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Editorial
Predicting Recurrent Restenosis After Drug-eluting Balloon: M)
A First Step Toward Personalized Treatment e

Prediccion de reestenosis recurrente tras angioplastia con balén farmacoactivo:
un primer paso hacia el tratamiento personalizado
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In 2017, we celebrated the 40 anniversary of percutaneous
coronary intervention (PCI), which currently represents the
preferred revascularization method in most patients with obstruc-
tive coronary artery disease, although coronary artery bypass
grafting remains indicated for patients with complex coronary
artery disease and acceptable surgical risk."> However, despite
continual progress for 4 decades in terms of safety and efficacy,
there is no evidence proving eradication of restenosis after
coronary stent implantation.> Indeed, in the largest registry of
data on systematic surveillance angiography between 6 and
8 months, restenosis still occurred in about 12% of patients
receiving new-generation drug-eluting stent (DES), even though
the overall proportion has constantly decreased over time with the
transition from bare-metal stents to early-generation and new-
generation DES.* In addition to requiring an unplanned revascu-
larization procedure and additional cost burden, restenosis may
also increase the risk for death by more than 20% during long-term
follow-up.® Out of more than a dozen strategies developed for the
treatment of restenosis, spanning from coronary artery bypass
grafting to bioresorbable vascular scaffolds,® the use of paclitaxel-
eluting balloons (PEB) represents one of the most attractive
options by delivering antiproliferative drugs at the site of
neointimal hyperplasia and avoiding at the same time a second
metallic layer indwelling in the coronary vessel.” Despite these
potential advantages, PEB result in a slightly higher diameter
stenosis, roughly 10%, at follow-up angiography when tested
against repeat DES, which should be taken into account if one
considers that a reduction in stent lumen diameter of 50% or more
represents the threshold for defining angiographic restenosis.

In a recent article published in Revista Espariola de Cardiologia,
Cassese et al.® reported an individual patient-data analysis from
6 randomized trials that used PEB (SeQuent Please, B Braun,
Melsungen, Germany) in their experimental arm. A total of
546 patients randomly allocated to PEB were pooled and about
89% underwent follow-up angiography between 6 and 9 months.
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The principal findings of the study were that recurrent restenosis
was present in every fifth patient and that independent correlates
of recurrent restenosis were lesion length (for every 5-mm
increase in lesion length, there was a 58% higher risk for restenosis)
and vessel diameter (for each 0.5-mm reduction in vessel diameter,
the risk for restenosis increased by 42%).

How should we interpret the results from this brilliant analysis
by Cassese et al.? First, the study indicates that 20.8% of patients
treated with PEB will redevelop restenosis. While this means that
only 2.4% of a general patient population undergoing PCI will
experience recurrent restenosis, absolute estimates are striking. In
fact, with an estimated population of 510 million in the European
Union and 2300 PCI procedures performed per million inhabitants
per year,” more than 50 000 patients per year are expected to
experience recurrent restenosis in Europe alone. As a consequence,
recurrent restenosis, while uncommon in relative terms, repre-
sents a clinically relevant issue in absolute numbers. In addition,
these data may even be underestimated because pooled trials were
performed by experienced operators with expertise in the
treatment of restenosis. Second, long restenotic lesions and small
vessel disease were identified as the 2 main risk factors for
recurrent restenosis. These findings have important clinical
implications for clinical practice and may provide the basis for a
personalized approach to the initial treatment of restenosis.
Indeed, PEB may be avoided in these 2 settings, which are also
frequently intertwined, while the use of new-generation DES,
representing the standard of care in PCI setting, may be preferred.
In this respect, refinements in DES technology allowed the
introduction of dedicated new-generation DES for small vessel
disease with acceptable late loss and low rates of binary
restenosis.'®!! As such, a stent-based strategy can be pursued
for vessels with reference diameter of 2.00 mm or more. This
observation is also in keeping with the results of a network meta-
analysis suggesting that DES provide better angiographic results
than PEB in patients with small vessel disease.'? If PEB remain the
preferred option for long lesions or small vessel disease, then
adequate lesion pretreatment with cutting or scoring balloons
should be considered. In a randomized trial of 252 patients with
DES restenosis, neointimal modification with scoring balloons
moderately improved the efficacy of PEB by increasing diameter
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stenosis by about 5% and decreasing rates of restenosis by 14% at
angiographic follow-up.'®

In conclusion, the analysis by Cassese et al.® represents a crucial
first step toward a personalized treatment of in-stent restenosis.
The identification of lesion subsets less suitable for treatment with
PEB is key in order to improve the algorithm of therapy for in-stent
restenosis. Ultimately, it is interesting to highlight that none of the
pooled studies had enough statistical power to assess correlates of
recurrent restenosis. As such, the study is an example of how
collaborative group policies and data sharing are relevant to
improve knowledge on disease and treatments and, eventually,
patients care.

