOTAL 2,666 11,193.2 434 95.0%, 5 yrs

2,666 RCT patients   Some Crossover data
95% 5-year F/U    ITT, but also As Treated
3,355 More years of patient F/U

Control Arm n=935

Paclitaxel Arm n=1731

Intent-to-Treat (ITT) As-Treated (AT)

AT, Late Crossover Censored AT, Crossover as Time-Varying Covariate

Randomized to paclitaxel arm
Randomized to control arm

Final Patient Level Updated Meta-Analysis

Control Arm n=870

Paclitaxel Arm n=1797

Any patients exposed to paclitaxel at 
the index procedure were included in 
the paclitaxel analysis group

Control Arm n=935

Paclitaxel Arm n=1731

Randomized to paclitaxel arm
Randomized to control arm

Intent-to-Treat (ITT) As-Treated (AT)

AT, Late Crossover Censored AT, Crossover as Time-Varying Covariate

Final Patient Level Updated Meta-Analysis
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Control Arm n=870

Paclitaxel Arm n=1797

Control Arm n=870

Paclitaxel Arm n=1797

Any patients exposed to paclitaxel at 
the index procedure were included in 
the paclitaxel analysis group

Control Arm n=935

Paclitaxel Arm n=1731

Randomized to paclitaxel arm
Randomized to control arm

Intent-to-Treat (ITT) As-Treated (AT)

AT, Late Crossover Censored AT, Crossover as Time-Varying Covariate

Patients with known exposure 
to paclitaxel at any time during 
study follow-up were censored 
at the time of exposureLate Crossover

Final Patient Level Updated Meta-Analysis

C. AT and late crossover censored

Control Arm n=870

Paclitaxel Arm n=1797

Any patients exposed to paclitaxel at the 
index procedure were included in the 
paclitaxel analysis group

Control Arm n=935

Paclitaxel Arm n=1731

Randomized to paclitaxel arm
Randomized to control arm

Control Arm n=870

Paclitaxel Arm n=1797

Patients with known exposure 
to paclitaxel at any time during 
study follow-up were censored 
at the time of exposure Late Crossover

Intent-to-Treat (ITT) As-Treated (AT)

AT, Late Crossover Censored AT, Crossover as Time-Varying Covariate

Control Arm n=802

Paclitaxel Arm n=1865

Patients with known exposure to 
paclitaxel crossed to the 
paclitaxel group from the date of 
their first exposureLate Crossover

Final Patient Level Updated Meta-Analysis

ITT, As-Treated, and Crossover Analyses of Mortality Risk

• Lack of a Mortality Signal Across All Analyses
• Accounting for Crossover Further Reduced HR 

Final Patient Level Updated Meta-Analysis Dose Analysis and Lesion Length
2023 Patient Level Updated Meta-Analysis

Lesion length analysis for 
non-paclitaxel patients

Lesion length confounding in 
non-paclitaxel patients.

Lesion Length

Hazard Ratio (Log Scale)

Unadjusted dose analysis 
for paclitaxel patients

No statistically significant 
dose effect.

Target Lesion Dose Tercile (per patient) 

Hazard Ratio (Log Scale)

Dose analysis adjusted for lesion 
length in paclitaxel patients

Hazard Ratio (Log Scale)

Target Lesion Dose Tercile (per patient) 

