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ABSTRACT

Aims

This study presents the two-year clinical outcomes in the Amsterdam Absorb Registry 
stratified by lesion and patient characteristics complexity (SYNTAX score and ABSORB II 
study enrolment criteria).

Methods and Results

Patients treated with BVS were included in this prospective registry and stratified 
according to the ABSORB II trial in- and exclusion criteria and the SYNTAX score. The 
registry comprises of 135 patients (59 ± 11 years, 73% male, 18% diabetic) with 159 
lesions. Median follow-up duration was 774 days [Q1-Q3: 742– 829]. Median SYNTAX 
score was 11.5 [Q1-Q3: 6-17.5]. Two-year event rates were cardiac death 0.7%, MI 5.3%, 
TVR 13.6%, TLR 11.4%, definite ST 3.0% and TVF 14.4%, respectively.

Stratified analyses showed a significantly higher revascularization rate in patients not 
meeting ABSORB II criteria (TVR: 2.3% vs 19.2% p=0.010 and TLR: 2.3% vs 15.8% p=0.025) 
and patients with SYNTAX score ≥11.5 (TVR: 4.8% vs 21.8% [p=0.006] and TLR: 3.2% vs 
17.4% [p=0.007]).

Conclusions

The use of ABSORB BVS in patients meeting the ABSORB II trial inclusion criteria or those 
with low SYNTAX scores is associated with acceptable clinical outcomes at 2-year follow-
up. Patients with more complex characteristics have significantly higher revasculariza-
tion rates.
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INTRODUCTION

The ABSORB bioresorbable vascular scaffold (BVS) (Abbott Vascular, Santa Clara, USA) 
has been intensively investigated and was the first bioresorbable scaffold (BRS) to 
receive a Conformité Européene (CE) mark. The ABSORB trials have shown safety and 
feasibility of the scaffold, with a low rate of major adverse cardiovascular events (MACE) 
up to 5-years after implantation  1-3. The ABSORB III trial, the largest randomized con-
trolled trial powered on clinical endpoints, has shown non-inferiority on the primary 
endpoint of target lesion failure 4. These trials were performed in selected patients and 
with exclusion of more complex patient categories such as acute coronary syndrome 
(ACS) patients, coronary artery bifurcation lesions or heavily calcified lesions.

Recent studies in patient populations more comparable with daily clinical practice, 
including patients with ACS, have shown acceptable rates of MACE with a maximum 
of one-year follow up  5-8. The clinical event rates of the BVS were comparable with 
everolimus-eluting metallic stents and bare metal stents at 30 days and one-year follow 
up in the setting of ST-segment elevation myocardial infarction (STEMI) 9. However, some 
reports have raised concerns about a non-negligible incidence of scaffold thrombosis 
(ST) of up to 3% at six-months follow-up 10-13. Furthermore, long-term follow-up data on 
the BVS is restricted to the highly-controlled ABSORB A and B trial and there is limited 
data beyond 1 year follow-up available on its use in lesions reflecting the complexity of 
daily clinical practice.

The present study aims to evaluate the clinical outcomes at two-year follow-up in a 
patient population comparable with daily clinical practice. Furthermore, we evaluated 
to what extent coronary anatomy complexity influences the clinical outcomes of BVS 
use.

METHODS

Study design

The design, baseline and procedural characteristics, quantitative coronary angiography 
(QCA) analysis and the six-months clinical outcomes of the Amsterdam Absorb registry 
are described in detail elsewhere 11. Briefly, this registry evaluated the clinical outcomes 
of all patients who underwent percutaneous coronary intervention (PCI) with ABSORB 
BVS implantation between August 2012 and August 2013. Implantation was part of rou-
tine clinical practice at the Amsterdam Medical Center (AMC), University of Amsterdam, 
The Netherlands. The AMC is a high-volume, tertiary PCI centre, with a PCI volume of 
approximately 1400 stent implantations per year.
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Baseline demographic characteristics were collected prospectively. Clinical follow-up 
was obtained by telephone contact. The necessity to obtain written informed consent 
was waived by the institutional review committee. When patients reported potential 
clinical events, patients’ medical records, discharge summaries and, if applicable, repeat 
angiograms and PCI procedures were reviewed. If patients could not be contacted, 
follow-up information regarding vital status was obtained from the national population 
registry (Dutch Central Bureau of Statistics). All reported events were verified and adju-
dicated by an independent adjudication committee according to criteria defined below.

