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ABSTRACT

Objective: The aim of this work was to compare the safety and effectiveness of the BioMime 
and the thicker strut Ultimaster sirolimus-eluting stents (SESs) in patients presenting with 
ST-elevation myocardial infarction (STEMI) and single-vessel disease undergoing primary 
percutaneous coronary intervention (PCI).

Method: This prospective, single-center, non-inferiority study was carried out on 221 STEMI 
individuals aged 19 to 65 years, both sexes, diagnosed with STEMI. All patients were subjected to 
electrocardiograms, echocardiography, and clinical follow-up. Quantitative coronary angiography 
was done at baseline and follow-up.

Results: Post-procedure quantitative coronary angiography (QCA) demonstrated no significant 
differences regarding acute luminal gain and residual stenosis between the BioMime and Ultimaster 
groups. Binary restenosis was slightly greater in the BioMime group (7 [15.2%]) compared to the 
Ultimaster group (6 [13.3%], relative risk [95% confidence interval, CI]: 0.947 [0.329–2.725], P 
= 0.797). The variation in in-stent late lumen loss (LLL) between the groups was minimal (0.33 
± 0.3 mm in the BioMime group vs. 0.32 ± 0.4 mm in the Ultimaster group, Diff [95% CI]: 0.007 
[−0.16–0.17], P = 0.935; prespecified non-inferiority = 0.024). Clinical endpoints at 30 days and 14 
months, as well as patient- and device-oriented endpoints at 14 months, were not significantly 
different between the BioMime and Ultimaster groups. Subgroup analysis revealed a potential 
benefit of the Ultimaster stent in older patients (>70 years) regarding target vessel failure (TVF).

Conclusion: In primary PCI for STEMI patients, BioMime stents were non-inferior to Ultimaster 
stents at one-year follow-up. Further studies with longer follow-up durations are warranted to 
validate these results.

Keywords: Primary percutaneous coronary intervention, single-vessel disease, stents, ST-elevation 
myocardial infarction

ÖZET

Amaç: Bu çalışmanın amacı, ST yükselmeli miyokard enfarktüsü (STEMI) ve tek damar hastalığı 
olan ve primer perkütan koroner girişim (PKG) uygulanan hastalarda BioMime ve daha kalın 
destekli Ultimaster sirolimus salınımlı stentlerin (SES) güvenlik ve etkinliğini karşılaştırmaktır.

Yöntem: Bu prospektif, tek merkezli, non-inferiorite çalışması, STEMI tanısı almış, 19 ila 65 
yaşları arasında, her iki cinsiyetten 221 STEMI hastası üzerinde yürütülmüştür. Tüm hastalara 
elektrokardiyogram, ekokardiyografi ve klinik takip uygulanmıştır. Başlangıçta ve takipte kantitatif 
koroner anjiyografi (QCA) yapılmıştır.

Bulgular: İşlem sonrası kantitatif koroner anjiyografi (QCA), BioMime ve Ultimaster grupları 
arasında akut lümen kazancı ve rezidüel stenoz açısından anlamlı bir fark göstermemiştir. 
BioMime grubunda ikili restenoz (7 [15,2%)) Ultimaster grubuna (6 [13,3%) kıyasla biraz daha 
fazlaydı, bağıl risk [95% güven aralığı, GA]: 0,947 [0,329–2,725], P = 0,797). Stent içi geç lümen 
kaybındaki (LLL) gruplar arasındaki değişim minimaldi (BioMime grubunda 0,33 ± 0,3 mm, 
Ultimaster grubunda 0,32 ± 0,4 mm, Fark [95% GA]: 0,007 [-0,16–0,17], P = 0,935; önceden 
belirlenmiş eşit etkililik = 0,024). 30. gün ve 14. aydaki klinik sonlanım noktaları ile 14. aydaki 
hasta ve cihaz odaklı sonlanım noktaları, BioMime ve Ultimaster grupları arasında anlamlı bir 
farklılık göstermemiştir. Alt grup analizi, Ultimaster stentinin yaşlı hastalarda (>70 yaş) hedef 
damar yetmezliği (TVF) açısından potansiyel bir fayda sağladığını ortaya koymuştur.

