
Drug coated balloons are fine: 
but do they work for TASC C/D lesions? 

Peter A. Schneider, MD

Kaiser Foundation Hospital

Honolulu, Hawaii



Disclosure

Peter A. Schneider

.................................................................................

I have the following potential conflicts of interest to report:

Scientific Advisory Board (non-paid): Cardinal, Abbott, Medtronic

Royalty (modest): Cook

Co-founder and Chief Medical Officer: Intact, Cagent

PI for IN.PACT SFA study (non-compensated)

Enter patients into studies: Bard, Gore, Medtronic, BSI, Silk Road 

(no financial relationship).



Key factors for restenosis in the SFA is lesion length. 

Iida, O. et al. Cath and Cardiov Intv. 2011; 78:611–617

Kimura T, et al. N Engl J Med 1996;334:561–567

Probability of Restenosis
Restenosis after SFA intervention peaks at 12 months



Drug Coated Balloons for TASC C/D

Work in Progress
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Drug Coated Balloons for TASC C/D

Work in Progress
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SUSTAINED DRUG, SUSTAINED BENEFIT. 
IMPORTANCE OF DRUG “RESERVOIRS” 
 

PACLITAXEL 
RESERVOIR 

PACLITAXEL 
RESERVOIR 

PACLITAXEL 
RESERVOIR 

Note: Study on file with Medtronic, represents 28-days post drug delivery. 

Solid-phase paclitaxel embeds in vessel wall, creating 

“reservoirs” of drug that are sustained over time. 

 

From R Vermani, Charing Cross 2016

Solid phase paclitaxel is embedded in the vessel wall, creating

“reservoirs” that provide sustained release of drug over time.



Levant Study

12-month Primary Patency
IN.PACT SFA

12-month Primary Patency 
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Survival % 

Time Lutonix DCB Standard PTA P-value 

365 days 73.5% 56.8% 0.001 

Proportions-based difference was 65.2% for DCB vs. 52.6% 

for standard PTA  12.6% difference 

Lesion length 8.9cm

Lesion length 6.3cm

Treated length 10.8cm

Randomized Control Trials

DCB vs PTA



Drug Coated Balloons for TASC C/D

Work in Progress
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Primary Patency-DCB Long Lesions

Micari et al. JACC Cardiovasc Interv 2016;9;950

Lesions >15cm (TASC C&D only)
Mean lesion length 25cm

49.5% occlusions

Primary patency at 1 year=83.2%



Primary Patency-DCB Long Lesions

Schmidt et al. JACC Cardiovasc Interv 2016;9;715

Lesions >15cm (TASC C&D only)
Mean lesion length 24cm

65.3% occlusions

Primary patency:

1 year= 79.2%

2 years=53.7%



Primary Patency-DCB Long Lesions

Schmidt et al. JACC Cardiovasc Interv 2016;9;715
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DCB for Long 

Femoropopliteal Lesions

Provisional Stent: 23%

Full lesion stenting: 6%

Focal stenting: 17%

Stent-length compared to DCB-length (mean)

Lesion length 291 mm

Stented length 112 mm

Schmidt et al. JACC Cardiovasc Interv 2016;9;715



Zeller et al. J Endovasc Ther 2014;21;359

Lesions >10cm
Mean lesion length 19cm

53% occlusions

Primary patency at 1 year:

DCB= 76.1%

DES= 69.6%

DCB

DES

Primary Patency
DCB vs DES for Long Lesions



IN.PACT Global (>1500 patients)

N=157

Mean length 26.4cm

Provisional Stent
LL 15-25 cm:
LL > 25 cm:

40.4% (63/156)
33.3% (33/99)
52.6% (30/57)

N=126

Mean occlusion length 22.9cm

Provisional Stent 46.8% (59/126)

Long Lesions Occlusions



Drug Coated Balloons for TASC C/D

Work in Progress
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DCB for TASC C/D



LEVANT 2 DCB Procedural 
Variable Analysis  

Subgroup 

Test DCB 

%(n/N) 

[95% CI] 

Control PTA 

%(n/N) 

[95% CI] 

Difference 

% [95% CI] P-value1 

Meet 3 criteria: stenosis, pressure, 

inflation 

78.6% (22/28) 

[63.4, 93.8] 

53.3% (8/15) 

[28.1, 78.6] 

25.2% 

[-4.2, 54.7] 

0.090 

Meet all 4 criteria 91.7% (11/12) 

[76.0, 100.0] 

53.3% (8/15) 

