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Abstract
Aims: We sought to compare the outcomes of low/moderate complexity patients treated with the Absorb 
BVS from the ABSORB EXTEND trial with patients treated with the XIENCE everolimus-eluting stent 
(EES), using propensity score (PS) matching of pooled data from the SPIRIT trials (SPIRIT II, SPIRIT III, 
SPIRIT IV) and the XIENCE V USA trial.

Methods and results: ABSORB EXTEND was a prospective, single-arm, open-label clinical study in 
which 812 patients were enrolled at 56 sites. This study allowed the treatment of lesions ≤28 mm in length 
and with a reference vessel diameter of 2.0-3.8 mm (as assessed by online QCA). The propensity score 
was obtained by fitting a logistic regression model with the cohort indicator as the binary outcome and 
other variables as the predictor variables. At one-year clinical follow-up, there was no statistical differ-
ence between groups with regard to MACE (5.0% vs. 4.8%, p=0.83), target lesion failure (5.0% vs. 4.7%, 
p=0.74), ischaemia-driven target vessel revascularisation (2.3% vs. 3.0%, p=0.38) and device thrombo-
sis (1.0% vs. 0.3%, p=0.11). Myocardial infarction was higher with Absorb (3.3% vs. 1.5%, p=0.02), at 
the expense of periprocedural CK-MB elevation. Independent predictors of MACE among patients receiv-
ing Absorb BVS were treatment of multivessel disease, insulin-dependent diabetes and performance of 
post-dilation.

Conclusions: At one-year follow-up, propensity score-matched analysis demonstrated that the clinical 
safety and effectiveness of Absorb are comparable to those of XIENCE EES among non-complex patients 
treated with PCI.
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Introduction
Drug-eluting stents (DES) have been shown to reduce markedly 
the need for repeat revascularisation when compared with bare 
metal stents and therefore they have become the default devices 
for percutaneous coronary revascularisation in the past decade1. 
However, the permanent presence of a metallic device and dur-
able polymer inside the coronary artery might preclude the natural 
healing process of the vessel, resulting in sustained local inflam-
matory response and untoward clinical outcomes.

Recently, bioresorbable vascular scaffolds (BVS) have become 
an attractive alternative to metallic stents, as the need for mechani-
cal support for the healing artery is temporary and, beyond the 
first few months, there are potential disadvantages of permanent 
metallic prostheses. However, initial clinical data on their safety 
are still controversial, with some “real-world” registries suggest-
ing that BVS are associated with a higher incidence of device 
thrombosis2,3, while others have reported low rates of stent throm-
bosis (ST)4,5, comparable to those currently observed with sec-
ond-generation metallic DES. To date, there are six published 
randomised trials comparing BVS to metallic DES (ABSORB II, 
EVERBIO II, ABSORB Japan, TROFI II, ABSORB China and 
ABSORB III)6-11 and all but the ABSORB III have enrolled a rela-
tively low number of patients.

We sought to compare the outcomes of patients with low/mod-
erate complexity coronary artery disease treated with the Absorb 
BVS (Abbott Vascular, Santa Clara, CA, USA) from the ABSORB 
EXTEND trial with patients treated with the XIENCE everolimus-
eluting stent (EES). We used propensity score (PS) matching of 
pooled data from the SPIRIT trials (SPIRIT II, SPIRIT III, the 
non-complex patients from the SPIRIT IV clinical trial) and the 
near on-label subset of the XIENCE V USA trial.

Methods
STUDY POPULATION
In the present analysis, we included all patients enrolled in 
the ABSORB EXTEND trial. The details of this study have 
been described elsewhere12. In brief, the EXTEND study was 
a prospective, single-arm, open-label clinical trial which enrolled 
812 patients at 56 international sites outside the USA. Patients 
were eligible if they were ≥18 years with evidence of myocardial 
ischaemia (e.g., stable or unstable angina, silent ischaemia, posi-
tive functional study or a reversible change in the 12-lead elec-
trocardiogram [ECG] consistent with ischaemia). Target vessels 
should have had a reference vessel diameter (RVD) ≥2.0 mm and 
≤3.8 mm, a maximum lesion length of ≤28 mm, a diameter steno-
sis ≥50% and <100% and a Thrombolysis In Myocardial Infarction 
(TIMI) flow grade of ≥1. A maximum of two de novo native coro-
nary artery lesions could be treated, each located in a different 
major epicardial vessel. Major exclusion criteria included presen-
tation with recent myocardial infarction (<72 hours to the index 
procedure), and target lesions located in the left main or within an 
arterial or saphenous vein graft. Also excluded were lesions with 
excessive tortuosity and/or heavy calcification.

