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Abstract
Aims: Long-term data on bioabsorbable polymer-coated everolimus-eluting stents (BP-EES) are limited. 
The EVOLVE trial compared the safety and efficacy of two dose formulations of the SYNERGY BP-EES 
with the permanent polymer-coated PROMUS Element EES (PE).

Methods and results: The EVOLVE study was a prospective, multicentre, non-inferiority trial that ran-
domised 291 patients with de novo coronary lesions (length: ≤28 mm; diameter: ≥2.25 to ≤3.5 mm) to 
receive PE (n=98), SYNERGY (n=94), or SYNERGY half-dose (n=99). At five years, there were no signi-
ficant differences in the rates of TLF or individual components between groups. TLR rates trended lower 
in both SYNERGY arms than in the PE arm (TLR: 1.1% SYNERGY and 1.0% SYNERGY half-dose vs. 
6.1% PE; p=0.07 and p=0.06, respectively). TVR was numerically lower in the SYNERGY arms compared 
to the PE arm (TVR: 3.3% SYNERGY and 4.2% SYNERGY half-dose vs. 10.2% PE; p=0.06 and p=0.11, 
respectively). No incidence of stent thrombosis was reported in any arm up to five years.

Conclusions: The EVOLVE trial represents the longest-term follow-up of the SYNERGY stent available 
to date, demonstrating its continued safety and efficacy for the treatment of selected de novo atherosclerotic 
lesions up to five years.
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Abbreviations
BP bioabsorbable polymer
DAPT dual antiplatelet therapy
MI myocardial infarction
PE PROMUS Element
PP-DES permanent polymer-coated drug-eluting stent
ST stent thrombosis
TLF target lesion failure
TVR target vessel revascularisation

Introduction
Despite significant reduction in restenosis compared to bare metal 
stents, permanent polymer-coated drug-eluting stents (PP-DES) 
can delay healing of the arterial wall and increase inflamma-
tion, which may be associated with late/very late stent thrombosis 
(ST)1. DES with bioabsorbable polymers (BP) were designed to 
mitigate these effects, thereby potentially reducing late events and 
the need for prolonged dual antiplatelet therapy (DAPT)2,3. Some 
studies have suggested improved safety with BP-DES compared 
to PP-DES4; however, long-term data are limited.

SYNERGY™ (Boston Scientific, Marlborough, MA, USA), 
a thin-strut platinum-chromium, everolimus-eluting stent ablumi-
nally coated with an ultrathin BP, was non-inferior for six-month 
in-stent late loss (at two dose formulations) compared with the 
PP-coated PROMUS Element™ EES (PE; Boston Scientific) in the 

EVOLVE first human use trial2,5. Major cardiac endpoints up to two 
years were not significantly different between groups2,5. Herein, we 
describe the final five-year outcomes of the EVOLVE trial.

Methods
The EVOLVE trial randomised 291 patients with de novo coro-
nary lesions (length: ≤28 mm; diameter: ≥2.25 to ≤3.5 mm) to 
receive PE, SYNERGY, or SYNERGY half-dose. Clinical study 
design and primary endpoints have been described previously2,5. 
Secondary endpoints included death, myocardial infarction (MI), 
target vessel revascularisation (TVR) and ST (ARC definitions). 
Events up to five years were adjudicated by an independent clini-
cal events committee blinded to treatment assignment.

Results
Baseline clinical, lesion and procedural characteristics, described 
previously2, were generally similar between groups. Five-year clini-
cal follow-up was completed in 99.0%, 95.7% and 96.0% of PE, 
SYNERGY and SYNERGY half-dose patients, respectively. At five 
years, DAPT usage was low – 16.7% (PE), 12.2% (SYNERGY) 
and 14.8% (SYNERGY half-dose).

Kaplan-Meier curves for target lesion failure (TLF) between 
one and five years were flat and parallel between arms, show-
ing accrual of very few events (Figure 1A). TLF and individual 
components at five years were not significantly different between 

15

10

5

0

10

5

0

0 12 24 36 48 60 Months

TL
F 

(%
)

P
at

ie
nt

s 
(%

)

Protocol-required
angiogram

SYNERGY vs. PE: HR [95% CI]=0.77 [0.24, 2.42]; p=0.65
SYNERGY ½ vs. PE: HR [95% CI]=0.74 [0.23, 2.32]; p=0.60

7.2%
5.5%
5.2%

At risk
PE 98 98 93 92 92 67
SYNERGY 92 90 86 83 82 61
SYNERGY ½ dose 99 92 90 88 88 65

TLF TLR TV-MI Cardiac death

7.2

5.5 5.2
6.1

1.1 1.0 1.0

3.3 3.0

0.0
1.1 1.1

Components of TLF

PROMUS Element (n=98) SYNERGY (n=92) SYNERGY ½ dose (n=99)

A

B

Figure 1. TLF and components at five years. A) Cumulative Kaplan-Meier curve for TLF up to five years. B) Time-to-event rates for TLF and 
components at five years. A six-month angiogram was required, per protocol. HR: hazard ratio
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the SYNERGY and PE arms (Figure 1B). The five-year TLR rate 
trended lower in both SYNERGY groups compared to PE. No 
subject in any treatment arm experienced a definite/probable ST 
up to five years (Table 1).

