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1977
1. Balloon (PTCA):

Andreas Gruntzig performs
the first PTCA in Zurich,
Switzerland

1988
2. Bare Metal Stent (BMS):

Julio Palmaz and Richard Schatz develop a
stainless steel stent for coronary
applications

2002 - 2003

3. Drug-eluting
stents (DES):

introduced to the
European and U.S.
markets




Concept of “leave nothing behind”
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Concept of “leave nothing behind”

Stent related adverse events continue to accrue after the first year at
a non-plateauing rate of 2-3% a year, with no difference between 2"
generation DES, 15t generation DES and BMS'.
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Drug-eluting balloon: is it useful?

Paclitaxel
_ ! /
[OAS =
Pharmacodynanmics Cytotusic
tnhibition of cell ™~
proliferation
Pharmacokineticy High Bpophilicity

Fast uptabe and konget thaue relention

Semadler LLE and more freguent LLE i de novo CAD
(positive temodetling phenomenon)

. y Similar chnical outcomes in de novo CAD
(underpowered compatative studies)
Potential arterial and dowmtream tasue injury
BUe 10 NATOWer TNETAPEUIC 1ange
Satety

Theotetical concern for distal emboliration and
systemi toxeity

Cardiology Journal 2025, Vol. 32, No. 3, 308-320
Future Pharmacol.2024, 4(4), 775-787

Cyteatatic

Low lipophilcity
Heguaites encapnulation kitt) nanocarrkers

Comparable angographec and clnical results for
the treatmont of OES related SR

Widet salety therapeutic range

Sirolimus

Paclitaxel
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Cytostatic

Wide therapeutic range
Slow tissue absorption
Short tissue retention
Effective during hypoxia )

Cytostatic \
Narrow therapeutic range
Fast tissue absorption
Long tissue retention
Effective in normoxic
conditions

/
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Drug-eluting balloon: is it useful? Inb arsannkion

Follow-up rate: 94% (47/50 Lesions, PEB group: 23, BA group: 24)
(= o\

Paclitaxel- Conventional

Eluting Balloon

Balloon Angioplasty
Late luminal loss (in-lesion) 0.17 =045 0.72 + 0.56 0.001
Late luminal loss (in-segment) 0.18 = 045 0.72 =055 0.001
Binary restenosis 2 (8.7) 15 (62.5) 0.0001
Target lesion revascularization) 1(4.3) 10 (41.7) 0.003

g _J

Without Drug Coating With Drug Coating

JACC: Cardiovascular Interventions , 2011; 4: 149-54
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Drug-coated balloon
o Plaque
Placement we—p
Expanded L Expanded Jl Expanded L
balloon balloon g~ balloon AT
Inflation Q| Ko ’[ y
“‘ Deepth of drug NS Deepth of drug , Deepth of drug ' P
penetration penetration penetration
1. Balloon inflamation 2. Microneedie 3. Linear
with drug infusion DBC micropatterned DCB
Unintended systemic Free drug/coating adsorption
delivery
Deflation
and &=
retraction

Bioeng Transl Med. 2023;8:e10370
Cardiology Journal2025, Vol. 32, No. 3, 308-320

Drug-coated balloon Free drug/coating adhesion
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Baseline Post-PCB Follow-up

- Paclitaxel
- Sirolimus

"'J\)\) 1"\)._)

De Novo

— Short DAPT

- No additional metal
- No polymer (|inflammation)
-~ No Side Branch closure




Drug-eluting balloon: is it useful?

DCB ,,in-stent restenosis”
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DEDALUS IPD meta-analysis (N= 1,976 patients)
Paclitaxel-coated balloon vs. DES for coronary ISR

Network meta-analysis (N=5,923 patients)
DCB vs. other treatment options for ISR

Endpoint HR [95%CI]
Primary Effacay Endpaint® R 1.32[1.02, 1.70)
Primary Safety Endpointt —JiH- 0.80 [0.58, 1.09]
Ali-Cause Death —— 0.81[0.53, 1.22)
Cardiac Death — 0.61[0.32, 1.15)
Non-Cardiac Death 1.01 [0.58, 1.76]
Myocardial Infarction 0.95 [0.61, 1.48)
Target Lesion Thrombosis 1.14 (0.45, 2.90)
[REhofe Drtves Swget Lasion —— 1.39 (1.06, 1.84]
Target Vessel Revascularization 1.15[0.91, 1.46)
Net Composite Endpoint 1.07 [0.87, 1.32)
Net Composite Endpoint 24 0.97 [0.80, 1.19]

