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DCBs: So Much Evolving Data and Interest!
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Learning Objectives

- Why DCBs?
— Rationale and clinical need
« What are DCBs and what is the evidence?

— Mechanism of action and pharmacology, clinical trial data and outcomes
across CAD subsets

* When should DCBs be used?
— Appropriate patient, lesion, and clinical scenario selection

* How do we use them?
— Practical DCB-based strategies in Cath lab

« What’s next for DCBs?
— Limitations and future directions

AllinaHealth MINNEAPOLIS HEART INSTITUTE
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Let’s review history!
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History of PCI

1977
POBA
* Griintzig, Zurich
« First PTCA
* Plaque
compression &
atheroma fracture

1986
BMS
« Puel, France
« Palmaz-Schatz
stent
+ Prevented recoil
& stabilized
dissections

—

= Acute vessel
closure

* High restenosis

Bioabsorbable
Vascular Scaffolds
(BVS) :
* Higher t t
Late 2000s + Temporary . ".2 E:r z’gﬁ
lesion jailure
Second- scaffolds = 2
Generation DES « Rest Moo
cstore thrombosis
2002-2004 * CoCr / PtCr vasomotor & Coniia
o . « Contributing
. ; dothelial 1
First-Generation . P!a‘f"m;uts €ndo . ;;:;Z"c L factors: lesion prep,
DES ers " . thick struts, poly-L-
= Cypher sirolimus e i / Shorie DAPT lactide material
i Zotarolimus g :
* Taxus paclitaxel
+ Reduced ISR & + Improved sl
TLR outcomes & Jehon
shorter DAPT
* Late stent loss
« In-stent — « Polymer
20-30% el Rrend hypersensitivity
« Neointimal * Late & very late
hyperplasia stent thrombosis
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Canfield, John & Totary-Jain, Hana. (2018). 40 Years of Percutaneous Coronary Intervention:
History and Future Directions. Journal of Personalized Medicine. 8. 33. 10.3390/jpm8040033.
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Cumulative Risks of the Study Outcomes in the Matched Cohort.

A Death

Follow-up (yr)

No. at Risk
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Patients (%)
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D Revascularization

P<0.001 ——

No. at Risk

CABG
3]

9223
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Follow-up (yr)

3979 1898
2498 673

8448
7929

6212
4964

Bangalore S et al. Everolimus-Eluting Stents or Bypass Surgery for

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

Multivessel Coronary Disease N Engl J Med 2015;372:1213-1222

~10% of PCI in the US are for ISR

CENTRAL ILLUSTRATION: Flow Chart of the Study Cohort

CathPCl Index Procedure: 2009Q3-2017Q2
N=5322,898

Exclusions
1) Shock: n = 161,022
2) Arrest: n = 59,073
3) Salvage: n = 2,409

Analytic Cohort
n=5100,394 PCls

ISR PCI
n =542,112 (10.6%)

Non ISR PCI
n =4,558 282 (89.4%)

BMS ISR PCI
n=8611
(16%)

DES ISR PCI
n=295489
(55%)

Undefined ISR PCI
n=160,512
(29%)

Moussa, I.D. et al. J Am Coll Cardiol. 2020;76(13):1521-31.
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Late stent-related CV events (2-3%/yr with all stents)

~
o

17.9%

Major Adverse Cardiovascular Events (%)
@

17.8%

]

3

Target Lesion Failure (%)

9.5%

7%
11.0% il
104 9.7% 5
8.3%
54
ol p <0.0001 p<0.0001
) p < 0.0001 p<0.0001 0 3 6 12 24 36 48 60
0 3 6 2 2 36 48 60 e ar B Time After Procedure (Months)

. i Time After Procedure (Months) BMS 1,830 1725 1,636 1462 1395 1335 1,267 479
Number at risk: DES1 4591 4384 4296 4108 3916 3465 2,850 1470
BMS 3718 3506 3309 2984 2811 2497 2029 746 DES2 13157 12,792 12653 12287 11,819 10928 5679 3446
DES1 7934 7543 7403 712 6707 5595 3,688 1757 e MGl St (BMS)

——— gare-Metal en’
DES2 13380 13003 12853 12502 1.998 1080 5848 3523 —— First-Generation Drug-Eluting Stent (DES1)

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

—— Second-Generation Drug-Eluting Stent (DES2)

Madhavan, M.V. et al. J Am Coll Cardiol. 2020;75(6):590-604.

Why DCBs?

Limitations of Permanent Metallic Scaffolds
* Impaired vasomotion and late lumen enlargement
+ Vascular inflammation, neoatherosclerosis, and risk of very late stent

thrombosis

+ Distal lesions limiting future bypass
« Bifurcation lesions with recurrent SB ostium restenosis

Growing interest in a “Leave Nothing Behind” strategy:
Deliver antiproliferative therapy while avoiding long-term limitations of metallic

scaffolds

AllinaHealth MINNEAPOLIS HEART INSTITUTE
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What is DCB?

+ SC Balloon + Antiproliferative Drug
coating + Excipient for facilitating
transfer from balloon to the vessel
wall

* Drug transferred through single
inflation

* Larger surface area with
homogeneous drug-to-tissue
transfer

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

Jeger RV, Eccleshall S, Wan Ahmad WA, et al. JACC Cardiovasc Interv. 2020;13(12):1391-1402.

|
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DRUG DELIVERY MECHANISM

pharmacokinetics

* Drug retention on balloon during transit

» Promotes drug deposition in the tissue
* Minimizing particulate release

strongly affects DCB performance.

AllinaHealth MINNEAPOLIS HEART INSTITUTE

»Excipient: major role in influencing DCB

+ Provides adhesion of the drug to the vessel wall

» Excipient characteristics, drug formulation
(crystal/amorphous), and coating technology

Drug Tissue Systemic
Dissolution ~ Absorption  Loss

Coating
Transfer

12
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Neointima Inhibition: Comparison of Effectiveness of Non—Stent-based Local Drug Delivery
and a DES in Porcine Coronary Arteries (2006)

At 4 weeks: Neointimal area significantly lower than all other groups
» Sustained drug release from a permanent polymer is not necessary for effective neointimal inhibition,

rather sustained biological effect despite shorter inflation/exposure.
» The mode of drug delivery, rather than the stent itself, is the critical determinant of efficacy.