For the purpose of comparison, the entire ABSORB EXTEND 
population was compared to patients treated with the XIENCE V® 
EES (Abbott Vascular) derived from the SPIRIT II, III and IV and 
XIENCE V USA trials13-16. The details of the SPIRIT trials have been 
described previously. Of note, major inclusion and exclusion criteria 
of these trials were similar to those of the ABSORB EXTEND trial, 
whereas inclusion criteria of the SPIRIT IV trial were more liberal 
than the other trials, allowing inclusion of patients with complex 
lesions (defined as a maximum of three target lesions in three sepa-
rate major epicardial coronary arteries, a maximum of two target 
lesions in a single coronary artery, an ostial right coronary artery 
lesion, or bifurcation lesions in which the side branch was ≥2 mm 
in diameter or the ostium of the side branch had a >50% stenosis).

SOURCE DOCUMENT VERIFICATION
Source document verification (SDV) was routinely performed in 
100% of all sites assessing serious adverse events, cardiac events, 
and related or possibly related (device- or procedure-related) 
events and in 100% of patients up to 30-day follow-up. Additional 
SDV was performed at sites with low adverse event reporting. 
Subsequently, SDV was performed in a random 20% of patients 
for the remaining follow-up visits.

FOLLOW-UP
Data collection of adverse events, details of any subsequent coro-
nary intervention, and use of and changes in concomitant medica-
tions was carried out at 30 days (±7 days), 180 days (±14 days) 
and one year.

STUDY ENDPOINTS AND DEFINITIONS
The main endpoints of the present analysis included the compos-
ite rates of major adverse cardiac events (MACE): cardiac death, 
myocardial infarction (MI), target vessel failure (TVF), target 
lesion revascularisation (TLR) and device thrombosis.

An independent clinical events committee (CEC) adjudicated 
all study endpoints according to either protocol definitions and/
or the Academic Research Consortium (ARC) definitions. All 
adverse events were reported to an independent data and safety 
monitoring board (DSMB), which reviewed the data to identify 
safety issues related to the conduct of the study.

Cardiac death was defined as any death due to a proximate 
cardiac cause (e.g., MI, low-output failure, fatal arrhythmia). 
Unwitnessed death and death of unknown cause were classified as 
cardiac death. This comprised all procedure-related deaths includ-
ing those related to concomitant treatment.

The MI classification and criteria for diagnosis were defined 
according to the per-protocol definition; Q-wave MI was the 
development of a new, pathological Q-wave. Non-QMI was eleva-
tion of CK levels to ≥2 times the upper limit of normal with ele-
vated CK-MB in the absence of new pathological Q-waves.

Ischaemia-driven target vessel failure (ID-TVF) was composed of 
cardiac death, myocardial infarction (Q-wave and non-Q-wave) and 
ischaemia-driven target vessel revascularisation by CABG or PCI.
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Ischaemia-driven target lesion revascularisation (ID-TLR) was 
defined as any repeat percutaneous intervention of the target 
lesion or bypass surgery of the target vessel with either positive 
functional ischaemia study, ischaemic symptoms and angiographic 
minimal lumen diameter stenosis ≥50% by core laboratory QCA, 
or revascularisation of a target lesion with diameter stenosis ≥70% 
by core laboratory QCA without either ischaemic symptoms or 
a positive functional study.

Device thrombosis was categorised as acute (<1 day), subacute 
(1-30 days) and late (>30 days) and was defined according to the 
ARC guidelines (definite: acute coronary syndrome and angio-
graphic or pathologic confirmation of stent/scaffold thrombosis; 
probable: unexplained death ≤30 days or TV-MI without angio-
graphic confirmation of stent/scaffold thrombosis)17.

The ABSORB EXTEND and all trials used in the compara-
tive analysis were sponsored and funded by Abbott Vascular. 
The research ethics committee of each participating institution 
approved the protocol. All enrolled patients provided written 
informed consent before inclusion.

STATISTICAL ANALYSIS
For the descriptive statistics, categorical data are presented as 
counts and percentages and continuous variables are presented as 
mean±standard deviation (SD). Categorical variables were com-
pared by the chi-square test or Fisher’s exact test when Cochran’s 
rule was not met. Continuous variables were compared using the 
Student’s t-test.

Propensity score matching was applied to compare one-year clin-
ical outcomes of patients treated with Absorb BVS and those treated 
with XIENCE EES. The propensity score was obtained by fitting 
a logistic regression model with the cohort indicator as the binary 
outcome, and other variables (shown as follows) as the predictor 
variables: age, gender, current smoker, hypertension requiring medi-
cation, hypercholesterolaemia requiring medication, diabetes treated 
with insulin, family history of CAD, unstable angina, prior coronary 
intervention, prior MI, multivessel disease, at least one B2/C lesion, 
long lesion length (mm), small reference vessel diameter (RVD) 
(mm), and greater diameter stenosis (DS) (%).

Once the propensity score was obtained, patients in the two 
groups were matched through a greedy algorithm based on local 
optimisation. The control selected for a particular case should be 
the one closest to the case in terms of distance, whereby the maxi-
mum allowed distance for matching was set to 0.10 in the present 
study. Analyses were then performed on the two groups for the 
matched patients, treating them as two independent samples. A 1:1 
matching was used in this analysis.