Lesion Length is an Unexpected Confounding Variable

Covariate Analysis
Baseline Variable Between Study Within Study

Age 0.87 (0.74, 1.02) 0.99 (0.97, 1.01)
Sex 0.42 (<0.01, >100.00) 1.08 (0.70, 1.65)
Race 3.53 (0.07, >100.00) 1.07 (0.44, 2.62)
Obesity 10.50 (0.34, >100.00) 1.09 (0.68, 1.75)
Smoking (active vs never) 0.22 (<0.01, 22.29) 0.85 (0.47, 1.51)
Smoking (previous vs never) 0.97 (0.04, 25.05) 0.71 (0.41, 1.23)
Diabetes 1.87 (0.01, >100.00) 1.21 (0.80, 1.83)
Insulin-dependent diabetes 0.04 (<0.01, 11.64) 1.28 (0.59, 2.78)
Coronary heart disease 2.55 (0.24, 26.91) 0.91 (0.52, 1.59)
Carotid artery disease 1.65 (0.26, 10.35) 1.10 (0.67, 1.81)
Hypertension 1.35 (<0.01, >100.00) 1.03 (0.51, 2.10)
Hyperlipidemia 2.79 (0.28, 27.41) 1.20 (0.73, 1.96)
Renal insufficiency 71.62 (0.09, >100.00) 1.05 (0.56, 1.97)
Prior myocardial infarction >100.00 (0.02, >100.00) 0.59 (0.35, 0.99)
Rutherford class <0.01 (<0.01, 7.11) 1.37 (0.64, 2.94)
Lesion count 23.75 (0.05, >100.00) 0.70 (0.17, 2.90)
Lesion length 0.88 (0.75, 1.04) 1.00 (0.96, 1.04)
Geography 0.83 (0.18, 3.95) 0.96 (0.56, 1.64)
Randomization year 0.93 (0.87, 1.00) 0.99 (0.75, 1.31)

No notable covariate effects

Two significant effects among 38 hazard 
ratios expected by chance alone.

No significant effect in primary mortality 
analysis.

Paclitaxel Mortality Risk Studies 
(2018-present)
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Mohapatra et al. J Vasc Surg. 2020;71:560-6. 
Adapted from the work of E Secemsky, Charing Cross Symposium 2024
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Before Market Introduction After Market Introduction

Paclitaxel-coated balloons were the preferred treatment in the United States 
for femoropopliteal intervention prior to the paclitaxel controversy

What was the Patient Impact of the Paclitaxel Controversy?

602,222 femoropopliteal artery revascularization procedures performed
between 1/1/2016 through 9/30/2023 among patients insured by Medicare

Paclitaxel controversy: significant decline in 
DCB use, primarily replaced by PTA and BMS
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Paclitaxel Controversy

Increased risk of major 
amputation and death, not driven 
by COVID alone.
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(95% CI 1.04-1.07)
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What was the Patient Impact of the Paclitaxel Controversy?

Conclusions
• Final and updated patient-level analysis of pivotal RCTs, conducted 

with input from the FDA, provides the most complete follow-up data on 
paclitaxel-coated devices.

• Five-year vital status available in 95% of patients and a comprehensive 
examination of the impact of treatment-group crossovers.

• Consistent lack of paclitaxel mortality signal across multiple analyses.
• Accounting for crossover further reduced the hazard ratio.
• No dose effect.
• Consequences of paclitaxel controversy still being felt.
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Mortality in randomised controlled trials using paclitaxel-
coated devices for femoropopliteal interventional 
procedures: an updated patient-level meta-analysis
Sahil A Parikh*, Peter A Schneider*, Christopher M Mullin, Tyson Rogers, William A Gray*

Summary
Background Numerous randomised clinical trials and real-world studies have supported the safety of paclitaxel-coated 
devices for the treatment of femoropopliteal occlusive disease. However, a 2018 summary-level meta-analysis 
suggested an increased mortality risk for paclitaxel-coated devices compared with uncoated control devices. This 
study presents an updated analysis of deaths using the most complete and current data available from pivotal trials of 
paclitaxel-coated versus control devices.

Methods Ten trials comparing paclitaxel-coated versus control devices were included in a patient-level pooled analysis. 
Cox regression models were used to evaluate the effect of paclitaxel exposure on risk of death in both intention-to-
treat (ITT; primary analysis) and three as-treated analysis sets accounting for treatment group crossover at the index 
procedure and over time. The effect of paclitaxel dose and baseline covariates were also evaluated.

