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Abstract

Aims: We aimed to assess possible differences in neointimal quality after everolimus-eluting bioresorbable
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implantation by optical frequency domain imaging (OFDI).

Methods and results: This study is a post hoc analysis of the TROFI II trial assessing neointimal quality
six months after the implantation of BVS (N=82) and CoCr-EES (N=87) in STEMI patients. Neointimal
light property analysis by OFDI fully automatically computed light attenuation, backscatter and light inten-
sity for superficial and deep neointima. High light attenuation/backscatter and high light intensity are
reportedly associated with lipidic change and tissue maturation, respectively. Superficial and deep neoin-
tima in BVS presented lower light attenuation than CoCr-EES (superficial: 0.77+0.15 vs. 1.2740.55 mm™,
p<0.001; deep: 0.88+0.20 vs. 1.17+0.27 mm', p<0.001). Superficial neointima in BVS showed comparable
backscatter to that of CoCr-EES (4.81+0.52 vs. 4.94+0.61, p=0.141), while deep neointima in BVS showed
lower backscatter than that of CoCr-EES (4.60+0.62 vs. 4.97+0.62, p<0.001). Light intensity of superficial
neointima was comparable between both arms (139413 vs. 144430, p=0.236), whereas light intensity of
deep neointima in BVS was lower than CoCr-EES (129414 vs. 138421, p<0.001).

Conclusions: The present OFDI comparison suggested that tissue maturation was comparable but lipidic
change of neointima was less prominent after BVS than after CoCr-EES implantation. ClinicalTrials.gov
Identifier: NCT01986803
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Abbreviations

BVS bioresorbable vascular scaffold

CoCr-EES cobalt-chromium everolimus-eluting scaffold
ocT optical coherence tomography

OFDI optical frequency domain imaging

PCI percutaneous coronary intervention

PSLIA  peri-strut low-intensity area

STEMI  ST-elevation myocardial infarction

Introduction

Recent reports from randomised trials and registry data evaluat-
ing the everolimus-eluting Absorb™ bioresorbable vascular scaf-
fold (Absorb BVS; Abbott Vascular, Santa Clara, CA, USA) have
revealed a relatively high incidence of early and late scaffold
thrombosis'?. Physicians continue to make every effort to under-
stand the pathophysiological cause of scaffold thrombosis. Optical
coherence tomography (OCT) assessments of scaffold thrombo-
sis cases have demonstrated that a peri-strut low-intensity area
(PSLIA) is one of the major imaging findings associated with
scaffold thrombosis®. PSLIA is defined as homogenously appear-
ing, non-signal-attenuating zones around struts of lower inten-
sity than the surrounding tissue, which might be correlated with
vascular oedema and vulnerability*. Although the direct relation-
ship between this finding and scaffold thrombosis still remains
unknown, the quality assessment of neointimal growth would be
a key to obtaining a better understanding of the underlying patho-
genic mechanism of scaffold thrombosis.

Several studies have reported the usefulness of OCT light inten-
sity, light attenuation and light backscatter to characterise the tissue
components of the coronary artery. In a histological study, it was
demonstrated that increased light attenuation and light backscatter
were associated with lipid-rich plaque and macrophages®®. Van Soest
et al reported that necrotic core and macrophage infiltration exhibit
strong attenuation, while calcific and fibrous tissue have a lower
light attenuation’. Nakano et al evaluated 14 human stented coro-
naries with optical frequency domain imaging (OFDI) and demon-
strated that light attenuation and light intensity were associated with
morphological features of in-stent neointima®. Malle et al reported
the correlation of greyscale signal intensity (light intensity) and mat-
uration of the neointimal tissue’. Nakatani et al demonstrated the
association of light intensity with the biointegration process of BVS
in porcine models'. This supports the use of OCT light property
analysis for the quantitative assessment of the tissue components.

It could be hypothesised that the quality of neointima after the
implantation of BVS would be dissimilar to that of metallic stents
and that the differential neointima could lead to differential clini-
cal outcomes. In the present study, we evaluated the neointimal
light intensity, light attenuation, and light backscatter on OCT as
a surrogate of neointimal quality six months after the implantation
of BVS in comparison with cobalt-chromium everolimus-eluting
scaffolds (CoCr-EES) using dedicated software in patients with
ST-elevation myocardial infarction (STEMI) from the TROFI II
randomised controlled trial''.

