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A b s t r a c t

Introduction: Acute coronary syndrome (ACS) is a well-known risk factor for adverse clinical outcomes in percutaneous coronary 
intervention (PCI). Therefore, evaluation of coronary stents in this challenging clinical scenario can provide unique information on 
device safety and efficacy. Bioresorbable scaffolds (BRS) were designed to overcome long-term complications related to permanent 
vessel caging with a permanent metallic drug-eluting stent (DES). 

Aim: We designed this study to evaluate the mid-term safety and efficiency of the Magmaris BRS in comparison to the leading 
new-generation ultrathin DES Ultimaster in the ACS population. 

Material and methods: We present a retrospective analysis of 2-year follow-up data. The primary outcomes consisted of death 
from cardiac causes, myocardial infarction, and in-stent thrombosis. The second main study endpoint was defined as target-lesion 
failure (TLF). 

Results: The study population consisted of two cohorts, the first of 193 patients treated with Magmaris implantation and the 
second of 169 patients treated with Ultimaster implantation. At the 2-year follow-up, there were no significant differences in both 
study cohorts in terms of primary outcome (5.1% vs. 11%; p = 0.051), and TLF (5.6% vs. 8%, p = 0.41). 

Conclusions: Treatment with a  second-generation BRS (Magmaris) versus a  novel second-generation DES (Ultimaster) in 
non-ST-elevation acute coronary syndrome (NSTE-ACS) was associated with similar rates of target lesion failure at 2-year follow-up.

Key words: bioresorbable scaffold, Magmaris, magnesium, Ultimaster, acute coronary syndrome, polymer biodegradable, 
drug-eluting stent, mid-term.

S u m m a r y

Bioresorbable scaffolds (BRS) were introduced into clinical practice to overcome the limitations of metallic drug-eluting 
stent (DES) in terms of permanent vessel encapsulation. Initial enthusiasm for the first-generation BRS Absorb was tempered 
by safety concerns. In our study, we evaluated the safety and efficacy of the second-generation BRS Magmaris compared 
to one of the leading second-generation ultra-thin DES (Ultimaster) in the acute coronary syndrome subset at mid-term 
follow-up. Implantation of the Magmaris was associated with a target lesion failure rate similar to that of the novel DES, 
suggesting a good safety and efficacy profile for a novel device.
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Introduction
Shortly after its introduction to clinical practice per-

cutaneous coronary intervention (PCI) emerged as the 
gold-standard therapy for most patients with acute cor-
onary syndromes (ACS) [1]. However, the ACS subset is 
a well-known risk factor for unfavorable clinical outcomes 
of PCI. To overcome these shortcomings we can observe 
continuous research efforts focused on the development 
of novel coronary stents. Improvements included chang-
es in stent architecture, modification of stents’ biopoly-
mer composition, and use of new resorbable polymers or 
metal alloys as part of the scaffold backbone [2].  

The introduction of the first generation of drug-eluting 
stents (DES) into daily clinical practice marked a turning 
point in the field of PCI. The first generation of DES over-
came the major shortcomings associated with bare-met-
al stent (BMS) revascularization, namely the reduction of 
neointimal hyperplasia, leading to a significant reduction 
in the need for repeat revascularization. The continued 
evolution of DES technology has resulted in significant 
reductions in strut thickness. Second-generation DES, 
also known as ultra-thin strut DES, have increased de-
liverability and significantly shortened endothelialization 
time, resulting in a  further reduction in device-related 
adverse events [3]. The Ultimaster coronary stent (Ter-
umo Corporation, Tokyo, Japan) is an ultrathin-strut, co-
balt chromium, biodegradable-polymer, sirolimus-eluting 
stent which showed an excellent overall device safety 
and efficacy profile in long-term follow-up [4–6].

