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Abstract

Background The SYNTAX trial demonstrated negative impact of repeat revascularization (RR) on 5-year outcomes following
PCI/CABG in patients with three-vessel(3VD) and/or left main coronary artery disease(LMCAD). We aimed to investigate
the impact of RR within 5 years, on 10-year mortality in patients with 3VD and/or LMCAD after PCI/CABG.

Methods The SYNTAXES study evaluated the vital status out to 10 years of patients with 3VD and/or LMCAD. Patients
were stratified by RR within 5 years and randomized treatment. The association between RR within 5 years and 10-year
mortality was assessed.

Results A total of 330 out of 1800 patients (18.3%) underwent RR within 5 years. RR occurred more frequently after initial
PCI than after initial CABG (25.9% vs. 13.7%, p <0.001). Overall, 10-year mortality was comparable between patients
undergoing RR and those not (28.2% vs. 26.1%, adjusted HR: 1.17, 95%CI 0.93-1.48, p =0.187). In the PCI arm, RR was
associated with a trend toward higher 10-year mortality (adjusted HR: 1.29, 95%CI 0.97-1.72, p =0.075), while in the
CABG arm, the trend was opposite (adjusted HR: 0.74, 95%CI 0.46-1.20, p =0.219). Among patients requiring RR, those
who underwent PCI as initial revascularization had a higher risk of 10-year mortality compared to initial CABG (33.5% vs.
17.6%, adjusted HR: 2.09, 95%CI 1.21-3.61, p =0.008).
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Conclusion In the SYNTAXES study, RR within 5 years had no impact on 10-year all-cause death in the population overall.
Among patients requiring any repeat procedures, 10-year mortality was higher after initial treatment with PCI than after
CABG. These exploratory findings should be investigated with larger populations in future studies.

Trial registration URL: https://www.clinicaltrials.gov; SYNTAXES Unique identifier: NCT03417050. URL: https://www.

clinicaltrials.gov; SYNTAX Unique identifier: NCT00114972.
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Introduction

The higher rate of additional revascularization required
after percutaneous coronary intervention (PCI) compared
to coronary artery bypass graft (CABG) has been one of the
Achilles' heels of PCI, and this was first addressed by the
introduction and routine use of bare metal stents [1-3], with
further improvements seen in contemporary practice by their
replacement with ever improving drug-eluting stents (DES)
[4]. Nevertheless, recent trials comparing PCI to CABG con-
tinue to underscore the superiority of CABG in the reduction
of this adverse event [4-7].

Repeat revascularization (RR) remains a potential com-
plication in both PCI and CABG patients. Although RR
is considered an adverse outcome or failure of the initial
treatment, as a strategy it often offers an efficient treatment
associated with a reduction in morbidity or mortality [8].
Some authors argue that RR cannot be considered a reli-
able outcome indicator because of a large number of con-
founding factors that contribute to the event, ranging from
variable indications, the differences in the availability of
revascularization targets, to patient preferences [9]. How-
ever, the clinical relevance of RR is not negligible, and its
negative impact on major adverse events and quality of life
has been consistently reported. The SYNTAX trial reported
higher rates of the composite endpoint of death, stroke, and

myocardial infarction (MI) at 5 years, among patients who
were initially randomized to PCI and then underwent sec-
ondary revascularization compared to those who did not.
A similar, but less impactful, trend was reported among
those randomized to CABG [10]. More recently, analyses
related to RR in patients with left main (LM) lesions from
the EXCEL trial have reaffirmed the association between RR
and the risk of 3-year all-cause and cardiovascular mortality
after both PCI and CABG [11].

Despite these data, there is currently no evidence as to
whether these trends are maintained or amplified long term.
Specifically, the impact of RR on all-cause death beyond
5 years has not been fully elucidated. The present study
aimed to investigate the impact of RR within 5 years of PCI
or CABG on all-cause death among patients with 3VD and/
or LMCAD beyond the original 5-year follow-up of SYN-
TAX trial.