Neointimal quality assessment of BVS and CoCr-EES

Methods

STUDY DESIGN AND POPULATION

The present study is a post hoc substudy of the TROFI II trial
focusing on the quantitative neointimal quality assessment after the
implantation of BVS and CoCr-EES. The TROFI II trial is a multi-
centre, international (eight centres in four countries), randomised,
two-arm, single-blind, controlled trial performed in STEMI patients
(clinicaltrials.gov, NCT01986803). This is an investigator-initiated
trial, sponsored by the European Cardiovascular Research Institute
(ECRI). The details of the protocol and the main results of the trial
have already been reported elsewhere!’. Briefly, the study included
patients presenting with STEMI. All patients were randomised 1:1
to one of the two treatment arms: BVS vs. CoCr-EES (XIENCE
Xpedition® stent; Abbott Vascular). All centres had the approval of
their medical ethics committee.

PCI PROCEDURE
Details of the percutaneous coronary intervention (PCI) procedure
are provided in Supplementary Appendix 1'-3,

OPTICAL FREQUENCY DOMAIN IMAGING ANALYSIS
Angiographic and intracoronary imaging follow-up was con-
ducted six months after the index procedure. OFDI assessment
of the stented/scaffolded coronary segment was performed using
the Lunawave® console and the FastView® catheter (both Terumo
Corp., Tokyo, Japan). The off-line OFDI measurements were per-
formed with QIvus software (Medis, Leiden, the Netherlands) by
the core laboratory (Cardialysis B.V., Rotterdam, the Netherlands).
With adjustment for the pullback speed, the analysis of continu-
ous cross-sections was performed at each 1 mm longitudinal inter-
val within the treated segment. It was not possible to blind the
analysts to the device type based on the characteristic appearance
of BVS and CoCr-EES stent struts. Taking into account the dif-
ference in optical properties of cobalt-chromium and polylactide,
OFDI analysis was performed using comparative methods'.

In the current post hoc study, light property analysis was addition-
ally performed to investigate the neointimal quality quantitatively
by independent investigators (Y. Sotomi, T. Asano, Y. Katagiri and
R. Cavalcante). Dedicated software was employed for the quanti-
tative light property analysis of the vessel wall (QCU-CMS soft-
ware version 4.69; Leiden University Medical Center, Leiden, the
Netherlands). The software was used to calculate the attenuation
and backscattering coefficients based on a depth-resolved (DR)
model®. The following parameters were analysed within the neoin-
timal area of interest defined with the contours delineated by the
core laboratory (Cardialysis): 1) light intensity (no unit), 2) light
attenuation (mm™), and 3) backscatter (no unit).

Figure 1 illustrates the methodology and an example of OCT
light property analysis. The light intensity indicates the amount of
light signal detected at a certain location in the vessel wall based
on reflection and backscatter. The light attenuation, estimated as the
DR attenuation coefficient in this study, indicates how fast the light
signal is decayed. It is the rate of exponential decreasing intensity
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Figure 1. OCT image example of light intensity, light attenuation, and backscatter analyses. An image example of light property analysis is

presented. Based on the original image (A), the dedicated sofiware fully automatically computed three components of light property
analysis: 1) light intensity (B), 2) light attenuation (C), and 3) backscatter (D). The upper panels.indicate the function curves of each
parameter along the lines E and F. The lower panels show the colour-coded images of each parameter.

related to the light propagation depth. Concretely, the total incident
light power [ is decreased to be / /e at depth 1/u. The backscat-
ter, estimated as the DR backscattering coefficient in this study, is
related to the efficiency of tissue scattering the light backwards®.

The neointimal area of interest was assessed separately as the
following three parts: 1) superficial neointima (delineated by the
luminal contour and the interpolated contour connecting the endo-
luminal edges of struts [endoluminal stent/scaffold contour]),
2) deep neointima (delineated by the endoluminal and abluminal
stent/scaffold contours, excluding strut area), and 3) entire (super-
ficial AND deep) neointima (Figure 2). Each parameter was com-
puted at every cross-section as an average and standard deviation
(SD) in the area of interest. The mean value in each scaffold/stent
lesion was calculated at lesion level. The reproducibility of the
neointimal analysis depends only on the contour delineation since
the software is fully automatic. In the current study, the contour
delineation was performed by the core lab, and its reproducibility
was reported elsewhere'®.

