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Objectives: This study sought to assess the efficacy of the drug-coated balloon (DCB) ESSENTIAL for the treatment
of in-stent restenosis (ISR).
Background: DCBs have proven a valid therapeutic option for the management of ISR in several clinical trials, yet
no class effect can be claimed. Accordingly, every new DCBmodel has to be individually evaluated through clin-
ical studies.
Methods: This is a prospective, multicenter study including consecutive patients undergoing percutaneous coro-
nary intervention for ISR with the ESSENTIAL DCB. A 6-month quantitative coronary angiography (QCA)/optical
coherence tomography (OCT) follow-up was scheduled. The primary endpoint was OCT-derived in-segment
maximal area stenosis. Secondary endpoints included QCA-derived in-segment late lumen loss (LLL) and target
lesion failure (TLF) rates at 6, 12, and 24months. TLF was defined as the composite of cardiac death, target vessel
myocardial infarction, and target lesion revascularization.
Results: A total of 31 patients were successfully treated with DCB, with 67% of ISR corresponding to drug-eluting
stents (DES). At 6 months, 26 patients underwent the scheduled angiographic follow-up. The mean value for in-
segment maximal area stenosis was 51.4 ± 13% and the median value was 53% (IQR 46.4–59.5). In the DES-ISR
subgroup, these parameterswere 52.6±10% and55.2% (IQR49.3–58.5), respectively. In-segment LLLwas0.25±
0.43mmwith only 2 (7.7%) patients showing binary restenosis (N50%). The incidence of TLFwas 10% at 6months,
13.3% at 12 months, and 13.3% at 24 months.
Conclusions: In this study, the ESSENTIAL DCB showed sustained efficacy in the prevention of recurrent restenosis
after treatment of ISR.
Summary:We sought to assess the efficacy of the drug-coated balloon ESSENTIAL for the treatment of in-stent re-
stenosis through a prospective, multicenter study including QCA and OCT assessment at 6-month follow-up. The
primary endpoint was in-segment maximal area stenosis. Among the 31 patients successfully treated with the
ESSENTIAL DCB, an angiographic follow-up was conducted in 26. Mean in-segment maximal area stenosis was
51.4 ± 13% and the median value was 53% (IQR 46.4–59.5). In the DES-ISR subgroup, corresponding values
were 52.6 ± 10% and 55.2% (IQR 49.3–58.5), respectively. The observed in-segment LLL was 0.25 ± 0.43 mm
and binary restenosis rate was 7.7%. TLF was 10% at 6 months and 13.3% at 12 and 24 months.
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1. Introduction

In-stent restenosis (ISR) has become less prevalent with the nearly
systematic use of drug-eluting stents (DES) in percutaneous coronary
interventions (PCI). Nonetheless, because of the increased complexity
of lesions treated with DES, 5–10% of PCI are performed over ISR lesions
[1]. However, treatment of ISR remains challenging, with a variable rate
of recurrent restenosis [2].

Two networkmeta-analyses comparing existing transcatheter strat-
egies for the treatment of ISR indicated, in the frequentist and Bayesian
frameworks, that everolimus-eluting stents and drug-coated balloons
(DCB) are the most effective devices [3,4]. Based on this evidence, the
European Society of Cardiology issued a class I recommendation (level
of evidence A) for DCB use in the treatment of in-stent restenosis of
bare metal stents (BMS) or DES in their latest guidelines on myocardial
revascularization [5].