Sonuç: STEMI hastalarında primer PKG'de, BioMime stentleri bir yıllık takipte Ultimaster 
stentlerinden daha düşük performans göstermemiştir. Bu sonuçları doğrulamak için daha uzun 
takip süreli ileri çalışmalara ihtiyaç vardır.

Anahtar Kelimeler: Birincil perkütan koroner girişim, tek damar hastalığı, stentler, ST-yükselmeli 
miyokard enfarktüsü
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Acute ST-elevation myocardial infarction (STEMI) is the most 
severe form of coronary artery disease and is associated 

with high morbidity and mortality rates.1 Mortality from 
cardiovascular diseases in Egypt is among the highest both 
globally and regionally.2 Drug-eluting stents (DESs) represent a 
significant advancement in percutaneous coronary intervention 
(PCI) due to their capability to inhibit neointimal proliferation, 
thereby reducing the requirement for repeat revascularization.3 
Nevertheless, permanent polymer DESs, especially first-
generation devices, have been associated with impaired 
vascular healing, increasing the risk of late stent thrombosis 
(ST) and restenosis.4

To address these limitations, recent iterations of DES technology 
have focused on improving polymer carriers, stent platforms, 
and drug formulations.5 Biodegradable polymer technology has 
been shown to mitigate the risks associated with older DESs, as 
demonstrated in trials like the MASTER trial (the Management 
of High Bleeding Risk Patients Post Bioresorbable Polymer 
Coated Stent Implantation), which reported lower ST rates with 
biodegradable polymer-based sirolimus-eluting stents (BP-
SES) (1.9%) compared to durable polymer everolimus-eluting 
stents (DP-EES) (4.8%; P = 0.1).6 Moreover, newer generations 
of biodegradable polymer stents have been developed, such as 
ultra-thin DESs (< 70 μm). These stents have demonstrated 
superior clinical outcomes compared to second-generation 
DESs,7 offering improved flexibility, trackability, and crossability.8 
However, these benefits may occasionally compromise radial 
strength.9,10 Recent meta-analyses further support the hypothesis 
that thinner strut DESs improve outcomes.11 One meta-analysis 
demonstrated a 16% reduction in device-oriented composite 
endpoint (DOCE) risk (relative risk [RR]: 0.84; 95% confidence 
interval [CI]: 0.72–0.99) at 12 months, while another reported 
an 18% reduction (RR: 0.85; 95% CI: 0.76–0.96) over a mean 
follow-up of 2.5 years.12

One example of ultrathin DESs is the BioMime sirolimus-eluting 
stent (SES), which is made from a biodegradable polymer coated 
with the antiproliferative drug sirolimus and degrades within 
months. This is the pioneer prospective trial testing the safety 
and efficacy of the BioMime stent compared to the well-tested 
Ultimaster stent in single-vessel disease, thereby avoiding 
the confounding effects of other vessel stenosis in patients 
presenting with STEMI.

The aim of this work was to evaluate the clinical safety and 
effectiveness of the BioMime SES compared to the Ultimaster 
SES.

Materials and Methods

This prospective, single-center, non-inferiority study was carried 
out on 221 STEMI patients aged 19 to 65 years, both sexes, 
diagnosed with STEMI according to the latest guidelines.1,13 
The study was conducted in accordance with the Declaration 
of Helsinki. Written informed consent was obtained from each 
participant. Ethics committee approval was obtained from 
Assiut University Faculty of Medicine Institutional Review Board 
(Approval Number: 04-2024-100305, Date: 19.10.2020).

Exclusion criteria included multisite disease, left ventricular 
ejection fraction (LVEF) ≤ 30%, Killip class III/IV at presentation, 

extreme vessel tortuosity (≥ 2 consecutive curvatures ≥ 180° 
in major coronary arteries),14 severe calcification visible without 
cardiac motion,15,16 and bifurcation lesions with side branch 
diameter > 2 mm.