STATISTICAL ANALYSIS
Details of the statistical analysis are described in Supplementary
Appendix 2.

Results

STUDY SUBJECTS

A total of 191 patients were included in the trial and randomly
assigned to undergo treatment with BVS (95 patients) or CoCr-
EES (96 patients). Six-month follow-up OCT data were available
in 84 lesions in the BVS arm vs. 87 lesions in the CoCr-EES arm.

Baseline demographics and procedural characteristics have been
reported previously and are presented in Supplementary Table 1''.
Medication at discharge and six-month follow-up is summarised
in Supplementary Table 2. No differences were observed in the
antiplatelet regimens and statin use between the two arms.

OFDI ANALYSIS

Table 1 summarises the OFDI results of the neointimal assess-
ments. The entire neointima area was comparable between the two
arms. Superficial neointima and deep neointima were also similar
between the two arms. The mean strut area of BVS was signi-
ficantly larger than that of CoCr-EES.

The light property analysis (Table 1, Figure 3, Figure 4) was
feasible in 82 lesions in the BVS arm vs. 87 lesions in the CoCr-
EES arm, except for two lesions with incompatible data format.
To facilitate the understanding of the three-parameter distribution
(light attenuation, backscatter, and light intensity) in BVS and
CoCr-EES, three-dimensional scatter plots were created (Figure 4).
In the entire lesion-level analysis (Table 1), superficial, deep and
entire neointima on BVS struts presented lower light attenuation
than on CoCr-EES. Superficial neointima on BVS struts showed
comparable backscatter as compared to that of CoCr-EES, while
deep neointima of BVS showed lower backscatter than that of
CoCr-EES. Light intensity of superficial neointima was compar-
able between the two arms, whereas light intensity of deep neoin-
tima was lower in the BVS arm than in the CoCr-EES arm. The
SD of light attenuation and backscatter was higher in the CoCr-
EES arm than in the BVS arm, while the SD of light intensity was
comparable between the two arms.



Figure 2. Neointimal area compartments analysed by optical
coherence tomography. Raw image examples of OFDI at six-month
Jollow-up for BVS (A) and CoCr-EES (B). Lumen contour (orange),
endoluminal (pink) and abluminal (green) stent/scaffold contours
were delineated semi-automatically by the core lab (C, D). Light
property analysis was separately computed for the following

areas: 1) superficial neointima (purple area in E & F); 2) deep
neointima (blue area in E & F); 3) entire neointima (purple and blue
areain E & F).

Discussion

The major findings of the present study can be summarised as fol-
lows: 1) in STEMI patients at six-month follow-up, superficial and
deep neointima on BVS presented a lower light attenuation than that
of CoCr-EES; 2) superficial neointima on BVS showed comparable
backscatter to that of CoCr-EES, while deep neointima in BVS
showed lower backscatter than that of CoCr-EES; 3) light inten-
sity of superficial neointima was comparable between the two arms,
whereas light intensity of deep neointima was lower in the BVS arm
than in the CoCr-EES arm; and 4) the SD of light attenuation and
backscatter was higher in the CoCr-EES arm than in the BVS arm.

HEAD-TO-HEAD COMPARISON OF NEOINTIMAL QUALITY IN
PREVIOUS PUBLICATIONS

In the metallic stent era, a greater incidence of lipid-rich plaque
was found in the drug-eluting stent than in the bare metal stent
in the early phase (<9 months after device implantation)'®. After
the advent of the bioresorbable scaffold, OCT comparison of

Neointimal quality assessment of BVS and CoCr-EES

Table 1. Six-month quantitative neointimal assessments on OFDI.
BVS |CoCr-EES| Difference [95%

N=84 | N=87 cll

LA el 0.65£0.27|0.64£046| 0.01[-0.10,013] | 0838

(superficial), mm?

