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Abstract

Aims: The EVOLVE FHU trial demonstrated non-inferiority of six-month late loss with two dose formula-
tions of SYNERGY, a novel bioabsorbable polymer everolimus-eluting stent (EES) compared with the dura-
ble polymer PROMUS Element (PE) EES. The current analysis describes the six-month IVUS and clinical
results through two years from the EVOLVE FHU trial.
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Methods and results: EVOLVE recruited 291 patients from 29 centres. At six months, IVUS-assessed in-stent
net volume obstruction was 3.40+5.06% for PROMUS Element (PE) vs. 2.68+4.60% for SYNERGY (p=0.34) and
3.09+4.29% for SYNERGY % dose (p=0.68 vs. PE). There were no significant differences between groups for any
other measured IVUS parameter including resolved, persistent, and late-acquired incomplete stent apposition
(ISA). At two years, target lesion failure (TLF) was 6.1% for PE vs. 5.5% for SYNERGY (p=0.87) and 5.2% for
SYNERGY ' dose (p=0.81). There were no significant differences between groups for cardiac death, repeat revas-

coronary
intervention

cularisation, MI or stent thrombosis through two years.

Conclusions: At six months, everolimus delivered from an ultrathin bioabsorbable abluminal polymer
resulted in equivalent net volume obstruction and ISA compared with a permanent polymer EES. There were
no significant differences between PE and either SYNERGY stent for any major cardiac endpoint through
two years. Clinical trials number: NCT01135225.
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Introduction

Over the last ten years, there have been limits to the success of DES,
most notably due to the concern over late stent thrombosis and patient
compliance with dual antiplatelet therapy'?. The underlying causes of
stent thrombosis (ST) have not been fully elucidated and are likely
multifactorial - dependent on patient, lesion, underlying disease and
procedural factors. However, it has been shown that early discontinu-
ation of clopidogrel increases the risk of ST and longer thienopyri-
dine compliance can decrease the incidence of late ST**.

Recent animal and human studies suggest that the durable poly-
mer may be a potential source of ST due to prolonged or chronic
inflammation and hypersensitivity reactions**'3. DES can delay
vessel healing resulting in impaired stent strut coverage which may
be associated with late ST demonstrated in human autopsy stud-
ies!’. Therefore, DES design has progressed toward reduced poly-
mer load with short-term exposure and minimal drug burden.
SYNERGY is a novel thin strut platinum chromium stent with an
ultrathin, bioabsorbable, everolimus-eluting, abluminally-applied
polymer coating'¥. Once the drug and polymer are resorbed, all that
is left behind is a bare metal scaffold.

The EVOLVE FHU trial compared two dose formulations of
SYNERGY to the permanent polymer PROMUS Element everoli-
mus-eluting stent (PE). At six-months, the SYNERGY stent was
found to be non-inferior to PE for the primary angiographic end-
point of in-stent late loss. Clinical events were low and similar
between groups at six months with no ST in any group. The current
analysis describes the six-month intravascular ultrasound (IVUS)
and clinical results through two years from the EVOLVE trial.

Methods
The EVOLVE FHU (first human use) trial has been previously
described'* and is briefly summarised here.

Device description

The PROMUS Element (PE) stent elutes everolimus from a confor-
mal permanent polymer coating on a platinum chromium alloy
scaffold”. The SYNERGY stent uses an ultrathin abluminal, bioab-
sorbable, everolimus-eluting poly(DL-lactide-co-glycolide) (PLGA)
coating designed to resorb shortly after drug elution is complete at
three months. The everolimus dose is similar to that of PROMUS
Element (1 pg/mm?). The SYNERGY % dose stent uses the same
coating and scaffold as the SYNERGY stent but one-half the dose
of everolimus. The cumulative release profile of everolimus from
the SYNERGY stent is similar to PROMUS Element!®.

Subject selection, procedure and follow-up

Patients with de novo native coronary lesions <28 mm in length, ref-
erence vessel diameter >2.25 mm but <3.5 mm, and percent diameter
stenosis >50 were randomised single-blind 1:1:1 at 29 sites in the
European Union, New Zealand, and Australia to receive either
SYNERGY, SYNERGY ¥ dose, or PE. Patients with left main dis-
ease, chronic total occlusion, acute MI or recent MI were excluded.
We have previously reported that both SYNERGY stents were
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non-inferior to PE for the primary endpoint of in-stent six-month late
loss. Thirty-day target lesion failure (TLF: target vessel-related MI,
target vessel-related cardiac death, or target lesion revascularisation
[TLR]) was similar between groups'®. Lesions were evaluated by
IVUS and angiography at six months post-procedure, and clinical
follow-up occurred at one and two years. Clinical follow-up will con-
tinue annually through five years. Beyond the 12-month time point,
follow-up was limited to those patients who received a study stent.
Patients who are enrolled but who did not receive a study stent were
followed for 12 months. IVUS parameters assessed included percent
net volume obstruction, incomplete apposition, stent/lumen/vessel/

neointimal areas and volumes.