The BioMime SES™ (Meril Life Sciences Pvt. Ltd., Vapi, India) 
features ultrathin struts (65 μm) with a cobalt-chromium 
platform and a unique hybrid design (open cells in the mid-
segment and closed cells at the edges). The stent is coated with 
bioabsorbable polymers (poly-L-lactic acid and poly lactic-co-
glycolic acid), which degrade within 6–9 months, and sirolimus is 
eluted at 1.25 μg/mm² over 30–40 days.5,9

Ultimaster SES® (Terumo Corporation, Tokyo, Japan) comprises a 
Kaname stent platform with an abluminal bioabsorbable polymer 
coating. Sirolimus is released at 3.9 μg/mm² until polymer 
degradation is completed within 3–4 months.17,18

Follow-Up Protocol
Participants were clinically evaluated at 1, 6, and 14 months 
post-procedure. Angiographic follow-up was conducted at 14 
months. Echocardiography assessed left ventricular ejection 
fraction, wall motion score index (WMSI), and mitral regurgitation 
before discharge and at 14 months. Dual antiplatelet therapy 
(DAPT) was administered for at least one year.

ABBREVIATIONS
ACS	 Acute coronary syndrome
BMS	 Bare-metal stents
BP-SES	 Biodegradable polymer-based sirolimus-eluting stents
CD-TLR	 Clinically driven target lesion revascularization
CFD	 Cumulative frequency distribution
DAPT	 Dual antiplatelet therapy
DESs	 Drug-eluting stents
DOCE	 Device-oriented composite endpoint
DP-EES	 Durable polymer everolimus-eluting stents
ECG	 Electrocardiography
ECHO	 Echocardiography
EF	 Ejection fraction
HbA1c	 Hemoglobin A1c
IVUS	 Intravascular ultrasound
LLL	 Late lumen loss
LVEF	 Left ventricular ejection fraction
MACE	 Major adverse cardiac events
MLD	 Minimal lumen diameter
OCT 	 Optical coherence tomography
PCI	 Percutaneous coronary intervention
PNI	 Prespecified non-inferiority
POCE	 Patient-oriented composite endpoints
PP-EES	 Permanent polymer everolimus-eluting stent
PPCI	 Primary percutaneous coronary intervention
QCA	 Quantitative coronary angiography
RVD	 Reference vessel diameter
SES	 Sirolimus-eluting stent
ST	 Stent thrombosis
STEMI	 ST-elevation myocardial infarction
TIMI	 Thrombolysis in myocardial infarction
TLF	 Target lesion failure
TVF	 Target vessel failure
WMSI	 Wall motion score index
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Quantitative Coronary Angiography (QCA)
Angiograms were analyzed utilizing an automated edge 
identification system by an independent core laboratory. 
Paired QCA was conducted at baseline, post-procedure, and 
at 14-month follow-up, reporting in-stent and in-segment 
measurements separately.19

The primary clinical endpoint was target vessel failure (TVF). The 

secondary clinical endpoints were major adverse cardiac events 
(MACE), ST, and DOCE.

Sample Size Calculation
Sample size calculation was conducted using G*Power 3 software. 
At least 146 patients (73 in each arm) were needed to detect 
non-inferiority for TVF with a margin of 5% and 95% power. 
Allowing for a 20% dropout rate in angiographic follow-up, 221 
patients were finally enrolled.

Table 1. Baseline characteristics, baseline ECG, ECHO, and 
laboratory findings in BioMime and Ultimaster groups

BioMime 
(n = 122)

Ultimaster 
(n = 99)

P

Age (years) 56 ± 12 54 ± 12 0.208

Gender (Male) 88 (72.1%) 77 (77.8%) 0.337

DM 30 (24.6%) 36 (36.4%) 0.057

HTN 31 (25.4%) 30 (30.3%) 0.418

Smoking 67 (54.9%) 53 (53.5%) 0.837

Dyslipidemia 90 (73.8%) 69 (69.7%) 0.503

Total ischemic time (hours) 5.7 ± 3.8 5.4 ± 3.3 0.66

Door-to-balloon (min) 36 ± 12 38 ± 11 0.175

P2Y12 inhibitors 0.294

Ticagrelor 113 (92.6%) 95 (96.0%)

Clopidogrel 9 (7.4%) 4 (4.0%)

GPIIb/IIIa inhibitors 33 (27.0%) 25 (25.3%) 0.763

Site of infarction 0.681

Anterior 71 (58.2%) 66 (66.7%)

Inferior 36 (29.5%) 23 (23.2%)

Inferior right 7 (5.7%) 4 (4.0%)

