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Drug-eluting balonkové katetry

Drug-eluting stenty (DES):

- Soucasny koncept v 1é¢bé koronarnich lézi

Drug-eluting balonkové katetry (DEB):

- Alternativa k DES umoznujici lokalni aplikaci antlprohferatlvm latky
v situaci, kdy implantace metalickeé vrstvy stentu neni zadouci

- Semi-compliantni balonkové katetry pokryté uc¢innou

antiproliferativni latkou, ktera rychle pronika do cévni stény po jejich
insuflaci

- ,leaving nothing behind“ - 1 vasomotorika, | riziko uzavéru bo¢nich
vétvi, | ST, etc.



Paclitaxel-eluting balonkové katetry (PEB)

e Paclitaxel:

e Vysoce lipofilni, rychle pronika do tkané s ireversibilni vazbou v cévni
sténé

e Dlouhodoby antiproliferativni efekt jiz po kratké expozici (cytotoxicky)
e Koncentrace paclitaxelu - 3 pg/mm?

* lopromide-coated PEB:
o U¢innost ovlivnéna pouZitym coatingem

e Paclitaxel je vdzan na povrch balonku pomoci iopromidu
 Hydrofilni kontrastni latka

« Zvysuje jeho rozpustnost a schopnost priiniku do tkani



Rozdilne

* Uéinnost jednotlivych PEB neni identicka

* Ovlivnéna pouzitym coatingem

* Neni skupinovy efekt

Drug and Device

Company

Additive

Substance Class

Dose (1g/mm?)

Paclitaxel

Agent
Elutax SV

Danubio

SeQuent Please

Pantera Lux
RESTORE

AngioSculptX
Chocolate Touch

Dior Il, BioStream

Essential

IN.PACT (Admiral, Pacific,
Falcon)

Boston Scientific

Aachen
Resonance

Minvasys

B. Braun

Biotronik
Cardionovum
Spectranetics
QT Vascular

Eurocor
Biosensors

iVascular

Medtronic
Vascular

Acetyl tributyl citrate
None

n-Butyryl tri-n-hexyl citrate
lopromide
n-Butyryl tri-n-hexyl citrate
Shellac

Nordihydroguaiaretic acid
Undisclosed

Shellac

Undisclosed

Urea

Plasticizer

Plasticizer

X-ray contrast medium
Plasticizer
Varnish

Antioxidant

Varnish

Endogenous metabolite
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Sirolimus-eluting balonkové katetry (SEB)

e Neni lipofilni - horsi priinik sirolimu do cévni stény

e Cytostaticky ucinek - vyZaduje dlouhodobou pritomnost
v tkani

o Sirsi terapeutické rozmezi

e Uc¢innéjsi v hypoxickém prostredi

GO

M

-—
Paclitaxel
G2 S




Rozdilné SEB

* Krystalicky sirolimus (4 ug/mm?):

® Sequent SEB (+ BHT)
* Nanoluté coating:

* 100-300 nm nanocastice sirolimu ve fosfolipidovém obalu

* MicroReservoir and Cell Adherent Technology (CAT):

e Mikrorezervoary se sirolimem v biodegradabilnim polymeru s lipidovou

vazbou

Drug and Device

Company

Additive

Substance Class

Selution
Virtue

Magic Touch
Sequent Please SCB

Med Alliance

Caliber
Therapeutics

Concept Medical
B. Braun

Biodegradable polymer

Biodegradable polyester-based
polymers

Microreservoirs

Submicrometer
nanoparticles

Phospholipids
Crystalline sirolimus




Pfiprava léze

Recult

No flow-limiting dissectiof
Residual stenosis = 30%
FFR > 0.80

Options

Optimal Lesion Preparation

Acceptable o rdeeqilati?n " Suboptimal
Angiographic e Angiographic

(scoring, cutting, noncompliant)
Balloon-to-vessel ratio 1:1

Rotablation, lithotripsy
Functional measurement (FFR)*
Intravascular imaging (IVUS, OCT) for ISR

Result

Flow-limiting dissection
Residual stenosis > 30%
FFR < 0.80

DCB

Short delivery time
Sufficient inflation time

'
s
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Vlastni DEB slouZi jen k aplikaci t¢inné latky

Zavedeni < 2 min
Dilatace 30-60 sec (SEB)
+2 mm presah intervenované léze




>

Low &-month LLL

Acute coronary syndromes
Similar 9-monthf2-year MACE and

LLL vs DES :
Similar 3-year cardiac death and

MI/1.5-year TLF vs DES

High bleeding risk patients " é
Similar major bleeding vs DES
Similar MACE vs DES