Discussion
Data from the EVOLVE trial represent the longest follow-up avail-
able with SYNERGY. At five years, no significant differences in 
clinical event rates between patients implanted with SYNERGY, 
SYNERGY half-dose or PE were found. No ST was reported, and 
cardiac mortality was similar between arms. Overall mortality was 
higher with SYNERGY, driven by deaths due to cancer, trauma 
and infection, probably reflecting the play of chance. Although not 
powered to detect differences in clinical outcomes due to sample 
size, data presented here support the long-term safety and efficacy 
of SYNERGY in selected patients/lesions2,5.

Long-term follow-up of trials evaluating BP-DES are limited. 
Compared to other trials with PP-EES6,7, TLR up to five years 
was at least comparable, if not lower. EVOLVE was a non-infe-
riority study, not designed to assess potential benefits of BP-EES 
vs. PP-EES. The EVOLVE II randomised non-inferiority trial3 
and EVOLVE II Diabetes Substudy8 demonstrated the safety and 
efficacy of SYNERGY in a larger and broader patient population, 
consistent with the favourable long-term outcomes observed in this 
study. Data from numerous ongoing trials evaluating SYNERGY 
in more complex patient populations (EVOLVE Short DAPT, 
POEM, MULTISTARS AMI, SYNTAX II and IDEAL LM) will 
provide additional insight into the benefits of BP-EES.

Limitations
The results presented here may not apply to complex patients/
lesions; however, SYNERGY was non-inferior to PE in the all-
comers patient population in the EVOLVE II trial3.

Conclusions
Five-year data from the EVOLVE non-inferiority trial dem-
onstrated low and comparable clinical event rates between 
SYNERGY, SYNERGY half-dose and PE-treated patients. This 
is the longest-term study with SYNERGY available to date and, 
therefore, provides valuable information on its safety and efficacy 
in patients with simple lesions.

Impact on daily practice
The EVOLVE trial demonstrated low rates of TLR, TLF and 
cardiac death in both BP-EES and PP-EES at five years; no ST 
was reported in any treatment arm. These outcomes confirm and 
expand the data previously reported for SYNERGY in the treat-
ment of selected de novo coronary lesions.
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Table 1. Clinical outcomes at 5 years.

PE 
(N=98)

SYN 
(N=92)

Hazard ratio PE vs. 
SYN [95% CI]

p-value PE 
vs. SYN

SYN ½ 
(N=99)

Hazard ratio PE vs. 
SYN ½ [95% CI]

p-value PE 
vs. SYN ½

All death 1.0% (1) 6.6% (6) 6.72 [0.81, 55.82] 0.04 7.4% (7) 7.40 [0.91, 60.16] 0.03

Cardiac death 0.0% (0) 1.1% (1) NA [NA, NA] 0.29 1.1% (1) NA [NA, NA] 0.30

Non-cardiac death 1.0% (1) 5.6% (5) 5.60 [0.65, 47.93] 0.08 6.4% (6) 6.34 [0.76, 52.67] 0.05

MI 2.1% (2) 3.3% (3) 1.68 [0.28, 10.06] 0.57 5.2% (5) 2.63 [0.51, 13.56] 0.23

Non-Q-wave MI 2.1% (2) 3.3% (3) 1.68 [0.28, 10.06] 0.57 5.2% (5) 2.63 [0.51, 13.56] 0.23

TVR 10.2% (10) 3.3% (3) 0.31 [0.09, 1.14] 0.06 4.2% (4) 0.40 [0.13, 1.28] 0.11

TLR* 6.1% (6) 1.1% (1) 0.18 [0.02, 1.47] 0.07 1.0% (1) 0.17 [0.02, 1.40] 0.06

Non-TLR TVR 5.1% (5) 2.2% (2) 0.42 [0.08, 2.19] 0.29 3.1% (3) 0.61 [0.15, 2.56] 0.50

TLF 7.2% (7) 5.5% (5) 0.77 [0.24, 2.42] 0.65 5.2% (5) 0.74 [0.23, 2.32] 0.60

TVF 11.2% (11) 7.7% (7) 0.67 [0.26, 1.74] 0.41 8.3% (8) 0.75 [0.30, 1.86] 0.53

Stent thrombosis ARC 
definite/probable 0.0% (0) 0.0% (0) NA [NA, NA] NA 0.0% (0) NA [NA, NA] NA

Kaplan-Meier estimates, % (number of events). *clinically indicated. MI: myocardial infarction; NA: not applicable; PE: PROMUS Element; 
SYN: SYNERGY; SYN ½: SYNERGY ½ dose; TLF: target lesion failure; TLR: target lesion revascularisation; TVF: target vessel failure; TVR: target vessel 
revascularisation
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