CONFLICTS OF INTEREST

None declared.

REFERENCES

1. Piccolo R, Giustino G, Mehran R, Windecker S. Stable coronary artery disease:
revascularisation and invasive strategies. Lancet. 2015;386:702-713.

2. Kolh P, Windecker S, Alfonso F, et al. 2014 ESC/EACTS Guidelines on myocardial
revascularization: the Task Force on Myocardial Revascularization of the European
Society of Cardiology (ESC) and the European Association for Cardio-Thoracic
Surgery (EACTS). Developed with the special contribution of the European Associ-
ation of Percutaneous Cardiovascular Interventions (EAPCI). Eur | Cardiothorac Surg.
2014;46:517-692.

3.

10.

11.

12.

13.

Piccolo R. The Debut of Sirolimus-Eluting Balloons: The Final Nail in the Coffin for
In-Stent Restenosis? JACC Cardiovasc Interv. 2017;10:2038-2039.

. Cassese S, Byrne RA, Tada T, et al. Incidence and predictors of restenosis after

coronary stenting in 10 004 patients with surveillance angiography. Heart.
2014;100:153-159.

. Cassese S, Byrne RA, Schulz S, et al. Prognostic role of restenosis in 10 004 patients

undergoing routine control angiography after coronary stenting. Eur Heart J.
2015;36:94-99.

. Moscarella E, Varricchio A, Stabile E, et al. Bioresorbable vascular scaffold implan-

tation for the treatment of coronary in-stent restenosis: results from a multicenter
Italian experience. Int | Cardiol. 2015;199:366-372.

. Piccolo R, Galasso G, Piscione F, et al. Meta-analysis of randomized trials comparing

the effectiveness of different strategies for the treatment of drug-eluting stent
restenosis. Am J Cardiol. 2014;114:1339-1346.

. Cassese S, Xu B, Habara S, et al. Incidence and Predictors of reCurrent Restenosis

After Drug-coated Balloon Angioplasty for Restenosis of a drUg-eluting Stent: The
ICARUS Cooperation. Rev Esp Cardiol. 2018;71:620-627.

. Barbato E, Dudek D, Baumbach A, Windecker S, Haude M. Current trends in

coronary interventions: an overview from the EAPCI registries. Eurolntervention.
2017;13:Z8-Z710.

Price MJ, Saito S, Shlofmitz RA, et al. First Report of the Resolute Onyx 2.0-mm
Zotarolimus-Eluting Stent for the Treatment of Coronary Lesions With
Very Small Reference Vessel Diameter. JACC Cardiovasc Interv. 2017;10:
1381-1388.

Piccolo R, Stefanini GG, Franzone A, et al. Safety and efficacy of resolute zotar-
olimus-eluting stents compared with everolimus-eluting stents: a meta-analysis.
Circ Cardiovasc Interv. 2015;8:pii: e002223.

Siontis GC, Piccolo R, Praz F, et al. Percutaneous Coronary Interventions for the
Treatment of Stenoses in Small Coronary Arteries: A Network Meta-Analysis. JACC
Cardiovasc Interv. 2016;9:1324-1334.

Kufner S, Joner M, Schneider S, et al. Neointimal Modification With Scoring Balloon
and Efficacy of Drug-Coated Balloon Therapy in Patients With Restenosis in Drug-
Eluting Coronary Stents: A Randomized Controlled Trial. JACC Cardiovasc Interv.
2017;10:1332-1340.


http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0070
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0070
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0075
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0075
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0075
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0075
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0075
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0075
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0080
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0080
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0085
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0085
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0085
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0090
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0090
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0090
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0095
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0095
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0095
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0100
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0100
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0100
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0105
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0105
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0105
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0110
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0110
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0110
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0115
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0115
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0115
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0115
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0120
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0120
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0120
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0125
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0125
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0125
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0130
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0130
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0130
http://refhub.elsevier.com/S1885-5857(18)30050-1/sbref0130

	Predicting Recurrent Restenosis After Drug-eluting Balloon: A First Step Toward Personalized Treatment
	CONFLICTS OF INTEREST
	References