AllinaHealthi MINNEAPOLIS HEART INSTITUTE SPeck U. Published Online: August 01, 2006 https://doi.org/10.1148/radiol.2402051248

13

First In-Human Trial for coronary ISR (2006)

. . 100 1
+ 52 patients with ISR enrolled : T Bl
- PCB vs uncoated balloon £ e I
(] -
; i Uncoated-balloon group
w
+ At 6 months, late luminal loss significantly § 40
lower in DCB group *§'
20+
+ Lower 1 year MACE driven by lower TLR G Pa001
(none in 12 months f/u for DCB). T T T T T T
O 30 60 90 120 150 180 210 240 270 300 330 360 390
Days after Procedure
Thus, decreased events in recurrent ISR No. at Risk
. Coated 26 i 16 26 26 26 25
with PCB. ballsen
Uncoated 26 b3 24 24 0 19 18
ballzan

Scheller B, Hehrlein C, Bocksch MD, Rutsch W. Treatment of Coronary In-Stent Restenosis with a Paclitaxel-Coated Balloon Catheter.

AllinaHealth MINNEAPOLIS HEART INSTITUTE
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Antiproliferative drugs on DCBs

Paclitaxel
Cytotoxic

Irreversibly binds B-tubulin — stabilizes microtubules

— inhibits mitosis
G2/M cell-cycle arrest

Promotes VSMC apoptosis & neointima inhibition

Hydrophobic and highly lipophilic — rapid uptake,

long retention

Tissue levels after single DCB inflation

Positive vessel remodeling

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

Sirolimus

Cytostatic

Binds FKBP12-rapamycin domain— inhibits mTOR
signaling

G1/S cell-cycle arrest
Causes reversible cytostasis

Less lipophilic — shorter retention

Requires advanced excipients for sustained
delivery (Phospholipid encapsulation and crystalline
coating technologies)

15

Drug Coated Balloons and Excipient

DCB Platform Drug

Agent™ DCB Paclitaxel
IN.PACT / Prevail Paclitaxel
SeQuent Please

NEO Paclitaxel
Restore Paclitaxel
Magic Touch Sirolimus
Selution Sirolimus

SeQuent SCB Sirolimus

BA9 BCB Biolimus
SirPlux Duo Sirolimus +
Paclitaxel

AllinaHealth MINNEAPOLIS HEART INSTITUTE

Drug Dose
(ng/mm?)
2.0

3.5
3.0
3.0

1.27

1.0

4.0
3.0

1.35/0.15

Excipient / Carrier Company

Acetyltributylcitrate  Boston Scientific
Urea Medtronic
lopromide B. Braun
Shellac Cardionovum
Phospholipid Concept Medical
Cell-adherence MedAlliance
technology

BHT B. Braun
Polyethylene oxide Biosensors Europe
Biodegradable Advanced
nanoparticle NanoTherapies

Verde N, et al. Contemporary Use of Drug-Coated Balloons for Coronary Angioplasty:
A Comprehensive Review. J Clin Med. 2024;13(20):6243.
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ANGIOGRAPHIC OUTCOMES (6-9 months follow up)

(A) In-Segment LLL

PCB scB
Study N Mean SD N Mean SD WMD [95% CI]  Weight
In-Stent Restenosis
5RCTs + Al 2019 25 031 062 26 018 054 0.13 [0.19, 0.45] 10.48
Scheller 2022 27 0.19 0.63 26 0.35 0.59 -0.16 [-0.49, 0.17] 10.01
3 observational studies Han 2023 141 0.31 0.36 149 0.35 047 - -0.04 [-0.14, 0.06] 31.11
Subtotal (12=0.0%) - -0.04 [-0.12, 0.05]
De Novo Lesions
Ahmad 2022 36 001 034 37 010 033 — 0.09 [0.24, 0.06] 23.85
N= 1861 Ninomiya 2023 56 001 031 61 029 048 —@— -0.28 [0.43, -0.13] 24.56
Subtotal (12=67.2%) -0.19 [-0.37, -0.00]
Overall (12=57.1%) - -0.11 [0.23, 0.02]
5 ) 5
F P
(B) Diameter Stenosis VO RCE |Favors.5C8
=) scs
Study N Mean SD N Mean SD WMD [95% CI] ‘Weight
In-Stent Restenosis
Al 2019+Scheller 2022 52 183 180 52 208 226 250 [-10.4, 535 19.56
Han 2023 141 315 184 149 31.8 209 -0.35 [-4.90, 4.20] 30.10
Subtotal (12=0.0%) e -0.89 [-4.83, 3.05]
De Novo Lesions
Ahmad 2022 36 186 14.2 37 19.1 131 -0.50 [-6.76, 5.76] 24.19
Ninomiya 2023 56 340 140 61 440 170 —W—— 10,00 [15.7, -4.33] 26.15
Subtotal (12=79.4%) -5.35 [-14.7, 3.96]
Overall (12=61.4%) -3.33 [-8.11, 1.45]
-15 -10 -5 o 5
Favors PCB  Favors SCB
C) MLD*
( ) PCB scB
Study N Mean SD N Mean SD WMD [95% CI] ‘Weight
In-Stent Restenosis
Ali 2019+Scheller 2022 52 214 063 52 203 0.58 0.11 [-0.12, 0.34] 11.38
Han 2023 141 165 052 149 160 0.57 - 005 [0.08, 0.18] 38.95
Subtotal (12=0.0%) <k 0.06 [-0.05, 0.17]
De Novo Lesions
‘Ahmad 2022 36 201 057 37 1.92 047 0.09 [-0.15, 0.33] 10.76
Ninomiya 2023 56 1.36 0.32 61 1.22 0.37 —_-—— 0.14 [0.01, 0.27] 38.91
e 0.13 [0.02, 0.24]
—_— 0.10 [0.02, 0.17]
4

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

2 o -2
Favors PCB  Favors SCB

Shin D.