DCB non-inferior to DES for clinical outcomes in ISR

DCB vs EES -—m—— 2.78 (1.06-7.14)
DCB vs PES —— 0.93 (0.51-1.71)
DCB vs SES —— 0.93 (0.55-1.58)
DCB vs VBT —— 0.47 (0.26-0.86)
DCBvsBMS  —&— 0.38 (0.17-0.84)
DCBvs Rota —&— 0.26 (0.12-0.55)
DCB vs BA - 0.24 (0.15-0.40)

0.01

0 0.1 1 10 100
Group2 et

Giacoppo D. et al, EHJ 2020; Siontis GMS et al, Lancet 2015
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DCB - in-stent restenosis

AGENT IDE Trial

First randomized controlled trial comparing a DCB (Agent Paclitaxel-coated Balloon, Boston

Scientific) vs. Balloon Angioplasty for the treatment of in-stent restenosis in the United States

480 patients were eligible for randomization o Difference [95% CI] =-10.7% [-19.2 to -2.3]
P ety =0.0063
|
¢ 30% - BN
321 randomized to OC8 Allocation (2:1) 159 randomized to BA %
Z
2 20% 4 17.9%
L
v
' ' Eﬂ
305 patients (95.0%) had 1-year 148 patients {93.1%) had 1-year 2 10%
dlinical follow-up or death clinical follow-up or death
0 Investigator discretion 1investigator discretion 0%
5 Withdrew consent 1 Withdrew consent AGENT DCB Balloon Angioplasry
11 issed {-year visit 8 Missed 1-year visit (N - 301) (N = 150)

Yeh R. et al, JAMA. 2024;331(12):1015-1024
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DCB - in-stent restenosis

/ DCB preferred

* FocallSR

* FirstISR

* ISR of BMS
 Multiple metal layers

DES preferred

 Suboptimal predilatation result
* Diffuse ISR

* Loss of mechnical integrity
vailed DCB strategy

~

/
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DCB - in-stent restenosis

@ ESC European Heart Journal (2024) 48, 34153537 ESC GUIDELINES

European Society hetpsyidoiong/10.1093eurheart)/ehael77
of Cardiology

2024 ESC Guidelines for the management
of chronic coronary syndromes

Developed by the task force for the management of chronic
coronary syndromes of the European Society of Cardiology (ESC)

Endorsed by the European Association for Cardio-Thoracic Surgery (EACTS)

DES is recommended over drug-coated balloons for

treatment of in-DES restenosis." %6 1%
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Drug-eluting balloon: is it useful?
DCB - de novo lesions
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SmaALL VESSEL (<3 mm) CAD

In small de The
NOVO Coronary TRANSFORM I
lesions, SCB trial will
was found dotermine
superior to whether SCB is
overolimus- noninferior to
eluiting stent In evarolimus-
terms of late sluting stent for
lumen loss, with

the treatment
comparable of de novo
cSinical lesions in 2-3
RESTORE - — L
PICCOLETO FASICO SVD China PICCOLETO Il

SIRPAC  TRANSFORM II

BASKET- FASICO

NANOLUTE' EASTBOURNE PICCOLETO Il

SCB & | (interim analysis)
good 24-month
performances in

SMALL 2 NATIVES

n natrve

coronary artery
lesions, SCB was
associated with

good
anglographic
outcome at

6-month

termms of major
adverse

cardiovacular

eventy, cardiac

Greco A, et al, Catheter Cardiovasc Interv, 2022 Oct;100(4):544-552

SCB showed
good
immediste
performances

and an

adequate safety
profile up to 12
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DCB - de novo lesions - diffuse CAD

Propensity score matched comparison (N=848 pts)
DCB-based PCl (N=147 pts) vs. DES-only PClI (N=701 pts) for long de novo LAD lesions