SYNTAX Score Analysis

All baseline anonymized diagnostic angiograms were analysed independently by two of 
the investigators (RK and MG). Each coronary lesion resulting in ≥50% diameter stenosis 
in vessels ≥1.5mm was calculated using the online SYNTAX score (SXscore) calculator 
2.11. The mean SXscore of the two observers was used for the final analysis, except when 
there was a difference in SXscore of >5 points. In those cases, the baseline angiograms 
were reassessed and a consensus, between the two investigators, on the final SXscore 
was obtained and used for the final analysis.

Clinical outcomes definitions

TVF was defined as a composite of the device oriented endpoints of cardiac mortality, 
any myocardial infarction related to the target vessel (MI) and target vessel revascular-
ization (TVR). Myocardial infarction (MI), TVR, target lesion revascularization (TLR) and 
ST were defined according to the Academic Research Consortium (ARC) 14. Target vessel 
related MI was defined as a Q-wave or non-Q-wave myocardial infarction that may be 
related to the target vessel or could not be related to another vessel. An independent 
Clinical Event Committee adjudicated all clinical events (Yoshinobu Onuma and Pan-
nipa Suwannasom interventional cardiologists, Erasmus MC/Cardialysis, Rotterdam, The 
Netherlands).

Statistical Analysis

Continuous data were expressed as mean ± standard deviation (SD) or as median (in-
terquartile ranges) and dichotomous data were summarized as frequencies. Stratified 
analyses were performed according to the median of the SXscore and the ABSORB II 
trial in- and exclusion criteria. Survival analyses were performed using the Kaplan-Meier 
method. Follow-up was censored at two years or at the last known date of follow-up, 
whichever came first. A p-value <0.05 was considered statistically significant and statis-
tics were performed using SPSS version 20.0 (IBM, USA).
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Table 1. Baseline characteristics

Patient characteristics N=135

Age (years) 59.1 (±10.8)

Male 98 (73)

Diabetes Mellitus 27 (20)

Hypertension 67 (50)

Hypercholesterolemia 58 (43)

Current smoker 39 (29)

Renal dysfunction 11 (8)

Previous myocardial infarction 34 (25)

Previous PCI 35 (26)

Previous CABG 3 (2)

DAPT at Discharge 135 (100)

Ascal and Clopidogrel 42 (31)

Ascal and Prasugrel 19 (14)

Ascal and Ticagrelor 74 (55)

Indication for PCI

STEMI 19 (14)

NSTEMI 37 (27)

Unstable angina 14 (10)

Stable angina 63 (47)

Other 3 (2)

Lesion characteristics N = 159

Vessels treated

LMCA 2 (1)

LAD 96 (60)

RCx 24 (15)

RCA 37 (23)

Lesion type

A 27 (17)

B1 25 (16)

B2 67 (42)

C 40 (25)

Bifurcation lesions 24 (15)

Calcified lesions 18 (11)

CTO 13 (8)

Procedural characteristics N = 159

Procedure Time (min) (n=135) 56 (±35)

Contrast Used (ml) (n=135) 175 (±83)

Predilatation performed 156 (98)

Rotational Atherectomy 6 (4)
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Results

Overall study population

Baseline patient and angiographic characteristics are shown in table 1. A total of 135 pa-
tients (59 ± 11 years, 73% male, 20% diabetic) were enrolled and 159 lesions were treated.

Median follow-up was 774 days [742– 829]. Complete 2-year (±1 month) follow up 
was available in 128 (95%) patients and one-year follow-up was available in 132 (98%) 
patients. The clinical outcomes are summarized in table 2.

At 2-year follow-up TVR occurred in 18 patients (13.6%), mainly driven by a TLR rate of 
11.4%. The rates of cardiac death and MI were 0.7% and 5.3%, respectively.