Inferolateral 2 (1.6%) 2 (2.0%)

Inferoposterior 5 (4.1%) 2 (2.0%)

Posterior 1 (0.8%) 2 (2.0%)

ST resolution 83 (68.0%) 73 (73.7) 0.355

In-hospital arrhythmias 0.725

VT 1 (0.8%) 2 (2.0%)

VF 4 (3.3%) 1 (1.0%)

AF 3 (2.5%) 2 (2.0%)

CHB 2 (1.6%) 1 (1.0%)

LVEF (%) 50 ± 8 48 ± 8 0.172

WMSI 1.43 ± 0.22 1.51 ± 0.21 0.033*

MR 0.154

0 84 (68.9%) 71 (71.7%)

I 28 (23.0%) 25 (25.3%)

II 10 (8.2%) 2 (2.0%)

III 0 (0.0%) 1 (1.0%)

IV 0 (0.0%) 0 (0.0%)

Troponin (ng/mL) 21 ± 22 20 ± 19 0.688

Data are presented as mean ± standard deviation (SD) or frequency (%). AF, 
Atrial fibrillation; CHB, Complete heart block; DM, Diabetes mellitus; GPIIb/
IIIa inhibitors, Glycoprotein IIb/IIIa inhibitors; HTN, Hypertension; LVEF, Left 
ventricular ejection fraction; MR, Mitral regurgitation; VF, Ventricular fibrillation; 
VT, Ventricular tachycardia; WMSI, Wall motion score index.

Table 2. Baseline lesion and procedural characteristics in 
BioMime and Ultimaster groups

BioMime 
(n = 122)

Ultimaster 
(n = 99)

P

Infarct-related artery 0.636

LAD 70 (57.3%) 67 (67.7)

LCx 9 (7.4%) 7 (7.1)

RCA 38 (31.1%) 20 (20.2)

Diagonal 1 (0.8%) 1 (1.0%)

OM 2 (1.6%) 1 (1.0%)

PDA 1 (0.8%) 2 (2.0%)

Ramus 1 (0.8%) 1 (1.0%)

Site of occlusion 0.789

Proximal 78 (63.9%) 66 (66.7)

Mid 38 (31.1%) 27 (27.3)

Distal 6 (4.9%) 6 (6.1%)

Baseline TIMI flow 0.080

0 109 (89.3%) 76 (76.7%)

I 7 (5.7%) 13 (13.1%)

II 2 (1.6%) 5 (5.1%)

III 4 (3.3%) 5 (5.1%)

Post-procedure TIMI flow 0.179

0 1 (0.8%) 0 (0.0%)

I 4 (3.3%) 0 (0.0%)

II 8 (6.6%) 10 (10.1%)

III 109 (89.3%) 89 (89.9%)

Predilation 75 (61.5%) 72 (72.7%) 0.078

Post-dilatation 20 (16.4%) 16 (16.2%) 0.963

Stent length (mm) 32 ± 8 29 ± 7 0.003*

Stent diameter (mm) 3.3 ± 0.4 3.2 ± 0.5 0.285

Stent diameter 0.010*

2.25 1 (1.0%) 1 (1.0%)

2.5 1 (1.0%) 4 (4.0%)

2.75 8 (7.0%) 20 (20.0%)

3.00 45 (37.0%) 26 (26.0%)

3.5 53 (43.0%) 32 (33.0%)

4.00 14 (11.0%) 16 (16.0%)

Max. inflation (atm) 15 ± 2 14 ± 2 0.993

Data are presented as mean ± standard deviation (SD) or frequency (%). 
Diagonal, Diagonal branches of the LAD; LAD, Left anterior descending artery; 
LCx, Left circumflex artery; OM, Obtuse marginal; PDA, Posterior descending 
artery; RCA, Right coronary artery; TIMI, Thrombolysis in myocardial infarction.
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Statistical Analysis
Statistical analysis was performed using SPSS v26 (IBM Inc., 
Chicago, IL, USA). Quantitative variables were presented as 
mean ± standard deviation (SD) and compared between groups 
utilizing the unpaired Student's t-test. Qualitative variables were 
presented as frequency and percentage and analyzed using the 
Chi-square or Fisher's exact test when appropriate. A two-tailed 
P value < 0.05 was considered statistically significant.