_ Similar TLF rate Lower risk of TLF, TLR and TVF with DCB
* 43 patients (29.2%) DCB only R h I h ft . hi
- 104 (70.8%) DCB+DES in the overall cohort after propensity score matching
TARGET LESION FAILURE
2 ANSGET LEMON R HR 0.2 (95% Cl: 0.07-0.58)
FAILURE
a" ,
£ ] TARGET LESION .
s G G R l—.—| HR 0.24 (95% CI: 0.08-0.72)
a p=0.148
g o]
w —
TARGET VESSEL
- f’/— r e —Il | HR 0.39 (95% Cl: 0.19-0.83)
6 1éo 365 5"15 750 TARGET VESSEL A . |
Days HR 0.53 (95% Cl: 0.25-1.1
Number at risk REVASCULARIZATION | 1 ( )
DES 623 556 506 459 424
DCB 143 124 85 48 26 = 3 2
Favors DCB Favors DES

Gitto M., Colombo A. et al, Circ Cardiovasc Interv. 2023 Dec;16(12):e013232

Total treated length was higher in the DCB group (65 [40-82] versus 56 [46-66] mm; P=0.002)

Conclusions: A DCB-based treatment approach for left anterior descending revascularization allows a significantly reduced stent burden, thereby potentially limiting target lesion failure
risk at midterm follow-up



Prevention &

Drug-eluting balloon: is it useful? Intervention

DCB vs DES w zmianach de novo
Device oriented composite endpoint (DoCE): cardiovascular death, REC-CAG E FRE E Trial

target vessel myocardial infarction, and clinically and physiologically
indicated target lesion revascularisation = assessed at 24 months

DCB - de novo lesions = all types

: : Target Lesion Failure
N=2,272 patients undergoing non- &
: . 1005, —DES group
complex PCl in China 152; — DCB group
* Inclusion criteria: de novo, non- 2
complex target lesions z
2 104 -rank p=0:
* Exclusion criteria g ¥ Log-mankj=0:0008
- 3-vessel disease z 6:4%
- total device length >60 mm Lé 5
- true bifurcations 3
- left main disease 34%
2:0%
-C10 0 T T T T T T T T T ]
- calcific lesions requiring atherectomy 0 60 120 180 240 300 360 420 480 540 600 660 720
Number at risk
(number censored)

DES group 1139 1126 1126 1121 1118 1118 1111 1104 1096 1092 1089 1086 1084

© (@ (@ @ 3 (3 () (8) (10) (11) (14) (16) (17)
: . ) ) DCB group 1133 1116 1111 1107 1102 1095 1087 1074 1066 1061 1056 1050 1045
Lesion types at higher risk of stent failure (long © (0 (0) (0) (2) (4 (5) (10) (10) (12) (14) (16) (16)

lesions, calcific lesions, CTO, bifurcations) have
been excluded from this trial!! Interpretation

=== In patients with de novo, non-complex coronary artery disease, irrespective of

vessel diameter, a strategy of DCB angioplasty with rescue stenting did not

achieve non-inferiority compared with the intended DES implantation in terms of

the DoCE at 2 years, which indicates that DES should remain the preferred

treatment for this patient population

Gao PC et al, Lancet, 2024 Sep 14;404(10457):1040-1050
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Drug-eluting balloon: is it useful?

DCB - bifurcations

Key results from the DCB-BIF Trial

Key question: A second side branch stent is commonly required during provisional stenting procedures, which leads to high rates of restenosis,
stent thrombosis, and revascularization.

Key finding: Stenting the main vessel using a drug-eluting stent and side branch intervention using a drug-coated balloon is associated
with a significant reduction in major adverse cardiac event.

S Eq ' Kaplan-Meier Plot of Major Adverse Cardiac Events
858 patients with simple coronary artery bifurcation lesions 30 -
Jailed wire in the side branch and stenting the main vessel ,f; HR: 0.56; 95% Cl: 0.35-0.88; P = 0.013
l % 20 -
(-4
784 patients had ostial side branch diameter stenosis 270% § 15 - 12.5%
£ e
g 7.2%
DCB group (n = 391) NCB group (n = 393) E r"_"_‘_‘_l AN
391 in the ITT analysis 393 in the ITT analysis 0 T T T T T —
381 in the PP analysis 389 in the PP analysis 0 30 90 150 210 270 330 365
385 in the on-treat analysis 399 in the on-treat analysis ik

- 391 370 369 367 365 365 363 360
- 393 359 357 351 350 349 346 345

~=— Noncompliant Balloon ~=— Drug-Coated Balloon

Gao X, et al. JACC. 2025;85(1):1-15.
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DCB - bifurcations

