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The development of the drug-eluting stent (DES)
created a milestone in the field of percutaneous coronary
intervention (PCI) by markedly reducing the rates of in-stent
restenosis (ISR) compared to the bare metal stent (BMS).
The development of a thinner strut and biocompatible or
bioresorbable polymer coating in newer generation DES has
enhanced the efficacy and safety of DES. However, along with
the widespread use of this newer generation DES in most
clinical conditions, including high-risk patients with more
complicated lesion profiles, ISR has continued to be a major
concern, even in the era of newer generation DES (1). The
incidence of ISR ranges from 3% up to 20% of patients (1).
The clinical importance of ISR should be further
emphasized, since more than half of ISR patients present
with acute coronary syndromes (ACS) such as unstable
angina or acute myocardial infarction (1), and patients who
have been treated for ISR consistently show higher rates
of future adverse cardiovascular events compared to those
without ISR (2). In this regards, decision regarding optimal
treatment option for ISR lesion should be considered even
in contemporary era of PCI using newer generation DES.
In order to address this issue, our group recently published
the first network meta-analysis which compared clinical
and angiographic outcomes among DES, DEB, and plain
old balloon angioplasty (POBA). As specifically discussed
in the previous editorials (3-6), our group firstly presented
the superior efficacy and safety of DEB and DES, compared
with POBA, and comparable efficacy and safety between
DEB and DES to treat BMS or DES ISR lesion. Although
DEB and DES showed similar risk of MI, DEB tended to
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show lower risk of MI during follow-up period, compared
with DES. Although the network meta-analysis by our group
comprehensively summarized previous evidences from 11
randomized controlled trials (RCTs) with 2,059 patients
with BMS or DES ISR, some unsolved issues are worth to
be discussed.

First, it should be considered that there has been relatively
scarce evidence which evaluated newer generation DES
as treatment option for ISR. Current European Society
of Cardiology/European Association for Cardiothoracic
Surgery (ESC/EACTYS) guidelines recommend drug-eluting
balloon (DEB) and DES as class IA recommendations for the
treatment of BMS or DES-ISR (7). However, most previous
studies, which evaluated DEB as a treatment option for ISR,
compared its safety and efficacy to first generation DES,
which is no longer used in daily clinical practice (1,8-12).
Our network meta-analysis also shared the common
limitation. Among the included trials, 6 out of 7 RCTs which
had a DES arm to treat ISR in the previous network meta-
analysis, actually used old-fashioned 1" generation DES such
as sirolimus-eluting or paclitaxel-eluting stents. Among the
included RCTS, only the RIBS-V trial used 2™ generation
everolimus-eluting stent (Xience Prime, EES) which has
been proved to be superior to 1% generation DES (13).
In the RIBS-V trial, DES was comparable to DEB both in
the rates of MI and TLR for BMS ISR (14).

After publication of our meta-analysis, RIBS IV trial (15),
which randomly compared DEB versus EES in DES-ISR
patients, firstly demonstrated the superior efficacy of
EES group in terms of MACE (18.0% wvs. 10.0%, HR
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0.58, 95% CI, 0.35-0.98, P=0.042) and TVR (16.2%
vs. 8.4%, HR 0.33, 95% CI, 0.14-0.79, P=0.035). The
pooled analysis using RIBS V and RIBS IV trial population
further strengthen the superior efficacy and safety of newer
generation EES for treatment of BMS or DES ISR patients,
compared with DEB (16). Furthermore, more recent
network meta-analysis by Siontis et 4/. consistently showed
that EES was the most effective treatment, compared
with DEB, sirolimus-eluting stent, paclitaxel-coated stent,
vascular brachytherapy, BMS, rotablation, or POBA (17).
However, it should be noted that all these previous
evidences which favored EES as best treatment option were
derived from the only 2 RCTs (RIBS IV and V). Except
EES, other types of newer generation DES, for example,
bioresorbable polymer coated DES or drug-coated polymer
free DES have never been tested in this clinical setting.

Second, although EES showed clear benefit over DEB in
the previous 2 RCTs (RIBS IV and V) (14-16), and recent
network meta-analysis incorporating these two RCTs (17),
it should be noted that these two RCTs excluded several
high-risk patients and lesion subsets such as acute MI, small
vessel lesions (<2.0 mm in diameter), long lesions (>30 mm
in length), or ISR with thrombotic total occlusion.
Therefore, there has been no further evidence for safety
and efficacy of newer generation DES or DEB in patients
with high-risk patients or lesional characteristics. Our
group currently preparing the patient-level pooled analysis
comparing the clinical outcomes between newer generation
DES (including bioresorbable polymer coated DES) and
DEB in all-comers ISR population. This study will more
clarify the clinical outcomes after DES or DEB treatment
in high-risk population with ISR.

Third, all the previous RCTs have never compared the
incidence of bleeding and the impact of duration of dual
antiplatelet therapy (DAPT). The optimal duration of
DAPT to maximize clinical outcome after DEB angioplasty
remains uncertain. Further RCTs might be warranted
regarding this subject.

Since the DEB possesses a fundamental difference
from DES implantation in ISR lesions, the treatment
strategy for ISR should be individualized with careful
assessment of the balance between the benefits and risks
of additional DES implantation including the risk which
inevitably following the maintenance of long-term DAPT,
especially after DES implantation. Considering insufficient
evidences and heterogeneous results across all the previous
studies warranted “individualized approach” in deciding
the treatment option for ISR lesion, rather than universal
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recommendation of DES or DEB for all the ISR patients.
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