The composite endpoint of TVF occurred in 18 patients (14.4%, figure 1). Two-year 
definite/probable ST rate was 3.0%, without any ST reported beyond six-months (figure 
1 and table 3).

Table 1. Baseline characteristics (continued)

Procedural characteristics  N=159

Thrombus Aspiration 13 (8)

Post-dilatation 88 (55)

Total Scaffolds implanted 192

Scaffolds used in overlap 28 (21)

Values are mean ± SD or n (%)
CABG = Coronary Artery Bypass Grafting; PCI = Percutaneous Coronary Intervention; STEMI = ST-segment 
Myocardial Infarction; NSTEMI = Non ST-segment Myocardial Infarction; LMCA = Left Main Coronary Artery; 
LAD= Left Anterior Descending; RCA = Right Coronary Artery; RCX= Ramus Circumflexus; CTO = Chronic 
Total Occlusion; min = minutes; ml= milliliter

Table 2. Clinical Outcome at one and two years follow-up

Outcome (n=134) 1-year* 2-year*

All Cause Mortality 1 (0.7) 2 (1.9)

Cardiac death 1 (0.7) 1 (0.7)

MI 6 (4.5) 7 (5.3)

Target Vessel MI 6 (4.5) 6 (4.5)

TLR 12 (8.9) 15 (11.4)

TVR 15 (11.3) 18 (13.6)

Definite ST 4 (3.0) 4 (3.0)

Probable ST 0 (0.0) 0 (0.0)

TVF (cardiac death, MI or TVR) 16 (12.1) 19 (14.4)

* Estimated Kaplan Meier Cumulative Event rates
Values are n (%)
MI = Myocardial Infarction; TLR = Target Lesion Revascularization; TVR= Target Vessel Revascularization; ST 
= Scaffold Thrombosis; TVF = Target Vessel Failure
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Figure 1. The panel on the left shows the KM-curve of the combined endpoint of Target Vessel Failure (TVF) 
at 2-years follow-up, with a 2-year cumulative event rate of 14.4% in the overall study population. The panel 
on the right shows the KM-curve of the definite scaffold thrombosis, with a 2-year cumulative event rate of 
3.0%. There were no late or very-late scaffold thrombosis observed beyond six-months follow-up.

Table 3. Description of scaffold thrombosis
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Stratified SYNTAX score analysis

The SXscore was collected in 129 of the 135 patients. Reason for missing SXscore was 
a history of prior coronary artery bypass grafting (CABG) (n=3) or unavailability of the 
baseline angiograms (n=3). The SYNTAX score ranged from 1 to 50, with a median of 
11.5 [Q1-Q3: 6-17.5]. In the stratified analysis the patients were divided according to the 
median SXscore: <11.5 (SXlow, n=64) and ≥11.5 (SXhigh, n=65).

The baseline and lesion characteristics according to the SXscore are summarized in 
table 4.

