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Amin A. Nuruddin,g Dario Buccheri,h Giuseppe Seresini,i Raymundo Ocaranza,j

Gunasekaran Sengottvelu,k Nicola Pesenti,l Antonio Mangieri,m and Bernardo Cortesen,o,*, on behalf
of the EASTBOURNE investigators^

a Cardiology Department, Ospedale San Carlo Borromeo, Milan, Italy
b Cardiology Department, Ospedale Fatebenefratelli, Milan, Italy
c Cardiology Department, Ospedale Niguarda, Milan, Italy
d Cardiology Department, Sultanah Aminah Hospital Johor Bahru, Johor, Malaysia
e Cardiology Department, Hospital General Universitario de Ciudad Real, Ciudad Real, Spain
f Cardiology Department, European Hospital, Roma, Italy
g Cardiology Department, Institute Jantung Negara, Kuala Lumpur, Malaysia
h Cardiology Department, Ospedale S. Antonio Abate, Trapani, Italy
i Cardiology Department, Ospedale di Sondrio, Sondrio, Italy
j Cardiology Department, Hospital Lucus Augusti, Lugo, Spain
k Cardiology Department, Apollo Hospitals, Chennai, India
l Department of Statistics and Quantitative Methods, Division of Biostatistics, Epidemiology, and Public Health, University of Milano-Bicocca, Milan, Italy
m Department of Biomedical Sciences, Humanitas University, Pieve Emanuele-Milan, Italy, and Humanitas Clinical and Research Center IRCCS, Rozzano-Milan, Italy
n Fondazione Ricerca e Innovazione Cardiovascolare, Milan, Italy
o DCB Academy, Milan, Italy

Article history:

Received 5 September 2023

Accepted 17 November 2023

Keywords:

Acute coronary syndrome

Chronic coronary syndrome

Percutaneous coronary intervention

Drug-coated balloon

Sirolimus-coated balloon

A B S T R A C T

Introduction and objectives: The PEACE study (Performance of a sirolimus-eluting balloon strategy in

acute and chronic coronary syndromes) investigated for the first time whether a sirolimus-coated

balloon (SCB) (Magic Touch, Concept Medical, India) is associated with different outcomes depending on

whether it is used in acute coronary syndromes (ACS) or chronic coronary syndromes (CCS).

Methods: This was a post-hoc analysis from the all-comers EASTBOURNE Registry (NCT03085823). Out

of 2083 patients enrolled, an SCB was used to treat 968 (46.5%) ACS and 1115 (53.5%) CCS patients. The

primary endpoint was target lesion revascularization at 12 months, while secondary endpoints were

angiographic success and major adverse cardiovascular events.

Results: Baseline demographics, mean reference vessel diameter and mean lesion length were

comparable between ACS and CCS. Predilatation was more commonly performed in ACS (P = .007).

SCB was inflated at a standard pressure in both groups with a slight trend toward longer inflation time in

ACS. Angiographic success was high in both groups (ACS 97.4% vs CCS 97.7%, P = .820) with limited

bailout stenting. Similarly, at 12 months the cumulative incidence of target lesion revascularization (ACS

6.6% vs CCS 5.2%, P = .258) was comparable between ACS and CCS. Conversely, a higher rate of major

adverse cardiovascular events in acute presenters was mainly driven by myocardial infarction

recurrencies (ACS 10.4% vs CCS 8.3%, P = .009). In-stent restenosis showed a higher proportion of target

lesion revascularization and major adverse cardiovascular events than de novo lesions, independently of

the type of presentation at the index procedure.

Conclusions: This SCB shows good performance in terms of acute and 1-year outcomes independently of

the clinical presentation.
�C 2023 Sociedad Española de Cardiologı́a. Published by Elsevier España, S.L.U. All rights reserved.

Balón recubierto con sirolimus por el tratamiento del sı́ndrome coronario agudo
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R E S U M E N

Introducción y objetivos: El estudio PEACE (Performance of a sirolimus-eluting balloon strategy in acute and

chronic coronary syndromes) investiga por primera vez si un balón recubierto de sirolimus (BRS) (Magic
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Balón recubierto de fármaco

Balón recubierto de sirolimus
Touch, Concept Medical, India) deriva en resultados diferentes según se utilice en sı́ndromes coronarios

agudos (SCA) o crónicos (SCC).

