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A SAGE Publication

Editorial

Since their market debut in 2009, paclitaxel-eluting tech-
nologies have established themselves as mainstay therapy 
for the endovascular treatment of femoropopliteal arterial 
disease. Since then, around 15 paclitaxel drug-coated bal-
loons (DCBs) from different manufacturers and 2 paclitaxel 
drug-eluting stents (DES) have been granted Conformité 
Européenne mark and access to the European market, with 
3 DCBs and 1 DES also receiving Food and Drug 
Administration approval for the United States market. 
Worth noting, the aggregate quantity of trials on DCBs and 
DES jointly constitutes the largest and strongest body of 
evidence ever produced for any endovascular therapy of 
peripheral artery disease. In particular, 3 DCBs and 2 DES 
are currently supported by broad and robust evidence, 
beyond just first-in-human trials, consisting of rigorous, 
independently adjudicated randomized pivotal trials and 
large real-world datasets.1-10 The most recently released 
practice guidelines from the Society for Cardiovascular 
Angiography and Interventions have therefore elected DCB 
as first line endovascular therapy with the highest level of 
recommendation (I-A) for a wide array of indications in the 
femoropopliteal segment.11

Also noteworthy, several “no-class-effect” claims have 
been largely and consistently raised pertaining to paclitaxel-
eluting technologies, specifically based on the multitude of 
observed technical differences and related outcome vari-
ances demonstrated in preclinical and clinical trials.12-16 
Although paclitaxel is the common denominator in all cur-
rently marketed DCBs and DES, substantial technical dif-
ferences do in fact exist within individual categories of 
DCBs and DES as regards drug dose and excipients. 
Obviously even more differences exist across the two plat-
forms.17-20 Finally, the aforementioned clinical studies have 
informed and populated multiple meta-analyses that con-
firmed and reinforced DCB/DES efficacy compared to their 
bare balloon/stent counterparts.15,16,21-23

With all this in mind, we acknowledge the recent work 
by Katsanos et al.24 The article, published in the Journal of 
the American Heart Association in December 2018, is a 
systematic review and meta-analysis of 28 randomized tri-
als of paclitaxel-coated devices in the femoropopliteal 
arteries. The primary safety measure was all-cause death. 
The findings and conclusions were striking; the analysis 
concluded that there is an increased risk of all-cause death 
at 2 and 5 years following application of paclitaxel-coated 
balloons and stents.24

Before undertaking urgent and further investigations (as 
suggested by the authors), several important aspects come 
to our attention: (1) DCB and DES are taken here as a single 
homogenous device class in spite of substantial differences 
across device features, including paclitaxel dose, release 
kinetics, and likely different performance in terms of both 
efficacy and safety; (2) patient-level data are missing, this 
being a condition necessary to adequately inform the search 
of a mechanistic relation to death; and (3) death from all-
cause is taken as the primary safety measure, ignoring the 
verdict of no relationship between patient death and the 
study devices as adjudicated by the clinical event commit-
tees in most of the studies.
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The authors finally state they could not find any plausi-
ble causality between death and paclitaxel used for the 
treatment of lower limb arterial disease. In truth, only 225,26 
of 28 controlled trials in their meta-analysis had signifi-
cantly higher all-cause mortality in their study arms. It is 
clear that, in the absence of patient-level data, any number 
of possible associations with death other than paclitaxel 
may not have been properly investigated and accounted for 
to arrive at a certain vs hypothetical causality.27

While it is not the scope of this editorial to check the 
validity of the overall statistical method of this meta-analy-
sis,21 we urge expert biostatisticians to do so. Until that is 
accomplished and rigorous clarity is achieved, we encour-
age clinicians to continue appraising the reliability of each 
device and individual trial on its own merits and limitations 
and to continue relying on those individual DCBs and DES 
that offer rigorous and quality evidence of good outcomes.

More than ever before, clinical research should continue 
with a deeper look into long-term clinical events from broad 
real-world studies. It is not time to panic but to react and 
fully resurge.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest 
with respect to the research, authorship, and/or publication of this 
article: Fabrizio Fanelli received honoraria from Boston Scientific, 
Cook Medical, W.L. Gore & Associates, Medtronic, Philips-
Spectranetics and is a consultant for Cook Medical, W.L. Gore & 
Associates, Medtronic, Spectranetics, Intact Vascular, and Bayer. 
Thomas Zeller received honoraria from Abbott Vascular, Veryan, 
Biotronik, Boston Scientific Corporation, Cook Medical, W.L. 
Gore & Associates, Medtronic, Philips-Spectranetics, TriReme, and 
Shockwave; he is a consultant for Boston Scientific Corporation, 
Cook Medical, W.L. Gore & Associates, Medtronic, Spectranetics, 
Veryan, Intact Vascular, B. Braun, Shockwave, and Bayer; he 
received research, clinical trial or drug study funds from 480 bio-
medical, Bard Peripheral Vascular, Veryan, Biotronik, Cook 
Medical, W.L. Gore & Associates, Medtronic, Philips, Terumo, 
TriReme, Shockwave, Med Alliance, Intact Vascular, and B. 
Braun; and he owns common stock in QT Medical.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