To determine the independent predictors of MACE, TLR, MI 
and thrombosis among patients treated with Absorb BVS and 
XIENCE V, a multivariable logistic regression model was built 
using a stepwise (forward/backward) procedure, with independent 
variables entered into the model at the 0.20 significance level and 
removed at the 0.10 level. Variables were eligible for inclusion in 
the multivariable logistic regression model-building process if the 

Table 1. Baseline demographic characteristics.

Absorb 
patients 
(n=812)

XIENCE 
patients 
(n=812)

p-value

Age, yrs (mean±SD) 61.1±10.7 61.4±10.3 0.5

Men, n (%) 603 (74.3) 590 (72.7) 0.5

Smoking, n (%) 188 (23.2) 183 (23.3) 1.0

Family history of CAD, n (%) 276 (40) 288 (35.5) 0.04

Diabetes mellitus, n (%) 215 (26.5) 217 (26.9) 0.9

Insulin-treated, n (%) 37 (4.6) 42 (5.2)   0.6

Hypertension, n (%) 580 (71.4) 609 (75.0) 0.1

Hypercholesterolaemia, n (%) 584 (71.9) 594 (75.4) 0.1

Prior coronary interventions,  
n (%) 232 (28.6) 200 (24.8) 0.09

Prior PCI, n (%) 224 (27.6) 190 (23.6) 0.07

Prior CABG, n (%) 14 (1.7) 15 (1.9) 0.8

Initial clinical presentation 0.3

Stable angina, n (%) 461 (56.8) 473 (59.3)

Unstable angina, n (%) 215 (26.5) 196 (24.6)

Non-ST-elevation MI, n (%) 136 (16.7) 143 (16.1)

variable was present for 90% of the subjects in the analyses, they 
had a p-value <0.2 from the univariable analysis, and, if highly 
correlated with another variable (r>0.5 and p<0.05), they had the 
higher level of significance. Time-to-event variables are presented 
as Kaplan-Meier curves. A two-tailed p-value <0.05 was consid-
ered statistically significant.

Results
BASELINE POPULATION AND ANGIOGRAPHIC 
CHARACTERISTICS
A total of 812 patients were enrolled in the ABSORB EXTEND 
single-arm trial between January 2010 and October 2013. The 
entire cohort was matched to patients from the SPIRIT trials 
(n=812) and a 1:1 matching was performed. As shown in Table 1, 
both cohorts were very similar at baseline, with the exception of 
family history of CAD, which was more prevalent among patients 
treated with XIENCE EES (42% vs. 37%, p=0.04). Overall, 
patients were relatively young (~61 years old) and predominantly 
male (>70% in both groups). Diabetes mellitus was observed in 
almost 27% of all patients but the rate of insulin dependence was 
relatively low (~5%). Stable angina was prevalent in both cohorts.

Table 2 displays the most relevant angiographic findings for 
both groups. Single lesion/vessel treatment was the most fre-
quent finding in both groups (>90%, p=0.2), while the percentage 
of patients with at least one B2/C lesion corresponded to barely 
half of the population in both groups (46.5% for Absorb BVS 
vs. 48.2% for XIENCE EES, p=0.5). As per protocol, predilata-
tion was performed in almost all cases in the ABSORB EXTEND 
patients (99.7% vs. 69.4%, p<0.001). Similarly, post-dilation was 
performed more often after Absorb BVS than after XIENCE EES 
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implantation (68.8% vs. 42.2%, p<0.001). Mean lesion length 
of the longest lesion treated was slightly longer in the XIENCE 
EES cohort (12.5±5.3 mm vs. 13.3±5.6 mm, p=0.003); however, 
device length was equivalent in both groups (23.4±9.8 mm vs. 
23.8±12.1 mm, p=0.5). Average RVD was smaller in the ABSORB 
EXTEND population (2.64±0.39 mm vs. 2.69±0.44 mm, p=0.01).

Clinical events
One-year clinical follow-up was available for all patients. Table 3 
shows the incidence of clinical adverse events at one year. As noted, 
the incidence of hierarchical MACE (5.0% vs. 4.8%, p=0.83) and 
TVF (5.5% vs. 6.2%, p=0.57) was low and no statistical differ-
ence was seen between the cohorts. While the incidence of cardiac 
death and TLR was comparable in the two groups, the occurrence 
of MI was significantly higher in the ABSORB EXTEND cohort 
(3.3% vs. 1.5%, p=0.02), mainly at the expense of periprocedural 
MI (2.7% in the ABSORB cohort vs. 1.4% in the XIENCE group, 
p=0.06). There was also a non-significant higher occurrence of 
definite/probable device thrombosis (1.0% vs. 0.3%, p=0.11).

Table 2. Baseline angiographic characteristics.