Métodos: Este es un análisis post-hoc del registro EASTBOURNE (NCT03085823). De los 2.083 pacientes

inscritos, se utilizó un BRS para tratar a 968 (46,5%) pacientes con SCA y a 1.115 (53,5%) con SCC. El

objetivo primario es la revascularización de la lesión diana a los 12 meses; las variables secundarias son

el éxito angiográfico y los eventos cardiovasculares adversos mayores.

Resultados: Las caracterı́sticas demográficas iniciales, el diámetro medio del vaso de referencia y la

longitud media de la lesión son similares en ambos grupos. Es importante destacar que la predilatación

se realiza con mayor frecuencia en SCA que en SCC (p = 0,007). Los BRS se inflan a una presión estándar en

ambos grupos, con una ligera tendencia hacia un tiempo de inflado más largo en SCA. El éxito

angiográfico es alto en ambos grupos (el 97,4% en SCA frente al 97,7% en SCC; p = 0,820) con un limitado

uso de stents de rescate, y a los 12 meses la incidencia acumulada de revascularización de la lesión diana

es similar en SCA y SCC (el 6,6% en SCA frente al 5,2% en SCC; p = 0,258). Por el contrario, los eventos

cardiovasculares adversos mayores son más frecuentes en SCA (el 10,4% frente al 8,3% en SCC; p = 0,009)

debido a su mayor número de recaı́das. La reestenosis intrastent muestra una mayor proporción de

revascularización de la lesión diana y eventos cardiovasculares adversos mayores que las lesiones

nuevas, independientemente del tipo de presentación en el procedimiento inicial.

Conclusiones: Este BRS muestra buenos resultados agudos y a un año, independientemente de la

presentación clı́nica.
�C 2023 Sociedad Española de Cardiologı́a. Publicado por Elsevier España, S.L.U. Todos los derechos reservados.
Abbreviations

ACS: acute coronary syndrome

CCS: chronic coronary syndrome

ISR: in-stent restenosis

MACE: major adverse cardiovascular event

SCB: sirolimus-coated balloon

TLR: target lesion revascularization
INTRODUCTION

The use of drug-coated balloons (DCB) to treat coronary artery
disease has been expanding progressively in recent years. A
nonnegligible rate of target vessel failure in the modern era of
drug-elutingstents(DES)has created the need fordifferenttreatment
strategies during percutaneous coronary intervention (PCI).1,2

When compared with DES, DCBs do not leave any metallic
scaffolding in the vessel and provide fast and homogeneous
transfer of antiproliferative drugs into the vessel wall upon balloon
inflation. This treatment preserves coronary vasomotion, may
promote positive vessel remodelling, and potentially translates
into reduced late lumen loss at follow-up.3

The most widely accepted fields of application for DCB are in-
stent restenosis (ISR), small vessels and combined strategies with
DES during complex PCI (such as bifurcations).4–9 The available
data mainly refer to paclitaxel-based platforms; it is only more
recently that the introduction of new technologies for coating
balloons including -limus family drugs has led to some preclinical
and clinical studies using sirolimus-based platforms, thus opening
the way to their use in clinical practice.

Overall, DCB are not routinely used to treat native large-vessel
disease, since evidence is limited, and new-generation DES remain
the gold standard following the international guidelines. Similarly,
chronic total occlusions and acute coronary syndromes (ACS) still
represent a gray zone for DCB use and further information from
randomized clinical trials is needed.

As for the latter group, limited data are available. It has been
questioned that drug delivery may be impaired in thrombus-
containing lesions10; additionally, the need for mandatory lesion
preparation before DCB, as well as for prolonged balloon inflation,
may potentially discourage their use in acute settings where the risk
Please cite this article in press as: Laricchia A, et al. Sirolimus-coated ba
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of no-reflow is high. However, thrombus itself may also prevent
correct vessel sizing, which paves the way to stent malapposition;
in addition, the inflammatory milieu of ACS may favor delayed
tissue coverage. Accordingly, both these conditions may benefit
from the lack of stent struts, especially in multivessel coronary
disease where multiple revascularizations are anticipated.

The all-comers EASTBOURNE Registry aims to evaluate the
performance of a novel sirolimus-coated balloon in a large series of
patients (NCT03085823).11 The PEACE study (Performance of a
sirolimus-eluting balloon strategy in acute and chronic coronary
syndromes) is a post-hoc analysis that compares DCB performance
in chronic and acute settings.