The vast majority of currently-approved DCBs are coated with pacli-
taxel because of its lipophilicity and tissue retention characteristics [6].
However, the various paclitaxel DCB systems differ widely in drug-
delivery technology and excipients used, thereby resulting in differ-
ences in specific elution kinetics and tissue retention. Therefore, no
class effect can be claimed for all DCBs, and new designs need to be in-
dividually assessed through preclinical and clinical studies.While quan-
titative coronary angiography (QCA) is by far the most commonly used
technique to assess neointimal inhibition after DCB treatment in such
studies, it provides only rudimentary capability for detecting the real di-
ameter stenosis, mainly due to limitations inherent to bi-dimensional
imaging, foreshortening effects, and overlapping of vessel segments.
These limitations account for the lower accuracy and usefulness of
QCA for the assessment of microscopic phenomena such as neointimal
proliferation. Thus, QCA is unable to distinguish neointimal hyperplasia
from neoatherosclerosis or to detect mild/moderate degrees of stent
underexpansion. On the contrary, optical coherence tomography
(OCT) allows a precise and highly reliable evaluation of neointimal pro-
liferation. Even so, because imaging evaluation is conducted at mid-
term timepoints (6–12 months), a longer clinical follow up is also re-
quired to confirm the sustained clinical efficacy of the DCB in assess-
ment studies.

The present study aimed to assess the efficacy of the ESSENTIAL DCB
(iVascular, Barcelona, Spain) [7,8] for the treatment of ISR using QCA
and OCT assessment at 6 months and clinical evaluation up to
24 months. The ESSENTIAL DCB has a uniform coating of paclitaxel in
a 3 μg/mm2 eluting formulation and incorporates the proprietary
TransferTech™ technology, which is based on the ultrasonic deposition
of nanodrops leading to a homogenous drug coating.

2. Methods

This study is a prospective, multicenter, single-arm investigation,
aiming primarily to assess the efficacy of the ESSENTIAL DCB in ISR le-
sions by means of QCA and OCT examination at 6-month follow-up
and secondarily to evaluate clinical outcomes up to24months following
treatment. The study was carried out according to the Declaration of
Helsinki; itwas approved by the clinical investigation ethics committees
of all participating centers. Accordingly, all included patients provided
written informed consent.

2.1. Population

All consecutive patients scheduled to undergo PCI for a first signifi-
cant ISR of a BMS or DES were deemed eligible. Significant restenosis
was defined by standard angiographic and/or fractional flow reserve
criteria. Angiographic inclusion criteria included focal or diffuse ISR
(Mehran Patterns I and II). Angiographic exclusion criteria was com-
prised of the following: totally occlusive or proliferative ISR; ISR involv-
ing inter-stents gaps and stent margins; ISR within the left main

coronary level; angiographic findings suggestive of stent thrombosis
or neoatheroma plaque rupture; and visualization of an overt stent
underexpansion by conventional angiography, angiography-based en-
hancing technologies, or intravascular imaging. Clinical exclusion
criteria included age N75 years, left ventricular ejection fraction b40%,
moderate or severe kidney function impairment, unsuitable vascular ac-
cesses, and known contrast allergies.

2.2. Procedures

After obtaining coronary angiograms, ISR deemed to be significant
was treated with a non-compliant plain angioplasty balloon inflated to
attain optimal expansion. Balloon diameter was chosen to be the same
or up to 0.5 mm greater than the nominal diameter size of the original
stent; the balloon lengthwas selected to be similar to or slightly shorter
than the underlying stent. After ruling out a significant dissectionwhich
could indicate a need for a new stent, the DCB was then employed.

TheDCB ESSENTIAL balloon is a paclitaxel-coated balloonwith a uni-
form 3 μg/mm2 eluting formulation. The balloon incorporates the pro-
prietary TransferTech™ technology, which is based on the ultrasonic
deposition of nanodrops, following the dry-off process, leading to a ho-
mogenous drug coating. This allows more uniform and complete treat-
ment of the vessel, in addition to rapid and optimal drug transfer due to
its microcrystalline structure and the lipophilic nature of both paclitaxel
and the excipient. Themanufacturer estimates a theoretical drug release
total time of 30 to 60 s (mostly at 45 s), whichmeans that balloon infla-
tion for longer than 60 s would not lead to any additional drug release.
The preclinical efficacy and safety of the device have been successfully
addressed in a swine model [7]. The ESSENTIAL DCB has been clinically
evaluated in the setting of de novo lesions in small coronary vessels,
showing favorable results [8].

