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Editorial

The arrival of drug-eluting stents (DES) nearly 2 decades ago ignited 
a revolution in the field of interventional cardiology. The addition 
of antiproliferative drugs to the stent platform reduced the rate of 
in-stent restenosis significantly and increased the number of 
patients that, to this date, have benefited from percutaneous revas-
cularization.1,2 However, its Achilles tendon was initially the higher 
rate of late stent thrombosis involved. The permanent polymer used 
in the first generation of DES induced inflammatory and hypersen-
sitivity reactions that delayed endothelization. A health alert 
followed3 that made the medical community recommend extended 
courses of dual antiplatelet therapy and put into question the 
convenience of DES. Beyond the increased rate of stent thrombosis, 
the first-generation of this type of stents had additional limitations: 
they were stainless-steel platforms with up to 140 µm thick struts, 
worse stent navigability, and fewer crossing capabilities. Also, the 
stent maximum expansion was limited (3.5 mm in the Cypher stent, 
Cordis Corp.), which occasionally prevented treating left main 
coronary artery lesions. With the passing of time, this stent tech-
nology has been refined to a point that there has been a major 
overhaul in its 3 main components: platform, polymer, and anti-
proliferative drug.

The changes made to the stent platform have been the development 
of more biocompatible alloys that have reduced strut thickness 
significantly and, consequently, improved stent navigability. Addi-
tionally, radial strength has been preserved to prevent recoil (table 1). 
Most of the stents commonly used today consist of cobalt-chromium 
or platinum-chromium alloys. The open-cell design has won the 
battle over the closed-cell design because it reduces the number of 
inter-strut links, the degree of jailed side-branch while improving 
stent navigability and conformability. Also, the new generation of 
DES have wider overexpansion limits (4.5 mm to 6 mm), which 
allows us to treat left main coronary artery lesions by adapting the 
stent area to the corresponding lunimal references without damage 
to the platform.

Polymers are the reservoir from which the drug is released in a 
controlled way towards the arterial wall. XIENCE (Abbott), and 
Resolute Onyx (Medtronic) stents include permanent polymers, but 

with improved biocompatibility. The XIENCE polymer is highly 
fluorinated, which minimizes adhesion and platelet activation 
increasing the safety profile. The Onyx stent uses Biolinx that 
consists of a mixture of polymers with hydrophilic capabilities that 
make it biocompatible and hydrophobic for a prolonged and 
uniform drug release. However, despite the good results reported 
with the new permanent polymers, some companies have decided 
to develop bioresorbable polymers (SYNERGY [Boston Scientific], 
Orsiro [Biotronik], Ultimaster Tansei [Terumo] stents, etc.). The use 
of a bioresorbable polymer-based coating facilitates degradation 
after the drug complete release just leaving 1 bare-metal stent 
behind 3-4 months after implantation, which prevents the remaining 
polymer from participating in the immune response associated with 
stent thrombosis. The biodegradable polymer-based SYNERGY stent 
has shown a rate of stent thrombosis of 0% at the 6-month follow-up, 
and a rate of target lesion revascularization similar to the one 
observed with the permanent polymer-based Promus Element stent 
(Boston Scientific).4 On the other hand, the biodegradable poly-
mer-based Orsiro stent had a significantly lower rate of target lesion 
failure compared to the XIENCE stent with permanent polymer.5 
However, the XIENCE stent group had more and longer stents 
implanted, both factors associated with adverse events at follow-up.

Polymer-free stents stand as an alternative to biodegradable poly-
mer-based stents. The most representative of the former is the 
BioFreedom (Biosensors). It consists of a stainless-steel platform with 
micropores that store biolimus for a 1-month release of the drug. The 
lack of a polymer may potentially allow to shorten the duration of 
the period on dual antiplatelet therapy down to 1 month, like with 
bare metal stents. In the LEADERS FREE trial,6 the BioFreedom was 
compared to a bare metal stent in patients with high-risk of bleeding 
and a 1-month course of dual antiplatelet therapy. The outcomes 
proved that it was superior regarding the primary evaluation criteria 
for the safety and efficacy profile. Afterwards, almost every company 
has conducted or started safety and efficacy trials with 1-month 
courses of dual antiplatelet therapy (table 1).

