EDITORIAL

Is a biodegradable polymer stent really superior to a durable

polymer stent?
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While first-generation drug-eluting stents (DES) with durable
polymers have been shown to be effective in reducing angio-
graphic and clinical restenosis compared with bare metal stents,
they were beset with problems of late and very late stent throm-
bosis attributed to delayed healing and re-endothelialisation'. The
durable polymer (DP) coatings are deemed to play an important
causative role in inciting chronic inflammatory reaction in the
vascular wall, leading to late events’. The recently developed
biodegradable polymer (BP)-coated DES, which offer similar or
better control of drug delivery and release dynamics (without the
long-term sequelae of durable polymer), are theoretically supe-
rior to DES with durable polymer coatings in reducing long-term
adverse events. They aim to combine the efficacy of DES with the
long-term safety of a bare metal stent.

There are various BP-DES on the market, ranging from the
carly bulky stainless steel stents, such as the biolimus-eluting
BioMatrix™ stent (Biosensors, Morges, Switzerland), to new
cobalt-chromium stents such as the sirolimus-eluting Ultimaster®
(Terumo Corp., Tokyo, Japan) and Orsiro (Biotronik AG, Biilach,

Switzerland) stents, and the everolimus-eluting platinum-chromium
SYNERGY™ stent (Boston Scientific, Marlborough, MA, USA).
Polymer degradation can range from three to four months to over
12 months. In general, there are three types of synthetic biodegrad-
able polymer: polyglycolic acid (PGA), polylactic acid (PLA) and
poly glycolic-co-lactic acid (PLGA). PLA and PGA have lactic acid
and glycolic acid that are ultimately converted to water and car-
bon dioxide through the action of enzymes in the tricarboxylic acid
cycle and excreted via the respiratory system. PLA is more resistant
to hydrolytic attack than PGA and increasing the PLA:PGA ratio in
the PLGA copolymer will result in delayed degradability®.

The strongest purported benefit of biodegradable polymer stents
is the fact that there is complete dissolution of the polymer after
one year with no residual drug to cause persistent long-term vas-
cular inflammation. Numerous studies have been performed to
compare the efficacy and safety of BP-DES versus DP-DES. The
first such comparator study was that of a BP biolimus-eluting stent
(BES) (BioMatrix) with the CYPHER® stent (Cordis, Cardinal
Health, Milpitas, CA, USA) in the LEADERS trial*. While similar
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rates of the composite endpoint of cardiac death, myocardial infarc-
tion (MI), and clinically indicated target vessel revascularisation
(TVR) were observed within nine months of DES implantation
(9.2% with BP-BES versus 10.5% with DP-SES; p for non-inferior-
ity=0.003), there was a numerically lower incidence of the primary
endpoint with BP-BES vs. SES (22.3% vs. 26.1%, p for non-infe-
riority <0.0001, p for superiority=0.069) at five years®. There was
also a significant reduction in very late definite ST from one to five
years with BES vs. SES (0.7% vs. 2.5%, p=0.003).

In this issue of Asialntervention, Chung et al® compared a BP
sirolimus-eluting stent (Orsiro) with a durable polymer, siroli-
mus-eluting stent (CYPHER) to determine if late failure of the
CYPHER is caused by the polymer or sirolimus.

Article, see page 77

The results showed that, at two years of follow-up, the com-
posite outcome of cardiac death, stent thrombosis, and clinically
driven target lesion revascularisation (TLR) occurred in 3.0% of
the Orsiro group and 9.6% of the CYPHER group.

Among the 344 (79.9%) patients who were followed up from
nine months to two years, stent failure occurred significantly less
in the BP-SES group than in the DP-SES group (1.6% vs. 7.7%,
HR 0.25, 95% CI: 0.06-0.74, p=0.011). The investigators per-
formed multivariable Cox regression analysis which showed that
the Orsiro stent was a significant independent predictor of clinical
events two years after PCIl. They concluded that late CYPHER
failure is attributable to its durable polymer and not to the anti-
proliferative drug sirolimus, since both DES share the same drug.