Mean neointimal area (deep),

mm? 0.61+0.15{0.64+0.12| -0.02 [-0.06, 0.02] | 0.328

Mean neointimal area (entire),

mm? 1.26+0.38|1.27+0.54| —0.01[-0.15,0.13] | 0.909

Mean strut area, mm? 0.26+0.0410.08+0.01| 0.18[0.17,0.19] |<0.001
Mean neointimal thickness, mm| 0.11+0.03|0.09+0.05| 0.02[0.01, 0.03] | <0.001

Maximal neointimal thickness,
mm

Light property analysis N=82 | N=87
Superficial neointima
Light attenuation (mean), mm{0.77+0.15|1.27+0.55 | -0.50 [-0.63, —0.38] | <0.001
Light attenuation (SD), mm=  |0.63+0.11|1.64+0.76 |-1.01 [-1.18, -0.84] | <0.001

0.32+0.1210.34+0.19| -0.01 [-0.06, 0.03] | 0.56

Backscatter (mean) 4.81+0.5214.94+0.61| —0.13[-0.30,0.04] | 0.141
Backscatter (SD) 1.06+0.11|1.15+0.13 | -0.09 [-0.12, -0.05] | <0.001
Light intensity (mean) 139+13 | 144430 —4[-11, 3] 0.236
Light intensity (SD) 34+3 43+53 -9[-21,2] 0.112

Deep neointima
Light attenuation (mean), mm-!| 0.88+0.20 | 1.17+0.27 | -0.29 [-0.37, -0.22] | <0.001
Light attenuation (SD), mm |0.79+0.14{1.14+0.23 | —0.35 [-0.41, -0.29] | <0.001

Backscatter (mean) 4.60+0.6214.97+0.62 | —0.37 [-0.56, —0.18] | <0.001
Backscatter (SD) 1.43+0.19]1.35+0.22| 0.09[0.02, 0.15] 0.006
Light intensity (mean) 129+14 | 138+21 -10[-15, 4] <0.001
Light intensity (SD) 414 44426 -3[-8, 3] 0.366

Entire neointima (superficial and deep)

Light attenuation (mean), mm{0.91+0.17 | 1.24+0.28 | -0.34 [-0.41, -0.26] | <0.001
Light attenuation (SD), mm |0.76+0.13|1.40+0.31|-0.64 [-0.72, —0.57] | <0.001
Backscatter (mean) 4.97+0.505.15+0.52 | —0.18 [-0.34, -0.03] | 0.021
Backscatter (SD) 1.12+0.11|1.17+0.13| -0.05 [-0.09, -0.01] | 0.009
Light intensity (mean) 140£12 | 146+24 —6[-12,0] 0.053
Light intensity (SD) 36+3 42+37 —7[-15,2] 0.112

Data are expressed as meanzstandard deviation (SD). Cl: confidence interval

neointimal quality following implantation of BVS and CoCr-EES
was performed in a post hoc analysis of the pooled data from the
RESOLUTE and ABSORB cohort B trials”. In that stable angina
cohort, visual quality assessment of neointima after implantation of
BVS and CoCr-EES demonstrated that there was a trend towards
a higher heterogenic tissue pattern of neointima (21.1% vs. 6.5%;
p=0.12) with CoCr-EES than with BVS'". However, the compari-
son of neointimal quality following polymeric scaffold and metallic
stent implantation has never been examined in the context of a ran-
domised trial in a STEMI population. The current study evaluated
the neointimal quality in a quantitative and highly objective way
and demonstrated a higher SD of light attenuation and backscat-
ter of neointima following CoCr-EES implantation than following
BVS implantation, which could represent a higher heterogeneity of
the neointimal quality in the CoCr-EES arm. Although the current
cohort was a STEMI population, which was different from the pre-
viously studied stable angina population, similar observations were
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Figure 3. Neointimal quality assessment by light property analysis.
Neointimal quality was quantitatively assessed for BVS (blue) and
CoCr-EES (red) by light property analysis including light intensity
(upper panel), light attenuation (middle panel) and backscatter
(lower panel). Neointimal area was separated into three parts: 1)
superficial neointima, 2) deep neointima, and 3) entire neointima
(superficial and deep).

made. Furthermore, these observations are presented in a more com-
prehensive, quantitative and more objective manner than the visual

(qualitative) assessment used in the previous study.