The DCB diameter was recommended by protocol to be the same or
0.5mmgreater than the nominal diameter size of the original stent. The
length of the DCB was also similar to that of the previous plain balloon
used, but at least 4 mm longer than the ISR length. A first inflation at a
pressure N8 atmwasmaintained for 45 s, followed by a second inflation
lasting for 30 additional seconds.

Final bailout stenting was left to operator discretion if a suboptimal
angiographic outcome was observed after DCB inflation. A suboptimal
result was defined as residual stenosis N30%, National Heart, Lung, and
Blood Institute dissection type ≥C, or a Thrombolysis in Myocardial In-
farction (TIMI) flow b3 [9]. After the procedure, the prescribed duration
of dual antiplatelet therapy was at least 6 months.

2.3. Endpoints

The primary endpoint was OCT-derived maximal area stenosis
6 months after intervention. Secondary endpoints included QCA-
derived in-segment late lumen loss (LLL) at 6 months and target lesion
failure (TLF) incidence at 6, 12, and 24 months post-intervention. TLF
was defined as the composite of cardiac death, target vessel myocardial
infarction, and target lesion revascularization (TLR).

2.4. Quantitative coronary angiography

Baseline coronary angiography was performed at 30 frames per sec-
ond in 2 different views with at least 30° difference using 6 F catheters.
Pre-procedural and post-procedural angiograms were obtained during
breath hold without a guide wire in the coronary artery. Projections
were selected without overlap of the target lesion, minimizing
foreshortening of the segment of interest. Intracoronary nitroglycerine
was administered before acquisition of the angiogram. Follow-up angi-
ography was performed using the same projections as baseline coro-
nary angiography.

All study baseline and follow-up coronary angiograms were ana-
lyzed in an independent QCA Core Lab (ICICOR, Valladolid, Spain).
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QCA measurements were performed on a single “worst” projection
(i.e., the projection in which the stenosis looked most severe).

Analyses were performed for in-stent and in-segment vascular re-
gions. Acute gain was calculated from the difference between post-
and pre-procedure minimum lumen diameter (MLD). LLL was calcu-
lated from the MLD difference between post-procedure and follow-up
measurements, either for in-stent or in-segment analysis. Diameter ste-
nosis (DS) was definedwith respect to reference vessel diameter (RVD)
as %DS = [1− (MLD/RVD)] × 100.

Angiographic success was defined as achievement of final residual
stenosis b30% and TIMI flowgrade ≥3. Device successwas defined as an-
giographic success using the DCB. Binary restenosis was defined as ste-
nosis N50%.

2.5. Optical coherence tomography

OCT images were acquired at the 6-month follow-up. Investigators
used currently available optical frequency domain imaging systems
(Ilumien or Optis Imaging System™, Abbott Vascular, USA) with a pull-
back speed of 20mm/s. The imaging catheterwas advanced 10mmdis-
tal to the target stent, and the amount and rate of contrast injectionwas
as previously tested in order to attain a complete wash-out of the vessel
lumen.

All analysis was blinded to the coronary angiogram and performed
offline by an independent core lab, which performed measurements
every other millimeter from the entire stented and adjacent segments
(5 mm proximal and distal). Values measured were minimal lumen

Fig. 1. Flow chart of the study.

Table 1
Clinical characteristics.

N = 33

Age, years 57.72 ± 9.6
Female 7 (21.2)
Diabetes 9 (27.3)
Hypertension 10 (30.3)
Hypercholesterolemia 19 (57.6)
Current smoker 9 (27.3)
Previous myocardial infarction 18 (54.5)
LVEF (%) 54.6 ± 10.5
Previous CABG 1 (3)
Stable angina 22 (66.6)
Acute coronary syndrome 11(33.3)
DES restenosis 22 (66.6)
BMS restenosis 11 (33.3)

Values are presented as mean ± SD or n (%).
BMS=Baremetal stent; CABG=coronary artery bypass grafting; DES=Drug
eluting stent; LVEF = Left Ventricular ejection fraction; MI = Myocardial
infarction.