METHODS

Device description

The Magic Touch balloon catheter (Concept Medical, India) is a
rapid exchange, semicompliant, sirolimus-coated balloon based on
the Nanolute technology. Sirolimus has poor lipophilicity and can
be easily lost in the bloodstream. The Nanolute technology is
intended to overcome these limitations. More specifically,
sirolimus submicron particles are encapsulated in a bilayer
phospholipid drug carrier (the nanocarrier). An inert gas-assisted
spray process provides circumferential balloon coating with
sirolimus nanocarriers. The drug concentration reaches 1.27 mg/
mm2. Upon balloon inflation at the target site, nanocarriers are
released and, due to pH variation, releases sirolimus, which then
penetrates the layers of the vessel wall.12

Available balloon sizes go up to 40 mm in length and 4 mm in
diameter and are all compatible with standard 0.014’’ wires and
6 Fr guiding catheters.

EASTBOURNE study design

The EASTBOURNE registry was a prospective, multicenter,
investigator-driven, clinical registry enrolling a real-world, all-
comer population treated with the Magic Touch sirolimus-eluting
balloon. The aim of this registry was to observe and evaluate the
performance of the sirolimus-coated balloon Magic Touch for the
treatment of any type of coronary lesion.13 The study was
conducted in accordance with the Declaration of Helsinki and
lloon in acute and chronic coronary syndromes: subanalysis of the
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each enrolled patient signed an informed consent form. The
demographics of the study population were collected including the
sex variable which was self-reported.

Thirty-eight centers in Europe and Asia with adequate
experience in DCB use were involved (each investigator had to
certify the use of at least 30 DCB per year in the last 5 years). All
patients aged more than 18 years-old and with an indication for
PCI were eligible for inclusion. The decision to use DCB or any other
treatment strategy was left to the operator’s choice. Lesion
evaluation was based on visual assessment by the single operator.
Apart from known hypersensitivity to sirolimus or other procedure
related drugs, the only exclusion criteria were the presence of
severe calcifications and tortuosity at the target vessel and severe
thrombotic burden not treatable with manual aspiration.

As recommended by the third report of the International DCB
Consensus Group, lesion preparation was strongly encouraged
with any device deemed appropriate and unsuccessful predilata-
tion was an exclusion criterion for DCB treatment.3

Prolonged DCB inflation was encouraged for at least 30 seconds
and preferably for 60 seconds. The decision to implant a stent after
DCB was left to the discretion of the operator but was
recommended only if there was residual at least type C dissection
and reduced thrombolysis in myocardial Infarction flow.

The study design included a clinical evaluation (telephone call
or visit) at 1, 6, 24 and 36 months and an office visit at 12 months
after the procedure.

The primary endpoint was clinically indicated target lesion
revascularization (TLR) at 12 months. Secondary endpoints were
angiographic success (residual stenosis less than 50% and
thrombolysis in myocardial Infarction 3 coronary flow), procedural
success (angiographic success and absence of adverse cardiovas-
cular events during hospitalization) and major adverse cardiac
events (MACE), a composite of cardiac death, acute spontaneous
myocardial infarction (MI) and need for TLR at 6, 12, 24, and
36 months of implantation. A centralized event committee
composed of cardiologists not participating at the study evaluated
all the events in the electronic case report form after having
obtained the relative documentation.
Figure 1. Central illustration. PEACE substudy population with procedural and 12
presentation at the index procedure. B. immediate procedural outcomes in terms

myocardial infarction 3 coronary flow) compared between ACS and CCS patients. C. 1
patients. ACS, acute coronary syndrome; CCS, chronic coronary syndrome; MACE
infarction; STEMI, ST-elevation myocardial infarction; TLR, target lesion revascula

Please cite this article in press as: Laricchia A, et al. Sirolimus-coated ba
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PEACE substudy

The PEACE substudy was a post-hoc cohort analysis to compare
the performance of the Magic Touch device in ACS vs chronic
coronary syndromes (CCS) based on the clinical presentation at the
index procedure. ACS included patients presenting with unstable
angina, non-ST-elevation MI (NSTEMI) and ST-elevation MI
(STEMI), while CCS included patients with stable angina and
silent ischemia. Both de novo lesions and ISR were included in the
analysis. After comparing baseline and procedural characteristics
between the 2 groups, we focused on in-hospital (angiographic
success) and 12-month outcomes (need for TLR and occurrence of
MACE).