Absorb 
patients 
(n=812)

XIENCE 
patients 
(n=812)

p-value

Multiple vessel disease*,  
n (%) 142 (17.5) 163 (20.1) 0.2

Number of target lesions, n (%)

One 750 (92.4) 736 (90.6) 0.2

Two 62 (7.6) 76 (9.4)

B2/C lesions**, n (%) 373 (46.5) 382 (48.2) 0.5

Target artery,% 0.1

LAD 48.4 42.1

LCX 25.9 32.2

RCA 25.6 25.6

LM 0.1 0.1

Bifurcation lesions, n (%) 48 (5.9) 52 (6.4) 0.7

Overlapping, n (%) 85 (10.5) 84 (10.4) 1.0

Lesion stenosis,% 58.7±10.6 61.3±9.9 <0.001

Mean lesion length, mm 12.5±5.3 13.3±5.6 0.003

Mean study device length, 
mm 19.4±0.12 18.5±0.18 0.2

Total study device length, mm 23.4±9.8 23.8±12.1 0.5

Reference vessel diameter, 
mm 2.64±0.39 2.69±0.44 0.01

Mean device diameter, mm 2.97±0.6 2.99± 0.1 0.8

Vessels of diameter 
≤2.25 mm, n (%) 129 (15.89) 128 (15.76) 0.9

Vessels of diameter  
>3.5 mm, n (%) 14 (1.75) 33 (4.07) 0.02

Predilation, n (%) 99.7 69.4 <0.001

Post-dilation, n (%) 68.8 42.2 <0.001

*vessels with >70% obstruction (visual assessment); **according to the 
ACC/AHA classification

Table 3. Propensity score-matched clinical outcomes at 12 months 
between patients treated with Absorb BVS and XIENCE V.

Absorb 
(N=812)

XIENCE V 
(N=812)

p-value

Non-hierarchical events

Cardiac death (%) 0.7 0.6 0.80

Myocardial infarction (%) 3.3 1.5 0.02

Ischaemia-driven TLR (%) 2.3 3.0 0.38

MACE (%) 5.0 4.8 0.83

TVF (%) 5.5 6.2 0.57

Scaffold thrombosis (def/prob) (%) 1.0 0.3 0.11

MACE: major adverse cardiac events; TLR: target lesion 
revascularisation; TVF: target vessel failure

Figure 1 shows the cumulative incidence of MACE (Figure 1A), 
MI (Figure 1B), TLR (Figure 1C) and definite/probable device 
thrombosis (Figure 1D) in the two groups. As noted, the higher inci-
dence of MI in the ABSORB EXTEND cohort was mainly driven 
by in-hospital periprocedural MI, while most scaffold thrombosis 
occurred within the first six months after PCI (Figure 2).

MULTIVARIATE ANALYSIS
Independent predictors of MACE among patients treated with the 
Absorb BVS included treatment of multiple lesions (OR 3.09, 
95% CI: 1.32-7.24, p=0.009), need for bail-out scaffold (OR 4.27, 
95% CI: 1.58-11.57, p=0.004), treatment of insulin-dependent 
diabetics (OR 3.10, 95% CI: 1.06-9.10, p=0.04) and post-dilation 
(OR 2.51, 95% CI: 1.07-5.90, p=0.03).

Regarding the occurrence of MI, the independent predictors 
were treatment of patients with a previous history of MI (OR 2.96, 
95% CI: 1.35-6.49, p=0.007), treatment of multiple lesions (OR 
1.34, 95% CI: 1.1-2.95, p=0.041) and the use of more than one 
scaffold/lesion (OR 3.84, 95% CI: 1.64-8.96, p=0.02).

In the XIENCE V cohort, the independent predictors of MACE 
were treatment of insulin-dependent diabetics (OR 4.03, 95% CI: 
1.5-10.9, p=0.006) and treatment of ostial lesions (OR 5.6, 95% 
CI: 1.3-25.0, p=0.02). There were no independent predictors of 
MI in the XIENCE V cohort.

Since cardiac death, TLR and scaffold thrombosis were low-
frequency events in both groups, it was not possible to estimate 
their independent predictors with reasonable accuracy.

Discussion
The current study shows equivalence in the performance of 
Absorb BVS and metallic EES in the treatment of patients with 
coronary disease of low-to-moderate complexity up to one-year 
clinical follow-up. Overall, the incidence of events was relatively 
low and more prevalent in the first six months after PCI, espe-
cially in the BVS cohort.

Despite not being randomised, the findings of our study are 
aligned with the results of the previous randomised trials. In the 
ABSORB II trial, a randomised, multicentre trial with 501 patients 
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treated with either Absorb BVS or metallic EES (2:1 randomisa-
tion), the MACE rate was 5.1% vs. 3.0%, respectively. The inci-
dence of MI was also slightly higher in the BVS cohort of that 
trial (4.0% vs. 1.0%, p=0.06)6. In the EVERBIO II trial (n=320), 
a randomised, single-centre evaluation of the Absorb BVS ver-
sus two contemporary metallic DES in “all comers”, the rate of 
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Figure 1. Cumulative incidence of MACE, MI, TLR and definite stent thrombosis. A) MACE. B) MI. C) TLR. D) Definite stent thrombosis.
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Figure 2. Landmark analysis of definite device thrombosis. Notably, 
the vast majority of Absorb definite thrombosis occurred within six 
months of the index procedure.