Table 4. Baseline Characteristics Stratified Syntax Analysis

SxLow SxHigh

Patient characteristics N=64 N=65

Age (years) 59 (±11) 59 (±10) ns

Male 42 (66) 51 (78) ns

Diabetes Mellitus 10 (16) 16 (25) ns

Hypercholesterolemia 27 (42) 28 (43) ns

Current smoker 18 (28) 20 (31) ns

Renal Dysfunction 6 (9) 4 (6) ns

Previous myocardial infarction 16 (25) 15 (23) ns

Indication for PCI

STEMI 12 (19) 7 (11) ns

NSTEMI 13 (20) 24 (37) p<0.05

Unstable angina 9 (14) 3 (5) ns

Stable angina 29 (45) 29 (45) ns

Other 1 (2) 2 (3) ns

Procedural characteristics

Procedure Time (min) 47 (±21) 66 (±44) p<0.05

Contrast used (ml) 148 (±58) 207 (±95) p<0.05

Lesion characteristics N= 70 N= 94

Vessels treated

LMCA 0 (0) 2 (2) ns

LAD 39 (56) 57 (61) ns

RCx 9 (13) 16 (17) ns

RCA 22 (31) 19 (20) ns

Bifurcation lesions 4 (6) 17 (18) p<0.05

Calcified lesions 4 (6) 9 (10) ns

CTO 3 (4) 8 (9) ns

Values are mean ± SD or n (%)
PCI = Percutaneous Coronary Intervention; STEMI = ST-segment Myocardial Infarction; NSTEMI = Non ST-
segment Myocardial Infarction; LMCA = Left Main Coronary Artery; LAD= Left Anterior Descending; RCA = 
Right Coronary Artery; RCX= Ramus Circumflexus; CTO = Chronic Total Occlusion
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At two-year follow up the TVF rates were 6.5% for the SXlow and 21.8% for the SXhigh 
group (p=0.015) (figure 2a). The revascularization rates were the main component of the 
composite endpoint of TVF, of which the TVR rates were 4.8% and 21.8% (p=0.006) and 
TLR rates were 3.2% and 18.7% (p=0.007), in the SXlow and SXhigh, respectively (figure 
2b and 2c). All clinical outcomes stratified on Syntax score are described in table 5.

Stratified ABSORB II in- and exclusion criteria analysis

All 135 patients were divided according the in- and exclusion criteria of the ABSORB II 
trial  15. In total 44 patients included in this registry would have fulfilled the ABSORB II 
trial inclusion criteria, while 91 patients would not have been eligible for inclusion in the 
ABSORB II trial. In- and exclusion criteria are described in table 6. The baseline and lesion 
characteristics according to the ABSORB II criteria are described in table 7.

At two-year follow up the composite endpoint of TVF was significantly lower in the patients 
fitting the ABSORB II criteria (2.3% vs 20.3%; p=0.007) (figure 3a). At two-year follow-up, 
significantly lower revascularization rates were observed in the patients fitting the ABSORB II 
criteria (TVR: 2.3% vs 19.2% p=0.010 and TLR: 2.3% vs 15.8% p=0.025) (figure 3b and 3c). All 
clinical outcomes stratified on ABSORB II in- and exclusion criteria are described in table 8.
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Figure 2. Kaplan Meier Survival Curves of the stratified Syntax score analysis. Syntax score analysis was pos-
sible in 129 of the 135 patients. Patients with a Syntax score <11.5 had a significantly lower revasculariza-
tion rate at two-year follow-up, compared with patients with a Syntax score ≥11.5.
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Table 5. Two-year clinical outcome stratified Syntax Analysis

SxLow SxHigh

Outcome N=63 N=65 Log-rank

All Cause Mortality 0 (0.0) 2 (3.9) NS

Cardiac death 0 (0.0) 1 (1.5) NS

MI 3 (4.9) 3 (4.6) NS

Target Vessel MI 3 (4.9) 2 (3.1) NS

TLR 2 (3.2) 12 (18.7) p=0.007

TVR 3 (4.8) 14 (21.8) p=0.006

Definite ST 1 (1.6) 2 (3.1) NS

TVF (cardiac death, MI or TVR) 4 (6.5) 14 (21.8) p=0.015

* Estimated Kaplan Meier Cumulative Event rates
Values are n (%)

Table 6. Inclusion and Exclusion Criteria ABSORB II trial

 Inclusion criteria

General Inclusion Criteria

• Subject’s age must be at least 18 and <85 y

• Subject must agree not to participate in any other clinical investigation for a period of 3 y after the index 
procedure. This includes clinical trials of medication and invasive procedures. Questionnaire-based studies or 
other studies that are noninvasive and do not require medication are allowed.