The conclusion of this study could be somewhat questionable,
as it is too simplistic to attribute the difference in stent failure rates
to mere differences in the type of polymer coating, namely durable
vs. biodegradable polymer. The two stents share the same type of
drug and concentration (1.4 pg/mm?) but differ in all other aspects
including the types of polymer, stent alloy used, stent design, stent
strut thickness and drug elution kinetics, with each of these char-
acteristics having the potential to impact on the clinical perfor-
mance of a stent.

It is known that, among the many BP-DES on the market,
they differ in terms of their clinical performance. BP-BES were
shown to have a higher incidence of stent thrombosis compared
to a cobalt-chromium everolimus-eluting stent (Co-Cr EES)”. This
was attributed to the thin-strut backbone of 81 um for the EES and
its novel polymeric drug carrier which consists of a non-inflam-
matory ultrapure fluorinated copolymer versus the thick struts of
the BP-DES stainless steel design®.

Early studies in the bare metal stent (BMS) era had conclusively
demonstrated that thin-strut stents fared better than thick-strut
stents in reducing the restenosis and target vessel revascularisa-
tion rates®'®. In the SORT OUT VII study which compared the
thin-strut BP sirolimus-eluting Orsiro stent versus the thick-strut
BP biolimus-eluting Nobori® stent (Terumo Corp.) in unselected
patients, the Orsiro stent was associated with a reduced risk of
definite stent thrombosis (0.4% vs. 1.2%, p=0.03)"". In a compari-
son of the thin-strut BP-SES Orsiro with the thin-strut Pt-Cr EES

SYNERGY stent and a thin-strut DP zotarolimus-eluting stent
(ZES) in the BIORESORT trial, the target lesion failure rate at
12 months was 4% for the patients treated with a BP-DES (either
the SES Orsiro stent or the EES SYNERGY stent) versus 5.0% for
the DP-ZES, which was not significant'2. A recent meta-analysis
of 16 randomised controlled trials comparing BP-DES with sec-
ond-generation DP-DES demonstrated similar safety and efficacy
profiles, even after accounting for the type of antiproliferative
drug used, stent platform, kinetics of polymer degradation/drug
release, strut thickness, and duration of dual antiplatelet therapy'.

While all comparator studies of the new generation of thin-
strut BP-DES showed clinical parity with second-generation EES,
one exception was the BIOFLOW V trial. This study showed
that the BP-SES Orsiro outperformed Co-Cr EES in 1,334 ran-
domised patients with a significant reduction in target lesion fail-
ure rates (4% vs. 7%, p=0.03). The difference was observed as
early as 30 days, predominantly driven by a difference in MI. At
the 12-month primary endpoint, target lesion failure was 6% in
the BP-DES group versus 10% in the DP-DES group, p=0.04'%.
Despite the positive results seen in favour of BP-SES, one has
to be cautious in attributing this to the biodegradable polymer
concept. The higher incidence of MI observed for Orsiro ver-
sus XIENCE (Abbott Vascular, Santa Clara, CA, USA) (5% vs.
8%, p=0.0155) was most likely due to a tighter definition of MI
compared with other studies and the ultrathin-strut design of the
Orsiro stent. The true litmus test of the Orsiro with its biodegrad-
able polymer will only be known in a long-term follow-up study
when the biodegradable polymer is fully resorbed after one year.

Given the many variables among different DES, the results of
any direct comparator studies can only apply to the stents being
studied. One can only conclude from Chung et al’s study that the
Orsiro stent performed better than the first-generation CYPHER
stent in safety and efficacy because of its inherent design. The
exact component driving the difference in outcomes remains spec-
ulative and is probably multifactorial, something which cannot be
fully answered in this study.

Biodegradable polymer technology with its potential to reduce
vessel inflammation and consequent neoatherosclerosis, late stent
thrombosis and restenosis will continue to generate interest in the
field. Whether this will be transformed into safety benefit in the
long term needs to be validated in longer and larger studies. Until
then, we can be sure that there will be many such comparator stud-
ies carried out.
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