Patients with DM
Lower 12-month MACE, TLR, TVF and
LLL vs DES &
Lower 3-year TVR vs DES \

Diffuse CAD

Similar 3-year TLR and MACE vs DES
Lower LLL vs DES

Similar 3-year all-cause death and MACE vs DES

C_mmmman

Similar S-year TLF vs DES

Lower 3-year major bleading vs DES
Lower abrupt vessel closure at 3 years and
lower VT vs DES

De novolarge CAD

Low 2-year TLF, TLR and TVR
Similar 12-month MACE and TLR vs DES

Bifurcation lesions
Lower LLL and MACE for the S8 vs POBA
Lower LLL for DES/MB+DCB/SEB

vs Z-stent strategy
DES/IMB+DES/SE - low restenosis and TLR

Lazar FL, et al. Asialntervention 2024;10:15-25



Study Name (Ref. #)

Comparators
to PCB

Follow-Up Duration

Angiographic Follow-Up

p Value

MACE (%)

p Value

TLR (%)

p Value

n-stent
restenoza

* Rada klinickych studii s
* (ClassI, Level of Evidence: A (ESC Guidelines)

BMS ISR

PACOCATH ISR |
and Il (14)

PEPCAD Il (37)

RIBS V (98)

SEDUCE (99)

TIS (100) *

DES ISR
PEPCAD-DES (101)

PEPCAD CHINA
ISR (102)

ISAR DESIRE
1 (103)

ISAR DESIRE
IV (29)

RIBS IV (104)
RESTORE (105)
FIM LIMUS DCB
(25)
Mixed ISR
BIOLUX (106)

DARE (107)

POBA

PES

EES

EES

POBA

PES

PES vs. POBA

Scoring and
PCB
EES

EES

SCB

SES

EES

108

131

189

50

136

10

220

402

252

309

172

50

229

278

6 months (angio)
12 months (clinical)

5 yrs (clinical)

6 months (angio)
12 months (clinical)
3 yrs (clinical)
6-9 months (angio)
12 months (clinical)

3 yrs (clinical)

9 months (angio)
12 months (clinical)

12 months

6 months (angio and
clinical)
3 yrs
9 months (angio)
12 months (clinical)
2 yrs (clinical)

6-8 months (angio)
12 months (clinical)

3 yrs (clinical)

6-8 months (angio)
12 months (clinical)

6-9 months (angio)
12 months (clinical)
9 months (angio)
12 months (clinical)

6 months (angio)

6 months (angio)
12 months (clinical)

6 months (angio)
12 months (clinical)

LLL 0.03 + 0.48 mm
vs. 0.74 + 0.86 mm

LLL 0.17 = 0.42 mm
vs. 0.38 =+ 0.61 mm

LLL 0.14 £ 0.5 mm
vs. 0.04 + 0.5 mm,
binary

restenosis 9.5% vs. 4.7%

LLL 0.28 mm vs. 0.07 mm,
proportion uncovered struts  0.025

(OCT) 1.4% vs. 3.1%

LLL 0.02 mm vs.
0.19 mm

LLL 0.43 + 0.61 mm

vs. 1.03 = 0.77 mm,

restenosis 17.2% vs.
58.1%

LLL 0.46 + 0.51 mm

vs. 0.55 + 0.61 mm

Diameter stenosis 38%
vs. 37.4%

LLL 0.31 + 59 mm
vs. 0.41 £ 0.74 mm

Binary restenosis
19% vs. 1%
LLL 0.15 +£ 0.49 mm
vs. 0.19 + 0.41 mm

LLL 0.21 &+ 0.54 mm
vs. 0.17 + 0.55 mm

LLL 0.03 + 0.40 mm
vs. 0.20 + 0.70 mm

MLD 1.71 + 0.51 mm
vs. 1.74 + 0.61 mm

0.0002

0.03

0.14
0.22

0.1

0.0004

<0.001
0.001

0.0005*

0.007*

0.27

0.06

0.54

0.794

0.40

<0.0001*

4vs. 31

27.8 vs.59.3
9vs. 22

34.8 vs. 41.5
8vs. 6

12 vs. 10

10.3 vs. 191

16.7 vs. 50.0

20.8 vs. 52.6

16.5 vs. 16 (TLF)

16.8 vs. 18.6
(TLF)

23-5v5.19-3
vs. 46-2

38.0 vs. 37.7
vs. 55.7

18.4 vs. 23.3

18 vs. 10

7.0vs. 4.7

16 vs. 12

16.9 vs. 14.2
(TLF)