Findings A total of 2666 participants were included with a median follow-up of 4·9 years. No significant increase in 
deaths was observed for patients treated with paclitaxel-coated devices. This was true in the ITT analysis (hazard ratio 
[HR] 1·14, 95% CI 0·93–1·40), the as-treated analysis (HR 1·13, 95% CI 0·92–1·39), and in two crossover analyses: 
1·07 (0·87–1·31) when late crossovers were censored and 1·04 (0·84–1·28) when crossovers were analysed from the 
date of paclitaxel exposure. There was no significant effect of paclitaxel dose on mortality risk.

Interpretation This meta-analysis found no association between paclitaxel-coated device exposure and risk of death, 
providing reassurance to patients, physicians, and regulators on the safety of paclitaxel-coated devices.

Funding Becton Dickinson, Boston Scientific, Cook, Medtronic, Philips, Surmodics, and TriReme Medical.

Copyright © 2023 Elsevier Ltd. All rights reserved.

Introduction
Peripheral artery disease affects over 200 million patients 
worldwide and is associated with atherosclerotic risk 
factors, such as hypertension, hyperlipidaemia, tobacco 
use, and diabetes.1 The principal mode of treatment for 
peripheral artery disease includes optimised risk factor 
modification, generally through pharmacological means, 
along with lifestyle modification, including exercise 
therapy and smoking cessation. In symptomatic patients 
with persistent, lifestyle-limiting intermittent claudication 
despite guideline-directed medical therapy, or those with 
chronic limb-threatening ischaemia, revascularisation is 
recommended to relieve symptoms and improve quality 
of life, or to prevent amputation, respectively.2 Historically, 
bypass surgery had been the main approach to restoring 
flow but percutaneous endovascular strategies for lower 
extremity revascularisation, using balloon angioplasty, 
stents, or other tools designed for a percutaneous 
approach, have shown high rates of early technical 
success.3,4 However, longer-term durability of endovascular 
therapy had previously been limited by restenosis and 
reocclusion due to subsequent arterial intimal hyperplasia.

Although the addition of the antirestenotic agent 
paclitaxel to balloon angioplasty devices has significantly 

improved effectiveness over uncoated (control) 
angioplasty devices,5–9 two meta-analyses suggested that 
there was an increased risk of death in patients treated 
with paclitaxel-coated devices compared with control.10,11 
Despite methodological limitations of these meta-
analyses, regulatory bodies worldwide issued notices that 
the use of paclitaxel-coated devices for femoropopliteal 
occlusive disease should be restricted.12,13

Over the 4 years since the original meta-analysis, 
missing vital status was captured along with considerable 
additional randomised follow-up data. Little, if any, 
additional data are anticipated to be developed in the 
future. Accordingly, we aimed to provide an updated, 
final, patient-level, pooled analysis of long-term mortality 
based upon the most complete and current data from 
randomised trials of paclitaxel-coated versus control 
devices.

Methods
Study design
This was a patient-level, pooled analysis of trials of 
paclitaxel-coated devices versus uncoated devices 
(control) for the treatment of femoropopliteal artery 
disease. The primary objective of this analysis was to 
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UPDATE: Paclitaxel-Coated Devices to
Treat Peripheral Arterial Disease

Unlikely to Increase Risk of Mortality -
Letter to Health Care Providers

July 11, 2023

The U.S. Food and Drug Administration (FDA) is informing
health care providers about updated information associated
with paclitaxel-coated devices used to treat peripheral arterial
disease (PAD).

Based on the FDA's review of the totality of the available data
and analyses, we have determined that the data does not
support an excess mortality risk for paclitaxel-coated devices.
The FDA previously communicated about this topic in 2019 and
is now providing updated information.

Recommendations for Health Care
Providers

Discuss the risks and benefits of all available PAD
treatment options, including paclitaxel-coated devices,
with your patients.

Continue routine monitoring of patients treated with
paclitaxel-coated balloons and paclitaxel-eluting stents.

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 to
the FDA.