IVUS

IVUS was required post-procedure and six months post-index-pro-
cedure for patients who received a study stent. [IVUS was performed
according to a standardised protocol using a motorised pullback
throughout the stented segment and references and following estab-
lished guidelines'”. IVUS images were digitally collected and sent
to the IVUS Core Laboratory for central, blinded analysis (MedStar
Health Research Institute, Washington DC, USA) employing stand-
ard measures and analysis'’. Assessors were blind to study treat-
ment. All IVUS image analysis was performed and reviewed by
experienced personnel using commercially approved equipment
(Indec Medical Systems, Santa Clara, CA, USA). Post-procedure
and follow-up images were aligned by visualising the stent seg-
ment. Only images with motorised pullbacks at both time points
and in which the stent length on the IVUS images were matched as

well were used for volumetric analysis'’.

Study endpoints

The primary angiographic endpoint was in-stent late loss as meas-
ured by an independent core-laboratory adjudicated QCA at six
months'. The primary clinical endpoint was target lesion failure
(TLF), a composite of cardiac death or MI related to the target ves-
sel, or ischaemia-driven target lesion revascularisation (TLR) at
30 days'®. The IVUS endpoints measured by an independent core
laboratory included post-procedure and six-month % net volume
obstruction, incomplete apposition and stent/lumen/vessel/neointi-
mal areas as well as volumes. Other clinical endpoints have been
described previously'.

Statistical methods

This trial was powered for testing of non-inferiority for the six-
month primary angiographic endpoint; subsequent analyses should
be considered post hoc and exploratory in nature. To control sys-
tematic error or bias, patients will remain blinded to treatment
throughout the course of the study. Values are expressed as mean
+ standard deviation (SD) for continuous variables and percent
(count/sample size) for discrete variables. Statistical significance
was set at p<0.05 and was determined by a two-sided Student t-test
for continuous variables and chi-square or Fisher exact test for dis-
crete variables. The chi-square test was used by default; the Fisher
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exact test was used when the total number of samples <40 and/or at
least one cell count in the 2 by 2 table had an expected value <5.
Survival curves were constructed and outcomes at two years are
presented for time-to-event variables using Kaplan-Meier esti-
mates. Analyses were performed using SAS version 8.2 or higher
(SAS Institute, Cary, NC, USA).

Results

Baseline characteristics of the randomised arms of the EVOLVE
FHU study have been previously published'*. The number of
patients available for follow-up through two years for each ran-
domised group is shown in Figure 1. Follow-up for IVUS was
94.2% (274/291) post-procedure and 88.3% (257/291) at
six months. Patients were not included in the IVUS analysis
because they could not attend the visit (n=13), unknown reason
(n=10), equipment/database error (n=6), out of medical necessity

(n=3) or did not receive a study stent (n=2). Follow-up for 12-month
and two-year clinical endpoints was 97.9% (285/291) and 97.2%
(281/289), respectively (Figure 1).

IVUS results at six months

At six months, in-stent net volume obstruction was 3.40+5.06% for
PE vs. 2.68+4.60% for SYNERGY (p=0.34) and 3.09+4.29% for
SYNERGY ¥ dose (p=0.68 vs. PE) (Table 1). Resolved, persistent
and late-acquired incomplete stent apposition (ISA) were, respec-
tively, 4.4%, 0%, and 2.9% for PE, 0%, 0%, and 3.2% for SYN-
ERGY, and 0%, 1.6% and 1.6% for SYNERGY ' dose (Table 1).
There were no significant differences between groups for any other
measured IVUS parameters (Tabhle 1). No significant differences
were found in the change of any IVUS outcome from post-proce-
dure to six months (PE n=68, SYNERGY n=62, SYNERGY 2
dose n=63; Online Figure 1).

Intent-to-treat population
(0-12 mo prespecified analysis set)

SYNERGY ¥z dose

N=291
]
1 1 1
PROMUS Element SYNERGY
N=98 N=94

6-month follow-up

Clinical: 99.9% (97/98)
Angio: 96.9% (95/98)
IVUS: 95.9% (94/98)

6-month follow-up
IVUS: 95.9% (94/98)

Y 4

12-month follow-up

6-month follow-up

Clinical: 98.9% (93/94)
Angio: 93.6% (88/94)
IVUS: 88.3% (83/94)

6-month follow-up
IVUS: 88.3% (83/94)

12-month follow-up

N=99
I

6-month follow-up

Clinical: 97.0% (96/99)
Angio: 88.9% (88/99)
[VUS: 80.8% (80/99)

6-month follow-up
IVUS: 80.8% (80/99)

) 4

12-month follow-up

Clinical: 100% (98/98)  Clinical: 97.9% (92/94)  Clinical: 96.0% (95/99)
| | |

Safety analysis population
Patients without a study stent are not followed after 12 months

N=289
| | |
PROMUS Element SYNERGY SYNERGY ¥z dose
N=98 N=92 N=99

No 2-year visit n=2

Lost to follow-up n=2
Withdrew consent n=1
Investigator discretion n=1

No 2-year visit n=2

2-year follow-up
Clinical: 93.9% (93/99)

2-year follow-up
Clinical: 100% (98/98)

2-year follow-up
Clinical: 97.8% (90/92)

Figure 1. Patient disposition to two years. Patients were analysed in an intent-to-treat manner up to and including the 12 month time point.
At the two-year follow-up, the prespecified safety analysis patient population was used, which included only those patients treated with a study
stent. Two SYNERGY patients were not included in this safety analysis as they did not receive the study stent.