10.9vs. 9.2

0.01

0.009
0.08

0.60

0.64

0.213

<0.001

0.001

0.92

0.73

0.5
(PCB vs.
PES)
0.91
(PCB vs.
PES)

0.35
0.04
0.51

>0.99

0.65

0.66

Ovs. 23

9.3 vs. 389
6 vs. 15

6vs.1

8vs. 2

42vs. 8

74 vs.16.2
(TVR)

15.3 vs. 36.8

19.4 vs. 36.8

15.6 vs. 12.3

15.9 vs. 13.7

22-1vs. 135
vs. 43-5

333 vs. 242
vs. 50.8

16.2 vs. 21.8

16 vs. 8

58 vs.1.2

16 vs. 12

12.5 vs. 10.1

7.1 vs. 8.8 (TVR)

0.02

0.004
0.5

0.09

0.04

0.576

0.110

0.005

0.046

0.48

0.66

0.09
(PCB vs.
PES)
on
(PCB vs.
PES)

0.26

0.035

0.10

>0.99

0.82

0.65

PEB...

Jeger, R.V. et al. ] Am Coll Cardiol Intv. 2020;13(12) 1391-402.



DAEDALUS metaanalyza

Cumulative Incidence (%)

= PCB == DES
HR [95% CI]
1.32 [1.02,1.70]
p=0.035
16.0%
HRyg [95% CI] 14.5%
1.39 [1.07, 1.81] —r—
p=0.014 11.1% ~
12.0%
p=0.020
T [ I I I I I [ I I I I
90 180 270 360 450 540 630 720 810 900 930 1080
Time (days)
1003 974 912 856 666 609 536 529 501 472 438 403
919 885 849 801 618 578 545 540 511 477 441 410

TRy | PEB | DES | HR(5%C) | p

ISR, all 16 % 12 % 1,32 (1,02—1,7) 0,035
BMS-ISR 9,2 % 10,2 % 0,84 (0,51-1,38) 0,49
DES-ISR  203% 13,4 % 1,6 (1,19—2,14) 0,002

D. Giacoppo et al European Heart Journal (2019) o, 1-14



Small vessel disease

* <2,75 nebo < 3mm;

Study name  Country Research Follow-up Primary Secondary
and time design duration endpoint endpoint
PICCOLETO II Italy 2020 DCB(n=114)vs. | 6months LLL: 0.04 vs. 0.17 mm 0.001 MACE: 5.6% vs. 0.55
(50) EES(n=118) 12 months 7.5%
BASKET-SMALL Switzerland 2018 | DCB (n=382)vs. | 12months MACE: 7.5% vs. 7.3% 0.9180 MACE: 15% vs. 15% 0.95
2(38, 39) 75% EES DES (n =376) 36 months Non-infer
The RESTORE China 2018 PCB(n=116)vs. | 9-12months In-stent DS%: <0.001 TLF: 4.4% vs. 2.6% 0.72
SVD China (51) DES (n=114) 12 months 29.6+2.0% vs.
24.1+2.0%
Table 2. RESTORE SVD study — five-year clinical follow-up results. %) 25
moes 3y PICCOLETO III trial p=0.046
RESTORE | RESTORE - mDCB 208%
DCB DES p-value s
(n=113) | (n=110) | 15- =
Target lesion failure 8.0 (9) 7.3 (8) 0.85 10.8%
10

All-cause death 3.5(4) 3.6 (4) 1.00 p=0.14

Cardiac death 09(1) | 27(3) | 037 s p=038 p=0.042

Myocardial infarction 3.5(4) 3.6 (4) 1.00

Target vessel myocardial 2.7(3) 1.8 (2) 1.00 Death  Cardiac M TLR Vessel — MACE

; : death thrombosis

infarction

Lazar FL, et al. Asialntervention 2024;10:15-25



e

* Implantace DES do MB + dilatace DEB SB/provisional stent
* DEB pro 1ézi SB (Medina 0,0,1) ?

* BEYOND study:

e DES MB + PEB vs POBA SB

e MACE: NS

Mean or Least Square Mean

: of Target Lesion Diameter .0 Difference
Analysis PEB BA 9mes A)DS (95% C1) P value
(n=113) (n=109)
Intention-to-treat 28.7% 40.0% -11.3% (-16.3% to -6.3%) <0.0001
—_—
Intention-to-treat
28.9% 40.0% ° -11.1% (-15.8% to -6.4% <0.0001
covariance analysis” o % " e %)
Per-protocol 22.3% 34.6% N — -12.3% (-16.6% to -8.0%) <0.0001
-prot
Wepi 21.2% 332% —e— 12.0% (-16.0% t0 -8.0%)  <0.0001
covariance analysis
R e N EE NS e (R S Gam e |