Singh M, Shlofmitz E, et al. Paclitaxel-coated versus sirolimus-

coated balloon angioplasty for coronary artery disease: A systematic review
and meta-analysis. Catheter Cardiovasc Interv. 2024;104(3):425-436.

17

CLINICAL OUTCOMES (9-12 months follow up)

PCB SCB
Event/Total Event/Total OR [95% ClI] 12

Cardiac death

RCTs (n=5) 4/274 2/276 1.43[0.34,5.98] 0.0%

Observational (n=1) 4/186 5/186 0.80 [0.21, 3.01] -

Overall 8/460 71462 —f——  1.04[0.39,2.77] 0.0%
Mi

RCTs (n=5) 2/274 5/276 — 0.57[0.14,2.29] 0.0%

Observational (n=2) 8/476 12/476 —_—— 0.66 [0.27,1.64] 0.0%

Overall 10/750 171752 — 0.64[0.30,1.36] 0.0%
TLR

RCTs (n=5) 22/274 29/276 — 0.78[0.43,1.41] 0.0%

Observational (n=3) 59/615 57/696 —T— 1.15[0.78,1.69]  0.0%

Overall 81/889 86/972 o 1.02[0.74,1.41] 0.0%

051 2 3

AllinaHealth MINNEAPOLIS HEART INSTITUTE

Favors PCB  Favors SCB

Shin D, Singh M, Shlofmitz E, et al. Paclitaxel-coated versus sirolimus-

coated

balloon angioplasty for coronary artery disease: A systematic review

and meta-analysis. Catheter Cardiovasc Interv. 2024;104(3):425-436.

18
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Worldwide DCB Use

- ol

il

North America
Recent approval
of a paclitaxel
DCB for ISR

T Latin America
and Africa
Early phase®

w

World distribution of a paclitaxel drug-coated balloon (DCB):drug-eluting stent
(DES) ratio for percutaneous coronary intervention (PCI). The map outlines the
penetration of a paclitaxel DCB (SeQuent Please [B. Braun]) usage across the
globe. Usage of DCB vs DES for PCl is expressed as DCB:DES ratio. Figure
readapted from B. Braun Melsungen AG. EUCOMED indicates European

database on medical devices; ISR, in-stent restenosis.
*EUCOMED-Data Europe, 2022
PEUCOMED-Data, 2022 & Internal Data B. Braun Melsungen AG.

AllinaHealthi% MINNEAPOLIS HEART INSTITUTE JAMA cardiology, 2025-02-01, ISSN: 2380-6591, Volume 10, Issue 2, p. 189

19

Risk of Death Following Application of Paclitaxel-Coated Balloons and Stents

in the Femoropopliteal Artery of the Leg

All Cause Death at 2 years

Paclitaxel Control

All Cause Death up to 5 years

Weight  Weight

Study Events Total Events Total Risk Ratio RR 95%-Cl (fixed) (random) Paclitaxel Control Weighl Weight
ZILVER-PTX 19207 7 162 [069; 377 208% 206% Study Events Total Events Total Risk Ratio RR 95%CI (fixed) (random)
FNPTXE 123 0 236 [010; 5468] 13%  15%

b Pl 26 60 ot 1o son  THADRY 08 8N ——E— BB B A%
LEVANT 17 4 49 5 085 [024; 298] 115%  94% ZILVER-PTX S QW 2 209 [113,389) 417%  463%
LEVANT 1% A w7 151 [066; 347) 221%  21.4% 0% 1+ . 9
CONSEQUENT® 270 186 017, 2000] 25%  26% INPACTSFA AW 1w i 1% A B 20
ILLUMENATE EU % 1319 3 128 [036; 436 110%  99% !

'SQEFS,EQ.TSH; 24 1 o5 [glggggg} ], | a Fired effect model 59 M << (W[B291000% -
ISAR| 25 [0.39; 134. 2% 179 ~ .

ACOART [0 8 % 6 132 [048 366 143%  142% Randomeﬁecgsmodezl _“ L I )
INPACTSFAJAPAN“ 4 66 1 176 021, 1505 33%  32% Heterogeneiy: = 0%, t°=0,p =092

Fixed effect model 1307 184 [1.27; 268] 100.0% - Wt

Random effects model 1.68 [1.15; 2.47] - 100.0%

Heterogeneity: /2= 0%, = 0, p = 0.80

» Dose of Paclitaxel (>100mcg on Taxus stents)
» Crystalline paclitaxel formulation (longer t1/2)
» FDA issued letter of caution and convened a public advisory committee meeting in 2019

AllinaHealth MINNEAPOLIS HEART INSTITUTE Katsanos K, Spiliopoulos S, Kitrou P, Krokidis M, Karnabatidis D.. JAm

Heart Assoc. 2018;7(24):e011245.

20
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Survival after PCI with Paclitaxel DCB for coronary ISR or de-novo lesions

4,590 Patients Enrolled in 26 RCTs Published Between 2006 and 2019 The 5-year cumulative incidence of all-

cause death for Fem-pop interventions

All-cause death 1 year— [ 2 : RR 074 p=0116 n=4,590
2 years— e RR 0.84 p=0.478 n=1477 1007 — Paclitaxel
3 years| ot RRO.73 p=0.047 n=1775 } — Control
Cardiac death 1 year —— RRO.88 p=0.582 n=4,590 40
2 years k L J RR 0.58 p=0.140 n=1,477
3 years o RR 053 p=0.009 n=1,775 9
Myocardial infarction 1 year - [ RR 0.60 p=0.01 n=4,454 g
2 years 5 RR 0.62 p=0.06 n=1,270 @
3 years - ¥ 4 4 RR 0.80 p=0.39 n=1,175 9
Target lesion revascularization 1 year Ao D E »
2 years r A— RR 0.81 p=0.60 n=1,267 z
3years AL RRO73 p=0.20 n=1,775
—rrrrrr—
o1 1 2
Risk Ratio with 95%-Cl
Favors DCB Favors Alternative Treatment - .

T T T
0 » 24 36 48 60
Time since randomisation (months)

P——

Number at risk

;.% Pacltaxel 1731 1662 1509 1338 144 584
E— - Control 935 893 81 716 638 355
Drug-Coated Balloon Balloon Angioplasty, Parikh SA, Schneider PA, Mullin CM, Rogers T, Gray WA. Lancet.
Bare-Metal Stent, or 2023;402(10415):1848-1856.