Table 1. IVUS results at six months.

PROMUS

SYNERGY

p-value
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SYNERGY ¥ dose

p-value

Endpoint PE vs. PE vs.
Element (n=98) (n=94) SYNERGY (n=99) SYNERGY Y dose
Resolved 4.4% (3/68) 0.0% (0/62) 0.25* 0.0% (0/63) 0.25*
Incomplete
stent Persistent 0.0% (0/68) 0.0% (0/62) Undef. 1.6% (1/63) 0.48*
—
apposition, %% ) 1o acquired 2.9% (2/68) 3.2% (2/62) >0.99* 1.6% (1/63) >0.99*
Net volume obstruction, % 3.40+5.06 (85) 2.68+4.60 (70) 0.34 3.09+4.29 (74) 0.68
(0.00, 23.79) (0.00, 26.60) : (0.00, 17.24) :
Neointimal area, mm? 0.22+0.32 (85) 0.18+0.33 (71) 0.34 0.22+0.29 (74) 0.90
(0.00, 1.38) (0.00, 1.64) ’ (0.00, 1.28) :
Neointimal volume, mm?3 5.46+8.46 (85) 4.11+7.98 (71) 0.31 5.27+8.20 (74) 0.89
(0.00, 46.86) (0.00, 40.69) ’ (0.00, 49.22) ’
Stent area, mm? 7.04+1.93 (85) 7.03+2.10 (71) 0.99 7.50+1.92 (74) 0.14
(3.78, 13.68) (3.66, 11.13) ' (3.82,11.92) ’
Stent volume, mm?3 163.35+67.74 (85) | 169.91+75.85 (70) 0.56 173.18+66.22 (74) 0.38
(35.05, 451.51) (39.24,374.87) ’ (45.21, 327.94) ’
Lumen area, mm? 6.81+1.95 (85) 6.86+2.11 (71) 0.89 7.29+1.95 (74) 0.14
(3.23, 13.68) (3.44,11.13) : (3.82,11.92) :
Lumen volume, mm?3 157.99+66.66 (85) | 164.22+75.86 (71) 0.58 168.03+65.32 (74) 0.36
(35.05, 451.51) (35.70, 374.87) : (44.45, 323.59) :
Minimum lumen diameter, mm 2.42+0.39 (85) 2.46+0.45 (71) 0.50 2.52+0.38 (74) 0.13
(1.61, 3.37) (1.48, 3.47) : (1.82, 3.49) :
Values are percent (n/sample size) or mean+SD (n) (min, max); *p-value from chi-square test; YPaired data; Undef: undefined

Clinical results

At 12 months, TLF was 5.1% for PE vs. 4.4% for SYNERGY
(p>0.99) and 4.2% for SYNERGY % dose (p>0.99). There were no
significant differences between groups for any clinical endpoint at
12 months, including death, repeat revascularisation and MI. At dis-
charge, significantly more patients in the SYNERGY arms were
taking antiplatelet therapy compared with PE.

After an additional year of follow-up, TLF was 6.1%, 5.5% and 5.2%
in the PE, SYNERGY and SYNERGY % dose arms, respectively
(p=0.85 and 0.81; Figure 2 and Figure 3). Few additional events occurred
between one and two years of follow-up. Two TVRs occurred in the
PROMUS Element cohort (a TLR and non-TLR TVR both treated with
PCI). In the SYNERGY arm, two subjects died - one a cardiac death and
one a non-cardiac death. In the SYNERGY Y4 dose group, there were one
cardiac and two non-cardiac deaths as well as one non-TLR TVR treated
with PCIL. The two-year rates of the combined endpoint of all-cause
death, MI and TVR were similar between groups (Figure 2). All-cause
death was significantly increased in the SYNERGY arm of the trial and
was driven by non-cardiac causes (Table 2). The rate of cardiac death
was not significantly different between randomised arms. The two car-
diac deaths occurred 472 and 687 days after the index procedure; both
patients died of an unknown cause which is considered a cardiac death
unless proven otherwise (Online Table 1). The rates of other clinical
events were similar between groups including ST (Figure 3 and Table 2).
The rates of DAPT therapy were similar in all three randomised groups
at two years (Online Table 2).