Therefore, several advances have been made with new generation 
DES. The clinical impact associated with strut thickness reduction 
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or the selection of bioresorbable polymer-based stents vs perma-
nent or polymer-free stents is still under discussion. However, 
these improvements have had significant repercussions in the 
stent navigability, overexpansion capabilities, and selection of 
duration for dual antiplatelet therapy. However, these stent prop-
erties highly demanded by interventional cardiologists should 
always be based on a robust set of trials that confirm the efficacy 
and safety profile of each stent. Currently, the Angiolite stent 
(iVascular) is in this stage. It has recently joined the family of 
DES. This stent is an ultra-thin strut (75 µm to 85 µm) cobalt-chro-
mium platform made from a biostable fluorinated polymer plus 
sirolimus as the antiproliferative drug. In the ANCHOR trial it 
showed an excellent degree of endothelization on the optical 
coherence tomography,7 with an 83% strut endothelial coverage 
at 3 months. Afterwards, the ANGIOLITE trial compared it to the 
standard DES and found a 0.04 mm late luminal loss vs the 0,08 
mm of the XIENCE stent, as well as a low rate of events at the 
2-year follow-up in both groups8 (target lesion failure, 7.1% with 
the Angiolite vs 7.6% with the XIENCE). In an article published 
on REC Interventional Cardiology, Pérez de Prado et al.9 presented 
a multicenter real-world registry of patients treated with the 
Angiolite stent. This registry could be considered the «moment of 
truth» for this stent. We should remember that the Absorb stent 
(Abbott) had excellent immediate results and at the 5-year 
follow-up10 in the early trials. However, it showed a high rate of 
stent thrombosis when used in real-world patients. The ANCHOR 
registry included 646 patients with a 2-year clinical follow-up. A 
total of 30% of these patients were diabetics. ST-segment elevation 
myocardial infarction was the clinical presentation in almost 25% 
of these patients, and nearly 50% of them had multivessel disease. 
The rate of target vessel failure and the rate of stent thrombosis 
at the 2-year follow-up were 3.4%, and 0.9%, respectively. In this 
sense, the stent offers similar results to those obtained with state-
of-the-art DES as the table of the supplementary data of the 
aforementioned article shows.9 However, these promising results 
will need to be confirmed at the 5-year follow-up. The behavior 
of the stent in the most complex lesions like bifurcations or 
chronic total occlusions associated with worse clinical outcomes—
underrepresented in the registry—also needs to be assessed.
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Table 1. Characteristics of drug-eluting stents

Stent Plataform Polymer/ coating Drug Strut  
thickness (µm)

Maximum  
expansion (mm)

Studies with 1 month 
DAPT duration

XIENCE Cobalt-chromium Permanent/
circumferential

Everolimus 81 2-3.25 → 3.75
3.5-4 → 5.5

Xience 28 USA
(NCT03815175)

SYNERGY Platinum-chromium Bioresorbible/ 
abluminal

Everolimus 74 2.25 → 3.5
3-3.5 → 4.25
4-5 → 5.75

SENIOR
(NCT02099617)

Onyx Nickel-platinum-chronium Permanent/ 
circumferential

Zotarolimus 81 2.5-3 → 3.75
3.5-4 → 4.75
4.5-5 → 5.75

Onyx ONE
(NCT03344653)

Orsiro Cobalt-chromium Bioresorbible/ 
circumferential

Sirolimus 60 2.5-3 → 3.5
3.5-4 → 4.5

Bioflow-DAPT
(NCT04137510)

Ultimaster Tansei Cobalt-chromium Bioresorbible/ 
abluminal

Sirolimus 80 2.25-3 → 4.5
3.5-4 → 5.5

Master DAPT
(NCT03023020)

BioFreedom Stainless-steel Polymer-free/ 
abluminal

Umirolimus 112 2.5-3 → 4.76
3.5-4 → 5.96

LEADERS FREE
(NCT01623180)

Angiolite Cobalt-chromium Permanent/ 
circumferential

Sirolimus 75-85 2-2.5 → 4
2.75-3.5 → 5.25
4-4.5 → 6

–

DAPT, dual antiplatelet therapy.
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