the device-oriented composite endpoint (cardiac death, MI related 
to target vessel and TLR) was 12% with the Absorb BVS ver-
sus 9.0% with the metallic DES (p=0.6)7. In the ABSORB Japan 
trial, the TLF rates were 4.2% vs. 3.8% for BVS vs. CoCr EES, 
p=0.858. Finally, in the ABSORB III trial, the largest randomised 
trial to date, TLF occurred in 7.8% of the patients in the Absorb 
cohort and 6.1% in the XIENCE group (pnon-inferiority=0.007) with an 
absolute difference of 0.8% in the device thrombosis rate (0.7% in 
the XIENCE group vs. 1.5% in the Absorb cohort, p=0.13) at one-
year follow-up. These findings were corroborated by a recently 
published meta-analysis comparing XIENCE to Absorb18.

Regarding scaffold thrombosis, randomised trials have not 
shown a significant difference in the incidence of this untoward 
event between patients treated with metallic second-generation 
DES and Absorb, despite a trend to higher numerical events with 
the scaffold, mainly within the first days/months after the index 
procedure. This finding was also corroborated by the previously 
mentioned meta-analysis18. In addition, Brugaletta et al recently 
published the comparison of metallic stents (DES and BMS) ver-
sus Absorb in the scenario of ST-elevation MI. In their analy-
sis, most of the thrombosis in the Absorb cohort occurred within 
30 days of the procedure, with a statistical trend favouring the 
metallic devices (2.1% with Absorb vs. 0.3% with XIENCE, 
p=0.059; vs. 1.0% with BMS, p=0.324)19. Similarly, in the present 
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study, the majority of the scaffold thrombosis occurred in the early 
phase after PCI, with very few cases reported after six months.

The higher incidence of MI in the BVS group might be related 
to the definition of periprocedural MI, device characteristics 
(increased strut thickness and width, higher scaffold-to-artery 
coverage ratio) and deployment technique, which requires more 
“aggressive” lesion preparation. Recently, Kawamoto et al ana-
lysed 499 patients treated with either Absorb BVS or first-genera-
tion CYPHER® DES (Cordis, Johnson & Johnson, Miami Lakes, 
FL, USA) and found a higher rate of periprocedural MI (BVS 
13.1% vs. SES 7.5%, p=0.05)20. This is an interesting finding con-
sidering that both devices have similar strut thickness, and may 
be explained by the higher strut surface area of the BVS. In the 
ABSORB II trial, deployment of BVS resulted in a trend towards 
a higher rate of side branch occlusion as compared to the metal-
lic EES (Absorb 5.3% vs. XIENCE 7.6%, p=0.07)6, an event that 
similarly may be due to the higher BVS footprint.

Lesion preparation is a crucial step in BVS implantation. In the 
current stage of BVS development, predilatation is strongly rec-
ommended in order not only to facilitate scaffold deliverability but 
also to favour its adequate expansion and apposition. Predilation 
might also help to size the vessel properly, guiding correct device 
selection. Conversely, direct stenting might reduce vessel wall 
damage and distal embolisation. Indeed, previous studies showed 
a correlation between predilatation and increased periprocedural 
CK-MB release21. Notably, this finding does not seem to correlate 
with a significant increase in mortality, the occurrence of sponta-
neous MI, TLR or device thrombosis.

Additionally, the rate of scaffold overlapping in our study (~10%) 
seems to be higher than previously reported in other BVS evalua-
tions. Overlapping of Absorb BVS results in a segment with a 300 
to 400 μm layer of polymer that might impair local flow dynam-
ics and also increase the risk of side branch occlusion. In this 
regard, a recently published post hoc analysis of the ABSORB II 
trial showed that BVS overlapping is an independent predictor of 
CK-MB release (OR 5.07, 95% CI: 1.78-14.41, p=0.002)22. In our 
study, bail-out scaffold use and treatment of more than one lesion 
per patient were independent predictors of MACE and MI among 
patients treated with Absorb BVS, corroborating the above findings.

Finally, post-dilatation was a predictor of MACE among patients 
treated with Absorb in our study. This finding must be interpreted 
with caution. Indeed, post-dilatation has become very frequent in 
contemporary practice after Colombo et al demonstrated that dilat-
ing Palmaz-Schatz stents at high pressures improved their expan-
sion and apposition, reducing acute/subacute thrombotic events 
and eliminating the need for anticoagulation23. Afterwards, sev-
eral studies inversely correlated final stent dimensions with the 
occurrence of thrombosis and restenosis. Therefore, the “bigger 
is better” concept became a mantra of modern interventional car-
diology. Conversely, post-dilation is associated with more distal 
embolisation and flow disturbance phenomena, especially in the 
setting of acute coronary syndromes. Our group has previously 
published on the impact of post-dilation on patient outcome after 

Absorb BVS implantation. Among 768 patients, post-dilation was 
associated with a numerically threefold higher incidence of MI 
as compared with patients without post-dilation (4.2% vs. 1.6%, 
p=0.6). However, as in the present study, this had no clinical 
impact in terms of death, TLR or scaffold thrombosis24.