• Subject is able to verbally confirm understanding of risks, benefits, and treatment alternatives of receiving the 
Absorb BVS and he/she or his/her legally authorized representative provides written informed consent before 
any clinical investigation-related procedure, as approved by the appropriate ethics committees

• Subject must have evidence of myocardial ischemia (eg, stable or unstable angina, silent ischemia

• Subject must be an acceptable candidate for coronary artery bypass graft surgery

• Subject must agree to undergo all clinical investigation plan-required follow-up visits, exercise testing, blood 
draw, and adherence to ESC guidelines and completion of quality of life questionnaires and of a subject diary 
to collect information including but not limited to tobacco use, food intake, daily exercise, and body weights

Angiographic inclusion criteria

• 1 or 2 de novo native lesions each located in a different epicardial vessel

• If 2 treatable lesions meet the eligibility criteria, they must be in separate major epicardial vessels (Left 
Anterior Descending (LAD) with septal and diagonal branches, Circumflex (CX) with obtuse marginal and/or 
ramus intermedius branches, and Right Coronary Artery (RCA) and any of its branches).

• Lesion(s) must have a visually estimated diameter stenosis of ≥50% and <100% with a TIMI flow of ≥1.

• Lesion(s) must be located in a native coronary artery with Dmax by online QCA of ≥2.25 and ≤3.8 mm.

• Lesion(s) must be located in a native coronary artery with lesion(s) length by online QCA of ≤48 mm.

• Percutaneous interventions for lesions in a nontarget vessel are allowed if done ≥30 d before or if planned to 
be done 2 y after the index procedure.

• Percutaneous intervention for lesions in the target vessel is allowed if done >6 mo before or if planned to be 
done 2 y after the index procedure.
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Table 6. Inclusion and Exclusion Criteria ABSORB II trial (continued)

 Exclusion criteria

General exclusion criteria

• Known hypersensitivity or contraindication to aspirin, both heparin and bivalirudin, antiplatelet medication 
specified for use in the study (clopidogrel and prasugrel and ticlopidine, inclusive), everolimus, PLLA, 
PDLLA, cobalt, chromium, nickel, tungsten, acrylic and fluoropolymers, or contrast sensitivity that cannot be 
adequately pre-medicated.

• Subject has a known diagnosis of acute myocardial infarction at any time preceding the index procedure, and 
relevant cardiac enzymes (according to local standard hospital practice) have not returned within normal limits 
at the time of procedure.

• Evidence of ongoing acute myocardial infarction in electrocardiogram before procedure

• Subject has current unstable arrhythmias.

• Left ventricular ejection fraction <30%

• Subject has received a heart transplant or any other organ transplant or is on a waiting list for any organ 
transplant.

• Subject is receiving or scheduled to receive chemotherapy of malignancy within 30 d before or after the 
procedure.

• Subject is receiving immunosuppressant therapy and/or has known immunosuppressive or autoimmune 
disease (eg, human immunodeficiency virus, systemic lupus erythematosus, rheumatoid arthritis, severe 
asthma requiring immunosuppressive medication, etc).

• Subject is receiving chronic anticoagulation therapy that can not be stopped and restarted according to local 
hospital standard procedures.

• Elective surgery is planned within 2 y after the procedure that will require discontinuing either aspirin, 
clopidogrel, prasugrel, or ticlopidine.

• Subject has a platelet count <100,000 cells/mm3 or >700,000 cells/mm3, a white blood cell count of <3,000 
cells/mm3, or documented or suspected liver disease (including laboratory evidence of hepatitis).

• Known renal insufficiency (eg, estimated Glomerular Filtration Rate (eGFR) <60 mL/min/1.73m2 or serum 
creatinine level of >2.5 mg/dL, or subject on dialysis)

• History of bleeding diathesis or coagulopathy or will refuse blood transfusions

• Subject has had a cerebrovascular accident or transient ischemic neurological attack within the past 6 mo.

• Pregnant or nursing subjects and those who plan pregnancy in the period up to 3 y after index procedure 
(Female subjects of child-bearing potential must have a negative pregnancy test done within 28 d before the 
index procedure and contraception must be used during participation in this trial.)

• Other medical illness (eg, cancer or congestive heart failure) or known history of substance abuse (alcohol, 
cocaine, heroin etc) as per physician judgment that may cause noncompliance with the protocol or confound 
the data interpretation or is associated with a limited life expectancy

• Subject is already participating in another clinical investigation that has not yet reached its primary end point.