INTERPRETATION OF THE LIGHT PROPERTIES

As previously reported, lipid-rich plaque, necrotic core and mac-
rophage infiltration exhibit strong light attenuation and backscat-
ter, while calcific and fibrous tissue have a lower light attenuation
and backscatter>’. Our group also validated our software with
histology and demonstrated the similar relationship with tissue
characteristics'®. Light intensity is correlated with maturation of
the neointimal tissue’. In animal and human autopsy specimens,
mature neointimal tissue with a predominance of smooth muscle
cells consistently showed higher greyscale signal intensity values,
whereas immature tissue with fibre-rich extracellular matrix, infre-
quent smooth muscle cells, interspersed inflammatory cells, mac-
rophages and fibrin showed lower signal intensity values.

The present study shows comparable light intensity and higher
light attenuation/backscatter of the superficial neointima of the
CoCr-EES struts than that of the BVS struts. This could sug-
gest that the presence of lipid components in the neointima (lipid
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Figure 4. Three-dimensional plots of light intensity, light attenuation
and backscatter. Light intensity, light attenuation and backscatter
results for superficial neointima (A), deep neointima (B), and entire
neointima (superficial and deep) (C) illustrated in three-dimensional
scatter plots for BVS (blue plot) and CoCr-EES (red plot).

plaque and foam cell) might be more prominent after CoCr-EES
than following BVS implantation in the early phase (six months).
In other words, superficial neointima was more stable on the BVS
than on the CoCr-EES. On the other hand, deep neointima in BVS
struts showed low light attenuation, low backscatter and low light
intensity, which would be compatible with the feature of PSLIA.
The PSLIA was considered as a representation of vascular oedema,



fibrin deposition, plaque vulnerability, peri-strut inflammation,
and immature tissue®'®. Although the incidence of PSLIA did not
differ between the two arms (98.8% [81/82] vs. 98.9% [86/87] in
BVS vs. CoCr-EES, respectively [p=0.966]), the current quantita-
tive results of the light property analysis suggest a more prominent
inflammation, more frequent fibre-rich extracellular matrix (pro-
teoglycan which is known to be thrombogenic) with infrequent
smooth muscle cells and more prominent fibrin deposition (the
remnant of thrombus) in the vicinity of BVS struts compared to
CoCr-EES struts®. It still remains unknown whether the PSLIA is
implicated in scaffold thrombosis or is just a bystander. The pre-
sent study, however, indicated that the PSLIA was encapsulated
by the superficial stable neointima (dubbed “neo media”) on top
of the BVS?. When encapsulated, the high-risk deep neointima
would not come into direct contact with blood and thus theoreti-
cally would not cause scaffold thrombosis at the time of a disrup-
tive dismantling of the strut (late strut discontinuity?') (Figure 5).

Of note, since the current population comprised STEMI patients,
protruding necrotic core compartment and/or organised thrombus
need to be taken into consideration as a neointimal component.
Although the vessel condition (necrotic core and thrombus) should
be the same in both the BVS and CoCr-EES arms, footprint dif-
ferences (BVS 27% vs. CoCr-EES 13%) could result in a different
amount of tissue protrusion®. In addition, the image characteris-
tics of organised thrombus are not well understood or validated.
Therefore, the abovementioned interpretation should be consid-
ered with caution. Further prospective serial imaging assessments
with a histological approach and well-validated OCT methodology
would be warranted to address the issue.

CLINICAL IMPLICATIONS

The present study demonstrated the dissimilar property of
neointima following the implantation of BVS and CoCr-EES.
Nonetheless, the direct impact of these findings on clinical out-
come still remains to be elucidated. Recent randomised trials

Neointimal quality assessment of BVS and CoCr-EES

comparing BVS vs. CoCr-EES in patients with stable coronary
disease (ABSORB II and ABSORB Japan trials) demonstrated
increased late clinical events (very late scaffold thrombosis) in the
BVS arm, although the observation did not reach a statistical sig-
nificance to detect a difference between the two devices. On the
other hand, two-year follow-up data in the current STEMI popula-
tion cohort demonstrated comparable late events (one case of very
late scaffold/stent thrombosis in each arm).