Table 2
Procedural characteristics.

ISR lesions treated 33
Mehran I pattern 14 (42%)
Mehran II pattern 19 (58%)
Target vessel LAD 12 (36.3)
Target vessel LCx 11 (33.3)
Target vessel RCA 10 (30.4)
Predilatation balloon diameter, mm 2.93 ± 0.52
Predilatation balloon length, mm 16.12 ± 5.3
Peak predilatation pressure, atm 17.12 ± 3.5
DEB diameter, mm 3.02 ± 0.51
DEB length, mm 19.83 ± 4.9
Max. balloon diameter to index stent nominal diameter ratio 0.98 ± 0.29
Additional stenting 2 (6)
DEB angiographic success 31 (94%)
Procedural success 33 (100)

Values are presented as mean ± SD or n (%).
DEB= drug eluting balloon; ISR= in-stent restenosis; LAD= left anterior descending ar-
tery; LCx = left circumflex artery; RCA= right coronary artery.
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area, minimal stent area, maximal neointimal thickness, maximal neo-
intimal area, and maximal area stenosis. Area stenosis was calculated
as the difference between stent area and lumen area, divided by stent
area. This parameterwas calculated along the entire length of the exam-
ined target region (stented and adjacent segments) at 1 mm intervals.
For calculation of this parameter in the 5 mm stent margins (adjacent
segments), the stent area was assumed to be that of the corresponding
stent edge. The highest value for the maximal area stenosis was ob-
tained for each coronary segment.

2.6. Clinical events

All deaths were considered cardiac death unless an unequivocal
non-cardiac cause could be established. Myocardial infarction was de-
fined according to the fourth Universal Definition by the European Soci-
ety of Cardiology and the American College of Cardiology Foundation.
TLRwas defined as either repeat percutaneous or surgical revasculariza-
tion for a lesion anywhere within the stent or the 5 mmmargins. Stent
thrombosis was defined according to the Academic Research Consor-
tium criteria. A clinical events committee adjudicated all reported
outcomes.

2.7. Statistical analysis

In order to evaluate the sample, analyses performed non-inferiority
cross-comparisons between the ESSENTIAL balloon and other currently
available DCBs for the primary endpoint of OCT-derived maximal area
stenosis. We assumed as reference the reported values for maximal
in-stent area stenosis for other DCBs in the setting of ISR (median values
45–65%) with a standard deviation for this outcome being up to 20%
[10,11]. On these grounds, with a power of 80%, a lower limit of a one-
sided 95% confidence interval, and a non-inferiority limit of −15% for
maximal area stenosis, 22 patients were required for the study group.
In addition, a secondary analysis was a non-inferiority comparison of
the ESSENTIAL balloon with the SeQuent Please balloon (Braun,
Germany) for the secondary endpoint of in-segment LLL at 6 months.
Based on reported values for in-segment LLL of 0.1–0.4 mm with Se-
Quent Please and a standard deviation of 0.4–0.5 [12–16], a non-
inferiority limit of−0.2 mm, and the aforementioned statistical param-
eters, a 25-patient study group was required. Accordingly, assuming a
15–20% loss to imaging follow-up, a minimum target of 30 patients
was planned for enrollment.

Continuous variables are presented as mean ± standard devia-
tion or median (interquartile range), as appropriate. Categorical
variables are reported as counts and percentages. Distribution
was assessed for each variable with the Kolmogorov-Smirnov
test. Comparison of continuous variables was performed using
the Mann–Whitney U test, considering the small group sizes. Cate-
gorical variables were compared by means of chi-squared or
Fisher's exact test. A two-tailed p-value b 0.05 was regarded as sta-
tistically significant. The IBM SPSS Statistics 19.0 package was
used.