The current recommendation, based on bench tests, preclini-
cal and clinical reports, is that post-dilation of the Absorb BVS, 
whenever necessary to optimise acute angiographic results, should 
be performed. However, a non-compliant balloon catheter not 
more than 0.5 mm greater than the implanted scaffold diameter 
(e.g., a non-compliant balloon with a maximum size of 3.5 mm 
for a 3.0 mm scaffold) should be used at nominal pressure for 
post-dilation. Ideally, proper vessel sizing and good lesion prepa-
ration may help to ensure that excessive post-dilatation is rarely 
required.

Limitations
This study was limited by the single-arm nature of the design and 
the inherent lack of a control arm for direct comparison. Even 
though propensity matching was used, it is still possible that there 
were unadjusted confounders (particularly related to lesion char-
acteristics), which may have influenced the results. Second, we 
did not use the universal definition of MI due to the absence of 
data on troponin in the XIENCE EES group. The definition of MI 
was the same in both the ABSORB EXTEND and SPIRIT trials.

Conclusions
Twelve-month clinical results from the full ABSORB EXTEND 
study cohort demonstrate that treatment of relatively non-complex 
patients with the Absorb BVS is safe and results in low rates of 
MACE and scaffold thrombosis. In addition, propensity score-
matched analysis demonstrated that the clinical safety and effec-
tiveness of Absorb BVS are comparable to those of the XIENCE V 
among this population.

Impact on daily practice
ABSORB BVS have been more frequently used in current PCI 
practice as an alternative to metallic stents to keep immedi-
ate vessel patency and later restore normal endothelial func-
tion. However, recent publications have raised concerns on the 
safety and efficacy of this technology in more complex angio-
graphic scenarios. The present research provides reassurance 
about the similar efficacy of these devices in comparison to 
a second-generation metallic DES in treating patients with low 
to moderate complexity CAD. However, as in most randomised 
trials, a trend to more device thrombosis was observed with 
these new devices.

Guest Editor
This paper was guest edited by Antonio Colombo, MD, FACC, 
FESC, FSCAI; Department of Interventional Cardiology, EMO 
GVM Centro Cuore Columbus, Milan, Italy.



1261

EuroIntervention 2
0
16

;1
2

:12
5

5
-12

6
2

Propensity score comparison of Absorb vs. XIENCE V

Funding
All trials used in the comparative analysis were sponsored and 
funded by Abbott Vascular.

Conflict of interest statement
J. de Ribamar Costa Jr is a proctor for Abbott Vascular. A. Abizaid is 
a consultant for Abbott Vascular and Reva Medical. M. Stuteville, 
D. Ediebah, K. Sudhir are all full-time employees of Abbott 
Vascular. The other authors have no conflicts of interest to declare. 
The Guest Editor has no conflicts of interest to declare.

References
 1. Authors/Task Force members, Windecker S, Kolh P, 
Alfonso F, Collet JP, Cremer J, Falk V, Filippatos G, Hamm C, 
Head SJ, Jüni P, Kappetein AP, Kastrati A, Knuuti J, Landmesser U, 
Laufer G, Neumann FJ, Richter DJ, Schauerte P, Sousa Uva M, 
Stefanini GG, Taggart DP, Torracca L, Valgimigli M, Wijns W, 
Witkowski A. 2014 ESC/EACTS Guidelines on myocardial revas-
cularization: The Task Force on Myocardial Revascularization of 
the European Society of Cardiology (ESC) and the European 
Association for Cardio-Thoracic Surgery (EACTS)Developed with 
the special contribution of the European Association of Percutaneous 
Cardiovascular Interventions (EAPCI). Eur Heart J. 2014;35: 
2541-619.
 2. Capodanno D, Gori T, Nef H, Latib A, Mehilli J, Lesiak M, 
Caramanno G, Naber C, Di Mario C, Colombo A, Capranzano P, 
Wiebe J, Araszkiewicz A, Geraci S, Pyxaras S, Mattesini A, 
Naganuma T, Münzel T, Tamburino C. Percutaneous coronary 
intervention with everolimus-eluting bioresorbable vascular scaf-
folds in routine clinical practice: early and midterm outcomes from 
the European multicentre GHOST-EU registry. EuroIntervention. 
2015;10:1144-53.
 3. Kraak RP, Hassell ME, Grundeken MJ, Koch KT, 
Henriques JP, Piek JJ, Baan J Jr, Vis MM, Arkenbout EK, Tijssen JG, 
de Winter RJ, Wykrzykowska JJ. Initial experience and clinical 
evaluation of the Absorb bioresorbable vascular scaffold (BVS) in 
real-world practice: the AMC Single Centre Real World PCI 
Registry. EuroIntervention. 2015;10:1160-8.
 4. Wöhrle J, Naber C, Schmitz T, Schwencke C, Frey N, 
Butter C, Brachmann J, Ingwersen M, Drabik A, Markovic S, 
Mathey DG. Beyond the early stages: insights from the ASSURE 
registry on bioresorbable vascular scaffolds. EuroIntervention. 
2015;11:149-56.
 5. Robaei D, Back LM, Ooi SY, Pitney MR, Jepson N. 
Everolimus-eluting Bioresorbable Vascular Scaffold Implantation 
in Real World and Complex Coronary Disease: Procedural and 
30-day Outcomes at Two Australian Centres. Heart Lung Circ. 
2015;24:854-9.
 6. Serruys PW, Chevalier B, Dudek D, Cequier A, Carrié D, 
Iniguez A, Dominici M, van der Schaaf RJ, Haude M, Wasungu L, 
Veldhof S, Peng L, Staehr P, Grundeken MJ, Ishibashi Y, Garcia-
Garcia HM, Onuma Y. A bioresorbable everolimus-eluting scaffold 
versus a metallic everolimus-eluting stent for ischaemic heart 