Plaque rupture and erosion have been shown to be 
the basis of the pathophysiology of the vast majority of 
ACS cases. Local transient exacerbation of the inflamma-
tory process is strongly related to both ACS pathways. 
A novel, less invasive management of this “urgent” in-
stability in coronary circulation has been postulated as 
a promising therapeutic approach. This would avoid the 
permanent caging of a vessel with a metallic backbone 
of a DES, with all the long-term consequences of this fact 
(transformation of the urgent local inflammatory process 
into a permanent inflammatory reaction to the foreign 
body introduced into the vessel wall). Theoretically, BRS 
technology enables the temporary healing of local hyper-
inflation associated with ACS and subsequent anatomic 
and functional restoration of the vessel after the resorp-
tion of the scaffold. The main idea of the BRS concept [7, 
8] was to provide lumen patency in the early phase, allow 
vascular healing, and dissolve over time, potentially lead-
ing to a reduction of long-term device-related complica-
tions. Initial enthusiasm related to the polymer scaffold 
Absorb (Abbott Vascular, Santa Clara, United States) was 
restrained after publishing long-term outcomes [6, 9, 10]. 

Nevertheless, the BRS concept continues to evolve 
[11], and recently the magnesium bioresorbable scaffold 
Magmaris (Biotronik, Berlin, Germany) has been intro-
duced to clinical practice [12]. Primary short-term data 

are encouraging, particularly in terms of stable CAD [13–
15] and partially in the ACS subset [16–20]. Still, future 
evaluation of this technology is necessary to fully assess 
the potential gain-risk balance. In particular, clinical data 
beyond short-term observations (> 1 year) after Mag-
maris implantation in patients with ACS are still limited. 

Aim
In this context, we designed this study to evaluate 

the long-term safety and efficiency of the Magmaris BRS 
in comparison to one of the leading new-generation DES, 
Ultimaster, in the ACS population. 

Material and methods
Study design and population
A complete list of study inclusion and exclusion criteria 

along with a full discussion of all aspects of study design 
was previously published [19, 21]. Vascular calcification 
was assessed by angiography as mild (spots), moderate  
(≤ 50% of reference lesion diameter) or severe (> 50% of 
reference lesion diameter). Briefly, the study population 
consisted of patients (n = 362) with acute coronary syn-
drome (NSTE-ACS) who underwent PCI. Based on implant-
ed devices patients were assigned to one of two arms (193 
– Magmaris vs. 169 –Ultimaster). All PCI was performed at 
the Cardiology Department of the Cooper Health Center 
in Lubin, Poland, between October 2016 and March 2020. 
Additionally, all participants included in this retrospective, 
observational study signed written consent for PCI proce-
dures along with later clinical evaluation. This study was 
conducted according to the guidelines of the Declaration of 
Helsinki and was approved by the Medical Lower Silesian 
Ethics Board (number 20/07/2016, approval 12.07.2016). 
The study flow chart is presented in Figure 1. 

PCI procedures
All PCI procedures were performed by high-volume PCI 

operators with extensive experience with BRS technology 
(performing at least 400 PCIs per year and a history of at 
least 50 BRS implantations before entering the study) at 
the Cardiology Department of the Cooper Health Center in 
Lubin between October 2016 and March 2020. Operators 
were strongly encouraged to meet the “4P” criteria during 
all the PCI procedures in both study arms. The clinical value 
of the “4P” implantation technique is well established [22, 
23] and is part of contemporary practice for BRS place-
ment [24]. The general features are based on: adequate 
preparation of the lesion (using a non-compliant (NC) bal-
loon, sized with a 1 : 1 balloon to artery ratio), proper siz-
ing, paying attention to the expansion limits, mandatory 
post-dilation with a non-compliant (NC) balloon with high 
pressure (at least 16 atm) sized 1 : 1 balloon/scaffold ratio 
or higher. The decision regarding support of intravascular 
ultrasound/optical coherence tomography (IVUS/OCT) 
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Figure 1. Study flow chart and outcomes