Statistical analysis

Categorical variables are reported as count and percentage, and
continuous variables as the mean � standard deviation (SD) or
median [interquartile range (IQR)]. The Student t test was used to
assess differences between parametric continuous variables, the
Mann-Whitney U test for nonparametric variables, and the chi-square
test or Fisher exact test for categorical variables. The overall
cumulative risk of TLR was estimated using the Kaplan-Meier
method, and differences among groups with the log-rank test.
Comparison of outcome was evaluated between CCS and ACS and
thereafter stratified according to the type of target lesion (de novo vs
ISR). The effect of clinical indication for PCI on study endpoints was
estimated by a Cox proportional hazards model and expressed as a
hazard ratio (HR), 95% confidence interval (95%CI) and P value.
Adjusted models were used based on clinical and procedural
characteristics with statistical significance, which included age,
sex, dyslipidemia, previous MI, previous PCI, left ventricular ejection
fraction, creatinine, hemoglobin, predilatation, SCB pressure of
inflation, and SCB time of inflation. A 2 -sided P < .05 was considered
statistically significant; all analyses were performed using the R
software (R Core Team 2022, R Foundation for Statistical Computing,
Austria).
-month outcomes. A. overall population at baseline according to the clinical
 of angiographic success (residual stenosis less than 50% and thrombolysis in

2-month outcomes in terms of TLR and MACE compared between ACS and CCS
, major adverse cardiovascular event; NSTEMI, non–ST-elevation myocardial
rization; UA, unstable angina.
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Table 1
Baseline characteristics compared between acute coronary syndrome and chronic coronary syndrome patients in the overall population

Baseline characteristics ACS

(n = 968)

CCS

(n = 1115)

P

Age (mean � SD) 67.07 (11.74) 66.22 (10.84) .086

Male (n, %) 768 (79.3) 922 (82.7) .058

Diabetes (n, %) 414 (42.8) 450 (40.4) .285

Dyslipidaemia (n, %) 681 (70.4) 815 (73.1) .181

Hypertension (n, %) 747 (77.2) 857 (76.9) .909

Previous MI (n, %) 447 (46.2) 447 (40.1) .006

Previous PCI (n, %) 592 (61.2) 788 (70.7) < .001

Previous CABG (n, %) 119 (12.3) 125 (11.2) .485

HF (n, %) 79 (8.2) 91 (8.2) > .999

LVEF (mean � SD) 51.09 (10.96) 52.28 (11.08) .016

Creatinine (mean � SD) 1.19 (0.96) 1.13 (0.68) .095

Haemoglobin (mean � SD) 13.3 (2.2) 13.47 (2.09) .077

Clinical presentation (n, %)

UA 364 (37.6) -

NSTEMI 445 (46%) -

STEMI

Early < 12 h 91 (9.4) -

Late > 12 h 68 (7) -

Stable angina - 706 (63.3)

Silent ischemia - 409 (36.7)

ACS, acute coronary syndrome; CABG, coronary artery by-pass graft; CCS, chronic coronary syndrome; HF, heart failure; LVEF, left ventricle ejection fraction; MI, myocardial

infarction; NSTEMI, non-ST elevation myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST elevation myocardial infarction; UA, unstable angina.

Figure 2. Twelve-month outcomes of the PEACE cohort of patients (ACS and CCS) according to the type of lesion treated (de novo and ISR). A: overall population at

baseline according to type of lesion treated. B: 12-month outcomes in terms of TLR and MACE according to the type of lesion treated and compared between ACS and
CCS patients. ACS, acute coronary syndrome; CCS, chronic coronary syndrome; ISR, in-stent restenosis; MACE, major adverse cardiovascular event TLR, target lesion
revascularization.
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Table 2
Procedural data compared between acute coronary syndrome and chronic coronary syndrome patients in the overall population

Procedural data ACS (n = 968) CCS (n = 1115) P

Lesion type (n, %) .683

De novo 540 (55.8) 633 (56.8)

ISR 428 (44.2) 482 (43.2)

