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Goal of revascularization in CLI
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Mets-analysis:12 month limb-salvage
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Data from meta-analysis of infra-popliteal 
intervention for CLI 

J Vasc Surg 2008;47:975-81



CLI and Below the Knee (BTK) Disease

• BTK disease is typically involved in the majority of CLI cases and is the sole 
cause in approximately 20 – 25%

• High frequency of chronic total occlusion (CTO)

• Commonly associated with diabetes

• Calcified disease is common

• Renal dysfunction common

• Multivessel disease is common



12M KM Patency in BTK Angioplasty 
(OPG data sets)
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Brodmann Soares Soares Gargiulo* Oz* Patel* Randon* Saqib* Singh (stenosis) Singh (CTO) Soares Zeller*^ TOBA II BTK^

Observational data only   ● Patient populations and study methodologies differed ● Not powered for statistical significance

*Patency includes freedom from CD-TLR
^Core lab adjudicated



What are the randomized clinical data?



Single-center, randomized, non-blinded 
IN.PACT Amphirion in diabetics: 

successful
2013



DEBATE BTK 12 month angiography: 
DCB improves patency



DEBATE BTK:
TLR improved with DCB at 12 months



Randomized multicenter trial IN.PACT 
DEEP:

unsuccessful
2014



IN.PACT DEEP: Relevant clinical outcomes



Single-center randomized DCB vs. DES: 
unsuccessful

2014



DES better than DCB in angiographic 
follow-up



Interestingly, clinical outcomes not 
significantly different



Randomized multicenter trial BIOLUX P-II: 
unsuccessful

2015



Biolux P-II: no difference in patency

Zeller T et al. JACC Cardiovasc Interv. 2015 Oct;8(12):1614-22



Lutonix Global BTK Study Enrollment (Randomized)

* Includes Canada, N=5

DCB (N = 287) PTA (N = 155) Total (N = 442)

US
32 Sites

178 Patients
62% of Enrollment

97 Patients
63% of Enrollment

275 Patients
62% of Enrollment

Europe*

14 Sites

84 Patients
29% of Enrollment

43 Patients
28% of Enrollment

127 Patients
29% of Enrollment

Japan
5 Sites

25 Patients
9% of Enrollment

15 Patients
10% of Enrollment

40 Patients
9% of Enrollment



Baseline Angio Data

Treated Lesions

DCB
Treated Lesions

PTA

Number of Lesions by Vessel, % (n/N)

1

2

3

6

85.4% (275/322)

12.1% (39/322)

2.2% (7/322)

0.3% (1/322)

79.2% (145/183)

18.6% (34/183)

2.2% (4/183)

0.0% (0/183)

Mean Target Lesion Length, mm (n/N) 111.8 ± 92.6 mm (349/352) 94.7 ± 85.4 mm (206/213)

Mean Initial % Stenosis, % (n/N) 86.7 ± 14.5% (352/352) 84.8 ± 14.5% (212/213)



Baseline Angio Data (Cont.)

Treated Lesions
DCB

Treated Lesions
PTA

Mean RVD, mm (n/N) 2.5 ± 0.61 mm (350/352) 2.6 ± 0.62 mm (212/213)

Run-off Present through Foot, % (n/N) 94.5% (310/328) 95.0% (192/202)

Any Calcification, % (n/N) 59.9% (211/352) 54.2% (115/212)

Severe Calcification, % (n/N) 15.1% (53/352) 13.2% (28/212)

CTO, % (n/N) 36.1% (137/380) 33.3% (75/225)



Baseline Rutherford Category
DCB (N=287)

PTA (N=155)

P-Value 0.9181

10.3%

9.1%

33.5%

34.8%

56.1%

56.1%

Category  3

Category  4

Category  5

~90% of subjects had CLI



Baseline Angio Data (Cont.)

DCB PTA

Lesion Locations, % (n/N)

Popliteal 

Tibioperoneal Trunk  

Anterior Tibial 

Posterior Tibial  

Peroneal

8.7% (33 / 380)

23.9% (91 / 380)

38.4% (146 / 380)

23.7% (90 / 380)

23.4% (89 / 380)

7.6% (17 / 225)

25.3% (57 / 225)

36.0% (81 / 225)

25.8% (58 / 225)

20.9% (47 / 225)



Primary Endpoints 



Count Information at Visit Day Survival Difference

Group Time Point Survival %1

Cumulative
Subjects

with Events

Cumulative
Subjects
Censored

Subjects 
Left2

Difference
(95% CI)3 P-value3

DCB Day 1
Day 30
Day 180

100.0% 
99.3%
97.8%

0
2
6

1
5

19

286
280
262

-0.1% (-1.7, 1.5%)
2.5% (-1.3, 6.4%)

0.526
0.096

PTA Day 1
Day 30
Day 180

100.0% 
99.4%
95.3%

0
1
7

0
1

13

155
153
135

1 Kaplan-Meier estimate of proportion of subjects without a key safety event at the visit day
2 Subjects ongoing without an event at the visit day
3 95% CI for difference and p-value for one-sided test that DCB response is less than or equal to Standard PTA
response obtained from Kaplan-Meier estimates and standard error estimates from Greenwood's method

Primary Endpoint (30-Day Safety)



Count Information at Visit Day Survival Difference

Group
Time 
Point

Survival %1

Cumulative
Subjects

with Events

Cumulative
Subjects
Censored

Subjects 
Left2

Difference
(95% CI)3 P-value3

DCB
Day 1
Day 30
Day 180

100.0% 
97.7% 
85.8% 

0
7

40

23
23
49

300
293
234

2.0% (-1.4, 5.8%)                   
15.1% (6.0, 24.3%)

0.136    
<.001

PTA
Day 1
Day 30
Day 180

100.0% 
95.6% 
70.7% 

0
7

42

21
24
45

163
153
97

85.8% DCB PE at 180 days

15.1% DCB ∆ vs. PTA (p <0.001)

1 Kaplan-Meier estimate of proportion of subjects without a composite failure event at the visit day.
2 Subjects ongoing without an event at the visit day
3 95% CI for difference and p-value for one-sided test that DCB response is less than or equal to Standard PTA response obtained with bootstrap approach 
resampling individual subjects

Primary Endpoint* (KM 6 Mo. Efficacy)

*Composite of Limb Salvage and Primary Patency at 6 Months - Defined as freedom from the composite of 
above ankle amputation, target lesion occlusion, and clinically-driven target lesion reintervention



What are the causes for DCB failure?



The challenges with BTK trials: 
subject loss

56 (78%)

256 (72%)

IN.PACT DEEP

BIOLUX-PII



IN.PACT DEEP: Root Cause 
Analysis

Key Factors:

1. Older technology (balloon material) provided insufficient drug delivery

2. Trial enrolled high risk subjects predisposed to safety event independent 

of intervention 

Contributing Factors / Additional Points of Interest:

1. Procedural differences between study arms led to higher rate of 

procedural complications in DCB

2. Inadequate sample size and excessive loss of follow-up

3. The DCB major amputation rate was consistent with historical data and 

there were no unusual events caused by IN.PACT™ Amphirion™

4. Unprecedented, favorable PTA major amputation rate



Is calcium really the problem?



Calcium not prominent in failed trials

IN.PACT DEEP

BIOLUX P-II













Summary

• There remains very little data supporting the clinical efficacy of DCB 
BTK

• Specific causes include:
• Calcification

• High frequency of death early in follow up

• Disassociation between patency and clinical outcomes

• ?ineffectiveness of paclitaxel BTK

• Await novel approaches with non-PTX therapeutics


