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Aims The SYNTAX |l study evaluated the impact of advances in percutaneous coronary intervention (PCl), integrated into
a single revascularization strategy, on outcomes of patients with de novo three-vessel disease. The study employed
decision-making utilizing the SYNTAX score Il, use of coronary physiology, thin-strut biodegradable polymer drug-
eluting stents, intravascular ultrasound, enhanced treatments of chronic total occlusions, and optimized medical ther-
apy. Patients treated with this approach were compared with predefined patients from the SYNTAX | trial.
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Methods
and results

SYNTAX Il was a multicentre, single-arm, open-label study of patients requiring revascularization who demon-
strated clinical equipoise for treatment with either coronary artery bypass grafting (CABG) or PCI, predicted by
the SYNTAX score Il. The primary endpoint was major adverse cardiac and cerebrovascular events (MACCE),
which included any revascularization. The comparators were a matched PCI cohort trial and a matched CABG co-
hort, both from the SYNTAX | trial. At 5years, MACCE rate in SYNTAX Il was significantly lower than in the
SYNTAX | PCl cohort (21.5% vs. 36.4%, P<0.001). This reflected lower rates of revascularization (13.8% vs.
23.8%, P <0.001), and myocardial infarction (Ml) (2.7% vs. 10.4%, P <0.001), consisting of both procedural Ml (0.2%
vs. 3.8%, P<0.001) and spontaneous Ml (2.3% vs. 6.9%, P=0.004). All-cause mortality was lower in SYNTAX I
(8.1% vs. 13.8%, P=0.013) reflecting a lower rate of cardiac death (2.8% vs. 8.4%, P <0.001). Major adverse cardiac
and cerebrovascular events’ outcomes at 5years among patients in SYNTAX Il and predefined patients in the
SYNTAX | CABG cohort were similar (21.5% vs. 24.6%, P = 0.35).

Use of the SYNTAX Il PCl strategy in patients with de novo three-vessel disease led to improved and durable clinic-
al results when compared to predefined patients treated with PCl in the original SYNTAX | trial. A predefined ex-
ploratory analysis found no significant difference in MACCE between SYNTAX Il PCI and matched SYNTAX |
CABG patients at 5-year follow-up.

Graphical Abstract

Patient-oriented composite endpoint

HR = 0.54 (0.41-0.71)
P-value <0.001

$46%

SYNTAX Il (PCI, 2014-2015) vs. SYNTAX | (PCI, 2005-2007)

Comparing 10 years of developments in coronary interventions

All-cause death

$43%

HR = 0.57 (0.37-0.90)
P-value =0.015

Comparison of outcomes after PCl using either the Syntax or Syntax 2 strategies.

Keywords
SYNTAX Il study

Introduction

Percutaneous coronary intervention (PCI) is regarded as the stand-
ard of care for patients with non-complex single-vessel coronary ar-
tery disease (CAD) who remain symptomatic despite optimal
medical therapy. Conversely, in patients with medium or high ana-
tomical complexity, which involves all three vessels (3VD), coronary
artery bypass graft (CABG) surgery continues to be the recom-
mended modality of revascularization.’

Multivessel disease e Percutaneous coronary intervention ® SYNTAX score e Coronary physiology

These recommendations and guidelines are informed by the piv-
otal SYNergy between percutaneous coronary intervention with
TAXus and cardiac surgery (SYNTAX) trial, which compared CABG
to PCl with first-generation drug-eluting stents (DES).2 In the
SYNTAX trial, revascularization with PCl was associated with a
higher rate of major adverse cardiac or cerebrovascular
events (MACCE) at 5years. Subsequent additional data from the
FREEDOM and BEST trials have also suggested the superiority of
revascularization with CABG rather than PCl with DES.>*
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Of note, over the 15years elapsed since the design of the
SYNTAX trial, the practice of PCl has changed substantially, with
multiple developments that have been shown to improve patient
outcomes. It is widely acknowledged that the distribution, functional
relevance, and anatomical complexity of coronary atheromatous
lesions, as well as individual clinical characteristics and comorbidities
of patients with complex CAD, impact clinical outcomes of percutan-
eous and surgical revascularization. The SYNTAX score II, which was
based on the 4-year results of the SYNTAX trial, combines the ana-
tomical angiographic score with clinical factors to aid the heart team
to undertake objective decision-making between CABG and PCI
based on long-term prognosis, allowing a refined triage of patients
with multivessel disease for the consideration of PCI.>