Drug-Eluting Stent

Scheller, B. et al. J Am Coll Cardiol. 2020;75(9):1017-28.
The ARC position statement (2025) confirmed that paclitaxel tissue levels achieved with
DCBs (50-60 ng/mg initially, declining to 2-10 ng/mg after 1 week) are well below the 100

AllinaHealth MINNEAPOLIS HEART INSTITUTE ng/mg threshold at which cytotoxic effects are observed.

21

When and how should DCBs be used?

In stent restenosis

Denovo disease : small vessels, bifurcations, diffuse disease
Chronic total occlusions

Acute coronary syndrome

Diabetics

High bleeding risk patients

o g s wdh -~

AllinaHealth MINNEAPOLIS HEART INSTITUTE
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INDICATIONS

1. IN-STENT RESTENOSIS

-Strongest evidence

-Multiple trials

-Sugerior to POBA and comparable with
DE

AGENT-IDE TRIAL (JAMA 2024):

600 patients with ISR

PCB vs uncoated balloon

Lesion length <26 mm and RVD 2-4 mm)
40 centers across the US (2021-2022)
Efrig]%%()and point of 1-year TLF (composite

RRR for TLF : 41% (NNT =9 pts)

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

[&] Target tesion failure

304
HR, 059 (95% C1,0.42-0.84); ~
25, P=003 —
= e
¢ Uncoated balloon,——"
5 20 e
£ 159
3 10
e gl
of
0 3 2
Months since index procedure
No.at risk
Paclitaxel coated 406 384 279
Uncoated 194 172 12

[c] Target vessel-related myocardial infarction

207 k051 (95%€1,0.28-092);
P=02

Uncoated balloon
i

§ 101 Jp—
— Pacitaxel-coated balloon
0 3 i

Months since index procedure
No.atrisk
Paclitaxel coated 406 389 306
Uncoated 194 181 137

[8] tschemia-driven target lesion revascularization

30
HR, 0.50 (95% C1, 0.34-0.74);
P<.001

Paclitaxel-coated balloon

Target lesion revascularization, %

0 6 12
Months since index procedure
No. atrisk
Paclitael coated 406 388 285
Uncoated 194 176 124

[D] cardiac death

307 g, 175 95%C1,0.49-6.29);
P38

25

Cardiac death, %

5
Paclitaxel-coated balloon
0,4___.—-——,'—‘_>—'_'
0 6 12
Months since index procedure
No. atrisk
Paclitaxel coated 406 400 321
Uncoated 194 190 152

Yeh RW, Shlofmitz R, Moses J, et al. Paclitaxel-Coated Balloon vs Uncoated
Balloon for Coronary In-Stent Restenosis: The AGENT IDE Randomized
Clinical Trial. JAMA. 2024;331(12):1015-1024. doi:10.1001/jama.2024.1361

23

AGENT IDE: TLF - 2 years

— AGENT DCB Balloon Angioplasty
9 .
=% 1° Endpoint: 2 years:
P _=0.003 HR 0.73 (95% Cl 0.53 to 0.99)
40% S"M"O"ly P=0.04
30% 297
%
i_
20%
10%
0% 12 ,
Months Since Index Procedure  Pause
# at risk 0 12 24
AGENT 406 333 276
BA 194 147 118

AllinaHealth MINNEAPOLIS HEART INSTITUTE

Moses JW. CRT 2025

24

12 of 26




MHIF Cardiovascular Grand Rounds
January 19, 2026

AGENT Use in CathPCI Registry Since FDA Approval

16000
14000
12000
10000
8000
6000

4000

Total Number of Devices

2000

|

FDA Approval

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE
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Maonth & Year

DCB for ISR

DAEDALUS meta-analysis of 10 RCTs (JACC 2020)
+ 1,976 patients with coronary ISR

- DCBvs DES

- TLR at 3 yrs

+ No difference in safety endpoint (composite of all-
cause death, MI, or target lesion thrombosis) at 3 yrs

ESC Guidelines

2018 Revascularization:
DCBs for ISR after BMS and DES (Class 1)

2024 CCS
DES preferred over DCB for DES-ISR (Class I)

AllinaHealth MINNEAPOLIS HEART INSTITUTE

’

Trial

RIBSY

165
DARE

PEPCAD 1| —FF—
——> 427(091-20.09] 124% UT%
SEDUCE ——tpt—
—_—
BIOLUKACT  ——ff—
Fixed-effect ot
Random-effects g

BS-ISR

01 0512 10

Favors DB Favors DES
Q=8.040,p=0154, = 0198, F= 78%

WA W W,

037(02-119] 221% 22.0%

052(005-575] 520 1%
052(0.22-124] 394% 306%
147(05-882) 9% 17%
136[027-672] 6% 1%

077045-133]  py=0356
085[043-168]  py=0642

Tral

ISAR-DESIRE 3
PEPCAD China I5R

RIBS IV
DARE
RESTORE

BIOLUX-RCT

—

Fixed-ffect
Random-effects

Q=3681,p=0.596,7=0, F= 0%

DES-ISR

HRISC W, W,
146[091-233] 922% 0.2%
17058-237) 185% 1835%
B LHISATI) 182% 182%
H— 183060560 T4% 7%
> 455(057-4307] 20% 20%

+— M[046-270] 7% 17%

* 154[113-209]  p,=0.006
¢ 154[113-209]  py=0.006

|

0r 0512 10

Favors DCB

FE

Favors DES

Giacoppo D, Alfonso F, Xu B, et al. JAm Coll Cardiol. 2020;75(21):2664-2678.

13 of 26



MHIF Cardiovascular Grand Rounds
January 19, 2026

DCB ARC Position statement on Indications for ISR

- Imaging + optimal lesion prep essential!!

DCB first approach, particularly for pts with multiple prior stents, ISR in small vessels
or bifurcation stents.

Additional DES layer reserved if DCB fails.