Randomisation in the EVOLVE FHU trial was stratified by the pres-
ence or absence of medically-treated diabetes. TLF occurred in 4.5%
(1/22) of medically-treated patients in the PE arm, 6.3% (1/16) of

SYNERGY-treated diabetic patients and 5.9% (1/17) SYNERGY Y2
dose diabetic patients. All cardiac events in the medically-treated dia-
betic patients occurred within the first year. There were no significant
differences between treatment groups and the rates appeared to be sim-
ilar with respect to the rest of the study population (non-medically
treated diabetic patients). TLF occurred in 4.5% (1/22), 6.3% (1/16)
and 5.9% (1/17) of medically-treated diabetics in the PE, SYNERGY
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Figure 2. TLF and Death/MI/TVR through two years. Kaplan Meier
cumulative event curves at two-year follow-up.
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Figure 3. TLF, TLF components and ST through two years. No
significant differences for two-year TLF, the individual components
of TLF or ST between the arms of the EVOLVE trial were found.

and SYNERGY Y dose arms, respectively. TLR and TVR were sig-
nificantly increased in PE versus SYNERGY 'z non-medically treated
diabetic dose patients (TVR 10.5% vs. 2.6%, p=0.049; TLR 6.6% vs.
0.0%, p=0.02) with a trend toward an increase in PE compared with
SYNERGY non-medically treated diabetic patients (TVR 10.5% vs.
2.6%, p=0.054; TLR 6.6% vs. 1.3%, p=0.10).

Discussion

This study found that everolimus delivered from an ultrathin bioab-
sorbable abluminal polymer resulted in equivalent net volume obstruc-
tion and ISA compared with a permanent polymer everolimus-eluting

Table 2. Clinical endpoints through two years.

PROMUS

Endpoint

SYNERGY
Element (n=98) (n=92)

stent at six months. Clinically, after two years of follow-up, no signifi-
cant differences were found between the PE and SYNERGY or SYN-
ERGY 2 dose groups for TLEF, cardiac death, MI, or repeat
revascularisation. One presumed cardiac death occurred in each of the
SYNERGY and SYNERGY % dose arms of the trial; although both
were due to an unknown cause. No patient in any arm experienced a
Q-wave MI or ST. In comparison to PE, outcomes in the SYNERGY }2
dose arm were similar to the SYNERGY arm.

The EVOLVE trial was not powered to detect differences in TLF or
other clinical outcomes between the arms of the trial at two years; thus, the
results reported here should be considered hypothesis-generating only.

The results presented here are commensurate with previously
reported studies comparing DES with biodegradable and permanent
polymers. In several unrestricted, all-comers analyses comparing drug-
eluting biodegradable polymer stents with sirolimus-eluting stents
(SES), (including the LEADERS, ISAR-TEST 3 and 4 trials, as well as
SORT OUT V and COMPARE II), the composite of cardiac death, MI
and clinically-indicated TLR occurred in 4.6% to 12.3% of patients
receiving bioabsorbable polymer-coated stents at one-year (the rate in
SORT OUTYV, 5.4%, included definite ST at a rate 0of 0.7%)'$*. Though
not directly comparable due to less patient complexity (fewer patients
with prior CABG, multivessel disease or chronic total occlusions) in
EVOLVE, the composite event rate (target vessel-related cardiac death,
target vessel-related MI and TLR) was 4.4% and 4.2% of patients in the
SYNERGY and SYNERGY 'z dose arms. At two years, the rate of car-
diac death, MI and clinically-indicated TLR was 11.9% versus 13.6% in
a trial of BES versus SES compared with 5.5%, 5.2% and 6.1% in the
SYNERGY, SYNERGY Y dose and PE arms of EVOLVE*2!. Longer-
term analyses have shown similar or better clinical outcomes when
comparing biodegradable and durable polymer stents?*22.

p-value q p-value
PE vs. SYNERGY 2 dose PE vs.

SYNERGY =2z SYNERGY % dose

Target lesion failure 6.1% (6) 5.5% (5) 0.85 5.2% (5) 0.81
Target lesion revascularisation 6.1% (6) 1.1% (1) 0.07 1.0% (1) 0.06
Target vessel Ml 0.0% (0) 3.3% (3) 0.07 3.0% (3) 0.08
Target vessel cardiac death 0.0% (0) 1.1% (1) 0.29 1.1% (1) 0.30

All death 0.0% (0) 4.4% (4) 0.04 3.2% (3) 0.07
Cardiac death 0.0% (0) 1.1% (1) 0.29 1.1% (1) 0.30
Non-cardiac death 0.0% (0) 3.3% (3) 0.07 2.2% (2) 0.15

Ml 0.0% (0) 3.3% (3) 0.07 3.0% (3) 0.08
Q-wave Ml 0.0% (0) 0.0% (0) Undef 0.0% (0) Undef
Non-Q-wave Ml 0.0% (0) 3.3% (3) 0.07 3.0% (3) 0.08