The use of intracoronary physiology to set the indication of revas-
cularization on a lesion level has been a transformational change in
PCI practice, avoiding unnecessary interventions and improving clinic-
al outcomes. Stent technology has also evolved and the availability of
third generation, thin-strut DES with biodegradable polymer to-
gether with intravascular imaging to guide stent implantation
has improved procedural outcomes. In the SYNTAX trial, revascula-
rization was encouraged as a single procedure, and this contributed
to incomplete revascularization in a sizable minority of patients, espe-
cially those with chronic total occlusions (CTO).> Techniques for
revascularization of patients with CTO have evolved dramatically,
and this potentially should allow more patients to get complete
revascularization and theoretically reduce residual ischaemia.®

The main hypothesis of the SYNTAX Il study is that the integrated
use of these developments, coupled with refined patient selection,
could improve outcomes of 3VD patients treated with PCl, com-
pared to the original SYNTAX trial” Accordingly, patients with
all anatomical complexities including some patients exceeding the
low SYNTAX angiographic score group were assessed using the
SYNTAX score Il, and their projected mortality following revasculari-
zation was appraised. Patients where potential equipoise existed after
treatment with either PCl or CABG at 4 years were offered PCl as
part of a new predefined cohort of PCl patients comprising the
SYNTAX Il two study cohorts. This study reports the 5-year clinical
follow-up of these patients and explores how the integration of new
developments in PCI practice potentially impacts upon patient out-
comes, compared to those results obtained in the original SYNTAX |
trial.

Methods

Study design

The design and rationale of the SYNTAX Il study were previously
reported.” In short, SYNTAX Il is a multicentre, open-label, single-arm
study, which enrolled patients presenting with stable or unstable angina
with de novo 3VD with no left main involvement. Between February 2014
and November 2015, patients were included in 22 European catheteriza-
tion laboratories. SYNTAX Il is an investigator-initiated study, sponsored
by the European Cardiovascular Research Institute (ECRI, Rotterdam,
the Netherlands) with unrestricted research grants from Volcano now
Philips Image-Guided Therapy Devices, San Diego, CA, USA, and Boston
Scientific Corp, MA, USA. The grant givers were not involved in data col-
lection, data interpretation, or writing the manuscript. The local ethics
committee approved the study in all participating sites.

Patients were screened by local heart teams, which included a cardiac
surgeon and an interventional cardiologist. Patient selection involved the
following sequential steps: (i) anatomical suitability, including the deter-
mination of target vessels >1.5mm requiring treatment; (i) calculated
equipoise between PCl and CABG for 4-year mortality based on the
SYNTAX score Il estimated by the investigators; and (iii) confirmation of
expected equivalent revascularization results with either strategy.
Exclusion criteria were minimal, including prior revascularization, ongoing
acute myocardial infarction (MI), and concomitant valvular disease requir-
ing surgery.

Eligible patients were treated following the SYNTAX Il revasculariza-
tion strategy, which required an initial hybrid coronary physiology assess-
ment sequentially using instantaneous wave-free ratio (iFR, Volcano
Corporation) and fractional flow reserve (FFR) to define revasculariza-
tion appropriateness based on ischaemia. An iFR <0.86 indicated need
for revascularization, an iFR between 0.86 and 0.93 required FFR assess-
ment, and an iFR >0.93 indicated PCl deferral” Pre-PCl intravascular
ultrasound (IVUS) was left at operator’s discretion. Post-PCl optimization
with IVUS was mandatory, according to the modified MUSIC criteria.?
Bifurcation lesions were treated following the European Bifurcation Club
consensus.” Treatment of CTOs was performed by dedicated CTO
operators where possible and complete revascularization and staged pro-
cedures were encouraged. At least 6-month dual antiplatelet therapy
(DAPT) was mandatory with indefinite use of aspirin, following the ACC/
AHA/ESC guidelines.'®"" Risk factor control, including high-intensity
lipid-lowering therapy, was recommended. All lesions were treated with
SYNERGY™ (Boston Scientific, Natick, MA, USA), a thin-strut biore-
sorbable polymer DES.