References

	 1.	 Tepe G, Laird J, Schneider P, et  al; IN.PACT SFA Trial 
Investigators. Drug-coated balloon versus standard percuta-
neous transluminal angioplasty for the treatment of superfi-
cial femoral and popliteal peripheral artery disease: 12-month 
results from the IN.PACT SFA randomized trial. Circulation. 
2015;131(5):495–502.

	 2.	 Rosenfield K, Jaff MR, White CJ, et  al; LEVANT 2 
Investigators. Trial of a paclitaxel-coated balloon for femoro-
popliteal artery disease. N Engl J Med. 2015;373:145–153.

	 3.	 Schroeder H, Werner M, Meyer DR, et al; ILLUMENATE 
EU RCT Investigators. Low-dose paclitaxel-coated versus 
uncoated percutaneous transluminal balloon angioplasty 
for femoropopliteal peripheral artery disease: one-year 
results of the ILLUMENATE European randomized 
clinical trial (Randomized Trial of a Novel Paclitaxel-
Coated Percutaneous Angioplasty Balloon). Circulation. 
2017;135(23):2227–2236.

	 4.	 Krishnan P, Faries P, Niazi K, et al. Stellarex drug-coated 
balloon for treatment of femoropopliteal disease: twelve-
month outcomes from the randomized ILLUMENATE 
pivotal and pharmacokinetic studies. Circulation. 
2017;136(12):1102–1113.

	 5.	 Micari A, Brodmann M, Keirse K, et al; IN.PACT Global 
Study Investigators. Drug-coated balloon treatment of 
femoropopliteal lesions for patients with intermittent 
claudication and ischemic rest pain: 2-year results from 
the IN.PACT Global Study. JACC Cardiovasc Interv. 
2018;11(10):945–953.

	 6.	 Ansel GM, Brodmann M, Keirse K, et al; IN.PACT Global 
Study Investigators. Drug-coated balloon treatment of fem-
oropopliteal lesions typically excluded from clinical tri-
als: 12-month findings from the IN.PACT Global Study. J 
Endovasc Ther. 2018;25(6):673–682.

	 7.	 Iida O, Soga Y, Urasawa K, et  al; MDT-2113 SFA Japan 
Investigators. Drug-coated balloon vs standard percutaneous 
transluminal angioplasty for the treatment of atherosclerotic 
lesions in the superficial femoral and proximal popliteal arter-
ies: one-year results of the MDT-2113 SFA Japan randomized 
trial. J Endovasc Ther. 2018;25(1):109–117.

	 8.	 Bausback Y, Willfort-Ehringer A, Sievert H, et al; RANGER 
SFA Investigators. Six-month results from the initial random-
ized study of the Ranger paclitaxel-coated balloon in the fem-
oropopliteal segment. J Endovasc Ther. 2017;24(4):459–467.

	 9.	 Thieme M, Von Bilderling P, Paetzel C, et  al; Lutonix 
Global SFA Registry Investigators. The 24-month results 
of the Lutonix Global SFA Registry: worldwide experience 
with Lutonix drug-coated balloon. JACC Cardiovasc Interv. 
2017;10(16):1682–1690.

	10.	 Vermassen F. SAVER: rationale and merits for an all-comers 
DCB e-Registry. Oral presentation at: LINC 2017; January 
24, 2017; Leipzig, Germany. https://linc2017.cncptdlx.com/
media/1355_Frank_Vermassen_24_01_2017_Room_6_-_
Speakers_corner.pdf. Accessed December 20, 2018.

	11.	 Feldman DN, Armstrong EJ, Aronow HD, et al. SCAI con-
sensus guidelines for device selection in femoral-popliteal 
arterial interventions. Catheter Cardiovasc Interv. 2018 Apr 
24. doi: 10.1002/ccd.27635.

	12.	 Cortese B, Granada JF, Scheller B, et  al. Drug-coated bal-
loon treatment for lower extremity vascular disease interven-
tion: an international positioning document. Eur Heart J. 
2016;37(14):1096–1103.

	13.	 Katsanos K. Paclitaxel-coated balloons in the femoropop-
liteal artery: it is all about the pharmacokinetic profile and 
vessel tissue bioavailability. JACC Cardiovasc Interv. 
2016;9(16):1743–1745.

