EDITORIAL

Are all DES equal at 10-year follow-up?

The evolution of stent technology has witnessed major break-
throughs during the past three decades. Early-generation drug-
eluting stents (DES) releasing sirolimus (sirolimus-eluting stents
[SES], e.g., CYPHER®; Johnson & Johnson, New Brunswick,
NJ, USA) or paclitaxel (paclitaxel-eluting stents [PES], e.g.,
TAXUS™; Boston Scientific, Marlborough, MA, USA) reduced
the risk of restenosis and repeat revascularisation compared with
bare metal stents (BMS). However, the improved efficacy was off-
set by the increased risk of very late stent thrombosis (ST) and
delayed repeat revascularisation owing to impaired arterial heal-
ing and neoatherosclerosis attenuating the risk-benefit profile dur-
ing longer-term follow-up. The Endeavor® zotarolimus-eluting
stent (E-ZES) (Medtronic, Minneapolis, MN, USA) was one not-
able exception among early-generation DES as it performed more
like BMS, i.e., less effective but also less prone to very late ST.
More recently, new-generation DES featuring thin/ultrathin metal-
lic platforms using cobalt-/platinum-chromium alloys, more bio-
compatible biodegradable and durable polymers for drug release,
and limus analogues as antiproliferative drugs have combined
improved efficacy and safety, as summarised in a systematic
review! and a recent individual patient data meta-analysis compar-
ing new-generation DES with BMS2.
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In parallel with advances in stent technology, clinical trial
methodology has evolved remarkably with inclusion of all-comer
patient populations in randomised clinical trials, the implemen-
tation of registry-based nationwide randomised clinical trials®,
and the completion of systematic long-term follow-up. The latter
is important to determine whether device-related adverse events
such as stent thrombosis (ST) and repeat revascularisation have
time-dependent profiles, which in turn may affect the duration
and intensity of ancillary medical therapy. While most trials report
outcomes up to five years, several studies have provided long-
term follow-up up to 10 years including SYNTAX*, SIRTAX?,
and SORT OUT II¢. It is in this context that the SORT OUT III"#
investigators report on extended findings of SORT OUT III up to
10 years in this issue of Eurolntervention’.

Article, see page 1022

Previous evidence has established that the E-ZES was less
effective compared to the SES'® during midterm follow-up owing
to increased neointimal hyperplasia, related to the fast drug elution
of 95% within two weeks.

Similarly, the PROTECT trial comparing E-ZES and SES in
8,791 patients reported lower efficacy in terms of target lesion
revascularisation (TLR) up to four years. However, this trial,
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powered for the primary endpoint definite or probable ST, showed
a lower risk of ST and myocardial infarction (MI) without signi-
ficant differences in overall mortality up to four years!!.

In the SORT OUT III trial’¥, which randomly allocated
2,332 patients (45% acute coronary syndrome) to either E-ZES
(n=1,162) or SES (n=1,170), at 10 years there were no significant
differences in the composite of all-cause death or MI, and in the
individual endpoints all-cause death, MI or coronary revasculari-
sation. This is in contrast to the 18-month results, where all-cause
death and MI were less frequent with SES’, but corroborates the
five-year results with no significant differences in these respective
endpoints between E-ZES and SES®. Landmark analyses between
five and 10 years show similar results for the composite of all-
cause death and MI, as well as all-cause death, MI and coronary
revascularisation.

The limitations of SORT OUT III relate to the absence of
device-specific outcome data including ST and TLR (not col-
lected beyond five years), precluding firm conclusions in terms
of between-device comparisons. Likewise, the study does not add
novel aspects on time-related changes in rates of ST and TLR.
This would have been a relevant insight from this 10-year follow-
up, as landmark analyses obtained have shown significantly higher
rates of ST and TLR with E-ZES during the first year, but lower
respective rates with E-ZES compared to SES at >1-5 years®.

Table 1. Studies with >5 years of follow-up after DES implantation.