Control groups

SYNTAX Il outcomes were compared to a selected PCl cohort from the
SYNTAX | trial.? SYNTAX | controls were selected based on calculated
equipoise between PCl and CABG for 4-year mortality according to the
SYNTAX score I, in patients with 3VD.? The SYNTAX score |l (available
at http://syntaxscore.org) is a predictive tool that inputs seven clinical
parameters (age, creatinine clearance, left ventricular ejection fraction,
presence of left main disease, gender, presence of chronic obstructive
pulmonary disease, and presence of peripheral artery disease) and the
anatomical SYNTAX score. With these data, the SYNTAX score Il then
calculates a predicted mortality outcome if the patient underwent either
PCl or CABG. It then categorizes the patient into a group where, based
on this calculation, either PCl is preferred, CABG is preferred, or there is
equipoise between the two revascularization strategies. Patients with
expected calculated equipoise for PCl or CABG were selected for the
historical comparison between SYNTAX | and SYNTAX . This process
yielded 315 patients in the SYNTAX | PCl cohort. Baseline characteristics
were deemed comparable, acknowledging the limitations of a historical
control. In addition, an exploratory comparison was performed with the
CABG population of the SYNTAX | trial, which was selected based on
the same criteria and yielded 334 patients. The same selected cohorts
from SYNTAX | were used for the analyses at all time points. Long-term
clinical status was assessed identically in the SYNTAX | trial and the
SYNTAX Il study. Ascertainment of events and ongoing reporting was
performed by local investigators by reviewing patient charts, and a yearly
patient contact via telephone. Source documents were collected central-
ly for adjudication.

Study endpoints

A composite of MACCE is the primary endpoint defined as all-cause
death, any stroke, any M, or any revascularization, and SYNTAX | and
SYNTAX Il were adjudicated using the same endpoint definitions, as
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reported previously.® Secondary endpoints included a composite of all-
cause death, stroke, any MI; individual components and definite stent
thrombosis—according to the Academic Research Consortium defini-
tions.” All endpoints were adjudicated by an independent clinical events
committee.

Statistical analysis

Continuous variables are presented as mean * standard deviation or me-
dian (interquartile range) and compared with the Student’s t-test or
Mann-Whitney test as appropriate. Categorical variables are presented
as counts and percentages and compared with the y* test. The primary
analysis was done for superiority (two-sided alpha of 5%) in the compari-
son between SYNTAX Il and the PCl cohort in SYNTAX | at 1 year and
previously reported® The full population enrolled in the SYNTAX II
study was included in the analysis (i.e. after informed consent). Both
SYNTAX | cohorts were selected after randomization and included in
the analysis. Kaplan—Meier estimates (tested with log-rank test) and haz-
ard ratios (HRs) (using Cox proportional hazards models and the Wald
test) are calculated. Hazard ratios were calculated for those endpoints
for which the proportional hazards assumption was met. Censoring of
follow-up occurred at 5 years or at the last date of known clinical status,
whichever came first. No imputations were performed. Non-inferiority
in patient-oriented composite endpoint between SYNTAX Il and the
CABG cohort of SYNTAX | was also explored at 1year and previously
reported,? using a non-inferiority margin of 5% with a one-sided alpha of
5%. This report compares rates at the 5-year follow-up time point with
no formal testing. A P-value of <0.05 was considered significant. The stat-
istical analyses were performed using the SAS System software, version
9.3 (SAS Institute Inc., Cary, NC, USA).

Results

The study flow chart is presented in Figure 1. Out of 454 patients
enrolled in SYNTAX II, all but 11 completed the 5-year follow-up
visit (98%). Out of 315 selected PCI patients from the SYNTAX |
trial, all but 16 completed the 5-year follow-up visit (95%). Similarly,
out of the 334 selected CABG patients from the SYNTAX | trial, all
but 44 completed the 5-year follow-up visit (87%). Baseline and pro-
cedural characteristics have been reported earlier and are provided
in the Supplementary material online, Appendix.