disease caused by de-novo native coronary artery lesions 
(ABSORB II): an interim 1-year analysis of clinical and procedural 
secondary outcomes from a randomised controlled trial. Lancet. 
2015;385:43-54.
 7. Puricel S, Arroyo D, Corpataux N, Baeriswyl G, Lehmann S, 
Kallinikou Z, Muller O, Allard L, Stauffer JC, Togni M, Goy JJ, 
Cook S. Comparison of everolimus- and biolimus-eluting coronary 
stents with everolimus-eluting bioresorbable vascular scaffolds. 
J Am Coll Cardiol. 2015;65:791-801.
 8. Kimura T, Kozuma K, Tanabe K, Nakamura S, Yamane M, 
Muramatsu T, Saito S, Yajima J, Hagiwara N, Mitsudo K, Popma JJ, 
Serruys PW, Onuma Y, Ying S, Cao S, Staehr P, Cheong WF, 
Kusano H, Stone GW; ABSORB Japan Investigators. A randomized 
trial evaluating everolimus-eluting Absorb bioresorbable scaffolds 
vs. everolimus-eluting metallic stents in patients with coronary 
artery disease: ABSORB Japan. Eur Heart J. 2015;36:3332-42.
 9. Sabaté M, Windecker S, Iñiguez A, Okkels-Jensen L, 
Cequier A, Brugaletta S, Hofma SH, Räber L, Christiansen EH, 
Suttorp M, Pilgrim T, Anne van Es G, Sotomi Y, García-García HM, 
Onuma Y, Serruys PW. Everolimus-eluting bioresorbable stent vs. 
durable polymer everolimus-eluting metallic stent in patients with 
ST-segment elevation myocardial infarction: results of the ran-
domized ABSORB ST-segment elevation myocardial infarction-
TROFI II trial. Eur Heart J. 2016;37:229-40.
 10. Gao R, Yang Y, Han Y, Huo Y, Chen J, Yu B, Su X, Li L, 
Kuo HC, Ying SW, Cheong WF, Zhang Y, Su X, Xu B, Popma JJ, 
Stone GW; ABSORB China Investigators. Bioresorbable Vascular 
Scaffolds Versus Metallic Stents in Patients With Coronary Artery 
Disease: ABSORB China Trial. J Am Coll Cardiol. 2015;66: 
2298-309.
 11. Ellis SG, Kereiakes DJ, Metzger DC, Caputo RP, Rizik DG, 
Teirstein PS, Litt MR, Kini A, Kabour A, Marx SO, Popma JJ, 
McGreevy R, Zhang Z, Simonton C, Stone GW; ABSORB III 
Investigators. Everolimus-Eluting Bioresorbable Scaffolds for 
Coronary Artery Disease. N Engl J Med. 2015;373:1905-15.
 12. Abizaid A, Ribamar Costa J Jr, Bartorelli AL, Whitbourn R, 
van Geuns RJ, Chevalier B, Patel T, Seth A, Stuteville M, 
Dorange C, Cheong WF, Sudhir K, Serruys PW; ABSORB 
EXTEND investigators. The ABSORB EXTEND study: prelimi-
nary report of the twelve-month clinical outcomes in the first 
512 patients enrolled. EuroIntervention. 2015;10:1396-401.
 13. Serruys PW, Ruygrok P, Neuzner J, Piek JJ, Seth A, 
Schofer JJ, Richardt G, Wiemer M, Carrié D, Thuesen L, 
Boone E, Miquel-Herbert K, Daemen J. A randomised compari-
son of an everolimus-eluting coronary stent with a paclitaxel-
eluting coronary stent:the SPIRIT II trial. EuroIntervention. 
2006;2:286-94.
 14. Stone GW, Midei M, Newman W, Sanz M, Hermiller JB, 
Williams J, Farhat N, Mahaffey KW, Cutlip DE, Fitzgerald PJ, 
Sood P, Su X, Lansky AJ; SPIRIT III Investigators. Comparison 
of an everolimus-eluting stent and a paclitaxel-eluting stent in 
patients with coronary artery disease: a randomized trial. JAMA. 
2008;299:1903-13.