Target vessel revascularisation 10.2% (10) 3.3% (3) 0.06 4.2% (4) 0.11
Non-TLR TVR 5.1% (5) 2.2% (2) 0.29 3.1% (3) 0.50

All death, MI, TVR 10.2% (10) 8.7% (8) 0.72 10.4% (10) 0.94

Target vessel failure 10.2% (10) 7.7% (7) 0.54 8.3% (8) 0.69

ARC stent thrombosis (definite/probable) 0.0% (0) 0.0% (0) Undef 0.0% (0) Undef

Kaplan Meier Estimate. p-value from Fisher exact test unless *chi-square test; ARC: Academic Research Consortium definition; MI: myocardial

infarction; TLR: target lesion revascularisation; TVR: target vessel revascularisation; Undef: undefined




The greatest potential advantage of a bioabsorbable drug deliv-
ery polymer on a DES (BP-DES) is that its dissolution leaves a
BMS, reducing long-term durable polymer exposure and thereby
potentially reducing the likelihood of late ST, even if dual antiplate-
let therapy is ceased before the currently recommended six to
12 months??, BP-DES may have lower rates of late ST and, poten-
tially, repeat revascularisation compared to durable polymer
DES!92025.26:32 The SYNERGY stent improves on existing BP-DES
and durable polymer DES technology in a number of ways includ-
ing a thinner and more flexible platform, shorter polymer resorption
time and reduced initial polymer load. Comparatively, there is a
range of both drug elution and polymer degradation rates within
currently available BP-DES such that antiproliferative drug release
may be complete less than three months or take up to a year and
polymer degradation occurs between six months and three years!'*2-
32 The rapid dissolution of the polymer may mitigate the presence of
the polymer as a risk factor for late ST and may increase the likeli-
hood that DAPT could be discontinued®?*. This would be impor-
tant in patients who are unable to take DAPT due to the risk of
bleeding, economic reasons, allergies, resistance to antiplatelet
inhibition and in the case where other medications, like Coumadin
derivatives, are required concurrently. However, further study and
longer-term follow-up is warranted.

Study limitations

Although this study provides important information about the
safety and performance of the SYNERGY stent, there are a number
of limitations. The study only included patients with relatively sim-
ple de novo lesions such that patients with acute MI, total occlusion,
bifurcation, left main coronary artery and graft lesions, ostial
lesions, or lesions with thrombus or excessive tortuosity or angula-
tion were excluded. Additionally, the study was not powered to
detect differences in clinical event rates or to assess the risk of
thrombosis or the required duration of dual antiplatelet therapy with
SYNERGY. However, though underpowered, the study still pro-
vides valuable estimates of treatment effects which can be built
upon with future trials including EVOLVE II which compares the
SYNERGY stent to PROMUS Element Plus. IVUS was utilised
post-procedure and at six months. Given the time course of drug
elution and polymer degradation, an additional imaging time point
may have revealed differences between durable and degradable
polymer coated stents; however, only clinical follow-up was per-
formed in this study after six months. Finally, a two-year follow-up
period may not be sufficient to reflect the true long-term outcomes

in the different stent groups.

Conclusions

IVUS outcomes in patients receiving everolimus delivered from an
ultrathin bioabsorbable abluminal polymer coated DES demon-
strate that the antirestenotic efficacy of SYNERGY is maintained
even with disappearance of the coating after the drug is eluted by
90 days. The clinical results suggest that the stent is safe and effec-
tive through two years.

EVOLVE FHU two-year clinical results

Acknowledgements

The authors thank Kristine Roy, PhD (Boston Scientific Corpora-
tion) for assistance in manuscript preparation and Jian Huang, MS,
MD (Boston Scientific Corporation) for statistical analysis.

Funding

This study was supported by Boston Scientific Corporation.

Conflict of interest statement

1. Meredith and N. West have received honoraria for speaking/consul-
tancy for Boston Scientific; N. Weissman and D. Walters have received
grant support from Boston Scientific; A. Banning has received unre-
stricted research funding from Boston Scientific and honoraria for
speaking from Medtronic and Abbott Vascular; and D. Allocco and
K. Dawkins are employees and stockholders of Boston Scientific Cor-
poration. The other authors have no conflicts of interest to declare.

References

1. Palmerini T, Biondi-Zoccai G, Riva DD, Stettler C, Sangiorgi D,
D’Ascenzo F, Kimura T, Briguori C, Sabaté M, Kim H-S, De Waha A,
Kedhi E, Smits PC, Kaiser C, Sardella G, Marullo A, Kirtane AJ,
Leon MB, Stone GW. Stent thrombosis with drug-eluting and bare-
metal stents: evidence from a comprehensive network meta-analysis.
Lancet.2012:379:1393-402.