Medical therapy

Dual antiplatelet therapy was generally used at discharge (99.3% for
SYNTAX Il and 94.6% for SYNTAX |, P<0.001) but by 5years
DAPT was less frequently used in SYNTAX Il (2.8% vs. 21.1%,
P <0.001). Among patients taking DAPT in SYNTAX I, ticagrelor or
prasugrel was used in 33.2%, 28.8%, and 10% of patients at discharge,
1year, and Syears, respectively. Clopidogrel was used in 66.8%,
71.2%, and 90% of patients taking DAPT, respectively. Other cardio-
vascular medications were similarly used among SYNTAX Il and
SYNTAX |, with the minor numerical differences summarized in
Figure 2 and in the Supplementary material online, Appendix.

Primary endpoint and all-cause death

Five-year major adverse cardiac and cerebrovascular events
(MACCE) were significantly lower in the SYNTAX |l study as com-
pared with the SYNTAX | PCI cohort [21.5% vs. 36.4%, HR 0.54,
95% confidence interval (Cl) 0.41-0.71; P < 0.001] (Table 1 and Figure

3). Notably, the 5-year follow-up of the SYNTAX Il study showed a
lower rate of all-cause death (8.1% vs. 13.8%, HR 0.57, 95% CI 0.37-
0.90; P = 0.015), mainly comprised by lower observed rates of cardiac
death (2.8% vs. 8.4%, P<0.001). The adjusted analysis for all-cause
death revealed no material change (adjusted HR 0.53, 95% CI 0.33—
0.85) relative to the unadjusted HR (see Supplementary material on-
line, Appendix).

Other clinical endpoints

The 5-year composite of any death, any stroke, and any Ml was signifi-
cantly lower in the SYNTAX Il study (10.8% vs. 21.8%, HR 0.47, 95%
Cl10.32-0.68; P<0.001) (Table 1 and Figure 3). Similarly, as well as the
previously reported lower rate of procedural Ml (0.2% vs. 3.8%,
P <0.001), the 5-year results of SYNTAX Il patients show a significant
reduction in spontaneous Ml (2.3% vs. 6.9%, P=0.004). Five-year
revascularization was also significantly lower using the SYNTAX |l
strategy (13.8% vs. 23.8%, HR 0.56, 95% Cl 0.39-0.78; P<0.001).
Furthermore, definite stent thrombosis was significantly lower fol-
lowing treatment with the SYNTAX |l strategy (1.4% vs. 5.5%, HR
0.25,95% C10.10-0.64; P = 0.004).

As reported for previous follow-ups, stratification by anatomical
SYNTAX score [low (<22) vs. intermediate (22—-32) anatomical
SYNTAX score] or by diabetes mellitus status did not reveal statistic-
ally significant differences in all-cause death in patients enrolled in the
SYNTAX I study (Figure 4).

Exploratory analysis vs. the SYNTAX |
coronary artery bypass graft cohort
Five-year MACCE were not statistically different among the
SYNTAX Il study cohort and the SYNTAX | equipoise-selected
CABG cohort (21.5% vs. 24.6%, HR 087, 95% ClI 0.64-1.17;
P=0.35). Similarly, we observed no significant differences in the oc-
currence of any death (8.1% vs. 10.8%, HR 0.74, 95% Cl 0.46-1.19;
P=0.21), any stroke (2.3% vs. 3.3%, HR 0.68, 95% Cl| 0.28-1.63;
P=10.39), any Ml (2.7% vs. 2.5%, HR 1.04, 95% Cl 0.43-2.55; P=0.93),
or any revascularization (13.8% vs. 12.6%, HR 1.14,95% C1 0.76-1.72;
P=0.53) (see Supplementary material online, Abpendix).