2-year clinical follow-up
•	 Primary outcome (cardiac death, myocardial infarction, in-stent thrombosis); Magmaris patients 5.1% vs. 11% Ultimaster 

patients (p = 0.051)
•	 Principal secondary outcome – target lesion failure (cardiac death, target vessel myocardial infarction, target lesion revas-

cularization); Magmaris patients 5.6% vs. 8% Ultimaster patients (p = 0.406)
•	 Magmaris BRS did not present any definite scaffold-related thrombosis (n = 0)

•	 ≥ 18 years of age
•	 Minimal scaffold diameter 3.0 mm
•	 Target lesion stenosis by visual estimation: between 50% 

and 100% with TIMI flow ≥ 1
•	 Reference vessel diameter between 2.7 and 3.7 mm by 

visual estimation
•	 Target lesion length ≤ 21 mm assessed by the quantita-

tive coronary angiography (QCA) or by visual estimation
•	 Eligibility for dual antiplatelet therapy

•	 STEMI patients
•	 TIMI flow 0 in target vessel
•	 Thrombus in target vessel
•	 Severe calcification in the target vessel
•	 Ostial target lesion within 5.0 mm of vessel origin
•	 High risk patients according to vessel anatomy
•	 Unsuccessful pre-dilatation, defined as residual stenosis 

rate more than 20%
•	 Planned surgery within 6 months
•	 Known allergies to ASA, clopidogrel, heparin or any other 

anticoagulant/antiplatelet required for the procedure

Registry inclusion/exclusion criteria

ACS patients undergoing PCI 
January 2015 to March 2020

(n = 6052 patients)

Total Ultimaster DES PCI cases (n = 541) Total Magmaris BRS PCI cases (n = 193)

Patients included to Ultimaster DES PCI arm (n = 169) Patients included to Magmaris BRS PCI arm (n = 193)

Registry inclusion/exclusion criteria (see below)

was left to the discretion of the operators. The dual anti-
platelet therapy (DAPT) in both study arms was prolonged 
up to 12 months after implantation in accordance with 
applicable guidelines ESC/ESH guidelines.

Clinical outcomes
The primary outcomes consisted of death from cardi-

ac causes, myocardial infarction, and in-stent thrombo-
sis. The principal secondary outcomes were device-ori-
entated and defined as target-lesion failure (TLF), target 
vessel-related myocardial infarction (TV-MI), and target 
lesion revascularization (TLR). The TLF, TV-MI, TLR, and 
stent thrombosis were defined in accordance with Aca-
demic Research Consortium guidelines [25]. Diagnostic 
criteria of myocardial infarction met the criteria con-
tained in the Fourth Universal Definition of Myocardial 
Infarction [26] Additional clinical variables were collect-
ed, including scaffold restenosis, death from any cause, 
cerebrovascular episodes, and need for any other revas-

cularization procedure. All the clinical data were obtained 
by trained staff (physicians and/or nurses) during per-
sonal visits or telephone contact during the 1-year and 
2-year follow-up periods. 

Study devices 
Magmaris – previously known as DREAMS 2G – is 

a  magnesium bioresorbable metallic scaffold coated  
(7 µm layer) with a poly-L-lactic acid biodegradable poly-
mer (PLLA) eluting sirolimus (1.4 µg/mm2 of the scaffold 
surface). The approximate time of drug release is cali-
brated for a  90-day, magnesium backbone resorption 
time, estimated for at least 1 year, while PLLA resorption 
lasts for 2 years. The backbone of the Magmaris device is 
completely radiolucent. Therefore, it has two permanent 
tantalum radiopaque markers mounted at the distal and 
proximal stent end. Magmaris is available in only 2 di-
ameters of 3.0 and 3.5 mm and three lengths of 15, 20, 
and 25 mm.
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The Ultimaster is a  cobalt–chromium (Co-Cr) cor-
onary stent consisting a  thin strut (80  µm) coated on 
its abluminal side with sirolimus (3.9  µg/mm of stent 
length), and bioresorbable poly (D,L-lactide-co-caprolac-
tone) copolymer (PDLLA-PCL). Both the drug and polymer 
are designed for a simultaneous resorption time within 
3–4  months. Despite the fact that the Ultimaster DES 
is available in a  wide range of diameter sizes (2.25–
4.0 mm) and lengths (from 9 to 38 mm), for the purpose 
of this study in the Ultimaster cohort we used stents only 
with two diameters (3.0 and 3.5 mm) and lengths up to 
24 mm. 