3. Results

Overall, a total of 33 patients fulfilling the study criteria were
included. The flow chart of the study is shown in Fig. 1. DCB angio-
graphic success was achieved in 31 patients (93.9%); 2 patients re-
quired stent placement due to a suboptimal angiographic result
after balloon dilatation. Baseline clinical, angiographic, and proce-
dural features are shown in Tables 1–3. Most ISR corresponded to
DES (67%), and 58% showed Mehran ISR pattern II. Lesion length
was 11.6 ± 5.5 mm and reference vessel diameter was 2.7 ±
0.4 mm.

QCA analysis at baseline, post-intervention, and at follow-up is
detailed in Table 3. At 6 months, 26 patients underwent the sched-
uled angiographic examination. In these patients, in-segment LLL
was 0.25 ± 0.43 mm and in-stent LLL was 0.33 ± 0.45 mm, with
only 2 (7.7%) patients showing binary restenosis (not including
the patient undergoing TLR 4 months after the index procedure).
Among the 26 patients, an adequate OCT examination could be ob-
tained for 24. Findings in OCT are presented in Table 4 and some
illustrative images are shown in Fig. 2. The mean in-segment max-
imal area stenosis was 51 ± 13% with a median value of 53% (in-
terquartile range 46.4–59.5). This parameter was comparable
between DES-ISR and BMS-ISR subgroups: 52.6 ± 10%, 55.2%
(49.3–58.5) and 50.5 ± 13%, 51% (44.6–59.5), respectively.

Clinical outcomes at 6-, 12-, and 24-month follow-up are pre-
sented in Table 5. No patients were lost for clinical follow-up.
TLF occurred in 10% at 6 months, 13.3% at 12 months, and 13.3%
at 24 months. Of note, TLR accounted for all TLF events, since no
cardiac death, myocardial infarction, or thrombosis occurred. TLR
was performed in one patient at 4 months, in two additional pa-
tients during the planned angiographic follow-up (at 6 months),
and in one patient within the period from 6 to 12 months. One pa-
tient died shortly after the procedure due to cerebral bleeding, and
four patients underwent revascularizations of non-target vessels.

Table 3
Findings in quantitative coronary angiography at index procedure and 6 months follow
up.

Baseline Post-DEB Follow-up

N = 33 N = 31 n = 26

Lesion length, mm 11.6 ± 5.5
Reference vessel diameter, mm 2.69 ± 0.41 2.87 ± 0.31 2.73 ± 0.44
Minimal lumen diameter, mm 0.94 ± 0.39 2.46 ± 0.31 2.18 ± 0.56
Diameter stenosis, % 64.2 ± 14.7 13.75 ± 5.7 20.60 ± 14.8
In-stent acute gain, mm 1.61 ± 0.64
In-segment acute gain, mm 1.52 ± 0.58
In-stent-late lumen loss, mm 0.33 ± 0.45
In-segment-late lumen loss, mm 0.25 ± 0.43
In-stent net luminal gain, mm 1.21 ± 0.69
In-segment net luminal gain, mm 1.16 ± 0.71
Binary restenosis in-stent 2 (7.7%)a

Binary restenosis in-segment 2 (7.7%)a

Values are presented as mean ± SD or n (%). DEB = drug eluting balloon.
a Among the 26 patients who underwent the scheduled angiographic follow up at

6 months. Not included here the patient showing restenosis 4 months after index
procedure.

Table 4
Findings in optical coherence tomography at 6 months follow up.

N = 24

Minimal stent area, mm2 7.96 ± 2.72
Minimal lumen area, mm2 5.11 ± 1.96
Minimal neointimal thickness, mm 0.14 ± 0.10
Maximal neointimal thickness, mm 0.54 ± 0.29
Mean neointimal thickness, mm 0.33 ± 0.19
Maximal intimal area, mm2 2.86 ± 1.84
Mean in-segment area stenosis, % 34 ± 16

DES-ISR N = 15
Mean in-segment area stenosis, % 36.1 ± 16

BMS-ISR N = 9
Mean in-segment area stenosis, % 31.2 ± 15

Maximal in-segment area stenosis, % 51.4 ± 13 53 (46.4–59.5)a

DES-ISR N = 15
Maximal in-segment area stenosis, % 52.6 ± 10 55.2 (49.3–58.5)a

BMS-ISR N = 9
Maximal in-segment area stenosis, % 50.5 ± 13 51 (44.6–59.5)a

Values presented as mean ± SD.
a Median (interquartile range) values are included despite normal distribution for the

purpose of comparison with previous studies [10,11].