-20-16-12 -8 4 0 4 B8 12 16 20
PEB better BA better

Jing QM, et al. Chinese Medical Journal 2020;133(8)




°® >3 mm

De novo léze — velké tepny

* Silnéjsi vrstva hladkych svalovych bunék —1 ¢asny elasticky recoil

* Yuetal. (2018):

* DEB vs DES; de novo léze, 2,25-4,o0mm

e MACE - NS

e cut-off diametr 2,8mm; - MACE a TLR malé vs velké tepny - ns

9M LLL DCB group DES group Statistical P value/difference
(n=82) (n=79) value (95% CI)
Follow-up MLD (mm) 2.0240.62° 2.49+0.76 -4.216 <0.001
LLL (mm) —0.19+0.49 0.03+0.64 -2.363 0.019/-0.22
(95% CI: —0.40 to —0.04)
Pre-intervention DS, % 60.4 (53.8 to 64.6 (542 to —0.549 0.583
78.6) 76.5)
Post-intervention DS, %  35.1 (26.5 to 18.7 (143 to =7.295 <0.001
40.4) 23.7
Follow-up DS, % 28.5(20.0 to 18.0(12.3 to -3.719 <0.001
34.3) 29.3)
Restenosis lesion (%) 7(8.9) 7(9.6) 0.024 0.877

P=0.019 (NI)




Difusni postizeni,

Delsi stentovany segment - 1 TVF

Zachovani vasomotorické reaktivity po DEB
Osetreni DEB + pouze kratky bail-out DES

* Yang X (2022):
e DEB-only + DEB/DES vs. DES
e MACEiTLR: ns

CT10

* Jun EJ et al (2022):
e 101 CTO s DEB

« 3 bail-out stenting

« 2R MACE: 16,7%; LLL: 0,03+/-0,53mm; ISR: 14,9%

dlouhé léze

Cumukative TLE %)

TLR B
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—_—
154 DES gronp s
]
e
=
1 & g 1+
2 — =
5 o T3 g s-
7 =
— . R _\__J
_._-—,'.—-’_"""# Log-rank £ = th036 -
it T T T T T 1 it
0 fi 12 15 24 Sl 6 0

Lime from PCL {months)

MACE
LB proup
BN proap 1370
g i
/__,_;"-'3 11.3%
."l
" /
-'_'_ 0 Log-rank #4324
i 5 I I I
1] 12 18 24 in Kl

Tire Teo [l {manths}

Yang X et al. Front Cardiovasc Med. 2022; 23(9):935263.

Jun EJ, et al. Front. Cardiovasc. Med.

9:821380.doi: 10.3389/fcvm.2022.821380




Akutni koronarni syndromy

* Implantace metalického stentu do trombotickeé 1éze — malapozice, distalni
embolizace, no-reflow

* Optimalni priprava léze pted DEB, trombaspirace...

 REVELATION Study
« DEB vs DES u STEMI

oM FFR

FIGURE 3 Late Luminal Loss at 9-Months Follow-Up

e
80% 17/

60%

50% y
/

FIGURE 2 Mean Difference of FFR Between DCB and DES Groups at

9-Months Follow-Up

A non-inferiority margin

P=051 ——DCB

Percent of lesions

40%

oM LLL - ns
2R MACE - ns

30% /I e

20% / I

10% /J /
~

"
Log-rank P=.34

Non-inferior | =
e +T—Tr—r—Tr T r———-rterr—-—trrer ‘i‘
LI LI iiesbbESR28800RL NS
o o s b o a 3
Late Luminal Loss (mm) £
&
2
1 1 2
0.05 0 5

" Favors DCB Favors DES

959 CI for difference in means

Treatment Strategy
DCB

2 roky .

Niehe SR, et al. JACC Cardiovasc Interv. 2019;12(17):1691-1699

] Invasive Cardiol. 2022;34(1):E39-E42

] = 5
Time to MACE (months)

strategies.

FIGURE 1. Two-year Kaplan-Meier curve for major adverse cardiovascular
event (MACE) per drug-coated balloon (DCB) and drug-eluting stent (DES)




SEB vs PEB

* Data z randomizovanych studii jsou pro PEB (ISR, SVD, etc)

* SEB - registry:
e MagicTouch SEB:
« FASICO; Nanoluté; EASTBOURNE registry
e Selution SCB:
« SIROQP registry

* Radomizované studie se SEB - v pocatcich, probihaji
e SEB vs DES + SEB vs PEB;
e jednotlivé indikace....