Statistical analysis
Continuous variables were characterized by mean 

and standard deviation, while categorical variables were 
characterized by the frequencies. The study cohorts 
were compared with the nonparametric two-sample 
Mann-Whitney test for continuous variables and Fisher’s 
exact test for categorical variables. Bonferroni correction 
was applied to adjust for multiple comparisons. P-values 
≤ 0.05 were defined as statistically significant. The log-
rank test was used to compare the entire survival curve. 
Additionally, in terms of two major study endpoints we 
performed non-inferiority analysis. All statistical analyses 
were performed using the R language by a professional 
statistician familiar with medical analysis.

Results
The basic clinical characteristics of both study co-

horts along with procedural features have already been 

already discussed and published previously. Briefly, all 
mentioned data are presented in Tables I and II.

At 1-year follow-up, no significant differences among 
primary and secondary endpoints between both study 
groups were noted. Still, in the Magmaris subpopulation 
in terms of the primary outcome, we observed a non-sta-
tistically significant lower rate of adverse events 
(1.5% vs. 5% respectively, p = 0.07). This difference was 
more apparent at the 2-year follow-up (5.1% vs. 11% re-
spectively,  p  = 0.051) and was found to be just short 
of statistical significance. However, when we analyzed 
the second, device-oriented, composite endpoint of the 
study – TLF at 2-year follow-up – no significant differ-
ence was found (5.6% vs. 8% respectively, p = 0.41). In 
both study cohorts in terms of 2-year follow-up, no epi-
sode of stent thrombosis was observed. After 2 years of 
observation, we did not note any significant differences 
in terms of scaffold restenosis between the study co-
horts (5.1% vs. 4% respectively, p = 0.81). Clinical out-
comes in both study cohorts were pooled and presented 
in Table III. 

Figure 2 presents the Kaplan-Meier graph for the 
primary outcome and principal secondary outcome-free 
survival. The log-rank test was used to evaluate the pri-
mary outcome survival curve; the p-value did not reach 
statistical significance (p = 0.052). 

Subsequently, similar analysis for the secondary end-
point was performed, and similarly the p-value did not 
reach statistical significance (p = 0.34), thus indicating 
a  lack of significant difference regarding survival be-
tween Magmaris and Ultimaster. 

Table I. Study patient characteristics 

Parameter Magmaris patients
N = 193

Ultimaster patients
N = 169

P-value

Age 66.3 ±8.9 65.2 ±9.3 0.61

Gander – male (percentage) 150 (77.7%) 128 (75.7%) 0.48

Unstable angina 30 (15.5%) 81 (47.9%) < 0.001

NSTEMI 163 (84.5%) 88 (52.1%) < 0.001

Diabetes mellitus type 2 72 (37.3%) 59 (34.9%) 0.79

Oral anti-diabetic treatment 58 (30%) 45 (26.6%) 0.72

Insulin 14 (7.2%) 14 (8.2%) 0.84

Hypertension 171 (88.6%) 158 (93.5%) 0.14

Hyperlipidemia 152 (78.7%) 130 (76.9%) 0.81

Atrial fibrillation 9 (4.6%) 24 (14.2%) 0.002

Previous PCI 78 (40.4%) 61 (36.1%) 0.44

Primary diagnosis of MI 59 (30.5%) 60 (35.5%) 0.50

LV-EF 60.4 ±10.9% 53.6 ±3.1% < 0.001

Total cholesterol [mmol/l] 4.6 ±1.3 4.95 ±1.4 0.041

LDL [mmol/l] 2.5 ±1.2 2.92 ±1.9 0.025

Triglycerides [mmol/l] 1.8 ±1.8 1.6 ±0.8 0.18

Creatinine [µmol/l] 84.1 ±22.2 82.9 ±21.9 0.77

LV-EF – left ventricular ejection fraction, NSTEMI – non-ST elevation myocardial infarction, MI – myocardial infarction, PCI – percutaneous coronary intervention, 
TIA – transient ischemic attack.
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Table II. Procedural characteristics