Methods
Study population
The SYNTAX study design and the 5-year results have been

published previously [5, 12, 13]. The SYNTAX trial com-
pleted patient follow-up up to 5 years [13]. The SYNTAXES
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study was an investigator-driven initiative that extended fol-
low-up using vital status up to 10 years [14]. The extended
follow-up was funded by German Heart Research Founda-
tion (GHF; Frankfurt am Main, Germany) and performed
in accordance with local regulations of each participating
center and complied with the Declaration of Helsinki.

Endpoints and definitions

The primary endpoint of SYNTAXES study was all-cause
death at 10 years. RR was collected within the first 5 years,
but no longer recorded after 5 years in SYNTAXES study.
The present study is a secondary analysis from the SYN-
TAXES study assessing the association between RR pro-
cedures within 5 years and 10-year all-cause death. In case
of patients undergoing more than one RR (regardless of the
type), the time-to-first-event was considered for statistical
analysis.

The association between the type of RR (PCI or CABG)
and 10-year all-cause death was also explored. Patients
undergoing RR were categorized into three subgroups
according to the type of additional intervention: RR-
PCI (patients underwent > 1 RR only by means of PCI),
RR-CABG (patients underwent > 1 RR only by means of
CABG), and RR-PCI/CABG (patients underwent>2 RR by
means of both PCI and CABG).

Initial PCI and initial CABG refer to the primary revas-
cularization procedure driven by randomization. A staged
revascularization procedure was permitted in the SYNTAX
trial protocol, provided it was performed <72 h of the index
procedure and during the same hospital stay [12], and these
were not considered RR.

Statistical analysis

Continuous variables are expressed as mean and SD and
compared using Student ¢ test or Wilcoxon rank sum test
as appropriate. Categorical data are reported as counts and
percentages, and compared using Chi-square or Fisher’s
exact test, when appropriate. Event rates were generated
using Kaplan—Meier estimates in time-to-first-event analy-
ses and were compared using log-rank test. Proportional
hazard assumption was checked and was not violated in the
present study. Therefore, Cox proportional hazard model
was applied, and hazard ratio (HR) with 95% confidence
interval (CI) was computed. The association of RR with
the risk for 10-year all-cause death was evaluated using
multivariable Cox models. The covariables in the adjusted
Cox models included age, sex, body mass index, prior MI,
chronic obstructive pulmonary disease, peripheral vascular
disease, medically treated diabetes, chronic kidney disease,
congestive heart failure, and anatomic SYNTAX score. All
these variables were selected based on prior knowledge of
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the association of those variables with clinical outcomes
[15]. A two-sided p value <0.05 was considered to be statis-
tically significant. All analyses were performed using SPSS
Statistics, version 25 (IBM Corp., Armonk, 281 N.Y., USA).

Results

A total of 330 out of 1800 patients (18.3%) underwent > 1
RR within 5 years of their initial procedures, which
amounted to 454 RR procedures (390 additional PCI and
64 additional CABG). The 330 patients undergoing RR were
made up of 237, 69, 17, and 7 patients having 1, 2, 3, and 4
RR procedures, respectively (Fig. 1). According to the type
of RR, patients were categorized as follows: 266 patients in
RR-PCI group, 45 in RR-CABG group, and 19 in RR-PCI/
CABG group (Fig. 1).

Baseline characteristics

Baseline characteristics in patients with vs. without RRs
are reported in Tables S1 and S2. In PCI arm, patients
undergoing RRs were more likely to be diabetic and had a
higher rate of incomplete revascularization; while in CABG
group, they had a lower rate of prior MI and a lower logis-
tic EuroSCORE compared to those who did not have RRs
(Table S2).