[ Drug-coated halloons for coronary bifurcation lesions
S Feam', M), MS¢, lruno Schelier®, MD, PRI, Toomas T. Rissanen’, MD, Phl); Remata Malivokenc', MD;
Dumensco Tavedla', MID; Mattis Lusard®, MDD, MSc, PhE; Beontnda Cares MDD, b,
Adruan Bauming®, MDD, PR, Gabriele Pesarinl', MDD, FAD; Flavio Ribichum', MO, Reberto Scamind'*, MD, 190

Coronary bifurcation treatment with DCB only

Medina 0,0,1—DCB SB only

DCB in the SB only is the preferred strategy in an isolated SB stenosis
(Medina 0,0,1). Following MV and SB wiring and adequate lesion
preparation (scoring and cutting balloons preferred), DCB inflation is
applied specifically to the SB, extending the DCB 2 mm into the MV to
ensure proper drug concentration in the ostium

Eurolntervention 2025;21:e1179-e1199 published online ahead of print October 2025



Drug-eluting balloon: is it useful? A, e
DCB - bifurcations B

Drug-coated halloons for coronary bifurcation lesions

Sanvoe Fernt', M, MS¢, lruno Schelier®, MDD, 'R, Toomas T, Rissanen’, MD, PhL); Remata Malivoknc', MD;
Dumensco Tavella', MID; Muttis Luasardt, MDD, MS¢, PhE; Reontnda Carese ™", MDD, PRD;
Adran Bauming®, MU, Phiy;, Gabriele Pesanint’, MDD, FMD; Flavio Ribichung', MD, Rebero Scarund'*, MDD, 190D

BLENDED in the
LEAVE NOTHING BEHIND PROVISIONAL pathway
‘ WHAT DO WE KNOW?
% « DCB for SB treatment seems to be reasonable
I\ and supported bychmcal and angiographic data and RCTs
B \ o The use of PCB + BMS is inferior to new-generation DES
.ig * The use of PCB + DES showed promising results
. ] s in real-world registries

' * “DCB- only strategy” is feasible and safein case

J of Medina 0%, X lesions

MORE DATANEEDED
* RCTs used different study protocols, methods,
and devices
* RCTs were relatively small, with no routine POT
- and a low KB rate

Avoid DCB KBI DCB to the SB after DES implantation
* Suboptimal delivery of the drug * Suboptimal drug delivery due to strut interference
* Proximal interaction of the two balloons * Limited deliverability in jailed SB

* Higher risk of dissection
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OPFTIMAL LESION PREPARATION BEFORE DCB

Standard baltoon (SC, NC) 1:1 sized on distal RvD ?

Step-by-step approach for the DCB only strategy

Long inflations (>30 sec) are recommended 4

Specialty balloons (scoring, cutting) are recommended to improve
preparation and decrease the risk of flow-limiting dissections 7>

Intravascular imaging is encouraged for more precise assessment of vessel size and
calibrated DCB selection, plague composition and morphology =25
« IVI may {ead to superior angiographic outcomes after DCB-only PCI ™

Calcium debulking (IVL, RA, OA) is recommended in case of moderate-to-severe
calcification "%

ACCEPTABLE RESULT FOLLOWING LESION PREPARATION

Optimal Lesion Preparation
Aim for the best balloon angioplasty
Balloon (Balloon-to-vessel ratio 1.0), Rotablation, Atherectomy, Lithotripsy

B E BEBE

Acceptable Results RESIDUAL STENOSIS = - 3
limiti H Media dissections may facilitate drug
o s S -
Residual stenosis <30% '“‘_m:"’"‘f
DCB-to-vessel ratio 1.0 FFRorO = or Optimal ~ <25% No evidence-based IVI criteria is
Rapid delivery o Residual stenosis >30% o Qca” curently establshed for DCB =
Nominal pressure or Sobcptinil 25 40% optimization
260 s inflation duration ‘ FFR <0.75
or
Vascular Scaffold NON FLOW-LIMITING DISSECTIONS
No evidence-based threshold &
« TIMI 3 flow currently available
» No ECG changes -Pd/Pa>0.90”’9
Her A-Y, et al. JACC Asia, 2025:5(6):701-717. e SEFFER 4000
7
ocs BAIL-OUT DES
SHORT DELIVERY TIME R i —
Qmnsest PREPARATION
LONG INFLATION TIME m
260 seconds P45°

Fezzi S, et al. JACC. 2025;86(15):1170-1202.
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Step-by-step approach for the DCB only strategy

Step 1: Patient selection

Le

ST(_‘P 4

DCB-only PCl

.
2

ion preparation

ult evaluation

d

Bail-out stenting
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Cardiology Journal2025, Vol. 32, No. 3, 308-320
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HBR & Short DAPT Strategy &

Drug-eluting balloon: is it useful?

