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Introduction
In patients with stable coronary artery disease, drug-eluting biore-
sorbable scaffolds (BRS) displayed inferior clinical results in com-
parison to metallic drug-eluting stents1. However, initial evidence 
on BRS implantation in patients with acute myocardial infarction 
(AMI) was encouraging (Sabaté M. Biodegradable scaffolds in 
STEMI: rationale, registry outcomes and TROFI II 2-year results. 
Presented at Transcatheter Therapeutics [TCT]. Washington, DC, 
Oct 31, 2016) and lends support to further investigation. The 
Intracoronary Scaffold Assessment a Randomized evaluation of 
Absorb in Myocardial Infarction (ISAR-Absorb MI) trial dem-
onstrated that BRS implanted in the setting of AMI have a simi-
lar antirestenotic efficacy compared to everolimus-eluting stents 
(EES), as assessed by angiographic follow-up after 6-9 months2. 
The aim of the present analysis was to report the two-year clinical 
follow-up of the ISAR-Absorb MI trial.

Methods
The ISAR-Absorb MI trial is an investigator-initiated, prospec-
tive, randomised, multicentre, non-inferiority, clinical trial. 
Patients with AMI were randomised in a 2:1 ratio to be treated 
with either an everolimus-eluting BRS (Absorb; Abbott Vascular) 
or an EES (XIENCE; Abbott Vascular). A detailed description of 
the study has been published previously2. The endpoints of inter-
est for this analysis were the device-oriented composite endpoint 
(DOCE) of cardiac death, target vessel myocardial infarction 
and target lesion revascularisation (TLR), and the patient-ori-
ented composite endpoint (POCE) of all-cause death, any myo-
cardial infarction and any revascularisation). Device thrombosis 
was defined according to Academic Research Consortium crite-
ria. All events relevant for the primary and secondary endpoints 
were blindly adjudicated by an independent event adjudication 
committee.
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Table 1. Clinical results at two years.

BRS EES Hazard ratio (95% CI) p-value

Device-oriented outcomes
Composite of cardiac death, target vessel myocardial infarction, 
target lesion revascularisation (device-oriented composite endpoint) 17 (10.0) 7 (7.9) 1.28 (0.53-3.09) 0.58

Cardiac death 5 (2.9) 2 (2.2) 1.29 (0.25-6.63) 0.76

Target vessel myocardial infarction 3 (1.8) 1 (1.1) 1.58 (0.16-15.1) 0.69

Target lesion revascularisation 12 (7.2) 6 (6.8) 1.06 (0.40-2.82) 0.91

Definite device thrombosis 4 (2.4) 2 (2.3) 1.04 (0.19-5.65) 0.97

Probable device thrombosis 1 (0.6) 0 NA 0.91

Definite or probable device thrombosis 5 (3.0) 2 (2.3) 1.29 (0.25-6.64) 0.76

Patient-oriented outcomes
Composite of death, myocardial infarction, any revascularisation 
(patient-oriented composite endpoint) 37 (21.6) 15 (16.9) 1.28 (0.70-2.33) 0.42

All-cause death 9 (5.3) 2 (2.2) 2.32 (0.50-10.75) 0.28

Any myocardial infarction 6 (3.6) 4 (4.6) 0.78 (0.22-2.77) 0.70

Any revascularisation 26 (15.7) 12 (13.7) 1.10 (0.53-2.25) 0.71

Target vessel revascularisation 23 (13.8) 11 (12.5) 1.10 (0.53-2.25) 0.80

Non-target vessel revascularisation 21 (12.6) 12 (13.8) 0.91 (0.45-1.86) 0.80

Data shown as numbers (percentages are Kaplan-Meier estimates). p-values are derived from superiority testing. NA: not applicable

BRS versus EES in AMI

Results
Baseline characteristics were described previously2. Two-year clin-
ical follow-up was available for 164 patients in the BRS group and 
87 patients in the EES group. DOCE occurred in 10.0% in the BRS 
group and in 7.9% in the EES group (hazard ratio [HR] 1.28, 95% 
confidence interval [CI]: 0.53-3.09, p=0.58) and POCE occurred 
in 21.6% and 16.9% (HR 1.28, 95% CI: 0.70-2.33, p=0.42), in 
the BRS group and EES group, respectively. The two-year all-
cause mortality rate was not statistically different between patients 
treated with BRS and EES (5.3% versus 2.2%; HR 2.32, 95% CI: 
0.50-10.75, p=0.28). The rate of TLR was 7.2% in the BRS group 
and 6.8% in the EES group (HR 1.06, 95% CI: 0.40-2.82, p=0.91). 
The rate of definite device thrombosis was 2.4% in the BRS group 
and 2.3% in the EES group (HR 1.04, 95% CI: 0.19-5.65, p=0.97). 
A summary of the clinical outcomes is displayed in Table 1 and 
Kaplan-Meier curves are shown on Supplementary Figure 1. Data 
regarding antiplatelet and anticoagulant therapies were available 
for 98.4% of the patients who were alive at the two-year follow-
up. Of these patients, 97.2% were on aspirin, 18.6% on a P2Y12 
inhibitor and 2.4% on oral anticoagulation.

The analysis of clinical outcomes in prespecified subgroups 
including age, gender, diabetic status, presentation diagnosis and ves-
sel size showed comparable results between BRS and EES regard-
ing DOCE and TLR. With respect to POCE, EES showed more 
favourable results than BRS in the subgroup of non-ST-elevation 
myocardial infarction (NSTEMI) patients (pinteraction=0.03), without 
significant differences in other subgroups (Supplementary Figure 2).