Single lesion treated (n, %) 864 (89.3) 990 (88.8) .605

Thrombus detected (n, %) 91 (9.4) 0 (0) -

Thrombus aspiration (n, %) 17 (18.7) - -

RVD, mm (mean � SD) 2.56 (0.68) 2.55 (0.72) .881

Lesion length, mm (mean � SD) 18.49 (9.2) 18.9 (9.14) .302

Pre-dilatation (n, %) 905 (93.5) 1005 (90.1) .007

SCB diameter, mm (mean � SD) 2.64 (0.56) 2.64 (0.56) .824

SCB pressure of inflation, atm (mean � SD) 9.76 (3.66) 10.02 (4.93) .189

SCB time of inflation, sec (mean � SD) 58.74 (15.84) 56.94 (22.2) .036

Complications (n, %) 14 (1.4) 18 (1.6) .895

Bailout stent implantation (n, %) 68 (7) 93 (8.3) .592

Final dissection left (n, %) 36 (3.7) 37 (3.3) .707

Angiographic success (n, %) 943 (97.4) 1089 (97.7) .820

ISR, in-stent restenosis; RVD, reference vessel diameter; SCB, sirolimus coated balloon.

Lesion characteristics refer to the main lesion in case of multiple lesions treated.
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RESULTS

Overall, 2123 patients treated with Magic Touch DCB were
enrolled in the EASTBOURNE registry between September
2016 and November 2020. The clinical presentation at the index
procedure was not reported in 40 patients, so that 2083 patients
were finally included in the PEACE substudy. This population
included 1115 (53.5%) CCS patients and 968 (46.5%) ACS patients
treated with the study device. There were 364 patients with
unstable angina (37.6%), 445 with NSTEMI (46%) and 159 with
STEMI (16.4%, including early and late presenters belonged to the
latter group) (figure 1A). A total of 79% of the lesions included in
the ACS group were deemed culprit lesions by the investigator. The
12-month follow-up information was completed in 1927 patients
(92.5%).

Baseline demographics were comparable between ACS and CCS
patients, except for the prevalence of previous MI, which was
higher for acute presentations (ACS 46.2% vs CCS 40.1%, P = .006)
(table 1). De novo lesions represented more than half of the total
study population (56.3%) and were equally distributed between
the 2 groups (P = .683) (figure 2A). Procedural characteristics are
reported in table 2. A DCB strategy was applied to a single lesion in
most patients (89.3% vs 88.8% in ACS vs CCS patients respectively,
P = .695), but up to 4 lesions were eventually treated with DCB in a
few cases. As assessed by fluoroscopy, mildly and moderately
calcified lesions were more common among ACS and CCS patients
Table 3
12 months outcomes compared between acute coronary syndrome and chronic c

Outcome data ACS (n = 968) 

MACE (n, %) 101 (10.4) 

TLR (n, %) 58 (6.6) 

Death (n, %) 38 (3.9) 

Cardiac death 13 (1.3) 

Spontaneous MI (n, %) 34 (3.9) 

Bleeding (n, %) 8 (0.9) 

ACS, acute coronary syndrome; CCS, chronic coronary syndrome; MACE, major adverse ca

Please cite this article in press as: Laricchia A, et al. Sirolimus-coated ba
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respectively, while severely calcified lesions were equally repre-
sented (mild 61.2% vs 9.4%; moderate 31.8% vs 84.4%; severe 7.1%
vs 6.2%; P � .001). Mean reference vessel diameter as well as mean
lesion length were comparable between the 2 groups (diameter
2.56 � 0.68 vs 2.55 � 0.72 respectively, P = .881; length 18.49 � 9.20
vs 18.9 � 9.14 respectively, P = .302). Notably, predilatation was
performed in a high proportion but not in all patients, despite strong
recommendation per protocol, and was more commonly used in ACS
than in CCS patients (93.5% vs 90.1%, P = .007). DCB were inflated at a
standard pressure in both groups (mean atmospheres 9.76 � 3.66 vs
10.02 � 4.93, P = .189) with a moderately longer inflation time in
acute coronary syndromes (mean duration expressed in seconds
58.74 � 15.84 vs 56.94 � 22.2, P = .036).

Angiographic success was high in both groups (ACS 97.4% vs
CCS 97.7%, P = .820) (figure 1B) and stent implantation was limited
to a low proportion of patients (ACS, n = 68, 7% vs CCS, n = 93, 8.3%;
P = .592) for acute vessel recoil or flow-limiting dissection. Overall,
a final dissection as detected on angiography was left in 73 patients
(36 ACS, 3.7% vs 37 CCS, 3.3%; P = .707).