Repeat DES suitable for DES ISR in large vessels or if failure d/t late neo-
atherosclerosis

i . Fezzi S, Serruys PW, Cortese B, et al. Indications for use of drug-coated balloons in coronary intervention:
AllinaHealth MINNEAPOLIS HEART INSTITUTE Academic Research Consortium position statement. J Am Coll Cardiol. 2025:86(15):1170-1202.

27

Case: 64 yoM h/o dRCA PCI (2 layers of DES), recurrent ISR treated with POBA/DCB,
abnormal PET w/ inferior ischemia due to persistent angina while on 3 antianginals

IVUS > cutting balloon 3.5 x 12 mm unable to cross >
Guideliner > NC f/b scoring 3 x 12mm > cutting > DCB

3.5 x 30mm for 66 sec
AllinaHealths MINNEAPOLIS HEART INSTITUTE
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Final angio following DCB Angio after 6 weeks

AllinaHealths MINNEAPOLIS HEART INSTITUTE

3 month f/u visit recently: no complaints

29

FUTURE DIRECTIONS

- AGENT IDE (Active)

+ PREVAIL GLOBAL (Medtronic): Recruiting

* MAGICAL ISR (MagicTouch Sirolimus- Coated Balloon): Recruiting

AllinaHealth¥ MINNEAPOLIS HEART INSTITUTE
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2. DE NOVO LESIONS

DCB ARC

Several RCTs taking advantage of technological improvements and refinements in PCI
strategy have provided promising results, particularly in complex lesions and clinical settings,
including small-vessels, diffuse disease, bifurcation lesions, HBR and diabetes mellitus

DCB-first approach should be considered, reserving DES for cases with suboptimal
procedural outcomes or subsequent restenosis %6+

No definitive data
— DE NOVO LESIONS . currently support DCB .
use for de-novo lesions
_i wvesss (@[]
COMPLEX PCI
« Diffuse disease . -
b—
il 3
«CTOs
s @
— BIFURCATIONS

AllinaHealthi% MINNEAPOLIS HEART INSTITUTE Fezzi S, Serruys PW, Cortese B, et al. Indications for use of drug-coated balloons in coronary intervention:

DCB only or blended approach (DES/DCB) may emerge as an alternative to DES-only to

minimize total stent burden **¢

= IVlis encouraged for more precise assessment of the target vessel size, disease extent,
and plaque characteristics and may lead to superior outcomes after DCB-only PCl 25

+ DCBs may be considered in the treatment of CTOs due to their lower risk of thrombosis,
potential to promote positive vessel remodeling, and suitability for addressing diffuse
disease distal to the occlusion &%

No RCTs assessed the performance of DCBs in vulnerable plaques

In the context of a provisional blended DES/DCB approach, the use of a DCB for SB
treatment should be considered, as it is supported by both clinical and angiographic data
from RCT "¢

DCB only strategy is feasible and safe in case of MEDINA 0-X-X lesions.

Academic Research Consortium position statement. J Am Coll Cardiol. 2025;86(15):1170-1202.

31

2a. De novo Small Vessel Disease (SVD)

« Higher risk of ISR
+ RVD <2.75mm used in most RCTs
- DCB vs newer gen DES

PICCOLETO Il trial (n=232)

+ 3 year follow ups: efficacy & safety comparable or superior

CENTRAL ILLUSTRATION: Long-Term Study Findings

PICCOLETO Il at 3 Years. Comparison Between DCB and DES in Coronary
Vessels <2.75 mm (N = 203)

P=0.046

25

H P=018
g 15
[
g
£ 0
5 P=014
S
8 5l p-oss P=0042
P=056
All-Cause  Cardiac  Myocardial  TLR Vessel MACE
Death Death Infarction Thrombosis
w DES mDCB

Cortese B, et al. J Am Coll Cardiol Intv. 2023;16(9):1054-1061.

BASKET-SMALL 2 (n=758)
020 — DES — —
~+pce  Randomization after successful pre-dilation
y 0154
e
z
g
H
g
B 0-104
¥
£
3
E
S o054
0 T T T T T T T T T T T T
30 60 90 120 150 180 210 240 270 300 330 360
Number at risk Follow-up {days)
DES 376 366 360 355 355 350 346 3y \I 332 W\ 317 284
DCB 382 376 373 371 368 367 362 351 347 346 343 326 295
Jeger RV, Farah A, Ohlow MA, et al. Lancet. 2018;392(10150):849-856.

AllinaHealth MINNEAPOLIS HEART INSTITUTE
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2a. De novo Small Vessel Disease (SVD)

ANDROMEDA
Individual patient-level metanalysis of RCTs comparing PCB vs DES for SV-CAD
k— SV-CAD (<3.00 @)
K
{ e ) i
PCB [2e] DES
MACE TLF
IPD IPD
BELLO N =90vs 92 N = 1154 BELLO N=90vs 92 N = 1475
BASKET SMALL2 N =382 vs 376 25:mopd BASKET SMALL2 N =382vs 376 36-month
clinical clinical
PICCOLETO Ii N=118vs 114 el PICCOLETO I N=118vs 114 TRlory
riPD
RESTORE SVD China N = 116 vs 114
M, i Fa=0022 Mixed-effects I t t
HR [95% C1) HR [95% CI] HR (95% C1) n summary, treating
254 0.67 [047-0.96] P = 0027 0.75 [0.58-0.95] P = 0.022 245% 25 0.87 [0.63-1.20] P = 0401 . e el
= 5 o SVD with an initial DCB
18.5 .
Cumuative 15 Cumuiscive 15 wx strategy reasonable,
incidence incidence !
2 B g with DES use reserved
s s
) |reRmos . mPERmOS for suboptimal
0 50 180 270 360 450 540 630 720 810 900 990 1080 0 90 180 270 360 450 540 630 720 810 900 90 1080
T (s procedural outcomes or
— 579 555 544 521 503 485 475 471 463 451 446 440 332 — 635 671 662 641 620 602 553 589 583 571 566 561 449 .
— 571531 515 486 478 462 459 457 445 427 416 408 281 — 685 647 637 613 604 589 585 582 570 550 541 532 400 Subsequent restenosis.
AllinaHealth% MINNEAPOLIS HEART INSTITUTE Fezzi S. et al. Eur Heart J. 2025 46:1586-1599
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2b. DENOVO large vessels

