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RELEVANT DISCLOSURES



▪ JAHA meta-analysis of summary-level published 
and presented studies raised concerns about 
paclitaxel devices for the treatment of 
femoropopliteal disease.1

▪ Authors found a significant increase in all-cause 
mortality between 2 and 5 years for patients 
treated with femoro-popliteal disease receiving 
Paclitaxel coated devices compared to controls

BACKGROUND

1. Katsanos K,  et al. Journal of the American Heart Association 2018; 7: e011245. 



▪ Unprecedented response from professional societies (eg SCAI, CIRSE, MHRA, SVS), industry and 
individual physicians

▪ Major criticisms of the meta-analysis included:

– Summary level data analysis with inherent limitations

– Trials included were efficacy trials, not designed or powered for mortality

– No clustering of causes of death or mechanism of action

– Lack of Paclitaxel dose effect

– Lack of mortality signal consistency across geographies and studies

– Signal not seen in large population real world observational studies

– Inherent bias in trail design (especially ascertainment bias) and undetected cross-over 

▪ Ultimately, FDA convened a General Issues Panel on Paclitaxel Devices for PAD in June 2019

BACKGROUND
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There are a number of paclitaxel-coated balloons or paclitaxel-eluting stents 

approved or under study for peripheral vascular use in the U.S. Currently, the FDA 

believes that the benefits continue to outweigh the risks for approved 

paclitaxel-coated balloons and paclitaxel-eluting stents when used in accordance 

with their indications for use.
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US FDA Letter to HCPs

While the analyses are ongoing, our preliminary review of this data has identified a potentially concerning 

signal of increased long-term mortality… among the 975 subjects in these 3 trials, there was an approximately 

50% increased risk of mortality in subjects treated with paclitaxel-coated devices versus those treated with control 

devices (20.1% versus 13.4% crude risk of death at 5 years).

…“For most patients, alternative treatment options to paclitaxel-coated balloons and paclitaxel-eluting 

stents should generally be used until additional analysis of the safety signal has been performed.
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FDA PANEL UPDATE – AUGUST 7, 2019

AUGUST 7, 2019 US FDA Letter to HCPs

▪ Applies to all paclitaxel coated devices

▪ RISK: Includes Hazard Ratios derived from the FDA and VIVA IPD meta-analysis presented at the FDA Panel.

▪ RISK CAUTION STATEMENT: Data should be interpreted with caution due to limitations:

▪ Wide confidence intervals due to a small sample size

▪ Pooling of studies of different devices

▪ Substantial amounts of missing study data

▪ No clear evidence of a paclitaxel dose effect on mortality

▪ No identified pathophysiologic mechanism for the late deaths

▪ RISK-BENEFIT: 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.

Benefits outweigh risks in patients at high risk for restenosis and repeat femoropopliteal interventions

▪ CLINICAL TRIALS: Studies of these devices may continue and should collect long-term safety (including mortality) 

and effectiveness data. 



▪ Summary level meta-analysis provides an overview of  general safety and efficacy of a 
device class but is only hypothesis generating 

▪ Patient level meta-analysis allows access to patient narratives, time to events, 
comorbidities, mortality adjudication and accurate per patient dose calculations

▪ Strenuous efforts by industry sponsors of pivotal randomized trials have provided 
improved trial patient level details, including vital status  

▪ No patient-level analysis has confirmed a mortality signal with Paclitaxel (Medtronic, 
Cook, Bard BD, Boston Scientific, Philips, Surmodics)

SUMMARY-LEVEL VS PATIENT-LEVEL META-ANALYSIS



▪ As RCTs have achieved improved follow-up and vital status assessment, the 
hazard ratio and risk ratio have declined, approaching the null

IMPACT OF IMPROVED FOLLOW-UP AND PATIENT LEVEL DATA ANALYSIS



▪ The JAMA meta-analysis authors claimed a Paclitaxel dose effect and quoted this 
biological gradient as a key Bradford Hill criterion to claim Paclitaxel caused increased 
mortality rather than was associated with it1

▪ No paclitaxel dose effect has been demonstrated in any patient level analysis and the FDA 
panel noted there was no evidence of a dose effect

LACK OF A PACLITAXEL DOSE EFFECT

1. Hill AB. The environment of disease: association or causation? Proc R Soc Med 1965:58:295-300
2. Presented by Mauri L, Circulatory System Devices Panel Meeting, Gaithersburg, MD June 19, 2019.