• Subject is belonging to a vulnerable population (per investigator’s judgment, eg, subordinate hospital staff or 
sponsor staff) or subject unable to read or write.

Angiographic exclusion criteria

• Target lesion that prevents adequate (residual stenosis at target lesion(s) is ≤40% by visual assessment) 
coronary predilatation.

• Target lesion in left main trunk

• Aorto-ostial target lesion (within 3 mm of the aorta junction)

• Target lesion located within 2 mm of the origin of the LAD or LCX
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DISCUSSION

The main findings of this study were as follows:
1. Implantation of the ABSORB BVS in a patient population reflecting daily clinical 

practice was associated with acceptable 2-year clinical outcomes;
2. ST was not observed after 6-months;
3. two-year clinical outcomes in patients meeting ABSORB II trial inclusion criteria or 

those with low SYNTAX scores were acceptable;
4. in contrast, BVS implantation in more complex patients seems to be associated with 

significantly higher revascularization rates.

Our study provides the first longer term clinical follow-up data on the use of the ABSORB 
BVS in a patient population reflecting daily clinical practice, including ACS patients (of 
whom 14% presented with STEMI), bifurcation lesions and lesions classified as AHA/ACC 
lesion classification type B2/C (67%). We have demonstrated that, implantation of the 
ABSORB BVS is safe (cardiac death rate 0.7% at two-years). The revascularization rates 
(TLR 11.3%, TVR 13.6%) were also acceptable. Although ST rate was quite high in our 
previous report presenting the 6 months follow-up (3.0%)  11, we did not observe any 
additional late or very late ST cases beyond the initial 6 months.

The observed revascularization and ST rates are comparable with the clinical outcome 
of the first generation drug eluting stents (DES). The LEADERS trial demonstrated a 2.5% 
two-year definite ST rate in the CYPHER treatment arm, COMPARE trial showed a 2.9% 
two-year definite ST rate in the TAXUS treatment arm 16, 17. Similarly, the SORT-OUT II trial 

Table 6. Inclusion and Exclusion Criteria ABSORB II trial (continued)

• Target lesion located distal to a diseased (vessel irregularity per angiogram and >20% stenosed lesion) arterial 
or saphenous vein graft

• Target lesion involving a bifurcation lesion with side branch ≥2 mm in diameter, or with a side branch <2 mm 
in diameter requiring guide-wire protection or dilatation

• Total occlusion (TIMI flow 0), before wire crossing

• Excessive tortuosity (2 or more 45° angles) or extreme angulation (≥90°) proximal to or within the target lesion

• Restenotic from previous intervention

• Heavy calcification proximal to or within the target lesion

• Target lesion involves myocardial bridge.

• Target vessel contains thrombus as indicated in the angiographic images.

• Additionally clinically significant lesion(s) (≥40% diameter stenosis by visual assessment) for which PCI may be 
required <2 y after the index procedure.

• Subject has received brachytherapy in any epicardial vessel (including side branches).

• Subject has a high probability that a procedure other than predilatation and study device implantation and (if 
necessary) postdilatation will be required at the time of index procedure for treatment of the target vessel
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Table 7 Baseline Characteristics Stratified ABSORB II Analysis