REC CAGEFREE |

2902 Patients with non-complex PCI for de novo CAD |

Y

v

Successful pre-dilation

‘ \ Unsuccessful pre-dilation

Chinese open-label, randomized
Y

v

non-inferiority trial
2272 (78.3%) Randomization 1:1

‘ 630 (21.7%) Parallel cohort study

2,272 patients irrespective of vessel

diameter

After successful lesion preparation,
1:1 randomized to the Swide PCB
(balloon coated with a mixture of
paclitaxel and iopromide) with rescue

1,133 assigned to DCB group
1,118 received DCB
1,012 had DCB exclusively
106 (9.4%) DCB and rescue stenting
12 received DCB and DES
3 received DES

1,136 received DES

1,139 assigned to DES group

2had DES and DCB
1 received DCB and rescue stenting

stenting VS Intended 29 gen SES

6 lost to follow-up

\d

6 lost to follow-up
2 withdrew consent

1,133 included in the ITT analyses (Primary)
1,113 included in the per-protocol analyses
1,012 included in the as-treated analyses

1,139 included in the ITT analyses (Primary)
1,118 included in the per-protocol analyses
1,229 included in the as-irealed analyses

AllinaHealth MINNEAPOLIS HEART INSTITUTE

Gao C. et al. Lancet 2024; 404: 1040-50
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REC CAGEFREE |

Device Oriented Composite Endpoint (DOCE) @2y

Absolute risk difference of 3.04% (95%CI:1.27 to 4.81, P<0.001),
Failed to meet the criterion for non-inferiority (Pnon-inferiority=0.654)

-
o

*+ CDTLR 3.1% vs 1.2%, p=0,002
+ CVD 2.3% vs 1,2%, p=0,054

w

3.4%

Cumulative incidence (%)

ﬂ—’”_"—'—_

e

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600 630 660 690 720

(Numb:rat risk 9 Days since Randomization
number censore:

DES 1139 1126 1126 1126 1126 1122 1121 1119 1118 1118 1118 1115 1111 1106 1104 1099 1096 1095 1092 1089 1089 1087 1086 1086 1084
@ @ @ @ @ @ @ 6 @ @ @ G G @ @ (@ (0 (0 (1) (14 (14 (15 (16) (17) (17)

DCB 1133 1116 1116 1114 1111 1108 1107 1105 1102 1099 1095 1093 1087 1080 1074 1070 1066 1063 1061 1058 1056 1052 1050 1046 1045
0 ©@ @ © (© © © (W @ @ @ # (6 @ (10 (10) (10) (1) (12) (12) (14) (16) (16) (16) (16)

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

Gao C. et al. Lancet 2024; 404: 1040-50
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REC CAGEFREE |

DOCE at 2yrs

pla .
A Smallvessel disease o B Non-small vessel disease ki
1005, —DES group
7 —DCBgroup Y
157 ]
g
g
5 10 -
°
2
s 75
2
&
=
51%
E o - ]
v 36% ]
44%
28% 25
14%
T T T T T T T T T T T 1 T T T T T T T T T T T 1
0 60 120 180 240 300 360 420 430 540 600 660 720 0 60 120 180 240 300 360 420 480 540 600 660 720
- Time since randomisation (days) Time since randomisation (days)
AllinaHealth¥ MINNEAPOLIS HEART INSTITUTE Gao C. et al. Lancet 2024; 404: 1040-50
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SELUTION DeNovo — Study Design

SELUTION DEB Strategy

Lesion preparation & SELUTION DEB
Provisional DES if needed

Prospective, randomized, open label, multicenter, non-inferiority trial

Candidates for PCl who satisfied trial
inclusion / exclusion criteria

N = 3,341

il

Randomized 1:1 BEFORE PROCEDURE

v v

Other devices only if failure to deliver DES

DES Strategy
DES according to local practice

First Co-Primary endpoint = non-inferiority for TVF* at 1 year

Second Co-Primary endpoint = non-inferiority for TVF at 5 years
Conditional superiority analysis if non-inferiority established

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

*TVF: target vessel failure, a composite of cardiac death, target vessel related Ml and clinically driven target vessel revascularization

Sp_aulding C._ Kr_ackhardt F, Bogaerts K, et al. Am Heart J. 2023;258:77-84.
9OF10.10161 2} 2023.01.007 Late-breaking science from TCT 2025

37

Primary Endpoint Results: TVF (CVD, Ml and TVR) at 1-Year

DES

Strategy
(N = 1,662)

4.4%

SELUTION DEB Risk Difference: P-value q,.inferiority

Strategy 0.91%
(N = 1,661)

9.3% Weirrrwell 0.02

Non-inferiority Margin = 2.44%

-2%

1%

AllinaHealth MINNEAPOLIS HEART INSTITUTE

0 1% 2% 3%

Non-inferiority Met

Late-breaking science from TCT 2025

4% 5%
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2b. DENOVO large vessels

Emerging data is promising but long-term outcomes needed
« SELUTION DeNovo 5 yr results

- TRANSFORM Il trial : SEB (Magictouch)

Enroliment completed last yr, results pending

- AGENT DCB STANCE: Safety and Effectiveness of PCB vs DES for de Novo
Coronary Lesions (NCT06959524): recruiting

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

39
2c. Bifurcations

- Avoids carina shift

+ Studies support DCB use for SB in the context of provisional
MV stenting

* Limited evidence on timing and sequence for DCB use in
bifurcation PCI, and LM biturcation (concern with KBI, and
DCB use after DES of MV)

Lesion

Proximal
main vessel
Technical tips:

» Sequential DCB inflations instead of kissing balloons to
prevent drug loss.

B Distal main
» Treat SB before MV stenting if feasible.

» Adequate lesion prep (<30% residual stenosis) required
for DCB success.

