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Background

+ Drug-coated balloons for peripheral artery disease (PAD)
approved by US FDA in 2014/2015

+ Bard Lutonix October 2014
+ Medtronic IN.PACT Admiral: January 2015

FEATURE | FEBRUARY 19, 2015| DAVE FORNELL

+ Spectranetics Stellarex July 2017

Drug-eluting Balloons Enter the U.S. Market

Data show DEBs offer very good outcomes and reduce need for repeat procedures

*others approved for use in Europe

¢ j
The Bard Lutonix drug-eluting balloon was the first DEB to gain FDA approval in October 2014.
Hlustration by Mike Austin. Copyright 2015. All Rights Reserved.



Mechanism

Antineoproliferative agent EXcipient (carrier)

+ Hydrophobic, lipophilic + Hydrophilic

+ Inhibits cellular proliferation + Engagement w vessel endotheliuny
allows drug delivery to media/adventitia

+ Paclitaxel

| + Urea, polysorbate, sorbitol
+ Arrests cell in G2/M phase by

Interfering with spindle disassembly

+ Has fast tissue absorption and long
tissue retention Active drug

Drug-Coated Balloon Technology
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Byrne RA et al,Nat Rev Cardiol 2014; 11:13-23



Mechanism
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Shorn et al. Adv Drug Del Rev.2017. 112:78-87



Performance

+ Drug delivery:
~20% lost on way totarget
~40% lost as particulate in the vessel

|+

20% delivery to
target

|+

+ Collect ~20% on balloon retrieval
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Waksman R, Pakala R.Circ Cardiovasc Interv.2009:2:352-358



Application

+ Prep vessel with angioplastyy modifies plaque
+ Diabetes, calcium, ESRD, elderly patients

+ Prolonged balloon inflatiortY change compliance of
lesion

+ Prevent recoil, minimize dissection

Arterial
Lumen

oil Negative | e Good PTA
-» <~ Antiproliferative drug

Angioplasty: Pre Post-Balloon Follow-up

Paclitaxel inhibits cell proliferation

Good Mechanical PTA + Good Drug Delivery = Optimal Outcomes

lllllll

Waksman R, Pakala R.Circ Cardiovasc Interv.2009:2:352-358



Outcomes: 2016 Meta-analysis

TABLE 1 Design of the Included Trials
Maximum
Randomization Primary  Available Follow-Up
Study (Ref.#) (DCB:PB) Center (n) Region Identification Number* Enrolment Time Endpoint (months)
Biolux P-1 (25) 1:1 5 Austria, Germany NCTO01221610 Oct 2010/Aug 2011 6-month LLL 12
FAIR (8) 1:1 5 Germany NCTO1305070 Jan 2010/Nov 2012 6&-month BR* 12
FemPac (26) 141 2 Germany NCTO0472472 July 2004/Jan 2006 6-month LLL 24
IN.PACT SFA 2:1 57 Austria, Belgium, NCTO1175850 Sep 2010/Apr 2011 12-month PP 12
(27,30) Germany, ltaly, (Phase )
Switzerland, USA Apr 2012/Jan 2013
(Phase 1)
LEVANT 1 (28) 1:1 9 Belgium, Germany, USA NCTO0930813 Jun 2009/Dec 2009 6-month LLL 24
LEVANT 2 (6) 2:1 54 Austria, Germany, USA NCTO1412541 Jul 2011/Jul 2012 12-month PPt 12
PACIFIER (29) 1<1 3 Germany NCTO1083030 Mar 2010/Aug 2011 6-month LLL 24
THUNDER (7,37) 1:1:1% 3 Germany NCTOO0156624 Jun 2004/Jun 2005 6-month LLL 60
*8 RCTS, N=1,243
«& JOHNS HOPKINS
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Giacoppo et al. JACC Cardiovasc Interv 2016 Aug 22;9(16):1731-42.



12-Month TLR Lower for DCB vs. POBA

FIGURE 1 Risk of Target Lesion Revascularization. Risk at 12 Months Comparing DCB With PB
DCB PB
Events Total Events Total _ RR [935% CI] Weight Z Value p Value
i
Biolux P-l 4 25 10 24 I_',* 0.38 [0.14, 1.06] 11.6% -1.848 0.065
FAIR 3 47 16 44 m 0.18 [0.06, 0.59] 10.3% -2.864 0.004
FemPac 3 45 14 42 ~H : 0.20 [0.06, 0.65] 10.2% -2.687 0.007
IN.PACT SFA 6 207 22 107 ——-_—}—i 0.14 [0.06, 0.34] 12.9% -4.404 <0.001
LEVANT | 13 45 14 42 : —_'—_I— 0.87 [0.46, 1.62] 15.3% -0.447 0.655
LEVANT 2 35 285 24 143 E - 0.73 [0.45, 1.18] 16.8% -1.278 0.201
PACIFIER 3 42 12 43 —;I' 0.26 [0.08, 0.84] 10.1% -2.242 0.025
THUNDER 5 48 26 54 ——'_-I'E— 0.22 [0.09, 0.52] 12.9% -3.341 0.001
Frequentist 72 744 138 499 < 0.33 [0.19,0.571  100%  -3.997  <0.001
Bayesian o 0.30 [0.14, 0.58]*
Q=22.85, p=0.002, 12=0.405, 1’=69.4% | | [ |
0.1 05 1 2 10
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Giacoppo et al. JACC Cardiovasc Interv 2016 Aug 22;9(16):1731-42.