Both the primary endpoint of the TROFI II trial (healing
score) and the current results of light property analysis sug-
gest more stable and less lipid neointima formation after BVS
implantation, which appears to be supportive for BVS usage in
a STEMI population. However, future trials powered for clinical
endpoints are needed to assess the risks and benefits of BVS use
in STEMI patients.

Strengths and limitations

The current study compared the neointimal quality after the implan-
tation of BVS and CoCr-EES in a randomised trial using dedicated
fully automatic software. The novel neointimal assessment was
quantitative and highly reproducible. Other possible confounding
factors such as smoking and statin usage should be cancelled out
by randomisation. However, some limitations need to be acknow-
ledged. First, the study population included only STEMI patients.
Caution should therefore be employed in extrapolating the present
observations beyond the specific subset of STEMI patients, whose
lesions and biologic responses may or may not be applicable to
non-STEMI or stable coronary lesions. Second, the follow-up
time of the present study was six months. Maturation of neointi-
mal coverage might still be ongoing. Taniguchi et al reported that
the incidence of PSLIA of the CoCr-EES decreased from one- to
two-year follow-up®. Third, since baseline OCT images were not
available in the TROFI II trial, plaque morphology pre stent/scaf-
fold implantation could not be assessed. Fourth, procedural differ-
ences between the two arms (Supplementary Table 1) could have

Figure 5. Encapsulation of the underlying thrombogenic neointima. A) Strut core image with peri-strut low-intensity area on optical coherence

tomography (light intensity analysis). B) Histological image stained by Movat s pentachrome staining (ved: smooth muscle cell/protein;

blue-green: provisional matrix with staining characteristics comparable to that of proteoglycan; yellow: collagen). C) The tissue on top of the

struts creates a homogeneous endoluminal tissue layer, consisting mainly of smooth muscle cells (dubbed “neo media”)*. This tissue layer

encapsulates the underlying thrombogenic tissue. SMC: smooth muscle cells
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partially impacted on the current results. Lastly, the light prop-
erty can be affected by the residual blood or intraluminal mass.
Although the core laboratory confirmed the sufficient quality of
the OFDI images, it could confound the current results. Further
serial assessments at long-term follow-up would be warranted.

Conclusions

OFDI comparison in STEMI patients at six-month follow-up dem-
onstrated the comparable light intensity and lower light attenuation/
backscatter of the superficial neointima after BVS implantation than
after CoCr-EES implantation, suggesting that tissue maturation was
comparable but the lipidic change of neointima was less prominent
after BVS implantation. The clinical implications of the differential
neointimal properties still remain to be investigated in future tri-
als. A trial with clinically oriented endpoints would be warranted to
investigate the risks and benefits of BVS in a STEMI population.

Impact on daily practice

The present study demonstrated the dissimilar property of
neointima following the implantation of BVS and CoCr-EES.
Both the primary endpoint of the TROFI II trial (healing score)
and the current results of light property analysis suggest more
stable and less lipid neointima formation after BVS implanta-
tion, which appears to be supportive for BVS usage in a STEMI
population. However, future trials powered for clinical end-
points are needed to assess the risks and benefits of BVS use
in STEMI patients.
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Supplementary data

Supplementary Appendix 1. PCI procedure

Primary percutaneous coronary intervention (PCI) was performed according to standard
practice.* 12 As per protocol, manual thrombectomy was mandatory to reduce thrombus
burden. The decision to perform pre- or post-dilatation was left to the operator’s
discretion. If these techniques were performed, specific rules had to be followed during
the procedure as well as for scaffold/stent sizing.'® Scaffold implantation was carried out
following current standards.™® The other details were previously reported elsewhere.™* It
was recommended that patients receive a loading dose of aspirin and a P2Y 1. inhibitor
pre-procedure, followed by dual antiplatelet therapy for at least 12 months. Optimal

medical therapy was mandated in all patients.*?

Supplementary Appendix 2. Statistical analysis

Data are expressed as mean x+ SD or median and interquartile range with differences [95%
confidence interval]. Group means for continuous variables with normal and non-normal
distributions were compared using Student’s t-tests and Mann-Whitney U tests,
respectively. Categorical variables were compared using the Pearson's chi-square test or
Fisher’s exact test, as appropriate. Mixed linear model with an assumed Gaussian
distribution was used for the comparisons of continuous variables to take into account the
clustered nature of >1 scaffolds analysed from the same patients, which might result in
unknown correlations among measurements within the clusters. Statistical significance
was assumed at a probability (p) value of <0.05. All statistical analyses were performed
with SPSS, Version 24.0.0 (IBM Corp., Armonk, NY, USA).