Patient characteristics

ABSORB II* Not ABSORB II¥

N= 44 N= 91

Age (years) 60 (±10.8) 59 (±10.8) ns

Male 28 (64) 70 (77) ns

Diabetes Mellitus 11 (25) 16 (18) ns

Hypercholesterolemia 19 (43) 39 (43) ns

Current smoker 12 (27) 27 (30) ns

Renal dysfunction 0 (0) 11 (12) p<0.05

Previous myocardial infarction 11 (25) 23 (25) ns

Indication for PCI

STEMI 0 (0) 19 (21) p<0.05

NSTEMI 14 (32) 23 (25) ns

Unstable angina 8 (18) 6 (7) p<0.05

Stable angina 21 (48) 41 (45) ns

Other 1 (2) 2 (2) ns

Procedural characteristics

Procedure Time (min) 40 (±21) 64 (±38) p<0.05

Contrast used (ml)# 133 (±54) 196 (±87) p<0.05

Mean Syntax Score 7.7 (±5.1) 14.4 (±6.7) p<0.05

Lesion characteristics N = 47 N = 112

Vessels treated

LMCA 0 (0) 2 (2) ns

LAD 27 (57) 69 (62) ns

RCx 7 (15) 17 (15) ns

RCA 13 (28) 24 (21) ns

Lesion type

A 19 (40) 8 (7) p<0.05

B1 14 (30) 11 (10) p<0.05

B2 12 (26) 55 (49) p<0.05

C 2 (4) 38 (34) p<0.05

Bifurcation lesions 0 (0) 24 (21) p<0.05

Calcified lesions 0 (0) 18 (16) p<0.05

CTO 0 (0) 13 (12) p<0.05

Values are mean ± SD or n (%)
* Patient of the Amsterdam Absorb registry fitting the ABSORB II trial in- and exclusion criteria
¥ Patient of the Amsterdam Absorb registry not fitting the ABSORB II trial in- and exclusion criteria
# Available in 42 and 87 patients respectively.
CABG = Coronary Artery Bypass Grafting; PCI = Percutaneous Coronary Intervention; STEMI = ST-segment 
Myocardial Infarction; NSTEMI = Non ST-segment Myocardial Infarction; LMCA = Left Main Coronary Artery; 
LAD= Left Anterior Descending; RCA = Right Coronary Artery; RCX= Ramus Circumflexus; CTO = Chronic 
Total Occlusion
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Figure 3. Kaplan Meier survival curves of the stratified ABSORB II analysis. All 135 patients were divided ac-
cording the in- and exclusion criteria of the ABSORB II trial. In total 44 patients included fitted the ABSORB 
II criteria, while 91 patients were not eligible for inclusion in the ABSORB II trial. The composite endpoint 
of Target Vessel Failure was significant lower in the patient population fitting the ABSORB II criteria (Panel 
A). Panels B and C demonstrate a significantly lower revascularization rate at two-years follow-up in the 
patients fitting the ABSORB II criteria.

Table 8 Two-year clinical outcome Stratified ABSORB II Analysis

ABSORB II* Not ABSORB II¥

Outcome N = 44§ N= 91§ Log-rank

All Cause Mortality 1 (2.9) 1 (1.1) NS

Cardiac death 0 (0.0) 1 (1.1) NS

MI 1 (2.3) 6 (6.8) NS

Target Vessel MI 1 (2.3) 5 (5.6) NS

TLR 1 (2.3) 14 (15.8) p=0.025

TVR 1 (2.3) 17 (19.2) p=0.010

Definite ST 1 (2.3) 3 (3.3) NS

TVF (cardiac death, MI or TVR) 1 (2.3) 18 (20.3)
p=0.007

* Patient of the Amsterdam Absorb registry fitting the ABSORB II trial in- and exclusion criteria
¥ Patient of the Amsterdam Absorb registry not fitting the ABSORB II trial in- and exclusion criteria
§ Estimated Kaplan Meier Cumulative Event rates
Values are n (%)
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observed 1.6% and 2.2% probable and definite ST rates at 18-months FU, respectively, in 
the TAXUS and the CYPHER stent arms 18. This is in contrast to the currently used second 
and third generation DES, which have lower ST rates at both one and two-year follow-up 
(ST rates between 0.2% and 1.0%) 19-22.

Randomized controlled trials comparing the ABSORB BVS with the XIENCE DES have 
demonstrated the same trend towards an increased ST rate in ABSORB. At 2-year follow-
up the ABSORB II trial demonstrated a numerically higher, though statistically non-
significant, ST rate of 1.5% in the ABSORB BVS group compared with 0% in the XIENCE 
DES group. Moreover, despite non-inferiority on the primary endpoint, the ABSORB III 
trial demonstrated a non-significantly higher definite and probable ST rate in ABSORB 
BVS compared to XIENCE (1.5% vs 0.7%)  4. This increased incidence is worrisome, and 
could be related to the thick 150µm BVS struts. Thicker stent struts, especially when 
malapposed, are associated with increased blood flow alterations and thrombogenic-
ity  23, 24. Furthermore, animal studies demonstrated an increased platelet aggregation 
and inflammatory cell adhesion, while the endothelial recovery was reduced in the 
ABSORB BVS juxtaposed with thin-struts third-generation metallic DES  25. Therefore, a 
reduction of the strut thickness of bioresorbable scaffolds could lead to a reduced ST 
risk. However, while reducing strut thickness, radial strength must be preserved.