Duration of Dual Antiplatelet Therapy
After Implantation of Drug-Coated
Balloon

- - Yexuan Zhang ', Xinyi Zhang "', Qichao Dong ', Defong Chen', Vi Xu? and Jun Jiang ™
Percutaneous coronary intervention use DCB

.1 mo. DAPT if
necessary

1 mo.

3mo. -/ ‘4 3-6 mo. DAPT

6 mo.

12 mo.|




CASE: LM PCI only with kissing drug-coated balloons as a treatment strategy in young female with active

systemic lupus erythematosus and cardiogenic shock after CABG

34-year-old female patient with unstable angina = planned CABG due to mulitivessel disease

Medical history: _
« Systemic lupus erythematosus (SLE) SR 75/min

+  Mixed hyperlipidemia, Qwaveinll. 1l &V
 Stage 5 CKD requiring peritoneal dialysis

« HA

Mis:

« STEMIlinferior + PCI RCA (2014, age 24
years)

* NSTEMI + PCI LAD (2019, age 29 years)

Preserved LVEF (50%)
* NSTEMI+ PCIOM (2020, age 30 years)




CABG due to MVD - hemodynamic collapse

Baseline coronary angiography

CABG due to multivessel disease

- severe LM stenosis (75%)

- severe LAD med stenosis (85%)

- severe IM ostial stenosis (90%)

- severe OM-1 med stenosis (75%) — in-stent
restenosis

Hemodynamic collapse 2 days after CABG - IABP
insertion = the next day upgrade to V-A ECMO

Additionally, a decompression of 300 ml of pericardial
effusion was performed
High levels of hsTropl >90.000 ug/Lt

A

Two SVBGs were performed: to LAD
and to OM-1

The procedure was complicated by
dissection of the OM-1 requiring
suturing, resulting in no-flow to the
distal part of the artery




Coronary angiography via left
brachial access — no other
vascular access available
(ultrasound guided);

6Fr sheat

CathLab




LCA

Severe stenosis of distal LM (75%) — white arrow
Sissection of OM-1 and its occlusion in the distal segment — yellow arrows




Grafts

SVBG to LAD - patent with significant difference in lumen
diameter between graft and coronary artery
SVG to OM-1 - occluded




IVUS of LM

LM: IVUS imaging (Boston
Scientific®) showing fibrous
atherosclerotic plagque with
significant luminal narrowing
- MLA 4,47mm?




Lesion preparation

SC balloon: 2.0mm SC balloon: 2.0mm, 2.5mm
NC balloon: 2.5mm NC balloon: 3.0mm




Kissing balloons

5

sirolimus-coated balloons:
LM/IM: 2.5x20mm L

LM/LCx: 3.0x20mm
(45 seconds inflation)

|
U= !
‘!




Final result




Follow-up & summary

- Hemodynamic status began to
stabilize allowing the explantation of
V-A ECMO (after 3 days) and IABP
(after 7 days)

- Discharged on the 24" day of
hospitalization on DAPT (ASA and
clopidogrel), atorvastatin 80mg/day,
bisoprolol, ramipril and
methylprednisolone 4mg/day

- 5-month follow-up - free of
cardiovascular events

Summary - SLE:

* Autoimmune diseases like systemic lupus
erythematosus (SLE) often cause severe
cardiovascular disruption, with myocardial
infarction (MI) frequently being the first clinical
manifestation [1]

 PCl have a significantly higher risk of major
adverse cardiovascular events (MACEs), Mls and
repeated revascularizations in these patients
compared with the average population,
frequently due to in-stent restenosis [2]

e CABG can be performed with acceptable results
[3]