Table 3 and figure 1C report the overall 1-year unadjusted
outcomes. At 12 months, the cumulative incidence of TLR was
comparable irrespective of whether the index procedure had been
performed in an acute or a chronic setting (6.6% vs 5.2%
respectively, HR, 0.792; 95%CI, 0.528-1.186; P = .258) (figure 3);
conversely, the cumulative incidence of MACE was higher for ACS
presenters (10.4% vs 8.3%, HR, 0.656; 95%CI, 0.477-0.902; P = .009)
oronary syndrome patients in the overall population

CCS (n = 1115) P

92 (8.3) .009

55 (5.2) .258

27 (2.4) .065

3 (0.3)

13 (1.2) < .001

5 (0.5) .378

rdiovascular events; MI, myocardial infarction; TLR, target lesion revascularization.

lloon in acute and chronic coronary syndromes: subanalysis of the
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Figure 3. Kaplan-Meier curve comparing the incidence of TLR between ACS and CCS patients over 12 months of follow-up. ACS, acute coronary syndrome; CCS,
chronic coronary syndrome; TLR, target lesion revascularization.
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and its occurrence seemed to diverge from the 6-month follow-up
onwards (figure 4). The difference in the composite endpoint was
mainly driven by a higher incidence of spontaneous MI (3.9% vs
1.2%, P < .001).

After adjustment of study outcomes for baseline and procedural
characteristics, the overall study results were confirmed (TLR: HR,
0.76, P = .202; MACE: HR, 0.70, P = .036).

Subgroup analyses of the ISR and de novo lesions were also
performed (patients with ACS treated for ISR 428, 47%; patients
with CCS treated for ISR 482, 53%). At 12 months of follow-up, ISR
treated with DCB showed a higher proportion of TLR and MACE
occurrence compared with de novo lesions treated with a similar
strategy (figure 5 and figure 6), independently of the type of
presentation at the index procedure (for more details see table 4
and figure 2B). Similarly, it is noteworthy that recurrent
spontaneous MI (a single component of the composite endpoint)
Figure 4. Kaplan-Meier curve comparing the incidence of MACE between ACS and
chronic coronary syndrome; MACE, major adverse cardiovascular event.

Please cite this article in press as: Laricchia A, et al. Sirolimus-coated ba
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was more common in ACS than CCS patients treated for ISR rather
than de novo lesions (12-month cumulative rate of MI for de novo
lesions: 1.2% vs 0.8% in ACS vs CCS, P = .748; 12-month cumulative
rate of MI for ISR: 7.2% vs 1.8% in ACS vs CCS, P < .001).

DISCUSSION

Percutaneous reperfusion strategies have dramatically im-
proved outcomes in patients presenting with acute MI, and stent
implantation has progressively overcome plain old balloon
angioplasty by reducing the need for TLR at follow-up.14

Nevertheless, even new generation DES do not significantly reduce
the incidence of hard endpoints such as mortality or recurrent MI
during long-term follow-up, which has been explained by the
 CCS patients over 12 months follow-up. ACS, acute coronary syndrome; CCS,

lloon in acute and chronic coronary syndromes: subanalysis of the
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Figure 5. Kaplan-Meier curve comparing the incidence of TLR between ISR and de novo lesions over 12 months of follow-up. ISR, in-stent restenosis; TLR, target
lesion revascularization.
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possible occurrence of stent-related complications (late and very-
late thrombosis).15

As an alternative, a DCB strategy combines the advantages of an
antiproliferative drug with the absence of a metallic permanent
scaffolding of the vessel.

The main findings of the present study can be summarized as
follows: a) this is the first study investigating the performance of
a sirolimus DCB in acute coronary syndromes, given that only
paclitaxel-based platforms have previously been validated in
this setting; b) the Magic Touch sirolimus DCB shows similar
performance in terms of acute and 1-year outcomes whether
used for PCI during ACS or CCS; c) similar predilatation rates
and DCB inflation times between ACS and CCS suggest that
longer procedural times, as expected when using DCB, do not
prevent operators from applying this strategy even in the acute
setting.
Figure 6. Kaplan-Meier curve comparing the incidence of MACE between ISR and de
chronic coronary syndrome; MACE, major adverse cardiovascular event.