Results

Baseline characteristics, baseline electrocardiography (ECG), 
echocardiography (ECHO), except WMSI, and laboratory findings 
were not significantly different between the BioMime and 
Ultimaster groups (Table 1).

Lesion characteristics, including proximal lesion involvement, 
baseline thrombolysis in myocardial infarction (TIMI) flow grade, 
and final TIMI flow grade, were similar between the groups. 
Although the Ultimaster group exhibited a higher rate of pre-

Figure 1. Cumulative frequency distribution (CFD) curves for 
in-stent late lumen loss (LLL) in BioMime and Ultimaster 
groups.

Table 3. Procedural quantitative measures at baseline, immediately post-procedure, and at one-year follow-up in BioMime and 
Ultimaster groups

BioMime Ultimaster Difference (95% CI) P
Baseline N = 122 N = 99

RVD (mm) 2.81 ± 0.4 2.80 ± 0.5 0.01 (-0.11 to 0.13) 0.853

MLD (mm) 0.78 ± 0.2 0.77 ± 0.2 0.009 (-0.06 to 0.07) 0.787

DS% 72.0 ± 7.7 72.5 ± 8.7 0.44 (-2.62 to 1.43) 0.693

Immediately post-procedure N = 122 N = 99

RVD (mm) 3.26 ± 0.4 3.17 ± 0.5 0.08 (-0.03 to 0.20) 0.164

MLD (mm)

In-stent 2.60 ± 0.4 2.59 ± 0.5 0.02 (-0.11 to 0.15) 0.786

In-segment 2.35 ± 0.4 2.36 ± 0.5 -0.01 (-0.13 to 0.12) 0.874

DS %

In-stent 20.09 ± 8.2 18.79 ± 9.7 1.29 (-1.09 to 3.68) 0.285

In-segment 27.89 ± 8.4 25.89 ± 10.2 2.01 (-0.51 to 4.51) 0.110

Acute gain (mm)

In-stent 1.83 ± 0.4 1.82 ± 0.5 0.07 (-0.12 to 0.14) 0.895

In-segment 1.58 ± 0.4 1.59 ± 0.5 0.06 (-0.15 to 0.11) 0.769

14 months follow-up N = 46 N = 45

RVD (mm) 3.14 ± 0.4 3.08 ± 0.5 0.06 (-0.13 to 0.24) 0.546

MLD (mm)

In-stent 2.32 ± 0.6 2.35 ± 0.7 -0.03 (-0.31 to 0.25) 0.874

In-segment 2.10 ± 0.6 2.13 ± 0.6 -0.03 (-0.29 to 0.24) 0.848

DS %

In-stent 26.93 ± 14.2 24.41 ± 16.9 2.51 (-3.98 to 9.01) 0.444

In-segment 33.77 ± 13.9 30.94 ± 16.4 2.83 (-3.51 to 9.16) 0.377

LLL (mm)

In-stent 0.33 ± 0.3 0.32 ± 0.4 0.007 (-0.16 to 0.17) 0.935

In-segment 0.29 ± 0.3 0.26 ± 0.4 0.03 (-0.13 to 0.18) 0.738

Restenosis 7 (15.2) 6 (13.3) 0.947 (0.329 to 2.725) 0.797

CI, Confidence interval; DS, Diameter stenosis; LLL, Late lumen loss; MLD, Minimal lumen diameter; RVD, Reference vessel diameter; SD, Standard deviation.
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dilation, this difference was not statistically significant. Both 
groups showed no variations in post-dilation rates, maximal 
inflation pressure, or overall stent diameter. However, stents 
with a diameter ≤ 2.75 mm were more frequently used in the 
Ultimaster group compared to the BioMime group (25 [25%] 
vs. 10 [8.2%], P = 0.01). Conversely, longer stents were more 
commonly utilized in the BioMime group (32 ± 8 mm vs. 29 ± 7 
mm, P = 0.003) (Table 2).