Discussion

The SYNTAX |l study aimed to assess the cumulative benefit of
technological advances and guideline recommendations, integrated
into a single predefined revascularization strategy, on clinical out-
comes of patients with 3VD undergoing PCI. The results of 5-year
follow-up show that, compared with patients treated with PCl within
the SYNTAX | trial, the use of the SYNTAX |l strategy was associated
with a significantly lower rate of MACCE, comprising a lower rate of
repeat revascularization, spontaneous MI, and lower rate of cardiac
death (Graphical abstract). Notably, rates of MACCE at 5years for
patients treated with PClin SYNTAX Il were comparable to rates of
MACCE in patients treated surgically in the SYNTAX | CABG
cohort.

A key aspect of the SYNTAX |l study is that patient risk stratifica-
tion based on the SYNTAX score Il led to not including patients who,
due to a combined effect of clinical and anatomical factors, had an
estimated 4-year survival after revascularization with PCl significantly

202 J9quWenoN g} Uuo 1senb Aq G90E8EY/L0E L/E L/EP/o10IE/IESYING W00 dNOdILBPEOE//:SA]lY WO} POPEOUMOQ


https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehab703#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehab703#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehab703#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehab703#supplementary-data
https://academic.oup.com/eurheartj/article-lookup/doi/10.1093/eurheartj/ehab703#supplementary-data

Five-year results of the SYNTAX Il study

1311

Individualized risk assessment according
to the SYNTAX score Il (n=708)

Vv

SYNTAX score Il favors PCI
n=17 (2.4%)

Equipoise
n=557 (78.7%)

SYNTAX score |l favors CABG
n=134(18.8%)

I

|

Heart team confirmation of risk assessment and decision making

Patient preferred CABG (n=2)
. Patient withdrawal (n=2)

HT decided MT (n=1)

Exclusion criteria {(n=1)

HT decided CABG (n=42) *  HTdecided CABG (n=123)
Patient withdrawal (n=41) *  Potientwithdrawal (n=4)
Patient referred to CABG (n=16) *  Patientpreferred PCI(n=7)
HT decided MT (n=5)

Concomitant study (n=4)
Valvularor LM disease (n=4)
Withdrawal by physician (n=2)

Exclusion criteria (n=3)

SYNTAX-1PClarm
(n=903)

Left main disease (n=357)
No equipoise between CABG
and PCloccording to SYNTAX
score Il (n=231)

Other(n=4)
Enrolled in SYNTAX 11
n=454
Noindex procedure (7)
“| = Medical treatment (1)
. Referred to CABG (2)
*  Physician withdrawal (1)
*  Patientwithdrowal (3) SYNTAX-1 CABG arm
(n=897)
Left main disease (n=348)
No equipoise between CABG
and PClaccording to SYNTAX

score Il (n=215)

| Pre-defined SYNTAX |

PCl cohort(n=315)

Included in the analysis of the
SYNTAX Il cohort, n=454

Pre-defined SYNTAX |
CABG cohort (n=334)

-

I

5-year follow-up completed

v

v

v

94.9% (n=299)

97.6% (n=443)

86.8% (n=290)

Figure | Study patient flow chart. The 5-year clinical outcomes of patients undergoing percutaneous coronary intervention using the SYNTAX |l
strategy were compared with predefined cohorts of the percutaneous coronary intervention and coronary artery bypass graft arm of the original
SYNTAX | trial. CABG, coronary artery bypass graft; HT, heart team; MT, medical treatment; PCl, percutaneous coronary intervention. Adapted

from Escaned et al®

higher than with CABG. The fact that no significant differences were
found in 5-year MACCE rates in SYNTAX Il between patients with a
SYNTAX score <22 and those with >22 show eloquently why clinic-
al variables, and not only angiographic data, must be integrated into
risk stratification (Figure 4). Overall, we believe that these results sup-
port the use of personalized, individual prediction of long-term mor-
tality with either PCl or CABG at the time of performing heart team
decisions on coronary revascularization.

The interventional strategy used within the SYNTAX Il study was
developed to collate different advances in PCl, and the superior out-
comes associated with it cannot be attributed to a single diagnostic

or therapeutic approach. Yet, it is possible to infer how the elements
of the SYNTAX Il strategy contributed to improve the quality of PCI:
(i) physiological assessment led to deferring treatment in 25% of the
interrogated coronary artery stenoses; (i) systematic use of IVUS
triggered stent optimization in 70% of the lesions; and (jii) successful
CTO PCl was achieved in 85% of cases, contributing to completeness
of revascularization. Furthermore, pre- and post-procedural medical
therapy was pre-specified according to available guideline
recommendations.”