Please cite this article in press as: Laricchia A, et al. Sirolimus-coated ba
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As already mentioned, evidence on the application of DCB to
ACS patients are limited to some prospective registries and a few
randomized trials, all based on the use of paclitaxel-eluting
balloons.16–19The REVELATION (Revascularization with paclitaxel-
coated balloon angioplasty vs drug-eluting stenting in acute MI)
trial enrolled 120 STEMI patients eligible for primary PCI who were
randomized 1:1 to either treatment with DCB (Pantera Lux,
Biotronik, Germany) or DES (Orsiro, Biotronik; or Xience, Abbott,
Abbott Park, United States). The angiographic follow-up at
9 months showed that the primary endpoint fractional flow
reserve did not differ between the 2 groups (P = .27); similarly,
there was no difference in the clinical secondary composite
endpoint MACE (P = 1.0), which also included TLR (3% for DEB vs 2%
for DES).19 A similar MACE rate between the 2 groups was
confirmed at 2 years of follow-up (hazard ratio, 2.86; 95%CI, 0.30-
27.53; P = .34). Only 1 additional event was reported between the
 novo lesions over 12 months of follow-up. ACS, acute coronary syndrome; CCS,
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Table 4
12 months outcomes compared between acute coronary syndrome and chronic coronary syndrome patients treated for either de novo coronary lesions or in-stent
restenosis lesions

De novo coronary lesions (n = 1173)

Outcome data ACS (n = 540) CCS (n = 633) P value

MACE (n, %) 32 (5.9) 25 (3.9) .152

TLR (n, %) 9 (1.8) 13 (2.2) .851

Death (n, %) 16 (3.0) 8 (1.3) .065

Cardiac death 3 (0.6) 0 (0)

MI (n, %) 6 (1.2) 5 (0.8) .748

Bleeding (n, %) 3 (0.6) 3 (0.5) > .999

ISR lesions (n = 910)

Outcome data ACS (n = 428) CCS (n = 482) P value

MACE (n, %) 69 (16.1) 67 (13.9) .398

TLR (n, %) 49 (12.6) 42 (9.2) .141

Death (n, %) 22 (5.1) 19 (3.9) .478

Cardiac death 10 (2.3) 3 (0.6)

MI (n, %) 28 (7.2) 8 (1.8) < .001

Bleeding (n, %) 5 (1.3) 2 (0.4) .330

ACS, acute coronary syndrome; CCS, chronic coronary syndrome; ISR, in-stent restenosis; MACE, major adverse cardiovascular events; MI, myocardial infarction; TLR, target

lesion revascularization.
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9-month and 2-year follow-up. The specific patient was initially
allocated to DCB angioplasty but required bailout stenting during
the index procedure and TLR occurred due to ISR leading to an
acute coronary syndrome at 561 days after implantation.20

The PEP-CAD NSTEMI trial enrolled 210 NSTEMI patients with
de novo coronary lesions randomized to treatment with either a
paclitaxel-coated DCB (SeQuent Please, B. Braun Melsungen AG,
Germany) or a standard bare metal stent (BMS). DCB showed
noninferiority to BMS since both the primary endpoint, target
lesion failure, and the secondary endpoint, MACE, were compara-
ble between the 2 groups (target lesion failure 3.8% vs 6.6% for DCB
and BMS respectively, P = .53; MACE 6.7% vs 14.2% for DCB and
BMS respectively, P = .11).18

In the prespecified subanalysis of the BASKET-SMALL 2 trial,
which included lesions in vessels with diameter < 3 mm, at 1-year
follow-up there was no significant difference in the incidence of
the primary endpoint, MACE, by randomized treatment in patients
with ACS (HR, 0.50; 95%CI, 0.19-1.26 for DCB vs DES) or CCS (HR,
1.29; 95%CI, 0.67-2.47) for DCB vs DES and there was no interaction
between clinical presentation and treatment effect (P for interac-
tion .088).21

Nevertheless, a class effect for DCB is not to be expected given
the huge heterogeneity in formulations, doses, release kinetics and
drug-tissue interaction. Antiproliferative drugs belonging to the
limus family usually have a worse transfer rate to tissues compared
with paclitaxel. To overcome these limitations, several technolo-
gies have been implemented to provide sirolimus delivery,
including those using a phospholipid drug carrier, on which the
Magic Touch platform is based.3