Pre-stenting measurements, including minimal lumen diameter 
(MLD), percent diameter stenosis (%DS), and reference vessel 
diameter (RVD), were similar between the two groups. Post-
procedure QCA demonstrated no significant differences in acute 
luminal gain and residual stenosis between the BioMime and 

Ultimaster groups. At the 14-month follow-up, the in-stent 
MLD was slightly larger in the Ultimaster group compared to 
the BioMime group, but this difference was not statistically 
significant. Binary restenosis was slightly higher in the BioMime 
group (7 [15.2%]) compared to the Ultimaster group (6 [13.3%], 
RR [95% CI]: 0.947 [0.329–2.725], P = 0.797). The variation 
in in-stent late lumen loss (LLL) between the two groups was 
minimal (0.33 ± 0.3 mm in the BioMime group vs. 0.32 ± 0.4 mm 
in the Ultimaster group; difference [95% CI]: 0.007 [−0.16–0.17], 
P = 0.935; prespecified non-inferiority (PNI) = 0.024) (Table 3).

Cumulative frequency distribution (CFD) curves further 
demonstrate the non-inferiority of BioMime compared to 
Ultimaster stents (Figure 1).

Table 4. Clinical endpoints at 30 days and at 14 months, and patient- and device-oriented endpoints at 14 months in BioMime 
and Ultimaster groups

BioMime 
(n = 122)

Ultimaster 
(n = 99)

P

30 days

All-cause death 0 (0.0%) 0 (0.0%) –

All MI 1 (0.8) 1 (1.0%) 0.882

Stroke 0 (0.0%) 1 (1.0%) 0.266

Major bleeding 0 (0.0%) 0 (0.0%) –

Definite stent thrombosis 1 (0.8) 1 (1.0%) 0.882

Composite 1 (1.0%) 2 (2) 0.443

14 months

All-cause death 2 (1.6) 0 (0.0%) 0.201

Cardiac death 0 (0.0%) 0 (0.0%) –

Undetermined death 2 (1.6%) 0 (0.0%) 0.201

Definite ST 3 (2.5%) 2 (2.0%) 0.827

MI not clearly attributable to a non-target vessel 2 (1.6%) 2 (2.0%) 0.833

Major bleeding 0 (0.0%) 1 (1.0%) 0.266

Stroke 0 (0.0%) 1 (1.0%) 0.266

Heart failure 4 (3.3%) 5 (1.0%) 0.259

CD-TLR 4 (3.3%) 5 (5.1%) 0.508

CD-TVR (including CD-TLR) 4 (3.3%) 5 (5.1%) 0.508

Total MACE 13 (10.7%) 9 (9.1%) 0.699

Target vessel failure (TVF) 8 (6.6%) 8 (8.1%) 0.664

Patient-oriented composite endpoints (POCE) 0.862

All-cause death 2 (1.6%) 0 (0.0%)

Any stroke 0 (0.0%) 1 (1.0%)

Any MI 7 (5.7%) 5 (5.1)

Any revascularization 8 (6.6%) 7 (7.1%)

Total 17 (13.9%) 13 (13.2%)

Device-oriented composite endpoint (DOCE) 0.862

CVS death 2 (1.6%) 0 (0.0%)

MI not clearly attributable to a non-target vessel 2 (1.6%) 2 (2.0%)

CD-TLR 8 (6.6%) 8 (8.1%)

Total 12 (9.8%) 10 (10.1%)

Data are presented as frequency (%). CD-TLR, Clinically driven target lesion revascularization; CD-TVR, Clinically driven target vessel revascularization; CVS, Cardiovascular 
system; MACE, Major adverse cardiac events; MI, Myocardial infarction; ST, Stent thrombosis.
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There were no significant differences in clinical endpoints at 30 days 
and 14 months, or in patient- and device-oriented endpoints at 14 
months, between the BioMime and Ultimaster groups (Table 4).

Both baseline TIMI flow and ejection fraction (EF) were predictors 
of MACE, and the incidence of definite stent thrombosis occurred 
frequently in patients presenting with TIMI 0 flow (Tables 5, 6).

Kaplan-Meier survival curves for MACE-free and TVF-free 
survival are illustrated in Figure 2.

Subgroup analysis revealed a potential benefit of the Ultimaster 
stent in older patients (> 70 years) regarding TVF (Figure 3).