. . Fezzi S, Scheller B, Rissanen TT, et al. Drug-coated balloons for coronary bifurcation lesions.
AllinaHealthd MINNEAPOLIS HEART INSTITUTE  Erointervention. 2025:21(20):e1177-e1197.
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2c. Bifurcations

Key Trials & Evidence Clineal Outeomes ‘Es(mmma” T DCBgroup NDCB group
> DCB-BIF (landmark RCT, 784 pts, JACC 2024): "I .~ - ;
. At3-menth ol ow-up Uy - - - |
+ SB DCB vs SB NC balloon after MV stenting Nbrmdows R - 020020 -
At9-morith folow-up % 0% 033(006170) — »—l—i—c
» Reduced 1-year MACE (7.2% vs 12.5%, ey W 0% 05D U —1—r
ocardial Infarction
p=001 3) Attmerin folov-4p " — 0RE0TE) — i ;
At3-menth folow-up o . - - H
At6manth folow-up 34 0% 028(004174) 0112 |—|—§—|
Atg-month fol ow-up 3 0% 024(0.04747) 0049 _—
» Meta-analysis in 2021 by Zhen et al (5RCTs, 5 o s 08 0Bt 0re o
observational studies, 934 pts) =) indo W = = g
. . At3-menth folow-up o = - - '
- DCB vs NCB (SB protection in de novo Momahdowp 4 — - - 5
H H At9-menth fol ow-up “ — 0440021108 — ! +
blfurcatlon At12-month follow-up 4% 0% 056(012266) 0025 )—I.—i
+ Lower MACE (TLR, Ml and CD) at 9 and 12-mon ™™o 0 - ooy - 9 ,
At3-marth folow-up 00 - - - 1
flu. AtGmorth folowup » % 0TS -  ———
. H H H . At9-menth folow-up 30 0% 020(005084) 0389 —a—
A_nqloqraphlc ou.tcomes Wlth DCB Less LLL’ At12-month ollow-up M 0% 045022080 0772 »—I—v
diameter stenosis(DS) and Binary restenosis (DS :
of at least 50%) and the higher MLD a0 %5 i 2 0 i
o ¥ Zh Y, LiJ, Wi L, et al. Effect of drug-coated balls in side bl h protection for di bift i
Aliateath# MINNEAPOLIS HEART INSTITUTE Zhana Y. L. arg L.l Efecof g comedbloon 1 et bt vt £ do o ooty fren

41

2c. Diffuse disease (Observational data mostly)

Lower risk of TLF, TLR and TVF with DCB
after propensity score matching
2 year follow up

DCB-based PC|
(N=147)

DES-only PC|
(N=101)

" Hybrid PClin 70.8% of pts

* DB length > DES length
in 55.1% of patients

* Short (<23 mm) DES
excluded

1:1 Propensity score matching to account for imbalance in baseline

clinical and anglographic covariates = 139 matched palrs

Gitto M, Sticchi A, Chiarito M, et al. Drug-coated balloon

angioplasty for DE Novo lesions on the left anterior descending

artery. Circ Cardiovasc Interv. 2023;16(12):e013232.
AllinaHealth¥ MINNEAPOLIS HEART INSTITUTE

TARGET LESION .
FAILURE
TARGET LESION .
REVASCULARIZATION

TARGET VESSEL

FAILURE .

TARGET VESSEL
REVASCULARIZATION

B

= HR0.53(95% C1:0.25-1.1)

HR 0.2 (95% C1: 0.07-0.58)

HR0.24 (95% CI: 0.08-0.72)

HR 0.39 (95% CI: 0.19-0.83)

Favors DCB

1

Favors DES 2

» Another HYPER Study (ltaly, 2024), N=106
- DeNovo diffuse ds w/ Hybrid strategy
-1 yr improved angiographic outcomes

42
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3. Chronic total occlusions (CTO)

PROGRESS-CTO Registry: Impact of Drug-Coated Balloon use in CTO PCI
Among 13,874 Patients in 2018 to 2025 DCB=454

Wi ot

39 Temporal Trends of Drug Coated Balloon Use in CTO PCI 0C8 usein CTORCI
o petin s
% pirend = 0.020 1000% LI o Em E
L 03
.
$ H
" Ll 3 Logrankp=0047
22 rE =
E i it-?
T 3
Y L H . - "
1: é
i o J
T
-]
Y10 i
o
3
g N
s s
' D18 4 i ™ [ n El
‘JO, y?a y«\e‘ y‘):. »Je) (Jcr‘ %P) ,“‘J% 0% % | " 2 o L]
% ] ) v < ] F 1) Toehicn Sucats Provsunl st nhospta VACE L ? L $
L N 0 4 L} 2
Year of procedure = Srwegy WOCS oy M Fybrid B DES - Mot shwr CTOPCI

Mutlu D, Rempakos A, Strepkos D, et al. Catheter Cardiovasc Interv. 2025;106(7):3783-
3795. doi:10.1002/ccd.70240

AllinaHealth# MINNEAPOLIS HEART INSTITuTE® The Co-CTO trial (NCT04881812) will be the first RCT exploring a hybrid strategy.
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4. Acute Myocardial Infarction

MACE DCB DES Risk ratio Weight TR DCB DES Riskratio  Weight
Study ID Event Total Event Total with 95% CI (%) Study ID Event Total Event Total with 95% CI (%)
Cohort Cohort |
DEB-AMI 7 40 2 49 —#———380[0.83, 17.38] 3147 DEB-AMI 5 4 1 4 5.56[0.67, 4577) 843
Heterogeneity: 1° = 0.00, I° = .%, H* =. S ——— 380 [ 0.83, 17.38] Merinopoulos 2023 27 430 29 430 ‘u 0.94[0.56, 1.55] 74.58
Testof 8, = 6;: Q(0) = -0.00, p = . Heterogeneity: T° = 0.98, I = 61.42%, H’ = 2.59 e 1.68[0.33, 8.65)
=6:Q1) = - [