Pooled Medtronic IN.PACT IDE and Japan Trials2



LACK OF A PACLITAXEL DOSE EFFECT

▪ Independent analysis by the FDA of the 3 pivotal IDE trials with 5-year follow-up now 
confirms the lowest dose device was associated with the highest mortality and the highest 
dose device is associated with the lowest mortality

1. FDA Panel Packet “Paclitaxel-Coated Drug Coated Balloon and Drug-Eluting Stent Late Mortality Panel”; Executive Summary. Section 5.3.

2. FDA Panel Packet “Paclitaxel-Coated Drug Coated Balloon and Drug-Eluting Stent Late Mortality Panel”; Appendix P. Figure 14. 



LACK OF A PACLITAXEL DOSE EFFECT – WHY IS THIS IMPORTANT?

1. Holden AH,  et al. JEVT 2019; DOI 10.1177/1526602819857241



LACK OF A PACLITAXEL DOSE EFFECT – WHY IS THIS IMPORTANT?

▪ Pharmaceutical side effects are almost always non-stochastic (dose related)

▪ If there is no dose effect between Paclitaxel and mortality, then the 
relationship is likely to be an association rather than causation



▪ Another important Bradford Hill criterion is consistency of signal 

▪ However the Paclitaxel – mortality signal has been inconsistent across studies, devices 
and patient geographies

LACK OF A CONSISTENT MORTALITY SIGNAL

POOLED IN.PACT IDE AND JAPAN TRIALS: HAZARD RATIO FOR MORTALITY BY REGION



THE VIVA/NAMSA INDIVIDUAL PATIENT DATA (IPD) PROJECT

Courtesy Krishna Rocha-Singh, TCT 2019



LARGE POPULATION OBSERVATIONAL STUDIES



▪ These studies are not designed to assess a treatment efficacy effect

▪ However, they do know 3 things very accurately – patients who had a peripheral 
arterial intervention, whether they were exposed to Paclitaxel devices or not and their 
vital status (mortality)

▪ As such, they are very relevant in this discussion

LARGE POPULATION OBSERVATIONAL STUDIES



LARGE POPULATION OBSERVATIONAL STUDIES

Freisinger et al, European Heart Journal 2019 doi:10.1093/eurheartj/ehz698



MEDICARE AND MEDICAID RETROSPECTIVE ANALYSIS

Secemsky EA, et al.  J Am Med Assoc Cardiol 2019 doi:10.1001/jamacardio.2019.0325

▪ Secemsky et al: Retrospective study of 16,560 beneficiaries of Centers for Medicare and Medicaid Services with 
femoropopliteal disease.1

▪ Treatment with drug-coated device was associated with a lower incidence of all-cause mortality compared to non-
drug coated devices through 600 days (p=0.007)

▪ Authors conclude no evidence of increased all-cause mortality following femoropopliteal artery revascularization 
with drug-coated devices compared with non–drug-coated devices

32.5%

34.3%
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▪ The clinical benefits of Paclitaxel-eluting devices in PAOD are proven including significantly 
improved patency and freedom from CD-TLR

▪ Summary level meta-analyses show an elevated late mortality with Paclitaxel devices 
compared to controls

▪ However, patient-level analyses do not confirm this and the mortality signal is weakening 
with improved follow-up 

▪ There are a number of findings that make it unlikely that Paclitaxel is causing increased 
late mortality – lack of dose effect, mode of action or supportive findings in large 
population-based observational studies

SO WHERE ARE WE AT AND WHERE TO NOW?



▪ However, many physicians remain reluctant to use Paclitaxel devices, particularly given 
the lack of clear guidelines from regulatory bodies and international societies 

▪ It is important that future studies avoid some of the unforeseen pitfalls of previous trials –
avoid ascertainment bias, record all previous and future revascularizations, maintain 
optimum medical therapy etc

▪ Industry and societies are collaborating to obtain more data from RCTs, registries and 
observational studies and a further FDA update is expected in 2020

▪ Drive consensus towards accepted definitions of patients deemed high-risk for re-stenosis

▪ Avoid losing a highly effective therapy for patients who may really benefit from it

SO WHERE ARE WE AT AND WHERE TO NOW?
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