In the SYNTAX Il study, physiological assessment was considered
in all stenoses suitable for pressure guidewire interrogation,
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Dual antiplatelet therapy Other CV drugs at 5 years
ADP antagonists
W SYNTAX-I PCI BSYNTAX I use in SYNTAX Il W SYNTAX-I PCI W SYNTAX I
DISCHARGE Stafins (53% vs 88%, p=0.053))

DAPT = 94.6%
ASA=96.2% < 00

ASA=99.8% +  [<ioil

1YEAR

DAPT =64.9% «—
ASA =92.1%

P 0.16

ASA=95.4% +—) P00
5 YEARS
DAPT =21.1%
. ASA =83.1% P<oil
DAPT = 2.8% N
ASA = 85.1% P=0.45

. N=267

Beta-blockers (72% vs 69%, p=0.49)

ACE inhibitors {35% vs 44%, p=0.007)

AT antagonists (17% vs 25%, p=0.018)

Caleium channel blockers (27% vs 33%, p=0.07)

Antiarrhythmics (2% vs. 4%, p=0.34)

Diuretics (29% vs 23%, p=0.11)

Nitrates (12% vs 21%, p=0.004)

Anticoagulants (3% vs 9%, p=0.10)

(ther lipid therapies (11% vs 18%, p=0.008)

0% 20% 40% 60% 80%

m Clopidogrel

W Prasugrel

w Ticagrelor

Figure 2 Medical therapy in the SYNTAX Il study. ASA, aspirin; CV, cardiovascular; DAPT, dual antiplatelet therapy; PCl, percutaneous coronary

intervention.

irrespective of angiographic severity.? Accordingly, mean iFR in
SYNTAX Il (iFR 0.77 +£0.21) was predictably lower than in studies
primarily focused on assessing intermediate severity stenoses, e.g.
DEFINE FLAIR (0.91+0.09)." After physiological assessment, on
average only 2.75 lesions were treated compared with the angio-
graphically proposed 3.5 lesions per patient. Overall, the 5-year
results of the study are highly reassuring regarding the safety and effi-
cacy of revascularization deferral in patients with 3VD in the long
term.

The data demonstrating that IVUS-guided PCl optimization
reduces the risk of cardiovascular death, Ml, target lesion revasculari-
zation, and stent thrombosis have continued to evolve since the
SYNTAX Il study began,™ as well as efforts by scientific societies to
systematize and promote its use.'” Likewise, data supporting the
safety and efficacy of the thin-strut bioresorbable polymer DES used
in the SYNTAX |l study (SYNERGY, Boston Scientific) have been
gathered over the last 5 years in other high-risk PCl subgroups.'®™"8

In SYNTAX ||, the procedural success rate of CTO recanalization
was nearly 90%, compared to 50% in SYNTAX |. Improved proced-
ural CTO success can be explained by the involvement of CTO oper-
ators, increased systematization of the procedure, and advances in
dedicated PCl hardware. In addition to contribute to the complete-
ness of revascularization and to reduce ischaemic burden, CTO
recanalization may reduce spontaneous Ml rates during follow-up."”

Optimized medical therapy was a part of the SYNTAX |l strategy.
The data show an increased maintenance of statins at 5 years follow-
ing revascularization and it is likely that this improved guideline-
directed therapy may be responsible for some of the improved
outcomes within the study.”® Interestingly, although more potent
antiplatelet medication was prescribed at the beginning of the study,
i.e. ticagrelor and prasugrel, rates of ADP antagonist prescription at
5years were much lower in SYNTAX Il than in the original cohort,
probably reflecting lower rates of repeat revascularization/MI, lower
DAPT dependence of new-generation DES, and global trends in the
use of DAPT after PCl. Of note, neither SYNTAX | nor SYNTAX I
used bleeding events as endpoints. According to the trial-based evi-
dence, it is plausible that a higher number of bleeding events may po-
tentially have contributed to the documented higher all-cause death
rate observed in SYNTAX | patients due to a nearly 10-fold differ-
ence in DAPT at 5-year follow-up.2%*'