Despite the relatively small sample size and the potential selection bias in treatment 
of patients with ABSORB BVS in our cohort, SXscore analysis in the current study dem-
onstrated that our patient population resembles daily clinical practice. With a median 
SXscore (11.5), our cohort’s SXscore distribution is comparable to that observed in the 
LEADERS all-comers trial 26. Moreover, our results indicate that the SXscore may also be 
an appropriate tool to stratify risk in patients treated with BRS, as it has been used in 
patients treated with DES 27. Our stratified SXscore analysis confirms that the use of the 
ABSORB BVS in patients with relatively simple coronary artery disease, as demonstrated 
in the ABSORB trials, is feasible, safe and associated with acceptable clinical outcomes 
at 2-year follow-up. The observed event rates in the lowest SXscore group appears to be 
similar to the event rates observed in the second and third generation DES. 28. However, 
just as in the LEADERS trial, higher SXscores appeared to confer an increased risk for 
repeat revascularization, in particular target lesion revascularization  29. Larger scale 
study data are needed to confirm these findings.

Stratified analysis on whether our patients would have fulfilled the in- and exclusion 
criteria of the ABSORB II trial demonstrated good two-years clinical outcomes in patients 
who would have been eligible for enrolment (TVR: 2.3%, TLR: 2.3%, TVF 2.3%). These 
revascularization rates, in the group meeting the ABSORB II inclusion criteria, are slightly 
lower compared with the revascularization rates demonstrated in the BVS treated arm at 
2-years follow-up in the ABSORB II trial (TVR rate of 4.2% and TLR rate of 2.7%). Regard-
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ing the composite endpoint of TVF the ABSORB II trial demonstrated a non-significant 
higher TVF rate in ABSORB compared with XIENCE DES at 2-year (8.5% vs 6.7% p=0.48). 
It is important to keep in mind that the ABSORB II trial is powered for angiographic 
endpoints at 3-year follow up and not for clinical endpoints, therefore these event rates 
and p values should be interpreted with caution.

At this stage it may be advisable to confine the use of the ABSORB BVS in daily clinical 
practice to patients fitting the ABSORB II in- and exclusion criteria or low SXscores, until 
further evidence in ‘all-comers’ patients becomes available. Such a trial, the AIDA all-
comers trial, with a primary endpoint of TVF at 2-year follow-up, is expected to complete 
enrolment this year 30.

Furthermore, long term follow-up data (5-year) will be crucial in assessment of this 
technology, not only because the potential benefits of bioresorbable scaffolds are likely 
to become evident in the longer term, but also because of reports of scaffold thrombosis 
as late as 44 months after scaffold implantation 31.

Study Limitations

This study has the intrinsic limitations of a registry, most importantly no control group 
was available to compare the clinical outcome after the use of this device with contem-
porary devices. Patients were not consecutively enrolled and therefore selection bias 
cannot be excluded. The registry was confined to one centre and includes 135 patients, 
stratified analysis further diminishes the sample size per group. This analysis remains 
exploratory in character.

CONCLUSIONS

In a patient registry reflecting daily clinical practice, including both high-risk lesions 
and patients, the use of the ABSORB BVS is associated with acceptable 2-year clinical 
outcomes. Stratified analysis on SYNTAX score and ABSORB II in- and exclusion crite-
ria showed acceptable clinical outcome in less complex patients with relative simple 
coronary anatomy. Higher SYNTAX score and not matching the inclusion criteria of the 
ABSORB II trial, however, appears to be associated with a higher risk of revascularization 
in patients treated with BVS.
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