Long-term TLR Lower for DCB vs. POBA
No Differences in Mortality

FIGURE 5 Long-Term Target Lesion Revascularization and All-Cause Death in DCB Versus PB
IRR [95% CI] IRR [95% CI]
Biolux P-l # 0.36 [0.11, 1.15] Biolux P-l + 0.19 [0.01, 4.02]
FAIR 5 } 0.15 [0.04, 0.52] FAIR + 0.61 [0.10, 3.65]
FemPac L 0.21 [0.09, 0.53] FemPac + 1.95 [0.49, 7.81]
IN.PACT SFA — 0.30 [0.17, 0.53] IN.PACT SFA i 8.60 [1.14, 64.83]
LEVANTI E -+ 0.67 [0.34, 1.31] LEVANTI — 0.81 [0.22, 3.01]
LEVANT2  —E- 0.72 [0.43, 1.21] LEVANT2 —8— 0.88 [0.26, 2.99]
PACIFIER t—i 0.23 [0.07, 0.83] PACIFIER 1 0.14 [0.01, 2.80]
THUNDER g 0.27 [0.13, 0.55] THUNDER —I— 1.69 [0.69, 4.19]
Frequentist ‘ 0.35 [0.24, 0.51] | Frequentist 1.13 [0.60, 2.15]
Bayesian a—— 0.35 [0.19, 0.56]" | Bayesian 1.04 [0.18, 3.07]"
| | | | |
0.05 1 2 0.01 1 65
Q=16.15, p=0.024, F=44.2%, ¢*=0.122 Q=5.87, p=0.555, ’=18.9%, v*=0.139
*Mean followup: 1.9 years
& JOHNS HOPKINS

Giacoppo et al. JACC Cardiovasc Interv 2016 Aug 22;9(16):1731-42.



Outcomes: 2018 Meta-analysis

+ 28 RCTs with 4,663 patients

+ All used paclitaxel (2.63.5 ug/mnw)

+ RCTs included:
+ DES =4
+ DCB alone = 16
+ DCB + BMS =4

+ DCB for instent restenosis = 3

|+

Median followup 2 years (range 15 years)
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Katsanos et al J Am Heart Assoc 2018 Dec 18;7(24):e011245.



No Difference in All-Cause Mortality at 1 year

Paclitaxel Control Weight Weight

Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random)
—==| THUNDER 2¢ 2 48 1 54 . 225 [0.21; 24.04] 1.9%  2.9% | —
ZILVER-PTX 22 9 297 4 177 - 134 [0.42; 429] 100%  12.1%
IN.PACT SFA 4 207 0 107 . 466 [0.25 8580] 1.3%  1.9%
FEMPAC 29 1 45 0 42 . 2.80 [0.12; 66.93] 1.0%  16%
LEVANT | 27 2 49 4 52 - 053 [0.10; 2.77] 7.8%  6.0%
LEVANT 1126 7 290 4 144 —= 0.87 [0.26: 292] 10.7% 11.1%
CONSEQUENT 3 2 70 1 65 - 1.86 [0.17; 20.00] 2.1%  2.9%
ILLUMENATE EU 3 199 1 61 - 092 [0.10; 8.68) 3.1%  3.2%
ISAR-STATH 5 1 48 0 107 . 6.65 [0.28; 160.31] 06%  16%
ISAR-PEBIS 5 1 33 0 33 300 [0.13; 71.04] 10%  16%
ACOART |42 2 100 2 100 — 1.00 [0.14: 6.96] 4.0% 4.3%
IN.PACT SFA JAPAN 34 0 68 0 32 00%  0.0%
FINN-PTX 16 0 23 0 18 0.0%  0.0%
EFFPAC 47 1 85 2 86 - 0.51 [0.05; 548 4.0%  2.9%
LUTONIX JAPAN 48 1 71 1 38 . 054 [0.03; B32] 26%  22%
PACIFIER 45 0 42 3 43 - 0.15 [0.01; 275] 69%  19%
RANGER SFA¥ 2 71 1 34 . 0.96 [0.09; 10.20] 27%  2.9%
ILLUMENATE pivotal 3 4 200 1 100 - 200 [0.23; 17.66] 27%  3.4%
BIOLUX P-1 4 0 30 2 30 - 020 [0.01: 4.00] 50%  1.8%
DEBATE-SFAS 2 53 1 51 . 192 [0.18; 20.58] 2.0%  2.9%
DEBELLUM 3 0 25 0 25 00%  0.0%
FAIR 5 2 47 3 44 — = 062 [0.11: 3.56] 6.2%  54%
RAPID 49 1 80 2 80 - 050 [0.05: 540] 4.0%  2.9%
BATTLE 21 1 86 2 85 = 049 [0.05; 535] 4.0%  29%
DEBATE-in-SFA 22 5 85 6 170 S 167 [0.52; 531] 8.0% 12.2%
DRECOREST 4 4 29 2 28 S 193 [0.38; 9.72] 41%  6.3%
PACUBA 5 0 35 0 39 00%  0.0%
FREEWAY 52 190 2 81 - 045 [0.04; 4.87] 42%  2.9%
Fixed effect model 2506 1926 I 1.06 [0.73; 1.55] 100.0% i
Random effects model 1.08 [0.72; 1.61] —  100.0%
Heterogeneity: I° = 0%, t“ = 0, p = 0.98 ' ' ' ' |
001 01 1 10 100
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Katsanos et al J Am Heart Assoc 2018 Dec 18;7(24):e011245.



Higher All-Cause Mortality for Paclitaxel at 2

years

*12 RCTS, N=2,316

Katsanos et al J Am Heart Assoc 2018 Dec 18;7(24):e011245.

NNH = 29 patients
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