4 J.M. de la Torre Hernández et al. / Cardiovascular Revascularization Medicine xxx (xxxx) xxx

Please cite this article as: J.M. de la Torre Hernández, T. Garcia Camarero, F. Lozano Ruiz-Poveda, et al., Angiography and optical coherence tomog-
raphy assessment of the drug-coated balloon ESSENTIAL..., Cardiovascular Revascularization Medicine, https://doi.org/10.1016/j.carrev.2019.07.021



4. Discussion

The main findings of this study are summarized as follows: a) In a
consecutive cohort of patients showing significant ISR (mostly of DES),
use of the ESSENTIAL DCB was associated with a low maximal area ste-
nosis and a low in-segment LLL at 6months; b) The rate of TLF remained
low up to 24 months, though the study is underpowered for clinical
endpoints.

The treatment of BMS-ISR with the most evidence-supported DCB,
SeQuent Please, has been associated with a mean in-segment LLL at 6–
9 months of 0.11–0.28 mm [12–14]. In studies addressing DES-ISR, the
reported in-segment LLL at 6 months with SeQuent Please was some-
how higher: 0.18–0.43 mm [15,16]. The RIBS IV and V trials compared
the SeQuent Please balloon with everolimus-eluting stents in the treat-
ment of DES-ISR and BMS-ISR, respectively [17,18]. The pooled analysis

showed in-segment LLL of 0.24 mm at 9 months [19]. In the recently
published randomized DARE trial the SeQuent Please DCB was com-
pared with everolimus-eluting stents in 278 patients, of whom 56%
had DES-ISR. At 6 months the reported in-segment LLL was 0.17 ±
0.41 mm [20]. The in-segment LLL at 6 months observed for the
ESSENTIAL DCB in our study (0.25 ± 0.43 mm) appears to be compara-
ble to that reported in studieswith the SeQuent Please balloon including
a similar proportion of BMS/DES ISR [19,20].

While angiography is commonly used to assess recurrent restenosis
after DCB treatment, it remains “lumenography” and cannot be used to
differentiate neointimal inhibition from neoatherosclerosis. QCA results
are somewhat vulnerable to observer subjectivity, so precision and re-
producibility are limited. On the other side, OCT provides separatemea-
surements of lumen, neointimal, and stent dimensions, allowing a
precise and highly reliable calculation of neointima, lumen, and stent
areas. Maximal area stenosis was selected as the endpoint instead of
minimal in-stent lumen area because the former is a relative parameter
that takes into account the influence of the vessel (stent) size, and as
such is more indicative of the potential flow compromise imposed by
the ISR.

Nonetheless, there are only a few studies that include OCT assess-
ment during follow-up after treatment of ISR with DCB. Regarding
OCTmaximal area stenosis, the results reported herein seem to be com-
parable to those published for the IN.PACT Falcon (Medtronic, US)—me-
dian 47.7% (37.3–60.7)—but better compared to those published for the
DIOR (Eurocor, Germany)—median 66.4% (49.9–76.6) [10,11]. In the
SEDUCE trial, 50 patients with BMS-ISR were randomized to treatment
with the SeQuent Please balloon or everolimus-eluting stent [14]. In this
trial the main goal was to evaluate healing characteristics through a
strut-level OCT analysis performed at 9 months. Thus, the maximal
area stenosis was not reported as such, but the mean value can be in-
ferred from data provided (minimum lumen area of 4.2 ± 1.86 mm2

and stent area of 8.34 ± 2.76 mm2 for the DCB subgroup) as being
roughly 45–50%. Of note, the maximal area stenosis reported in our
study for ESSENTIAL DCB was similar in BMS and DES subgroups.