The present study shows for the first time the performance of a
sirolimus-eluting balloon in the setting of acute coronary
syndromes. By direct comparison between ACS and CCS patients,
we show that there was no significant difference in procedural and
1-year outcomes in terms of angiographic success and TLR, thus
supporting its use in both settings without distinction. The higher
incidence of MACE observed in ACS patients was mainly driven by
the occurrence of new spontaneous MI (not procedurally related).
This result could be expected, regardless of the device used, since
recurrences are not uncommon after ACS (in this series ACS
Please cite this article in press as: Laricchia A, et al. Sirolimus-coated ba
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patients also had a higher rate of previous MI among baseline
characteristics).

In addition, our study is based on an all-comers prospective
registry that includes both small and large vessels, de novo and ISR
lesions, single vessel, and multiple vessels disease.

Despite such a heterogenous population, the overall outcomes
at 12 months of follow-up after Magic Touch use in ACS patients
were good and not different from those of SCB use in CCS patients;
notably, in this all-comers registry, the rates of TLR and MACE in
the cohort of patients with de novo lesions (1.9% and 5.9%,
respectively) are comparable to those reported for paclitaxel-
coated balloons used for selected populations in the previously
mentioned trials (such as the 3% TLR rate in the REVELATION trial
or the 6.7% MACE rate in the PEP-CAD NSTEMI trial). In addition,
current generation DES used in the acute setting yield similar
results on follow-up. For example, the TLR incidence was 2.7% for a
biodegradable polymer sirolimus-eluting stent in the MASTER
study (which compared a DES with a BMS), while in the BIOSTEMI
trial, comparing a biodegradable polymer sirolimus-eluting stent
with a durable polymer everolimus-eluting stent, the rate was 2%
and 3%, respectively.22,23

The apparently worse outcomes for the Magic Touch DCB used
in the cohort with ISR are still in line with previous studies on
paclitaxel balloons used to treat ISR, which showed a TLR rate of
10%-15% at 12 months.24,25 Notably, our results are independent of
the indication for PCI (ACS vs CCS) and confirm that treatment
strategies for ISR remain a challenge.

Finally, our study shows similar predilatation rates and DCB
inflation time between ACS and CCS. Moreover, we observed that
even the presence of thrombus (detected in 91 ACS patients and
preventively addressed with aspiration in a small proportion of
these, 18.7%) did not prevent operators from using a DCB strategy.

Limitations

The main limitations of this study can be summarized as
follows: a) despite being an all-comers registry, it was restricted to
centers experienced with DCB use and could not therefore be truly
lloon in acute and chronic coronary syndromes: subanalysis of the
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representative of real-world practice with DCB; b) there was no
core-lab and both lesion assessment at baseline and evaluation of
the final procedural results were left to each operator, thus limiting
standardization in image interpretation; c) this is a post-hoc
analysis and, although the CCS and ACS populations were
numerically well balanced, our results should be considered
hypothesis generating; similarly, ACS represents a heterogenous
group in which ST-elevation MI, non–ST-elevation MI and unstable
angina coexist but may respond differently to treatment.
Accordingly, further studies and randomized trials are needed to
confirm our observations and draw solid conclusions.

CONCLUSIONS

The Magic Touch sirolimus DCB shows good performance in
terms of acute and 1-year outcomes whether used for PCI during
ACS or CCS. In addition, despite often being time-consuming, a DCB
strategy is feasible even in the acute setting where operators
usually feel more comfortable with quicker and rapidly resolutive
procedures.

KEY POINTS

WHAT IS KNOWN ABOUT THE TOPIC?

- Limited data are available on the use of drug-coated

balloons in acute coronary syndromes.

- To date, only paclitaxel-based drug-eluting platforms

have been validated in this setting.

WHAT DOES THIS STUDY ADD?

- For the first a time, a sirolimus-based platform (the

Magic Touch balloon) showed equally good performance

in terms of acute and 1-year outcomes whether used in

acute or chronic coronary syndromes.

- Similar predilatation rates and inflation times between

the acute and chronic settings suggest that longer

procedural times, as expected when using a drug-coated

balloon, do not prevent operators from applying this

strategy even in the acute setting.
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