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Introduction
The persistence of polymer material on first- and second-gen-
eration coronary drug-eluting stents after completion of drug 
release has been suggested as a trigger for a chronic inflamma-
tory response1. Coronary drug-eluting stents with biodegradable 
polymers have been designed to overcome concerns over the 
delayed arterial healing, which might increase the risk of very late 
stent thrombosis and restenosis. The “Randomized Comparison 
of a Biodegradable Polymer Ultrathin Strut Sirolimus-Eluting 
Stent With a Biodegradable Polymer Biolimus-Eluting Stent in 
Patients Treated With Percutaneous Coronary Intervention: The 
SORT OUT VII Trial”2 demonstrated excellent one-year results 
with low target lesion failure rates. The present study extends the 
follow-up to two years.

Methods
OUTCOME MEASURES
The primary endpoint of target lesion failure is a composite of 
cardiac death, myocardial infarction (not related to other than 

index lesion) or clinically indicated target lesion revascularisa-
tion with percutaneous coronary intervention or coronary artery 
bypass operation within 24 months. The secondary endpoints were 
defined in the primary publication2.

STATISTICAL ANALYSIS
In analyses of every endpoint, follow-up continued until the date 
of an endpoint event, death, emigration, or 24 months after stent 
implantation, whichever came first. We constructed survival 
curves based on time to events, accounting for the competing risk 
of death (in cases of death not included in the outcome). Rate 
ratios (RR) were calculated for target lesion failure at 24-month 
follow-up. Rate ratios were calculated by modified Poisson regres-
sion analysis with a sandwich error estimation to assess whether 
difference detected at baseline had any effect on the result.

Results
A total of 2,525 patients were randomly assigned to receive 
either the biodegradable polymer sirolimus-eluting Orsiro stent 
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(Biotronik, Bülach, Switzerland) or the biodegradable polymer 
biolimus-eluting Nobori® stent (Terumo Corp., Tokyo, Japan). 
Three patients were lost to follow-up (on days 6, 81 and 610) 
because of emigration. Complete follow-up data were available 
for 2,523 (99.9%) patients.

At two years, the composite endpoint target lesion failure 
had occurred in 84 patients (6.7%) in the biodegradable poly-
mer sirolimus-eluting Orsiro group and in 89 patients (7.0%) 
in the biodegradable polymer biolimus-eluting Nobori group 
(RR 0.94, 95% CI: 0.70-1.28) (Figure 1, Table 1). Rates of 
death, cardiac death, myocardial infarction, and clinically driven 
target lesion revascularisation at two years did not differ signi-
ficantly between the two stent groups. Adjusting for age and ref-
erence vessel diameter did not change the risk ratio significantly. 
At two years, the rate of definite stent thrombosis was numer-
ically lower in the sirolimus-eluting Orsiro group (10 patients 
[0.8%] versus 18 patients [1.4%] in the biolimus-eluting Nobori 
group [RR 0.56, 95% CI: 0.26-1.21]). This reduced rate of def-
inite stent thrombosis in the biodegradable polymer sirolimus-
eluting stent was attributable to a lower risk of early definite 
stent thrombosis (Table 1). In contrast, the rate of very late stent 
thrombosis did not differ significantly between the two groups. 
Findings for the primary endpoint target lesion failure were con-
sistent across pre-specified stratified analyses except for patients 
with multivessel disease and patients treated with more than one 
stent (Figure 2).

Table 1. Clinical outcomes.

Events at 2 years
Orsiro stent 
(N=1,261)  

n (%)

Nobori stent 
(N=1,264)  

n (%)

Rate ratio  
(95% confidence 

interval)
p-value

Target lesion failure 84 (6.7) 89 (7.0) 0.94 (0.70-1.28) 0.71

All-cause mortality 60 (4.8) 45 (3.6) 1.35 (0.91-1.99) 0.13

Cardiac death 29 (2.3) 24 (1.9) 1.22 (0.71-2.10) 0.47

Non-cardiac death 31 (2.5) 21 (1.7) 1.49 (0.86-2.60) 0.16

Myocardial infarction 46 (3.6) 47 (3.7) 0.98 (0.65-1.48) 0.93

Myocardial infarction not 
related to other lesion 29 (2.3) 32 (2.5) 0.91 (0.55-1.51) 0.71