Discussion

This study comparing the ultrathin-strut BioMime SES with 
the thicker-strut Ultimaster stent in STEMI patients undergoing 
primary percutaneous coronary intervention (PPCI) revealed the 
following key findings:

Non-inferiority in clinical outcomes: At 14 months, the BioMime SES 
was non-inferior to the Ultimaster SES with respect to MACE and TVF.

Comparable angiographic outcomes: The BioMime SES 
demonstrated similar rates of LLL and restenosis compared to 
the Ultimaster SES.

Table 5. Univariate and multivariate binary logistic regression for MACE prediction

Parameter Univariate 
OR (95% CI)

P Multivariate 
AOR (95% CI)

P

Age (> 70) 1.010 (0.973-1.048) 0.603

DM 0.903 (0.350-2.329) 0.833

P2Y12 inhibitors 2.984 (0.755-11.788) 0.119

Baseline EF 1.061 (0.997-1.133) 0.061 0.821 (0.684-0.985) 0.034

Baseline WMSI 0.039 (0.004-0.399) 0.006 0.000 (0.000-0.036) 0.003

Predilation 1.758 (0.722-4.282) 0.214

Stent length 1.011 (0.953-1.072) 0.719

Stent diameter (< 2.75 mm) 2.340 (0.879-6.226) 0.089 2.585 (0.938-7.122) 0.66

Stent type 0.838 (0.343-2.051) 0.699
AOR, Adjusted odds ratio; DM, Diabetes mellitus; EF, Ejection fraction; OD, Odds ratio; TIMI, Thrombolysis in myocardial infarction; WMSI, Wall motion score index.

Figure 2. Kaplan-Meier cumulative event curves at 14 months in both groups: (A) target vessel failure (TVF), (B) major adverse 
cardiac events (MACE), and (C) myocardial infarction (MI).
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Similar safety profiles: Patient-oriented composite endpoints 
(POCE) and DOCE were statistically similar between the two 
groups.

BioMime was non-inferior to Ultimaster in terms of TVF (6.6% 
vs. 8.1%, respectively; RR: 0.818; 95% CI: 0.319–2.1; P = 
0.264).20,21 This was in agreement with the CENTURY II trial 
(Clinical Evaluation of New Terumo Drug-Eluting Coronary 
Stent System in the Treatment of Patients With Coronary Artery 
Disease), which involved high-risk acute coronary syndrome 
(ACS) patients and reported that BP-SESs demonstrated 
comparable clinical outcomes to permanent polymer everolimus-
eluting stents (PP-EESs) at 24 months. The BIOSCIENCE study 
(Bioresorbable Polymer Versus Durable Polymer Drug-Eluting 
Stent in Patients With ST-Segment Elevation Myocardial 
Infarction) revealed reduced rates of target lesion failure (TLF) in 
STEMI patients treated with the Orsiro SES (ultrathin) compared 
to those receiving the Xience EES (3.3% vs. 8.7%, p = 0.024 at 
12 months).22,23

The current study also showed a comparable frequency of MACE 
at 14 months between the BioMime and Ultimaster groups 
(10.7% vs. 9.1%, respectively; RR: 1.014; 95% CI: 0.498–
2.065; P = 0.699). Similarly, in the meriT-IV trial (Multicenter 
Randomized Study of the BioMime Sirolimus-Eluting Coronary 
Stent System in the Treatment of Patients With de Novo Native 
Coronary Artery Lesions), the difference in MACE rates was 
numerically lower but not statistically significant in the BioMime 
SES group compared to the Xience EES group (2.98% vs. 7.14%, 
respectively; p = 0.13).5

In our study, POCE rates were comparable between the BioMime 
and Ultimaster groups (13.9% vs. 13.2%, respectively; RR: 1.061; 
95% CI: 0.542–2.077; P = 0.862). Likewise, the BIOSCIENCE trial 
comparing DP-EES in PPCI patients reported POCE rates of 8.3% 
vs. 9.8%, respectively (RR: 0.82; 95% CI: 0.43–1.59; P = 0.563).23

Device-oriented composite endpoint rates in our study were also 
comparable between the BioMime and Ultimaster groups (9.8% 
vs. 10.1%, respectively; RR: 0.974; 95% CI: 0.439–2.16; P = 
0.948). Similarly, in the TALENT trial (Comparison of Supraflex 
and Xience in a Randomized Controlled Trial), DOCE occurred in 
4.9% of the Supraflex group and 5.3% of the Xience group (P for 
non-inferiority <0.0001).24,25