2. Stefanini GG, Holmes DR Jr. Drug-eluting coronary-artery
stents. N Engl J Med. 2013;368:254-65.

3. Cook S, Wenaweser P, Togni M, Billinger M, Morger C,
Seiler C, Vogel R, Hess O, Meier B, Windecker S. Incomplete stent
apposition and very late stent thrombosis after drug-eluting stent
implantation. Circulation. 2007;115:2426-34.

4. lTakovoul, SchmidtT, BonizzoniE, GeL, Sangiorgi GM,
Stankovic G, Airoldi F, Chieffo A, Montorfano M, Carlino M, Michev I,
Corvaja N, Briguori C, Gerckens U, Grube E, Colombo A. Incidence,
predictors, and outcome of thrombosis after successful implantation of
drug-eluting stents. JAMA. 2005;293:2126-30.

5. van Werkum JW, Heestermans AA, Zomer AC, Kelder JC,
Suttorp MJ, Rensing BJ, Koolen JJ, Brueren BR, Dambrink JH,
Hautvast RW, Verheugt FW, ten Berg JM. Predictors of coronary
stent thrombosis: the Dutch Stent Thrombosis Registry. J Am Coll
Cardiol. 2009;53:1399-409.

6. Nebeker JR, Virmani R, Bennett CL, Hoffman JM, Samore MH,
Alvarez J, Davidson CJ, McKoy JM, Raisch DW, Whisenant BK,
Yarnold PR, Belknap SM, West DP, Gage JE, Morse RE, Gligoric G,
Davidson L, Feldman MD. Hypersensitivity cases associated with
drug-cluting coronary stents: a review of available cases from the
Research on Adverse Drug Events and Reports (RADAR) project. J
Am Coll Cardiol. 2006;47:175-81.

7. Byrne RA, lijima R, MehilliJ, Pinieck S, Bruskina O,
Schomig A, Kastrati A. Durability of antirestenotic efficacy in
drug-eluting stents with and without permanent polymer. JACC
Cardiovasc Interv. 2009;2:291-9.

8. Cook S, Ladich E, Nakazawa G, Eshtehardi P, Neidhart M,
Vogel R, Togni M, Wenaweser P, Billinger M, Seiler C, Gay S,

m
=
=
=
=
=3
(1]
2
(1]
=
=
o
=
N
o
—
QL
=
w
o
qo
w
=
(3]




™
=
=
=
=
=3
(1]
2
(1]
=
=
o
=
N
o
—
w
5
w
o
CP
w
=
(3]

Meier B, Pichler WJ, Juni P, Virmani R, Windecker S. Correlation
of intravascular ultrasound findings with histopathological analysis
of thrombus aspirates in patients with very late drug-eluting stent
thrombosis. Circulation. 2009;120:391-9.

9. Curcio A, TorellaD, Cuda G, CoppolaC, Faniello MC,
Achille F, Russo VG, Chiariello M, Indolfi C. Effect of stent coat-
ing alone on in vitro vascular smooth muscle cell proliferation and
apoptosis. Am J Physiol Heart Circ Physiol. 2004;286:H902-8.

10. Finn AV, Nakazawa G, Joner M, Kolodgie FD, Mont EK,
Gold HK, Virmani R. Vascular responses to drug eluting stents:
importance of delayed healing. Arterioscler Thromb Vasc Biol.
2007;27:1500-10.

11. Luscher TF, Steffel J, Eberli FR, Joner M, Nakazawa G,
Tanner FC, Virmani R. Drug-eluting stent and coronary thrombo-
sis: biological mechanisms and clinical implications. Circulation.
2007;115:1051-8.

12. Pendyala LK, LiJ, ShinkeT, GevaS, YinX, Chen JP,
King SB 3rd, Robinson KA, Chronos NA, Hou D. Endothelium-
dependent vasomotor dysfunction in pig coronary arteries with
Paclitaxel-eluting stents is associated with inflammation and oxida-
tive stress. JACC Cardiovasc Interv. 2009;2:253-62.

13. Silva GV, Fernandes MR, Madonna R, Clubb F, Oliveira E,
Jimenez-Quevedo P, Branco R, Lopez J, Angeli FS, Sanz-Ruiz R,
Vaughn WK, Zheng Y, Baimbridge F, Canales J, Cardoso CO,
Assad JA, Falotico R, Perin EC. Comparative healing response
after sirolimus- and paclitaxel-eluting stent implantation in a pig
model of restenosis. Catheter Cardiovasc Interv. 2009;73:801-8.

14. Meredith IT, Verheye S, Dubois CL, Dens J,  FajadetJ,
Carrie D, Walsh S, Oldroyd KG, Varenne O, El-Jack S, Moreno R,
Joshi AA, Allocco DJ, Dawkins KD. Primary endpoint results of
the EVOLVE trial: a randomized evaluation of a novel bioabsorb-
able polymer-coated, everolimus-eluting coronary stent. J Am Coll
Cardiol. 2012;59:1362-70.