1262

EuroIntervention 2
0
16

;1
2

:12
5

5
-12

6
2

 15. Stone GW, Rizvi A, Newman W, Mastali K, Wang JC, 
Caputo R, Doostzadeh J, Cao S, Simonton CA, Sudhir K, 
Lansky AJ, Cutlip DE, Kereiakes DJ; SPIRIT IV Investigators. 
Everolimus-eluting versus paclitaxel-eluting stents in coronary 
artery disease. N Engl J Med. 2010;362:1663-74.
 16. Krucoff MW, Rutledge DR, Gruberg L, Jonnavithula L, 
Katopodis JN, Lombardi W, Mao VW, Sharma SK, Simonton CA, 
Tamboli HP, Wang J, Wilburn O, Zhao W, Sudhir K, Hermiller JB. 
A new era of prospective real-world safety evaluation primary 
report of XIENCE V USA (XIENCE V Everolimus Eluting 
Coronary Stent System condition-of-approval post-market study). 
JACC Cardiovasc Interv. 2011;4:1298-309.
 17. Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, 
van Es GA, Steg PG, Morel MA, Mauri L, Vranckx P, McFadden E, 
Lansky A, Hamon M, Krucoff MW, Serruys PW; Academic 
Research Consortium. Clinical end points in coronary stent trials: 
a case for standardized definitions. Circulation. 2007;115: 
2344-51.
 18. Stone GW, Gao R, Kimura T, Kereiakes DJ, Ellis SG, 
Onuma Y, Cheong WF, Jones-McMeans J, Su X, Zhang Z, 
Serruys PW. 1-year outcomes with the Absorb bioresorbable scaf-
fold in patients with coronary artery disease: a patient-level, pooled 
meta-analysis. Lancet. 2016;387:1277-89.
 19. Brugaletta S, Gori T, Low AF, Tousek P, Pinar E, Gomez-
Lara J, Scalone G, Schulz E, Chan MY, Kocka V, Hurtado J, 
Gomez-Hospital JA, Münzel T, Lee CH, Cequier A, Valdés M, 
Widimsky P, Serruys PW, Sabaté M. Absorb bioresorbable vascu-
lar scaffold versus everolimus-eluting metallic stent in ST-segment 
elevation myocardial infarction: 1-year results of a propensity 
score matching comparison: the BVS-EXAMINATION Study 
(bioresorbable vascular scaffold-a clinical evaluation of everoli-
mus eluting coronary stents in the treatment of patients with 

ST-segment elevation myocardial infarction). JACC Cardiovasc 
Interv. 2015;8:189-97.
 20. Kawamoto H, Panoulas VF, Sato K, Miyazaki T,  Naganuma T, 
Sticchi A, Figini F, Latib A, Chieffo A, Carlino M, Montorfano M, 
Colombo A. Impact of Strut Width in Periprocedural Myocardial 
Infarction: A Propensity-Matched Comparison Between Bioresorb-
able Scaffolds and the First-Generation Sirolimus-Eluting Stent. 
JACC Cardiovasc Interv. 2015;8:900-9.
 21. Azzalini L, Millán X, Ly HQ, L’Allier PL, Jolicoeur EM. 
Direct stenting versus pre-dilation in ST-elevation myocardial 
infarction: a systematic review and meta-analysis. J Interv Cardiol. 
2015;28:119-31.
 22. Ishibashi Y, Muramatsu T, Nakatani S, Sotomi Y, 
Suwannasom P, Grundeken MJ, Cho YK, Garcia-Garcia HM, van 
Boven AJ, Piek JJ, Sabaté M, Helqvist S, Baumbach A, 
McClean D, de Sousa Almeida M, Wasungu L, Miquel-Hebert K, 
Dudek D, Chevalier B, Onuma Y, Serruys PW. Incidence and 
Potential Mechanism(s) of Post-Procedural Rise of Cardiac 
Biomarker in Patients With Coronary Artery Narrowing After 
Implantation of an Everolimus-Eluting Bioresorbable Vascular 
Scaffold or Everolimus-Eluting Metallic Stent. JACC Cardiovasc 
Interv. 2015;8:1053-63.
 23. Colombo A, Hall P, Nakamura S, Almagor Y, Maiello L, 
Martini G, Gaglione A, Goldberg SL, Tobis JM. Intracoronary 
stenting without anticoagulation accomplished with intravascular 
ultrasound guidance. Circulation. 1995;91:1676-88.
 24. De Ribamar Costa J Jr, Abizaid A, Bartorelli AL, Whitbourn R, 
van Geuns RJ, Chevalier B, Perin M, Seth A, Botelho R, Serruys PW; 
ABSORB EXTEND Investigators. Impact of post-dilation on the 
acute and one-year clinical outcomes of a large cohort of patients 
treated solely with the Absorb Bioresorbable Vascular Scaffold. 
EuroIntervention. 2015;11:141-8.