[28.1, 78.6] 

38.3% 

[8.6, 68.0] 

0.023 

62% 

Pressure > 

7 ATM 

68% 

Final 

Residual 

Stenosis < 

20% 

74% 

Transit time < 30 

sec 

65% 

Inflation time ≥ 120 

sec 

65% 

75% 

69% 
 

77% 

84% 82% 92% 

79% 
 

85% 

Post-hoc, sub-group analysis 
suggests that DCB 12 M 
Primary Patency may be: 
 

 Improved with 3 variables 
Optimal with all 4 

variables 
n=27 

n=28 

n=22 n=19 
n=12 

Scheinert Levant II Subgroup Analysis LINC Jan 2016

Balloon transit time <30 seconds

Inflation pressure >7atm

Inflation time >2 min

Final diameter stenosis <20%

Key Variables in with Lutonix SFA DCB

Challenges with Long Lesions
Managing Technical Issues



Challenges with Long Lesions
Paclitaxel Dose?

• Mechanism: slowly dissolving particles in the vessel wall, 

transferred to wall during balloon inflation

• Cytostatic agent-acts on microtubules

• Intravascular dose for tumor is 300 mg

• Single dose of 70 mg has no adverse effect

• Maximum dose on a balloon is 10mg (6x150mm balloon)

Huizing et al. J Clin Oncol 1993;11:2127

Downstream Effects in Animal Experiments 
at High Dose 

50, S, vasculitis, 

10x 

40, L, scar, 10x 36, L, focal inflammation, 

40x 

3 µg/mm² 2 x 5µg/mm² Uncoated p 

Before treatment  42.0±8.3 40.1±4.4 45.4±9.9 0.573 

At 28 days 39.5±6.5 34.7±4.3 39.0±6.2 0.375 

Change  -2.5±8.1 -5.4±7.0 -6.4±4.2 0.642 

 …but no impact on myocardial function, e.g., left ventricular ejection 
fraction (EF) [%] 

Detected in histological slices ….. 
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Smooth muscle cell loss
Proteoglycan deposition
Distal tissue-muscle necrosis

5 

The DCB Technology Proliferation 

Manufacturer DCB Drug 
Dose  

(μg/mm2) Excipient 

IN.PACT PTX 3.5 Urea 

LUTONIX PTX 2.0 Polysorbate and Sorbitol 

STELLAREX PTX 2.0 Polyethylene Glycol 

PASSEO 18 LUX PTX 3.0 Butyryl-tri-hexyl Citrate 

ADVANCE 18 PTX PTX 3.0 none 

ELUTAX PTX 2.2 dextrane 

FREEWAY PTX 3.0 shelloic acid 

LEGFLOW PTX 3.0 shelloic acid 

RANGER PTX 2.0 citrate ester  

LUMINOR PTX 3.0 unkown 

SeQuent Please PTX 3.0 Iopromide 

Biopath PTX 3.0 Shellac 

12 DCBs (= Drug,  Doses,  Excipients,  Technologies) 
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Where Does the Drug Go? Range

Wash off during transit 5-30%

Lost in runoff during balloon inflation 40-70%

Transferred to artery wall 5-20%

Drug on used balloon 0-30%



Provisional Stenting in Randomized Controlled Trials may not be representative of actual stenting in studies due to study design

FEMPAC1

PACIFIER2

THUNDER3

IT Registry4

IN.PACT SFA5

Bad Krozingen6

Leipzig Registry7

Illumenate FIH8

In.PACT Global Reg9

In.PACT Global  LL10 

(15-25 mm)

In.PACT Global  LL10

(>25 mm)

1Werk M et al. Circulation 2008; 2Werk et al. Circ Cardiovasc Interv 2012; 3Tepe G et al. N Engl J Med 2008; 4icari A Et al. J Am Coll Cardiol Intv 

2012; 5Tepe et al. Circulation 2015; 6Zeller T et al. J Endovasc Therapy 2014; 7Schmidt A. LINC 2013; 8Schroeder H et al. Catheter Cardiovasc 

Interv 2015; 9Laird J. Endovacsular Today Feb 2015. 10Ansel G. TCT 2015.

Challenges with Long Lesions
Need for Dissection Repair



• One-year patency: 76-91%

– More challenging lesions being evaluated.

– Multiple studies are looking beyond 1 year.

– No randomized trials. 

• DCB will likely play a major role in TASC C/D 
lesions but technical challenges will increase.

Conclusion
Drug-Coated Balloons for TASC C/D