Supplementary Table 1. Patient demographics and procedural characteristics.

Patient

Male, n (%)

Age, years

Current smoking, n (%)

Previous smoking, n (%)
Diabetes mellitus, n (%)

Insulin-dependent, n (%)

Non-insulin-dependent, n (%)

Hypertension, n (%)
Hypercholesterolemia, n (%)

LDL cholesterol (mmol/L)*

Chronic obstructive pulmonary disease, n (%)

Body mass index, kg/m?

Lesions

Infarct-related target lesions

Right coronary artery, n (%)
Left anterior descending artery, n (%)
Left circumflex artery, n (%)

Successful thrombectomy, n (%)

Mode of stenting

Direct stenting, n (%)

Predilatation, n (%)
Grade of perfusion

TIMI 0, n (%)

TIMI 1. n (%)

TIMI 2, n (%)

TIMI 3, n (%)

Device deployment

BVS

N=95
73 (76.8)
59.1+10.7
46 (48.4)
22(23.2)
18 (18.9)
5(5.3)

13 (13.7)
41 (44.1)
60 (63.8)
3.1:0.8
3(3.2)
27.0+4.1

N=95

44 (46.3)
34 (35.8)
17 (17.9)

89 (81.1)

42 (44.2)

53 (55.8)

60 (63.2)
3(3.2)
8 (8.4)

24 (25.3)

CoCr-EES

N=96
84 (87.5)
58.2+9.6
47 (49.5)
22(23.2)
14 (14.7)
3(3.2)
11 (11.6)
35 (36.5)
55 (57.3)
3.1%1.2
3(3.1)
27.7+4.2

N=98

44 (44.9)
41 (41.8)
13 (13.3)

72 (73.5)

48 (49.0)

50 (51.0)

61 (62.9)
3(3.1)
13 (13.4)

20 (20.6)

Difference [95% confidence

interval]

-10.7% [-21.4%, 0.1%]
0.9 [-2.0, 3.8]

-1.19% [-15.3%, 13.2%]
0.0% [-12.0%, 12.0%]
4.2% [-6.4%, 14.8%]
2.1% [-3.6%, 7.8%]
2.1% [-7.3%, 11.5%)]
7.6% [-6.3%, 21.6%]
6.5% [-7.3%, 20.4%]
-0.0[-0.4,0.3]

0.0% [-4.9%, 5.0%]

-0.7[-1.9, 0.5]

1.4% [-12.6%, 15.5%)]
-6.0% [-19.8%, 7.7%]
4.6% [-5.6%, 14.9%]

7.6[-4.2,19.4]

-4.8[-18.8, 9.3]

48[-9.3,18.8]

0.3% [-13.4%, 13.9%]
0.1% [-4.9%, 5.0%]
-5.0% [-13.8%, 3.8%]

4.6% [-7.2%, 16.5%]



Number of study devices 1.2+0.4 1.1+0.4 0.0[-0.1,0.2]

Nominal length of scaffold/stent 20.6+5.8 20.7+6.7 -0.1[-1.8, 1.5]
Nominal diameter of scaffold/stent 3.25+0.30  3.12+0.37 0.13[0.04, 0.22]
Maximum deployment pressure, atm 14.1+3.8 13.3+3.0 0.8 [-0.6, 2.1]
Post-dilatation performed, n (%) 48 (50.5)  25(25.5) 25.0[11.8, 38.3]
Use of non-compliant balloon, n (%) 43(89.6) 13(52.0) 37.6 [16.2, 59.0]
Diameter of post-dilatation balloon, mm 3.51+0.34  3.29+0.62 0.22 [-0.01, 0.44]
Maximum pressure, atm 15.8+3.4 18.6+3.9 -2.9[-4.6,-1.1]
Device success, n (%) 91(95.8) 98 (100.0) -4.2[-8.2,-0.2]
Procedure success, n (%) 91(95.8) 96 (100.0) -4.2[-8.2,-0.2]

Data are expressed as humber (%) or mean + standard deviation. N refers to number of patients or lesions

with data available. *BVS: N=69 vs. CoCr-EES: N=64.