Currently available studies with >5-year follow-up after DES
implantation are summarised in Table 1. The three RCTs show rel-
atively consistent rates of death (23.4-28.6%). Rates of MI range
from 11.5-18.1% within the SORT OUT trials®’, whereas SIRTAX
VERY LATE? showed somewhat lower rates (8.4-9.7%).

Several insights can be derived from these extended follow-up
reports:

1. Differences between early-generation DES in terms of repeat
revascularisation (efficacy) during the first year of follow-up
are offset during midterm follow-up up to five years with no
further differential emerging up to 10 years.

2. Repeat revascularisation remains frequent and one of the princi-
pal reasons for inferior outcomes comparing percutaneous coro-
nary intervention (PCI) with coronary artery bypass grafting
(CABGQG) in patients with advanced three-vessel coronary artery
disease.

3. It is noteworthy that cardiovascular mortality contributed to
only approximately 50% of all-cause mortality. The latter
observation corroborates previous insights that cardiovascular
mortality continues to decline relative to non-cardiovascular
mortality and contributes to the diminished impact of cardio-
vascular therapies on all-cause mortality.

New-generation DES have overcome the limitations of both
BMS and early-generation DES. Long-term follow-up has been

CREDO-Kyoto registry

SIRTAX VERY LATE® SORT OUT II® SORT OUT 1lI®
cohort-2'2
Year 2016 2017 2019 2014
Study design RCT RCT RCT Registry
Sample size 1,012 2,098 2,332 13,058 (5,078 SES)
Follow-up 10 years 10 years 10 years 7 years
Patient population SCAD SCAD SCAD SCAD

ACS (51.4%)

ACS (50%)

ACS (45.1%)

ACS (28.4%)

Primary endpoint

Type of stent
MACE

MACE (cardiac death, Ml,
ID-TLR)

MACE (cardiac death, Ml,
TVR)

Death or M|

Very late ST, late TLR,
clinically driven late TLR,
death

Cumulative incidence of clinical events at maximum follow-up (7-10 years)

SES
155 (32.3%)

PES
158 (32.8%)

SES
346 (32.5%)

PES
342 (33.1%)

SES

E-ZES

Death

117 (25%)

109 (23.4%)

292 (27.4%)

272 (26.3%)

316 (27.3%)

331 (28.6%)

847 (23.7%)

1,065
(25.8%)

Cardiac death

73 (15.8%)

62 (13.3%)

104 (9.8%)

89 (8.6%)

364 (10.5%)

515 (11.9%)

MI 41 (8.4%) | 47(9.7%) | 193 (18.1%) | 187 (18.1%) | 154 (13.3%) | 133 (11.5%) | 213 (6.5%) | 268 (7.0%)
Lk 88 (17.9%) | 107 (21.6%) | 158 (14.8%) | 169 (16.4%) - - 764 (18.8%) (55272;)
Any . . 1,497 1,884
revascularisation - - - - 190(16.3%) 186 (16.1%) (35 7o/ (41.3%)
BefnteIaT 26 (5.3%) | 26 (5.3%) | 56(5.3%) | 62 (6.0%) - - 73 (1.8%) | 108 (2.5%)

revascularisation

ACS: acute coronary syndrome; BMS: bare metal stent; E-ZES: Endeavor zotarolimus-eluting stent; ID-TLR: ischaemia-driven target lesion
revascularisation; MACE: major adverse cardiovascular events; MI: myocardial infarction; PES: paclitaxel-eluting stent; RCT: randomised controlled trial;
SCAD: stable coronary artery disease; SES: sirolimus-eluting stent; ST: stent thrombosis; TLR: target lesion revascularisation; TVR: target vessel




firmly established in the evaluation of coronary devices. However,
any device difference beyond five years will be increasingly dif-
ficult to establish in view of competing non-coronary risk fac-
tors and is futile as long as the progress in device iterations is
maintained.
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