Discussion
AMI lesions are typically characterised by predominantly throm-
botic, soft, lipid-rich plaques with little calcification and evidence 

of plaque rupture and therefore are associated with less resistance 
to stent expansion3. In addition, patients with AMI are also typi-
cally younger with fewer comorbidities at the time of diagnosis4. 
Taking into account also the mechanical properties of BRS, with 
less radial force compared to metallic stents, AMI patients are 
probably well-suited for interventional treatment with BRS tech-
nologies. Thus, further research is justified, and the ISAR-Absorb 
MI trial aims to address this need.

Overall, the two-year clinical outcomes in AMI patients treated 
with either BRS or EES were comparable in the ISAR-Absorb 
MI trial. These findings are in line with other randomised stud-
ies (Figure 1), e.g., the TROFI II study included 191 patients with 
STEMI and the primary endpoint was a healing score assessed by 
optical coherence tomography after six months, which was simi-
lar in both groups. The two-year clinical outcomes showed statisti-
cally comparable rates of DOCE (3.2% versus 3.2%; p=0.97), TLR 
(2.1% versus 1.0%; p=0.55) and definite/probable device thrombo-
sis (2.1% versus 1.0%; p=0.55) between BRS and EES (Sabaté M. 
Biodegradable scaffolds in STEMI: rationale, registry outcomes and 
TROFI II 2-year results. Presented at Transcatheter Therapeutics 
[TCT]. Washington, D.C., Oct 31, 2016). Furthermore, a prespec-
ified subgroup analysis of the randomised controlled AIDA study 
did not find statistically relevant differences between patients with 
STEMI undergoing BRS (n=240) or EES (n=225) implantation 
regarding DOCE (8.4% versus 7.7%; p=0.722), TLR (6.8% versus 
5.0%; p=0.394) and definite/probable device thrombosis (5.5% ver-
sus 2.7%; p=0.135) after two years4.

Limitations
1) Although we found no significant differences between the treat-
ment groups, the trial was not powered to assess clinical outcomes. 
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 BRS EES Risk ratio
Trial Events Total Events Total  (95% confidence interval) Weight

AIDA (STEMI) 20 240 17 225 1.10 (0.59; 2.05) 61.3%
ISAR-Absorb MI (STEMI) 11 132   7   65 0.77 (0.31; 1.90) 29.2%
TROFI II   3   95   3   96 1.01 (0.21; 4.88) 9.5%
Random effects model 34 467 27 386 0.99 (0.61; 1.59) 100.0%
Overall p-value=0.91
Heterogeneity: I2=0%  

0.1 0.2 0.5 1 2 5 10

 BRS better EES better

ISAR-Absorb MI trial
Investigator-initiated, randomised, multicentre, 

non-inferiority, clinical trial

Device-oriented composite endpoints (DOCE) at 2-year follow-up
Hazard ratio 1.28

(95% confidence interval 0.53-3.09)

Research in context
Risk for DOCE after 24 months in STEMI patients

Everolimus- 
eluting stent 
(EES, n=89)

Patients with acute myocardial infarction
and angiographically confirmed thrombus

Bioresorbable
scaffold

(BRS, n=173)

2.1

10.0% 7.9%

BRS EES

Figure 1. Design, clinical outcome and research in the context of the ISAR-Absorb MI trial. Only data from randomised studies were 
considered for the meta-analysis. Risk ratio with 95% confidence intervals was used as summary statistic to compare the risk of device-
oriented composite endpoints (DOCE) in patients receiving a coronary revascularisation with either bioresorbable scaffolds (BRS) or 
everolimus-eluting stents (EES). The random effects model with the Hartung-Knapp adjustment served for overall calculations. A p-value 
<0.05 was considered statistically significant. The I2 statistic tested the heterogeneity across trials. In all trials, risk estimates refer to the 
24-month follow-up time point (Sabaté M. Biodegradable scaffolds in STEMI: rationale, registry outcomes and TROFI II 2-year results. 
Presented at Transcatheter Therapeutics [TCT]. Washington, D.C., Oct 31, 2016)4. For the AIDA and ISAR-Absorb MI trials, summary 
estimates were obtained from patients with ST-elevation myocardial infarction (STEMI). AIDA: Amsterdam Investigator-initiateD Absorb 
Strategy All-comers Trial; ISAR-Absorb MI: Intracoronary Scaffold Assessment a Randomized evaluation of Absorb in Myocardial Infarction 
trial

2) According to the trial protocol, the clinical follow-up was lim-
ited to two years. A longer follow-up is desirable to address the 
risk of late adverse events associated with BRS.

Conclusion
The ISAR-Absorb MI trial found that, in patients with AMI, PCI 
with either BRS or EES is associated with a comparable clinical 
performance at two-year follow-up. The potential role of contem-
porary BRS technology for AMI patients needs to be assessed in 
future trials.
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Supplementary Figure 1. Clinical outcomes after two years. 

This figure shows the Kaplan-Meier curves for (A) the device-oriented composite endpoint of cardiac death/target vessel myocardial infarction/target 

lesion revascularisation, (B) the patient-oriented composite endpoint of death/any myocardial infarction/all revascularisation, and (C) target lesion 

revascularisation. Data is displayed as Kaplan-Meier event rates and hazard ratios with 95% confidence intervals.



 
 

 

Supplementary Figure 2. Subgroup analysis. 

This Figure illustrates an analysis of pre-specified subgroups regarding (A) the device-

oriented composite endpoint of cardiac death/target vessel myocardial infarction/target lesion 

revascularisation, (B) the patient-oriented composite endpoint of death/any myocardial 

infarction/all revascularisation, and (C) target lesion revascularisation. Data are shown as 

numbers and percentage. Hazard ratios with 95% confidence intervals are shown graphically. 

RVD: reference vessel diameter 

 