15. Stone GW, Teirstein PS, Meredith IT, Farah B, Dubois CL,
Feldman RL, Dens J, Hagiwara N, Allocco DJ, Dawkins KD. A pro-
spective, randomized evaluation of a novel everolimus-eluting coro-
nary stent: the PLATINUM (a Prospective, Randomized, Multicenter
Trial to Assess an Everolimus-Eluting Coronary Stent System
[PROMUS Element] for the Treatment of Up to Two de Novo
Coronary Artery Lesions) trial. J Am Coll Cardiol. 2011;57:1700-8.

16. Wilson GJ, Huibregtse BA, Pennington DE, Dawkins KD.
Comparison of the SYNERGY with the PROMUS (XIENCE V)
and bare metal and polymer-only Element control stents in porcine
coronary arteries. Eurolntervention. 2012;8:250-57.

17. Mintz GS, Nissen SE, Anderson WD, Bailey SR, Erbel R,
Fitzgerald PJ, Pinto FJ, Rosenfield K, Siegel RJ, Tuzcu EM, Yock PG.
American College of Cardiology Clinical Expert Consensus Document
on Standards for Acquisition, Measurement and Reporting of
Intravascular Ultrasound Studies (IVUS). A report of the American
College of Cardiology Task Force on Clinical Expert Consensus
Documents. J Am Coll Cardiol. 2001;37:1478-92.

18. Christiansen EH, Jensen LO, Thayssen P, Tilsted HH, Krusell LR,
Hansen KN, Kaltoft A, Maeng M, Kristensen SD, Betker HE,

Terkelsen CJ, Villadsen AB, Ravkilde J, Aarge J, Madsen M,
Thuesen L, Lassen JF. Biolimus-eluting biodegradable polymer-
coated stent versus durable polymer-coated sirolimus-eluting stent
in unselected patients receiving percutaneous coronary intervention
(SORT OUT V): a randomised non-inferiority trial. Lancet.
2013;381:661-9.

19. Smits PC, Hofma S, Togni M, Vézquez N, Valdés M, Voudris V,
Slagboom T, Goy JJ, Vuillomenet A, Serra A, Nouche RT,
den Heijer P, van der Ent M. Abluminal biodegradable polymer
biolimus-eluting stent versus durable polymer everolimus-eluting
stent (COMPARE 1I): a randomised, controlled, non-inferiority
trial. Lancet. 2013;381:651-60.

20. Stefanini GG, Byrne RA, Serruys PW, de Waha A, Meier B,
Massberg S, Jini P, Schomig A, Windecker S, Kastrati A.
Biodegradable polymer drug-eluting stents reduce the risk of stent
thrombosis at 4 years in patients undergoing percutaneous coronary
intervention: a pooled analysis of individual patient data from the
ISAR-TEST 3, ISAR-TEST 4, and LEADERS randomized trials.
Eur Heart J. 2012;33:1214-22.

21. Klauss V, Serruys PW, Pilgrim T, Buszman P, Linke A,
Ischinger T, Eberli F, Corti R, Wijns W, Morice MC, Di Mario C,
van Geuns RJ, van Es GA, Kalesan B, Wenaweser P, Jini P,
Windecker S. 2-year clinical follow-up from the randomized com-
parison of biolimus-eluting stents with biodegradable polymer and
sirolimus-eluting stents with durable polymer in routine clinical prac-
tice. JACC Cardiovasc Interv. 2011;4:887-95.

22. Stefanini GG, Kalesan B, Serruys PW, Heg D, Buszman P,
Linke A, Ischinger T, Klauss V, Eberli F, Wijns W, Morice M-C,
Di Mario C, Corti R, Antoni D, Sohn HY, Eerdmans P, van Es GA,
Meier B, Windecker S, Jiini P. Long-term clinical outcomes of bio-
degradable polymer biolimus-eluting stents versus durable polymer
sirolimus-eluting stents in patients with coronary artery disease
(LEADERS): 4 year follow-up of a randomised non-inferiority
trial. Lancet. 2011;378:1940-8.

23. King SB 3rd, Smith SC Jr, Hirshfeld JW Jr, Jacobs AK,
Morrison DA, Williams DO, Feldman TE, Kern MJ, O’Neill WW,
Schaff HV, Whitlow PL, Adams CD, Anderson JL, Buller CE,
Creager MA, Ettinger SM, Halperin JL, Hunt SA, Krumholz HM,
Kushner FG, Lytle BW, Nishimura R, PageRL, Riegel B,
Tarkington LG, Yancy CW. 2007 focused update of the ACC/AHA/
SCAI 2005 guideline update for percutaneous coronary interven-
tion: a report of the American College of Cardiology/American
Heart Association Task Force on Practice guidelines. J Am Coll
Cardiol. 2008;51:172-209.