	14.	 Brodmann M. Is there a clinical class effect of drug-coated 
balloons in peripheral arteries? Oral presentation at LINC 

https://linc2017.cncptdlx.com/media/1355_Frank_Vermassen_24_01_2017_Room_6_-_Speakers_corner.pdf
https://linc2017.cncptdlx.com/media/1355_Frank_Vermassen_24_01_2017_Room_6_-_Speakers_corner.pdf
https://linc2017.cncptdlx.com/media/1355_Frank_Vermassen_24_01_2017_Room_6_-_Speakers_corner.pdf


Fanelli et al	 43

2016; January 24, 2016; Leipsiz, Germany. https://linc2016.
cncptdlx.com/media/1059_Marianne_Brodmann_27_01 
_2016_Room_5___Global_Expert_Exchange.pdf. Accessed 
December 20, 2018

	15.	 Giacoppo D, Cassese S, Harada Y, et al. Drug-coated balloon 
versus plain balloon angioplasty for the treatment of femo-
ropopliteal artery disease: an updated systematic review and 
meta-analysis of randomized clinical trials. JACC Cardiovasc 
Interv. 2016;9(16):1731–1742.

	16.	 Katsanos K, Spiliopoulos S, Paraskevopoulos I, et  al. 
Systematic review and meta-analysis of randomized con-
trolled trials of paclitaxel-coated balloon angioplasty in the 
femoropopliteal arteries: role of paclitaxel dose and bioavail-
ability. J Endovasc Ther. 2016;23(2):356–370.

	17.	 Cremers B, Biedermann M, Mahnkopf D, et al. Comparison 
of two different paclitaxel-coated balloon catheters in 
the porcine coronary restenosis model. Clin Res Cardiol. 
2009;98(5):325–330.

	18.	 Gongora CA, Shibuya M, Wessler JD, et al. Impact of pacli-
taxel dose on tissue pharmacokinetics and vascular healing: 
a comparative drug-coated balloon study in the familial 
hypercholesterolemic swine model of superficial femoral in-
stent restenosis. JACC Cardiovasc Interv. 2015;8(8):1115–
1123.

	19.	 Peterson S, Hasenbank M, Silvestro C, et  al. IN.PACT™ 
Admiral™ drug-coated balloon: Durable, consistent and safe 
treatment for femoropopliteal peripheral artery disease. Adv 
Drug Deliv Rev. 2017;112:69–77.

	20.	 Schorn I, Malinoff H, Anderson S, et  al. The Lutonix® 
drug-coated balloon: A novel drug delivery technology 

for the treatment of vascular disease. Adv Drug Deliv Rev. 
2017;112:78–87.

	21.	 Fusaro M, Cassese S, Ndrepepa G, et  al. Paclitaxel-coated 
balloon or primary bare nitinol stent for revascularization of 
femoropopliteal artery: a meta-analysis of randomized trials 
versus uncoated balloon and an adjusted indirect comparison. 
Int J Cardiol. 2013;168(4):4002–4009.

	22.	 Katsanos K, Spiliopoulos S, Karunanithy N, et al. Bayesian 
network meta-analysis of nitinol stents, covered stents, drug-
eluting stents, and drug-coated balloons in the femoropopli-
teal artery. J Vasc Surg. 2014;59(4):1123–1133.

	23.	 Cassese S, Ndrepepa G, Kufner S, et  al. Drug-coated 
balloon angioplasty for in-stent restenosis of femoro-
popliteal arteries: a meta-analysis. EuroIntervention. 
2017;13(4):483–489.

	24.	 Katsanos K, Spiliopoulos S, Kitrou P, et al. Risk of death fol-
lowing application of paclitaxel-coated balloons and stents in 
the femoropopliteal artery of the leg: a systematic review and 
meta-analysis of randomized controlled trials. J Am Heart 
Assoc. 2018;7:e011245. DOI: 10.1161/JAHA.118.011245.

25. Laird JR, Schneider PA, Tepe G, et al. Durability of treat-
ment effect using a drug-coated balloon for femoropopli-
teal lesions: 24-month results of IN.PACT SFA. J Am Coll 
Cardiol. 2015;66(21):2329–2338.

26. Dake MD, Ansel GM, Jaff MR, et al. Durable clinical effec-
tiveness with paclitaxel-eluting stents in the femoropopliteal 
artery: 5-year results of the Zilver PTX randomized trial. 
Circulation. 2016;133(15):1472–1483.

	27.	 Smith GD, Ebrahim S. Data dredging, bias, or confounding. 
BMJ. 2002;325(7378):1437–1438.

https://linc2016.cncptdlx.com/media/1059_Marianne_Brodmann_27_01_2016_Room_5___Global_Expert_Exchange.pdf
https://linc2016.cncptdlx.com/media/1059_Marianne_Brodmann_27_01_2016_Room_5___Global_Expert_Exchange.pdf
https://linc2016.cncptdlx.com/media/1059_Marianne_Brodmann_27_01_2016_Room_5___Global_Expert_Exchange.pdf