Finally, with respect to clinical outcomes, several comparative data
are available. The rate of TLR at 6–9 months in previous studies con-
ducted with the SeQuent Please balloon and including only or mostly
BMS-ISR was 3–4% [14,21]. In trials including DES-ISR the rate of TLR
at 6–9 months has been as low as 4.3% [15], but was notably higher in
most other studies: 15.3%, 16.5%, and 22% [16,22,23]. Regarding TLR
rates at 12 months, previously published incidences range from 4 to
6% in BMS-ISR [12,13,17] to 13–16.5% in DES-ISR [18,22], and was 11%
overall in a pooled analysis with a similar proportion of BMS/DES ISR
cases as in our study [19]. Thus, a TLR of 13.3% at 24 months with

Fig. 2. Illustrative images from OCT analysis at 6 months. A) Mild neointimal proliferation. B) Moderate neointimal proliferation.

Table 5
Incidences of clinical outcomes.

At 6 months N at risk 30

Target lesion failure 3 (10%)
Cardiac death 0%
Target-vessel myocardial infarction 0%
Target lesion revascularization 3 (10%)
All cause death 1 (3.2%)
Myocardial infarction 0%
Thrombosis 0%
Non-TLR revascularization 2 (6.6%)

At 12 months N at risk 30

Target lesion failure 4 (13.3%)
Cardiac death 0%
Target-vessel myocardial infarction 0%
Target lesion revascularization 4 (13.3%)
All cause death 1 (3.2%)
Myocardial infarction 0%
Thrombosis 0%
Non-TLR revascularization 3 (10%)

At 24 months N at risk 30

Target lesion failure 4 (13.3%)
Cardiac death 0%
Target-vessel myocardial infarction 0%
Target lesion revascularization 4 (13.3%)
All cause death 1 (3.2%)
Myocardial infarction 0%
Thrombosis 0%
Non-TLR revascularization 4 (13.3%)

TLR = Target lesion revascularization.
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ESSENTIAL DCB appears quite comparable to the aforementioned inci-
dences at 12 months with SeQuent Please.

5. Limitations

The non-randomized design confers the most important limitation
to this study. Even though we applied similar inclusion and exclusion
criteria and primary outcome definitions, a cross-comparison between
studies is of limited value. The number of patients included in this
study is small. Nonetheless, the sample size was calculated according
to the selected QCA- and OCT-derived endpoints, though it is clearly un-
derpowered for any kind of clinical endpoint. The results presented are
applicable to the types of ISR treated according to the inclusion-
exclusion criteria. The angiographic follow-up was set at 6 months, as
in many of the referenced studies, however a later time point might
have been more appropriate to evaluate the DCB performance.

There was an absence of baseline OCT imaging. As such, the im-
pact of OCT findings at 6-month follow-up is relatively limited. The
absolute value for maximal area stenosis in follow-up, though still
informative of the DCB efficacy, is not as much so as the change in
maximal area stenosis with respect to the post-procedural value.
The lack of systematic OCT examination at baseline did not allow
the contribution of the different ISR mechanisms (underexpansion
vs. neointimal proliferation) to be established. Nonetheless, the vi-
sualization of an overt stent underexpansion, either through angi-
ography or by intravascular imaging (modality left to operator's
discretion), was an exclusion criterion. The detection of this find-
ing is commonly facilitated during angiography by means of en-
hancing technologies. However, these imaging modalities are
sensitive only for extreme cases of underexpansion, and thus
stent underexpansion is a diagnosis properly made by intravascu-
lar imaging. Also, baseline lesion characteristics of ISR such as neo-
intimal hyperplasia, calcification, and lipid plaque presence may
impact the effectiveness of the DCB.

6. Conclusions

In this study, the ESSENTIAL DCB proved effective in the prevention
of recurrent restenosis after treatment of ISR in terms of OCT and QCA
assessment. These results seem to be comparable to those produced
by themost evidence-supportedDCB. Clinical efficacy appears favorable
and is maintained over the very long term, though the study is under-
powered for clinical endpoints.
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