The dramatic decrease in periprocedural Ml rates in SYNTAX ||
may be related to several aspects of the SYNTAX |l strategy, includ-
ing mandated pre-procedural loading with statins, deferral of revascu-
larization in non-flow-limiting lesions, use of thin-strut DES, and
IVUS-guided stent optimization.” Lower rates of spontaneous Ml dur-
ing follow-up in SYNTAX Il may reflect high revascularization rates of
CTO," optimal results of stenting, and enforcement of medical treat-
ment according to guideline recommendations.”?
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Five-year clinical outcomes between the SYNTAX Il cohort and the equipoise-derived SYNTAX | percutan-

Table |
eous coronary intervention cohort
Outcome SYNTAXI
(n=454)
POCE 21.5% (96)
Composite of any death, any stroke, any MI 10.8% (48)
Any death 8.1% (36)
Cardiac death 2.8% (12)
Vascular death 1.6% (7)
Non-cardiovascular death 4.0% (17)
Any stroke 2.3% (10)
Ischaemic 1.6% (7)
Haemorrhagic 0.9% (4)
Any MI° 2.7% (12)
Procedural Ml 0.2% (1)
Spontaneous Ml 2.3% (10)
Any revascularization 13.8% (60)
CABG 1.1% (5)
PCI 12.9% (56)
Definite stent thrombosis 1.4% (6)
Acute 0.2% (1)
Sub-acute 0.0% (0)
Late 0.4% (2)
Very late 0.9% (4)
Probable stent thrombosis 0.2% (1)

SYNTAX Log-rank HR (95% CI)
(PCI control arm) P-value®
(n=315)
36.4% (112) <0.001 0.54 (0.41-0.71)
21.8% (67) <0.001 0.47 (0.32-0.68)
13.8% (42) 0013 0.57 (0.37-0.90)
8.4% (25) <0.001 0.32 (0.16-0.64)
11% (3) 0.51 1.56 (0.40-6.05)
49% (14) 0.56 0.81 (0.40-1.64)
2.7% (8) 0.70 0.83 (0.33-2.12)
2.1% (6) 0.65 0.78 (0.26-2.32)
0.7% (2) 0.74 1.34 (0.25-7.31)
10.4% (31) <0.001 0.26 (0.13-0.50)
3.8% (12) <0.001 0.06 (0.01-0.44)
6.9% (19) 0.004 0.34 (0.16-0.73)
23.8% (70) <0.001 0.56 (0.39-0.78)
49% (14) 0.003 0.24 (0.09-0.66)
20.4% (60) 0.007 0.61 (0.42-0.88)
5.5% (16) 0.002 0.25 (0.10-0.64)
0.0% (0) 040 —
1.6% (5) 0.007 —
1.0% (3) 0.37 —
3.0% (8) 0.052 —
NA — —

The event rates are based on Kaplan—Meier estimates.

CABG, coronary artery bypass graft; Cl, confidence interval; HR, hazard ratio; MI, myocardial infarction; NA, Not applicable; PCI, percutaneous coronary intervention; POCE,
patient-oriented composite endpoint (any death, any stroke, any Ml, or any revascularization).

?P-values are derived from Kaplan—Meier curves (log-rank).

PAlthough the Cox proportional HR is reported for the outcome, it should be noted that this outcome violated the proportional hazards assumption. The Cox HR is therefore

provided for descriptive purposes only.