* Studies on detailed management of patients with
SLE undergoing PCl are missing

1. Ayyad M, et al. Cureus. 2023; 2. Bundhun PK, et al. Medicine. 2016; 95: ¢3200.; 3.
Sakowitz S, et al. The American Surgeon™. 2023; 89: 4025-4030




Summary:

* PClusing DCBs in patients with active SLE may be a promising
method of treating CAD, as it seems to reduce the risk of in-stent
restenosis, due to the absence of a foreign body in vessels 2
“leaving nothing behind”

 To our knowledge, this is the first case of an SLE patient with severe
LM stenosis treated only with DCBs



CASE: LCx ostial lesion

52-year-old male patient 2 CCS, angina CCS I

1IVSd = 1A cocm
LYIDd = 453 ¢m
LVPWd= 129 om

Medical history:

* Hyperlipidemia,

 HA

* Family history 2 mother MI 52 year old

> Positive dobutamine test in the basal

. . . Hypertrophy of LV walls, LVEF 60%
segments of the inferior and posterior wall YPETHORTY i



Coronary angiography

e
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Precise stent placement at the ostium

<70°

>70°

Prof. M. Lesiak
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ORIGINAL ARTICLE - BASIC SCIENCE WILEY

Clinical and procedural outcomes of percutaneous coronary
intervention for de novo lesions involving the ostial left
circumflex coronary artery

366 patients undergoing PCI for de novo
ostial LCx lesions

17.3% crossover
strategy strategy

34.1% very ostial
stenting

Clinical outcomes at a median follow-up of 901 (IQR 450-1728) days

37.2%

Kaplan-Meier TVR estimate

o
o4
£51
o
o
e
i
=
§ 24%
28 19%
= 12.3% !
{ i :
| : 1
8 i i i
oY . v y :
] 2 3 -
Years after ostial LCx PCI
Number at risk
347 267 176 128 20

Dravankinm L m

In the overall population, the incidence of TVR at 2 years was 19.0% while MACCE rate was 25.7%.

MACCE at 2 years
24
o
p=0.82
8 |
= |
8
Q T T T T
0 5 1 15 2
Years after ostial LCx PCI

8 Kaplan-Meier MACCE estimate
g
we
:
8§ 1 39.9%
g :
1
4. i
Z° :
8. |
“ 4
Years after ostial LCx PCI
Number at risk
347 264 172 125 87
g TVR at 2 years
°
p=0.58
&
< g
]
8.
o T T T T
0 5 1 15 2
Years after ostial LCx PCI

| S—y0ry OStial crossover LCx-LM

| m— two stent strategy

Percutaneous revascularization of the ostial LCx is associated with a high rate of TVR, regardless of the

stenting strategy. Intracoronary imaging and proper stent sizing may reduce the failure rates.
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Drug eluting balloon for ostial LCx or LAD

A retrospective analysis of 397 patients with de novo ostial lesions in the LAD (n=315) or LCx

Propensity score matching
ia using baseline variables
-
=)
= ¥
Patients enrolled
(n =216)
-
Y
Y
The DCB group The DES group
%0 (n=108) (n =108)
B
=
2
O
) Y
Demographic data
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DCB group — balloon only or hybrid strategy (DCB +
BMS)

DES group — crossover or precise stent positioning

Pan L et al. J Geriatr Cardiol 2023; 20(10): 716-727
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PCI: predilatation - NC balloon 2.75x12mm




PCI: predilatation - NC balloon 3.0x12mm
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PCI: SEB BDC 3.0x 14mm; 10 atm, 60 sek







The LM bifurcation is the most important bifurcation, and the LCx is the most
significant coronary artery side branch

Significant LCx stenosis often causes extensive ischemia

However, when treating LCx stenosis, the main vessel should not be
sacrificed = with DCB?
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Prevention &

Drug-eluting balloon: is it useful? Intervention

Bottom Line for Cath Lab Strategy

v Use DCB confidently for ISR

v Use selectively for small vessels, especially metal avoidance
strategy

v Consider in HBR / bifurcation / side branch but have bailout
DES ready

v Technique and imaging matter more than device choice

Azerbaijan
Society of
Cardiology

AZERBAIJAN
INTERVENTIONAL"
™ CARDIOLOGY MEETING

17-19 October 2025 |  The Ritz-Cariton, Baku
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