Procedural characteristic Magmaris
patients
N = 193

Ultimaster
patients
N = 169

P-value

Treated vessel: LAD 80 (41.4%) 65 (38.4%) 0.59

Cx 49 (25.3%) 47 (27.8%)  0.63

RCA 61 (31.6%) 56 (33.1%) 0.63

IM 3 (1.6%) 1 (0.6%) 0.82

Predilation balloon:                             

Mean diameter [mm] 3.2 ±0.3 3.1 ±0.3 0.092

Mean pressure [atm] 17.7 ±0.8 15.9 ±1.9 < 0.001

Average scaffold number 1.1 ±0.2 1.2 ±0.4 0.48

Average scaffold diameter [mm] 3.28 ±0.27 3.24 ±0.31 0.035

Average scaffold length [mm] 20.8 ±3.3 23.9 ±4.1 0.041

Postdilation balloon:                             

Mean diameter [mm] 3.5 ±0.3 3.3 ±0.3 < 0.001

Mean pressure [atm] 17.7 ±0.8 16.7 ±1.0 < 0.001

0.0 mm greater than scaffold 31 (16.6%) 120 (71%) < 0.001

0.25 mm greater than scaffold 130 (65.2%) 35 (20.7%) < 0.001

0.5 mm greater than scaffold 32 (18.2%) 14 (8.3%) < 0.001

Contrast agent volume [ml] 151.5 ±65.4 148.5 ±68.5 0.42

Dose of radiation [mGy] 1056.7 ±697.8 1244.2 ±761.1 0.008

OCT/IVUS guided PCI 41 (21.2%) 28 (16.7%) 0.52

A1/B1 lesion AHA/ACC classification 144 (73.4%) 119 (70.4%) 0.59

Antiplatelet therapy:

Acetylsalicylic acid 191 (98.9%) 167 (98.8%) 1

Clopidogrel 76 (38.9%) 148 (87.5%) < 0.001

Ticagrelor 117 (60.6%) 20 (11.9%) < 0.001

ACC – American College of Cardiology, AHA – American Heart Association ACC, Cx –circumflex artery, IVUS – intravascular ultrasound, IM – intermediate artery,  
LAD – left anterior descending artery, OCT – optical coherent tomogram, RCA – right coronary artery.

To fully evaluate the difference between the two study 
cohorts, we performed a non-inferiority analysis of Mag-
maris stents versus Ultimaster stents in terms of primary 
and principally secondary endpoints. The odds ratio for 
the major endpoint in cases with Magmaris vs. Ultimaster 
was OR = 0.4593873, 95% CI (0.1836107, 1.0865151); 
nevertheless, the p-value for equal ratios in both groups 
was non-significant, which did not support rejection of 
the hypothesis regarding equivalence of these methods. 
The delta value for non-inferiority analysis was 0.1, and 
the analysis (using Fisher’s test) did not reach statistical 
significance, thus suggesting that Magmaris was non-in-
ferior to Ultimaster. 

Subsequently, the analysis for the secondary end-
point was performed. The odds ratio for Magmaris vs. 
Ultimaster was OR = 0.4740949, 95% CI (0.1895651, 
1.1208551). However, the p-value for equal ratios in both 
groups was non-significant, which did not support rejec-
tion of the null hypothesis regarding equivalence of these 
methods. The delta value for non-inferiority analysis was 
0.1, and the analysis (using Fisher’s test) did not reach 
statistical significance, thus suggesting that Magmaris 
was non-inferior to Ultimaster.