Interestingly, the BEST trial also used a new-generation DES to
treat patients with multi-vessel disease, but this study lacked a prede-
fined comprehensive strategy equivalent to that applied in SYNTAX
II. The 5-year follow-up of the BEST trial* showed that PCI was infer-
ior to CABG in terms of cumulative incidence of adverse cardiac
events (21.1% vs. 14.6%, P=10.01). Of note, in contrast to SYNTAX
II, patients in BEST with an anatomical SYNTAX score >22 had sig-
nificantly more events than those with lower SYNTAX score values.
These findings, supported by a patient level meta-analysis of three
major trials comparing PCI vs. CABG,?® highlight the importance of
the SYNTAX score Il in identifying patients with 3VD in whom treat-
ment with PCl could be a non-inferior strategy compared with
CABG. Trials on the impact of FFR measurement upon the long-
term results after CABG have contrasted with PCl, showing that
revascularization of vessels with a non-ischaemic FFR is not associ-
ated with any increase in cardiac events.** Consequently, restricting
stenting to flow-limiting lesions and avoiding unnecessary interven-
tions (thus decreasing the possibility of stent failure) is also a possible
explanation for improved PCl outcomes.

The exploratory analysis of SYNTAX |l, using surgical revasculari-
zation as a comparator, suggests that PCl might have better chances

of reaching non-inferiority in a prospective comparison against
CABG in treating patients with 3VD, provided that, as outlined
above, PCl is performed in patients selected according to the
SYNTAX score Il and the remaining elements of the SYNTAX I
strategy are applied during the procedure. Notably, developments in
surgical technique and medical treatments may also have improved
the outcomes of patients undergoing CABG since the SYNTAX trial
was performed and the SYNTAX surgical and SYNTAX |l cohorts
were not recruited contemporaneously. Therefore, these observa-
tions need cautious interpretation but suggest the need for a proper-
ly powered randomized comparison between CABG and PCI of
selected patients with 3VD.

Limitations

This study has limitations. Importantly, this is a non-randomized study
comparing a contemporary strategy with an historical control group
(SYNTAX 1). We attempted to minimize this by careful patient
matching using the detailed angiographic and clinical SYNTAX score
Il. Notably, these PCl procedures were undertaken in selected spe-
cialist high volume units familiar with the state-of-the-art approach
recommended by the study. A hybrid approach was used for the cut-
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Figure 3 Five-year clinical outcomes comparing the SYNTAX |l study vs. the equipoise-derived SYNTAX | percutaneous coronary intervention
cohort. Kaplan—Meier curves are shown for the SYNTAX |l group (blue) and for the SYNTAX | percutaneous coronary intervention cohort (red)
for the patient-oriented composite endpoint (A), all-cause death (B), stroke (C), myocardial infarction (D), any revascularization (E), and definite stent
thrombosis (F). Although the Cox proportional hazard ratio is reported for myocardial infarction, it should be noted that this outcome violated the
proportional hazards assumption. The Cox hazard ratio is therefore provided for descriptive purposes only. HR, hazard ratio; PCl, percutaneous cor-
onary intervention.
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A All-cause death stratified by Syntax Score
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Figure 4 Five-year all-cause death in the SYNTAX |l study population (n = 454). All-cause death Kaplan—Meier curves are shown for the SYNTAX
Il study population. Panel (A) stratifies patients on the basis of the anatomical SYNTAX score, >22 vs. <22. Panel (B) stratifies patients with or without

diabetes at baseline.

off threshold of iFR with FFR used between 0.86 and 0.93.
Consequently, it is possible that these outcomes may not necessarily
be replicated in general interventional practice unless similar proced-
ural approaches are employed. It is noteworthy that although the
same definition for procedural Ml was used in SYNTAX | and
SYNTAX Il for adjudication, SYNTAX Il allowed the use of both cre-
atine kinase-MB and troponins, which were available in up to 85% of
procedures. Incomplete availability of biomarkers should be consid-
ered when interpreting the results.

Several comparisons described in the results section show no sig-
nificant differences; however, it should be acknowledged that these
comparisons may be underpowered.

Conclusion

At 5 years, clinical outcomes associated with the SYNTAX |l strategy
were clearly superior to those outcomes observed in predefined
patients treated with PCl from the original SYNTAX trial. The ex-
ploratory comparison between CABG and PCl suggests that 5-year
outcomes following revascularization are similar. These data suggest
the need for a randomized clinical trial recruiting appropriately
selected patients with multi-vessel CAD comparing outcomes after
revascularization with either CABG or PCI using a contemporary
strategic approach.

Supplementary material

Supplementary material is available at European Heart Journal online.
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