Medication at discharge
Acetylsalicylic acid
Acetylsalicylic acid + Ticagrelor
Acetylsalicylic acid + Prasugrel
Other antiplatelet
ACE inhibitor
Oral anticoagulation
AT-II
Beta-blocker
Statins

Atorvastatin

Rosuvastatin

Others
Other lipid-lowering drugs
Gastric protection drug
Medication at 6 months
Acetylsalicylic acid
Acetylsalicylic acid + Ticagrelor
Acetylsalicylic acid + Prasugrel
Other antiplatelet
ACE inhibitor
Oral anticoagulation
AT-II
Beta-blocker
Statins

Atorvastatin

Rosuvastatin

Other

BVS

N=95

100.0% (95/95)
54.7% (52/95)
30.5% (29/95)
10.9% (10/92)
57.9% (55/95)
0.0% (0/95)
5.3% (5/95)
78.9% (75/95)
94.7% (90/95)
73.7% (70/95)
11.6% (11/95)
9.5% (9/95)
6.3% (6/95)

60.0% (57/95)

98.9% (90/91)
47.3% (43/91)
31.9% (29/91)
2.2% (2/90)
54.9% (50/91)
1.1% (1/91)
6.6% (6/91)
86.8% (79/91)
95.6% (86/90)
77.8% (70/90)
7.8% (7/90)

10.0% (9/90)

CoCr-EES

N=96

99.0% (95/96)
55.2% (53/96)
40.0% (38/95)
3.2% (3/94)
56.8% (54/95)
2.1% (2/95)
10.5% (10/95)
74.5% (70/94)
94.7% (90/95)
73.7% (70/95)
10.5% (10/95)
10.5% (10/95)
2.1% (2/95)

68.4% (65/95)

96.9% (93/96)
49.0% (47/96)
37.9% (36/95)
5.2% (5/96)
53.7% (51/95)
3.2% (3/95)
16.8% (16/95)
82.1% (78/95)
92.6% (88/95)
73.7% (70/95)
11.6% (11/95)

7.4% (7/95)

Supplementary Table 2. Medication at discharge and 6-month follow-up.

Difference [95% confidence interval]

1.0% [-1.0%, 3.1%)]
-0.5% [-14.6%, 13.6%]
-9.5% [-23.0%, 4.0%]

7.7% [0.4%, 15.0%]
1.1% [-13.0%, 15.1%)]

-2.1% [-5.0%, 0.8%)]
-5.3% [-12.9%, 2.4%)]
4.5% [-7.6%, 16.5%]

0.0% [-6.4%, 6.4%]
0.0% [-12.5%, 12.5%]

1.1% [-7.9%, 10.0%]

-1.1% [-9.6%, 7.5%)]

4.2% [-1.5%, 9.9%]

-8.4% [-22.0%, 5.2%]

2.0% [-2.1%, 6.1%]
-1.7% [-16.0%, 12.6%]
-6.0% [-19.7%, 7.6%]

-3.0% [-8.4%, 2.4%)]
1.3% [-13.1%, 15.6%)]

-2.1% [-6.2%, 2.1%)]

-10.2% [-19.3%, -1.2%]

4.7% [-5.7%, 15.1%]

2.9% [-3.8%, 9.7%]
4.1% [-8.2%, 16.4%]
-3.8% [-12.3%, 4.7%]

2.6% [-5.5%, 10.8%]

p-value

0.95
0.17
0.04
0.88
0.5
0.18

0.47

0.82
0.81
0.28

0.23

0.62
0.82
0.39
0.45
0.86
0.62
0.03
0.38
0.4
0.52
0.38

0.52



Other lipid-lowering drugs 7.7% (7/91) 0.0% (0/95) 7.7% [2.2%, 13.2%] 0.006
Gastric protection drug 59.3% (54/91)  58.9% (56/95) 0.4% [-13.7%, 14.5%)] 0.96

Data are expressed as percentage (n/N). N refers to number of patients or lesions with data available.