Regarding LLL at 14 months, our study confirmed that BioMime 
stents (0.34 ± 0.4 mm) were non-inferior to Ultimaster 
stents (0.33 ± 0.3 mm vs. 0.32 ± 0.4 mm; difference: 0.007; 
95% CI: −0.16 to 0.17; P = 0.935). Similarly, the meriT-V trial 
demonstrated comparable but slightly lower results, with LLL 
values of 0.15 ± 0.27 mm in the BioMime group and 0.15 ± 0.29 
mm in the Xience EES group.5

Table 6. Clinical endpoints at 30 days and at 14 months, 
and patient- and device-oriented endpoints at 14 months 
according to baseline TIMI flow

TIMI 0 
(n = 185)

TIMI 1-3 
(n = 36)

P

MACE at 30 days 2 (1.1%) 1 (2.8%) 0.443

At 14 months follow-up

All-cause death 2 (1.6%) 0 (0.0%) 0.201

Definite ST 5 (2.7%) 0 (0.0%) 0.023

Any MI 9 (4.9%) 3 (8.3%) 0.401

Total MACE 18 (9.7%) 4 (11.1%) 0.800

TVF 15 (8.1%) 1 (2.8%) 0.259

POCE 25 (13.5%) 5 (13.9%) 0.952

DOCE 19 (10.3%) 3 (8.3%) 0.722

Data are presented as frequency (%). DOCE, Device-oriented composite 
endpoint; MACE, Major adverse cardiac events; MI, Myocardial infarction; POCE, 
Patient-oriented endpoints; ST, Stent thrombosis. 

Figure 3. Subgroup interaction analysis of target vessel failure (TVF) at 14-month follow-up according to vessel size, age > 70 
years, gender, diabetes mellitus, post-dilatation, maximum inflation, stent length, and stent diameter.
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The rates of clinically driven target lesion revascularization (CD-
TLR) in our study were 3.3% vs. 5.1% in BioMime vs. Ultimaster 
stents, respectively (RR: 0.649; 95% CI: 0.179–2.353; P = 0.085), 
consistent with previous studies. For example, the MASTER trial 
reported CD-TLR rates of 2.7% vs. 11.2% for BP-SES vs. bare-
metal stents (BMS), respectively (P < 0.001).18 Similarly, the 
meriT-V trial reported identical TLR rates for BioMime SES and 
Xience EES (2.38%) at nine months.5

Permanent polymer DES, especially first-generation devices, have 
been associated with impaired vascular healing, increasing the 
risk of late ST and restenosis.4 Biodegradable polymer technology 
has been shown to mitigate these risks, as demonstrated in trials 
like the MASTER trial, which reported lower ST rates with BP-SES 
(1.9%) compared to durable polymer everolimus-eluting stents 
(DP-EES) (4.8%; P = 0.1).6

In our study, definite ST at 14 months occurred in 2.5% vs. 2% 
of individuals in the BioMime and Ultimaster groups, respectively 
(RR: 1.23; 95% CI: 0.2097–7.21; P = 0.827). A possible imbalance 
in lesion complexity might have contributed to the higher rate of 
ST in the BioMime group.

The limitations of this study included the lack of intravascular 
imaging techniques (e.g., intravascular ultrasound [IVUS], 
optical coherence tomography [OCT]) during PPCI or follow-up 
due to resource constraints. Moreover, about half of the 
patients underwent angiographic follow-up, and individuals 
with bifurcation lesions were not included. The absence of 
hemoglobin A1c (HbA1c) measurement in diabetic patients also 
limits the generalizability of these findings. Furthermore, non-
standardized procedural techniques, such as post-dilation, were 
another limitation that may have affected the study results.

Conclusion

Over 14 months of follow-up, the BioMime SES was non-
inferior to the Ultimaster with respect to MACE and TVF. Both 
stents demonstrated comparable rates of LLL, restenosis, and 
safety profiles. Thus, BioMime stents represent a valid treatment 
option for STEMI patients with single-vessel disease undergoing 
PPCI. Longer-term follow-up is required to assess very late risks 
associated with BioMime SESs.
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