TIS-2 study

* prospective randomised non-inferiority study
° 145 patients with BMS- / DES-ISR

SEB with phospholipid encapsulated nanoparticles (MagicTouch) vs.
iopromide-coated PEB (Sequent Please)

Binary ISR 31,6% 30,4% 0.906
12mes LLL 12month MACE: all 22  30,6% 23  315%  0.858
ISR lesions, all : & = -0,024 (95% Cl -0,277-0,229) BMS-ISR
@ > * » 0203 FFHCLDSBOTEN Binary ISR, 9 25% 10 256%  0.949
DES-TSH b & 0,11 (95% Cl -0,233-0,453)
12month MACE 8 22,9% 9 243%  0.884
DES-ISR
Binary ISR; 16 37,21% 14 35%  1.000
| ' ‘ ' 12month MACE 14 37.8% 14  389%  0.926
-0,8 -0,6 -0,4 0,2 0 0,2 0,4 0,6
SR, all: mm -0.024 (95% Cl: -0.277 - 0.229)
BMSJSR: mm  -0.203 (95% ClI: -0.584 - 0.178)

DES-ISR: mm 0.110 (95% CI:-0.233 - 0.453)



2 paralelni ISR random studie

* SEB (SeQuent SCB; krystalicky sirolimus 4ug/mm2 + BHT)

vs. PEB (SeQuent Please)
* DES-ISR

* 2 paralelni vétve — malajskd a némecko-Svycarska

Combined Analysiz of Twa Parallel Randomized Trials of
Sirolimus-Coated and Paclitaxel-Coated Balloons in Coronary In-5tent Restenosis Lesions

RCT to compare 2 novel SCB (SeQuent SCB, & pug/mm?) with 2 PCB (SeQuant Please, 3 pg/mm?) in coronary 1SR
Frimary endpoint: angiographic late lumen loss (LLL) at 6 months

One hundred and one patients with drug eluting stert [ DES) I5R
Randomization ITT, lesion preparztion mandatory

Sirolimus Coated Balloon

Paclitaxel Coated Balloon

e NI margin
2o oy g O’Bsmm
0.25 £0.57 mm Non-inferiority SCB vs PCB 0.26 +0.60 mm
Late lumen loss in-segment @ b months
) Clinical events @ 12 months >

e 6M LLL - non-infer
e 12mes MACE:
e 18 vs 14%; p= 0,596

Scheller B, et al. Circ Cardiovasc Interv. 2022;15(9):e012305



SEB vs PEB de novo léeze

» SEB (SeQuent SCB; krystalicky sirolimus 4ug/mmz + BHT)

VS . PE B (SEQuent PleaSE) TABLE 3 Quantitative Coronary Angiography: Intention-to-Treat Analysis
PCB SCB
(36 Lesions) (37 Lesions) P Value
Lesion length pre-PCl, mm 26.6 7.32 017
RFD pre-PCl, mm 2.81+0.59 2.72 + 0.40 0.494
\ _/

CENTRAL ILLUSTRATION Treatment of Coronary De Novo Lesions With a Sirolimus- or Paclitaxel-Coated Balloon

Randomized, multicenter trial to compare a novel sirolimus-coated balloon (SeQuent SCB, 4 g/mm?) with a
paclitaxel-coated balloon (SeQuent Please, 3 ug/mm?). Primary endpoint: angiographic late lumen loss at 6 months

70 patients with coronary de-novo lesions, DCB only without stent implantation
Randomization after successful lesion preparation

Paclitaxel-Coated Balloon Sirolimus-Coated Balloon

NI margin
0,35mm

* 6M LLL - non infer
Noninferiorit_y sirolimus-coated balloon %
0.01+0.33 mm \la-': &a::l:::ae):le:;ic;acgeg g:;lnt;?:; 0.10 £ 0.32 mm P 12meés M AC E .

] xSk ] * 0% Vs 60; p=0,493

Ahmad WAW, et al. J Am Coll Cardiol Intv. 2022;15(7):770-779.

Azman W et al. ] Am Coll Cardiol Intv 2022;15:770-779



DEB - alternativa DES
Lécba ISR - doporuceni 1A dle ESC

De-novo léze:

e Small vessel disease — nova doporucenti ?
Dal$i moznosti:
e Bifurkace - DES do MB + DEB dilatace SB
e Dlouhé difusni léze, CTO- DEB + krat$i bail-out stent ?
e Velké tepny; akutni koronarni syndromy ??

Sirolimus-eluting balonkové katetry (SEB)
e Rézné zplisoby aplikace sirolimu nebudou identické
e Srovnani s DES v jednotlivych indikacich
e Srovnani SEB vs. PEB
e Probihajici randomizované studie