Discussion
To the best of our knowledge, this is the first study 

designed to evaluate the mid-term results of the novel 
magnesium BRS Magmaris compared to the second gen-
eration metallic DES Ultimaster in “real life” scenarios is 
subjects with the ACS subset. The main findings of this 
study are:
1)  In our retrospective, non-randomized study cohort 

Magmaris showed good clinical outcomes in terms 
of the primary endpoint (death from cardiac causes, 
myocardial infarction, in-stent thrombosis) and the 
secondary device-orientated endpoint defined as tar-
get-lesion failure (TLF), target vessel-related myocar-
dial infarction (TV-MI), and target lesion revascular-
ization (TLR). Although no significant differences were 
observed at 2 years, the Magmaris cohort showed 
a  borderline significant primary endpoint reduction 
(5.1% vs. 11% respectively, p = 0.051).

2)  Magmaris BRS did not present any definite scaffold-re-
lated thrombosis after a 24-month observation period.
Data regarding the long-term evaluation of Magmaris 

BRS are rather sparse and mainly originate from retrospec-
tive observational clinical registries [20, 27–29]. Based on 
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this single-arm evaluation despite all of its methodologi-
cal shortcomings Magmaris showed favorable long-term 
safety and clinical performance with acceptable target le-
sion failure rates (5.2% up to 11%), which is comparable 
to our findings (5.6%) and analogous to novel DES per-
formance [30–32]. Also in our study, we did not note sig-
nificant differences between the Magmaris and Ultimas-
ter DES in terms of TLF (5.6% vs. 8.0, p = 0.41). The lack 
of mid and long-term data makes the results of our study 
difficult to compare. However, the obtained results seem 
to be consistent with the findings previously reported in 
the short-term evaluation. Hideo-Kajita et al. [33] during 
a 12-month clinical follow-up noted no significant differ-
ences in TLF between Magmaris and the biodegradable 
polymer sirolimus-eluting stent Orsiro (6.0 vs. and 6.4%). 
Remarkably, the aforementioned meta-analysis suggests 

that Orsiro has the best 1-year performance among mod-
ern DES [30, 33–35]. Similar favorable outcomes compar-
ing Magmaris to novel DES were also observed by Rola  
et al. [19, 21] and Włodarczak et al. [18]. On the other 
hand, Tousek et al. [36] in a  small, single-center study 
(n = 50) evaluated in quantitative coronary angiography 
(QCA) and OCT performance of Magmaris compared to 
Xience in an ACS setting. Both QCA and OCT revealed 
a greater extent of late lumen loss in the Magmaris group 
than in the Xience group after a  12-month follow-up. 
These unfavorable clinical results were also observed in 
terms of the STEMI subpopulation. The 1-year evaluation 
of STEMI patients [37] treated with implantation of Mag-
maris or Orsiro-DES revealed a significantly higher rate of 
TLR in the Magmaris group (16.2% vs. 5.3%; respectively  
p = 0.03). Notably, implantation of the second-generation 

Table III. Clinical outcomes in both study arms 

Clinical outcomes Magmaris patients
N = 193

Ultimaster patients
N = 169

P-value

1-year clinical follow-up:

Primary outcome (cardiac death, myocardial infarction, in-stent thrombosis) 3 (1.5%) 9 (5%) 0.07

Principal secondary outcome – target lesion failure (cardiac death, target 
vessel myocardial infarction, target lesion revascularization)

3 (1.5%) 7 (5.4%) 0.20

Death:

Any 2 (1%) 0 (0%) 0.50

Cardiac 0 (0%) 0 (0%) 1

Myocardial infarction:

Any other 3 (1.5%) 4 (2%) 0.71

Target vessel 2 (1.0%) 5 (3%) 0.26

Scaffold:

Thrombosis 0 (0%) 0 (0%) 1

Restenosis 2 (1%) 2 (1%) 1

Revascularization:                                      