Testof 8= 0:z=1.72, p = 0.09 Testof 8, = 6: Q(1) = 2.59, p = 0.1

Testof8=0:2=062,p=054
RCT

RCT
Hao 2021 4 38 5 42 ﬂi 0.90[0.26, 3.12] 44.13 Fino B3] i % § s T e —

T . .07, g 3

REVELATION 3 60 2 60 . a— 1.48[0.26, 8.53] 24.39 a0 t ]
Hot ty: 1 = 0,00, I = 0.00%. H? = 1.00 Ti0e[038, 299] REVELATION 3 60 2 60 —_— 148(026, 853] 11.87
eterogeneity: 72 = 0.00, I = 0. , H? =1, —~soEERRe—— i .38, 2. |
T 'ge :Q1 o 055" Heterogeneity: T = 0.00, I* = 0.00%, H’ = 1.00 —’ 1.36[0.31, 594
6st.01.0, =107 Q1) =0:21;p'=.04 Testof 6, = 6;: Q(1) = 0.03, p = 0.86

=0:z= = |
Testof ®=0:2=0.11,p=0.91 Testof 8= 0:z=0.40, p = 0.69

Overall e 1.59[0.64, 3.97]

Overall - 1.16[0.62, 2.17)
Heterogeneity: 1° = 0.09, I" = 12.77%, H" = 1.15 Heterogeneity: ° = 0.07, I* = 10.13%, H* = 1.11 |
Testof 6, = 6;: Q(2) = 2.08, p = 0.35 ostof 6, = =0.43
s Favour DCB | Favour DES Kestof = Bz 000) =274, p =04 Favour DCB | Favour DES

Testof = 0: = 1.00, p = 0.32 Testof 0 =0:2=0.45,p = 0.65 [
Test of group differences: Q,(1) = 1.87, p = 0.17 Test of group differences: Q,(1) = 0.04, p = 0.85 [

| ———— —

0.1 1.0 5.0 0.1 10 50

Also, no significant diff in MI, cardiac death and follow up angiographic outcomes.

AllinaHealth¥ MINNEAPOLIS HEART INSTITUTE Elbeny AM et al. CCI 2025
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5. CLINICAL CONDITIONS

»DIABETES MELLITUS
+ Associated with diffuse disease, restenosis, and impaired healing after DES
« Trials and registries show comparable TLR and MACE

»HIGH BLEEDING RISK

- DCB PCI allows shorter DAPT (1 month but not specifically studied)
- DEBUT Trial (DCB superior to BMS in HBR pts)

- Similar ischemic outcomes vs DES with reduced bleeding exposure

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE

DCB-ARC (Lesion prep for DCB success)

OPTIMAL LESION PREP ANGIOGRAPHY
BEFORE DCB RESIDUAL STENOSES Media dissections may facilitate drug
S transfer to the vessel wall ™
Visual estimation s30% [E0
» Standard balloon 1:1 distal RVD | opumal <25% - No vidence a1 e —
. . QCA 127 currently e: is| or

* Long inflations (>30 sec) S optimization

recommended . — -
« Intravascular imaging for plaque Ny prTE———

P * TIMI 3 flow currently available
morphology and sizing. - NoECG charges CPa3050 =i
. = No chiest nain « QFR/FFR >0.80

» Specialty balloons recommended

to improve lesion prep. T N
» Calcium debulking in case of mod- ocs BAIL-OUT DES

severe calcified lesions. [WEseiraneiConsensis SHORT DELIVERY TIME. [jy e — | ]

<2 minutes PREPARATION
LONG INFLATION TIME
260 seconds '*41%%
AllinaHealths MINNEAPOLIS HEART INSTITUTE
Fezzi S. et al. J Am Coll Cardiol. 2025;86:1170-1202
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Cumulative Incidence of TLF according to procedure related factors

A Residual %DS after Lesion Preparation

= Residual %DS after lesion preparation 2 20%

DEB-to-Stent Ratio

50 = DEB-to-Stent Ratio < 0.91

C Total Inflation Time of DEB

o
S

=== Total Inflation Time < 60 sec
46.4%

-~ 45 e Residual %DS after lesion preparation < 20% = 45 e DEB-to-Stent Ratio > 0.91 = 45 s Total Inflation Time > 60 sec
g S <
2 40 2 4 2 40
£ s 34.7% § §
@ 2% &%
S S °
H 30 H 30 g % 262%
52 525 v § 2
3 3 21.9% H
S ta 22
°
25 125% s 25 14.0%
s s =
20 3 10 2 10
E £ £
g s g% O s
J HRyqu 215 (95% C 1.86-2.48), p<0.001 5 HRygjust 2.02(95% C1 1.75-2.34), p<0.001 HRycjust 1.82 (95% CI 1.36-2.45) p<0.001
0
T T T T T T T T T T T T T T T
0 200 400 600 800 0 200 400 600 800 0 200 400 600 800
Days after Index Procedure Days after Index Procedure Days after Index Procedure
B Number atrisk W Number at risk W Number at risk
%DS 220% 101 81 72 70 0 Ratio0.91 25 21 16 13 0 Duration £ 60s 216 183 161 151 1
%DS <20% 120 107 100 93 0 Ratio >0.91 202 174 158 152 0 Duration>60s 37 33 31 31 0

DES ISR pts treated with DEB
4 centers in Korea
AllinaHealthi MINNEAPOLIS HEART INSTITUTE Rhee, T, et al. JACC: Cardiovascular Interventions 11.10 (2018): 969-978
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REIMBURSEMENT FOR DCBs

AGENT DCB - U.S. Medicare Updates

OPPS (Outpatient):
« Transitional Pass-Through (TPT) (Effective Jan 1, 2025)
- Separate device reimbursement for coronary DCBs as innovative Rx

Effective January 1, 2026, U.S. CMS has updated the APC assignment to Level 3
For CPT 0913T for DCB PCI procedures under the OPPS.

IPPS (Inpatient):
New Technology Add-on Payment (NTAP) (Effective Oct 1, 2025)

AllinaHealth MINNEAPOLIS HEART INSTITUTE

Courtesy of Boston Scientific
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Take-Home Messages

» DCBs are not just POBA with drug.
- Optimal Lesion prep is critical!!
* NOT A CLASS EFFECT: study design and device specifics

 Strong evidence for ISR (& even DeNovo SVD) and data is encouraging
for other indications.

* More data on long term outcomes needed for expanding indications.

AllinaHealth§ MINNEAPOLIS HEART INSTITUTE
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THANK YOU

Questions?

N7
AllinaHealth

MINNEAPOLIS
HEART INSTITUTE
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