24. Wijns W, Kolh P, Danchin N, Di Mario C, Falk V, Folliguet T,
Garg S, Huber K, James S, Knuuti J, Lopez-Sendon J, Marco J,
Menicanti L, Ostojic M, Piepoli MF, Pirlet C, Pomar JL, Reifart N,
Ribichini FL, Schalij MJ, Sergeant P, Serruys PW, Silber S,
Sousa Uva M, Taggart D. Guidelines on myocardial revasculariza-
tion. Eur Heart J. 2010;31:2501-55.

25. Navarese EP, Kubica J, Castriota F, Gibson M, De Luca G,
Buffon A, Bolognese L, Margheri M, Andreotti F, Di Mario C,
De Servi S. Safety and efficacy of biodegradable vs. durable



polymer drug-eluting stents: evidence from a meta-analysis of ran-
domised trials. Eurolntervention. 2011;7:985-94.

26. Abizaid AA. EXCELLA BD Randomized Trial 6-month Resuts.
Presented at: TCT; November 8, 2011; San Francisco, CA, USA.

27. Dani S. Abluminus DES enABL Program Update. Presented
at: TCT; October 23, 2012; Miami, FL, USA.

28. Ostojic M, Sagic D, Beleslin B, Jung R, Perisic Z, Jagic N,
Nedeljkovic M, Mangovski L, Milosavljevic B, Stojkovic S, Orlic D,
Antonic Z, Miloradovic V, Topic D, Paunovic D. First clinical com-
parison of Nobori-Biolimus A9 eluting stents with Cypher-Sirolimus
eluting stents: NOBORI CORE nine months angiographic and one
year clinical outcomes. Eurolntervention. 2008;3:574-79.

29. Pomeranz M. Sirolimus-eluting coronary stent utilising a
fully bioabsorbable drug carrier and integrated delivery system.
Presented at: EuroPCR; May 17, 2012; Paris, France.

EVOLVE FHU two-year clinical results

30. Windecker S. Biosensors’ BioMatrix Biolimus A9-eluting
Stent: Technical Review and Clinical Trial Update. Presented at:
TCT; October 21, 2007; Washington, DC, USA.

31. Windecker S. The Biosensors BIOMATRIX Clinical Trial
Program Update, Featuring the LEADERS Trial. Presented at:
TCT; October 13, 2008; Washington, DC, USA.

32. Windecker S. Orsiro (BIOTRONIK) Program Update. Presented
at: TCT; October 23, 2012; Miami, FL, USA.

Online data supplement
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Online Figure 1. Change in intravascular ultrasound assessment from post-procedure to six months. Matched analysis of area and volume
changes at the in-stent segment for the PROMUS Element (n=68 pairs), SYNERGY (n=02 pairs) and SYNERGY > dose (n=63 pairs) arms of
the EVOLVE trial between post-procedure examination and six-months

Online Table 1. Death in the EVOLVE trial.
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Day (post-index procedure) ‘ Cause ‘ Cardiac ‘ Device-related
191 Multiple injuries sustained in motor bike accident No Not related
364 Broken ribs and spontaneous pneumothorax after a fall leading to respiratory failure No Not related
878 Diffuse metastatic breast carcinoma No Not related
472 Death due to unknown cause Yes Not related
577 Right lung carcinoma No Not related
593 Right middle cerebral artery infarct No Not related
678 Death due to unknown cause Yes Not related

Online Table 2. Antiplatelet use.

S PROMUS SYNERGY p-value SYNERGY % dose pvalue
Element (n=98) (n=94) PE vs. SYNERGY (n=99) PE vs. SYNERGY %2 dose
ASA Discharge 98.0% (96/98) | 98.9% (91/92) >0.99* 99.0% (98/99) 0.62*
6 months 99.0% (96/97) | 98.9% (91/92) >0.99* 99.0% (95/96) >0.99*
1 year 96.9% (95/98) | 98.9% (88/89) 0.62* 100.0% (95/95) 0.25*
2 years 95.9% (94/98) | 97.7% (84/86) 0.69* 98.9% (89/90) 0.37*
Clopidogrel or Discharge 94.9% (93/98) | 97.8% (90/92) 0.45* 100.0% (99/99) 0.03*
{’Egg%ﬁ! o 6 months 100.0% (97/97) | 98.9% (91/92) 0.49* 96.9% (93/96) 0.12*
1 year 85.7% (84/98) | 82.0% (73/89) 0.49 76.8% (73/95) 0.11
2 years 45.9% (45/98) | 45.3% (39/86) 0.94 42.2% (38/90) 0.61
ASA and one of Discharge 94.9% (93/98) 97.8% (90/92) 0.45* 99.0% (98/99) 0.12*
;ggﬁfﬂi‘ o 6 months 99.0% (96/97) | 97.8% (90/92) 0.61* 95.8% (92/96) 0.21*
prasugrel 1 year 82.7% (81/98) | 80.9% (72/89) 0.76 76.8% (73/95) 0.31
2 years 41.8% (41/98) | 44.2% (38/86) 0.75 41.1% (37/90) 0.92
*p-value from chi-square test; ASA: acetylsalicylic acid