Target lesion 
revascularisation 46 (3.6) 57 (4.5) 0.81 (0.55-1.20) 0.29

Target vessel 
revascularisation 79 (6.3) 94 (7.4) 0.84 (0.62-1.14) 0.26

Stent thrombosis
Definite 10 (0.8) 18 (1.4) 0.56 (0.26-1.21) 0.14

Acute (<24 hrs) 1 (0.1) 2 (0.2) 0.50 (0.05-5.52) 0.57

Subacute  
(24 hrs-30 days) 1 (0.1) 8 (0.6) 0.12 (0.02-1.00) 0.05

Late (>30 days) 3 (0.2) 5 (0.6) 0.60 (0.14-2.52) 0.48

Within 1 year 5 (0.4) 15 (1.2) 0.33 (0.12-0.92) 0.03

Very late 5 (0.4) 3 (0.2) 1.68 (0.40-7.03) 0.48

Probable 6 (0.5) 5 (0.4) 1.21 (0.37-3.97) 0.76

Definite or probable 16 (1.3) 23 (1.8) 0.70 (0.37-1.33) 0.27

Possible 7 (0.6) 7 (0.6) 1.01 (0.35-2.88) 0.99

Definite, probable, or 
possible 23 (1.8) 29 (2.3) 0.80 (0.46-1.38) 0.42

Sirolimus-eluting stent
Biolimus-eluting stent
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Figure 1. Time-to-event curves for major adverse cardiac events. A) Target lesion failure. B) Cardiac death. C) Myocardial infarction. 
D) Target lesion revascularisation. E) Definite stent thrombosis. F) Probable or definite stent thrombosis.
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Outcome after biodegradable polymer stents

Discussion
At one-year follow-up we documented non-inferiority of the 
sirolimus-eluting Orsiro stent and, across a variety of patient 
and lesion subgroups, the two treatments yielded a similar target 
lesion failure rate. This result was maintained at two years for 
the primary endpoint. Within the first year, the rate of definite 
stent thrombosis was lower in the sirolimus-eluting Orsiro stent 
group, which was attributable to a lower risk of stent thrombosis 
within 30 days. At two years, the number of instances of def-
inite stent thrombosis was twice as high in the biolimus-elut-
ing Nobori stent; however, the risk of very late stent thrombosis 
was similar in the two groups. This is in accordance with several 
other clinical trials, where the biolimus-eluting Nobori stent has 
been associated with an increased risk of early stent thrombosis, 
whereas the risk of very late definite stent thrombosis has been 
similar between the biolimus-eluting Nobori and the compara-
tor stent3-5. The differences seemed to occur mainly during the 
first month and we cannot exclude that 1) slower drug release 
(12 weeks versus approximately 4 weeks), 2) slower polymer 
degradation (12-24 months compared to 6-9 months), 3) absence 
of a non-degradable parylene coating between the stent and the 
biodegradable polymer (as covering the entire Nobori stent), 
or 4) thinner stent struts (60-80 µm compared to the 120 µm), 
might be causal factors in reducing the inflammatory response 
and the risk of early stent thrombosis. In the “Ultrathin strut 
biodegradable polymer sirolimus-eluting stent versus durable 
polymer everolimus-eluting stent for percutaneous coronary 

revascularisation (BIOSCIENCE)” trial, the biodegradable poly-
mer sirolimus-eluting Orsiro was non-inferior to the durable 
fluoropolymer everolimus-eluting stent for target lesion failure 
at one year; no significant differences were noted in stent throm-
bosis. Comparable safety and efficacy profiles of the two stents 
were maintained throughout two years of follow-up6.

Limitations
The polymer degradation of the sirolimus-eluting Orsiro stent takes 
place after 12-24 months. Longer follow-up may show the influence 
of this polymer degradation.

Conclusions
Target lesion failure and the risk of very late definite stent throm-
bosis were similar for the biodegradable polymer sirolimus-eluting 
Orsiro stent and the biolimus-eluting Nobori stent in unselected 
patients at two years.

Impact on daily practice
In biodegradable polymer stents, the timing of polymer biodeg-
radation and strut thickness may affect both vessel wall inflam-
mation and late adverse outcomes following drug-eluting stent 
implantation. In an all-comer patient population, two-year tar-
get lesion failure was similar for the sirolimus-eluting Orsiro 
stent and the biolimus-eluting Nobori stent.

Acute coronary syndrome no
Acute coronary syndrome yes

Age ≤65
Age >65

Diabetes mellitus no
Diabetes mellitus yes

LAD no
LAD yes

Lesion type C
Lesion type not C

Male no
Male yes

Multivessel disease no
Multivessel disease yes

One stent per patient no
One stent per patient yes

Previous Ml no
Previous Ml yes

Previous PCI no
Previous PCI yes

STEMI no
STEMI yes

Overall
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0.98 (0.54-1.78) 22 (9.3) 22 (9.4) 0.89
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0.96 (0.62-1.49) 40 (5.2) 42 (5.4) 0.90

0.98 (0.53-1.84) 20 (6.3) 20 (6.4)
0.93 (0.66-1.32) 64 (6.8) 69 (7.3) 0.89
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2.52 (1.06-4.00) 20 (11.3) 7 (4.5) 0.01

0.73 (0.50-1.08) 44 (5.2) 61 (7.2)
1.40 (0.86-2.28) 40 (9.5) 28 (6.8) 0.04

0.89 (0.62-1.26) 59 (5.8) 67 (6.5)
1.17 (0.62-2.18) 21 (9.8) 19 (8.6) 0.46
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0.82 (0.50-1.53) 18 (7.6) 23 (9.0) 0.66

0.85 (0.61-1.20) 63 (6.3) 74 (7.4)
1.39 (0.70-2.73) 21 (7.9) 15 (5.7) 0.21

0.94 (0.70-1.28) 84 (6.7) 89 (7.0)

Risk ratio
Sirolimus-
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Events (%) p-value for
interaction

Figure 2. Pre-specified subgroup analysis for the primary endpoint at two-year follow-up.
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