Target lesion 2 (1%) 3 (2%) 0.67

Target vessel 3 (1.5%) 7 (4%) 0.20

Any other 18 (9.3%) 24 (14%) 0.19

2-year clinical follow-up:

Primary outcome (cardiac death, myocardial infarction, in-stent thrombosis) 10 (5.1%) 18 (11%) 0.051

Principal secondary outcome – target lesion failure (cardiac death, target 
vessel myocardial infarction, target lesion revascularization)

11 (5.6%) 14 (8%) 0.41

Death:

Any 2 (1%) 1 (0.6%) 1

Cardiac 0 (0%) 0 (0%) 1

Myocardial infarction:

Any other 7 (3.6%) 8 (5%) 0.61

Target vessel 5 (2.6%) 10 (6%) 0.12

Scaffold:

Thrombosis 0 (0%) 0 (0%) 1

Restenosis 10 (5.1%) 7 (4%) 0.81

Revascularization:                    

Target lesion 10 (5.1%) 9 (5%) 0.69

Target vessel 12 (6.1%) 14 (8%) 0.54

Any other 23 (11.7%) 28 (17%) 0.27
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BRS (Magmaris) was associated with a significantly low-
er number of TLFs compared to the first-generation BRS 
(Absorb) (1.5% vs. 5.6%; p = 0.048) [18, 38].

The risk of stent thrombosis and repeat target lesion 
revascularization after PCI is higher in patients with ACS 
at enrollment [39, 40]. Although initial safety and effica-
cy trials of first-generation BRS and second-generation 
metallic BRS (Magmaris) focused primarily on patients 
with stable coronary artery disease [7, 8, 29, 33], sever-
al factors could theoretically benefit the ACS population. 
ACS patients are often young, with a long life expectancy 
and a lower incidence of previous coronary intervention 
with DES use, which could potentially promote vessel 
healing after BRS implantation. In addition, culprit un-
stable ACS lesions are generally composed of soft, easily 
expandable plaque, which appears to be conducive to the 
“4P” implantation strategy so critical to optimal BRS de-
ployment [22–24]. Moreover, the higher strut thickness 
of the BRS compared to metallic DES may be beneficial 
in the process of thrombus entrapment under the struts 
after scaffold implantation, and it may be reflected in 
the reduction of the distal flow impairment [41–43]. On 
the other hand, the ACS subset per se increases stent 
thrombosis rates [44]. This, combined with the previously 
described trend toward higher scaffold thrombosis rates 
with first-generation BRS [9, 45, 46], may negate any the-
oretical benefit of BRS. However, this was not confirmed 
in a  pooled meta-analysis [47]; nevertheless, the in-
creased rate of device-related endpoints led to restrained 
commercial use of the first-generation BRS. On the other 
hand, short-term data on the use of Magmaris in the ACS 
subpopulation are encouraging [16–21]. However, recent-
ly published long-term data [48] suggest that the sub-
group of NSTEMI patients had a significantly higher rate 
of TLF after implantation of the Magmaris BRS compared 
to non-NSTEMI patients (9.3% vs. 6.2%, p = 0.025). Yet, 
the results of our study did not confirm this observation, 
as the TLF rate of 5.6% was similar to the non-ACS cohort 
(6.2%) [46]. 

This study has several limitations. The study has 
a  retrospective non-randomized observational charac-
ter. The study population is relatively small compared to 
leading DES studies, but still, in terms of “real-life” BRS 
studies is noticeably high. Finally, despite the study pop-
ulation consisting of NSTE-ACS patients, we observed 
a  relatively low number of intravascular guidance PCI 
procedures.

Conclusions
In our study population (NSTEMI-ACS) implantation 

of a  second-generation BRS (Magmaris) in comparison 
to therapy with a novel ultrathin second-generation DES 
(Ultimaster) was associated with a  similar rate target 
lesion failure in terms of 2-year follow-up. Furthermore, 
none of the thrombotic safety concerns occurred in ei-
ther study cohort.
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