Impact of RR within 5 years on long-term outcomes

In overall population, 10-year all-cause death was compa-
rable between patients who underwent a RR within 5 years
and those who did not (28.2% vs. 26.1%, HR: 1.10, 95%CI
0.87-1.38, log-rank p =0.430, Fig. 2A). In PCI arm, patients
who underwent any RR had a numerically higher rate of
10-year all-cause death compared to those who did not
(33.5% vs. 26.8%, HR: 1.30, 95%CI 0.99-1.72, log-rank
p=0.056, Fig. 2B). By contrast, in CABG population,
patients who had any RR had a numerically lower rate of
10-year mortality compared to those who did not (17.6%
vs. 25.5%, HR: 0.66, 95%CI 0.41-1.06, log-rank p =0.085,
Fig. 2C). Of note, the findings were unchanged following
adjustment for baseline confounders (Tables 1 and Table 2).

Impact of initial revascularization (PCl or CABG)
on long-term outcomes in patients who had RR
within 5 years

The crude rate of 10-year mortality among patients who
underwent RR in the first 5 years was higher when the
primary mode of revascularization was PCI compared to
CABG (33.5% vs. 17.6%, HR: 2.08, 95%CI 1.26-3.45,
log-rank p =0.004, Fig. 3), with similar findings seen
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Fig.2 The impact of repeat revascularization within 5 years on 10-year all-cause death. A Overall population; B PCI arm; C CABG arm

Table 1 Association between

type of revascularization and
10-year all-cause death in the
overall population

Unadjusted HR Unadjusted p Adjusted HR Adjusted p
RR (n=330) 1.10 (0.87-1.38) 0.430 1.17 (0.93-1.48) 0.187
RR-PCI (n=266) 0.98 (0.76-1.27) 0.881 1.04 (0.80-1.35) 0.787
RR-CABG (n=45) 2.05(1.31-3.21) 0.002 1.87 (1.19-2.95) 0.007
RR-PCI/CABG (n=19) 0.56 (0.18-1.74) 0.317 0.90 (0.29-2.81) 0.856

CABG coronary artery bypass grafting; PCI percutaneous coronary intervention; RR repeat revasculariza-

tion
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Table 2 Association between type of revascularization and 10-year all-cause death in the initial PCI arm and initial CABG arm

PCI (n=903) CABG (n=897)
Unadjusted HR  Unadjusted p Adjusted HR Adjusted p Unadjusted HR  Unadjusted p Adjusted HR Adjusted p
RR (n=330) 1.30 (0.99- 0.057 1.29 (0.97- 0.075 0.66 (0.41- 0.087 0.74 (0.46- 0.219
1.72) 1.72) 1.06) 1.20)
RR-PCI 1.27 (0.94- 0.121 1.28 (0.94- 0.123 0.51 (0.30- 0.016 0.56 0.32-0.97) 0.040
(n=266) 1.72) 1.74) 0.88)
RR-CABG 1.56 (0.93— 0.094 1.24 (0.72- 0.438 5.87 (2.41- <0.001 6.94 (2.79- <0.001
(n=45) 2.63) 2.11) 14.29) 17.30)
RR-PCI/CABG  0.62 (0.20— 0414 0.98 (0.31- 0.974 - - - -
(n=19) 1.94) 3.09)
CABG coronary artery bypass grafting; PCI percutaneous coronary intervention; RR repeat revascularization
Fig.3 The impact of initial 04
revascularization strategy on
- I nitial PCI (n=220)
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after adjustment for confounding factors (adjusted HR:
2.09, 95%CI 1.21-3.61, p =0.008, Fig. 4).

Risk of 10-year all-cause death in PCl and CABG
arms, among patients who had RR within 5 years
and those who did not, stratified by subgroups

In terms of long-term survival, there was a trend for a
treatment interaction between the initial modality of
revascularization and having a RR (P_jperaction = 0-059,
Fig. 4). In subgroup analyses among patients who had
a RR within 5 years, significant treatment-by-subgroup
interactions were observed only in the 3VD/LMCAD sub-
groups in terms of 10-year mortality (Fig. 4).

@ Springer

Impact of type of RR within 5 years on 10-year
mortality

Independent of initial treatment modality, the risk of 10-year
all-cause death was the highest when additional revasculari-
zation was performed with CABG only (RR-CABG, n =45),
followed by PCI only (RR-PCI, n=266), and then both PCI
and CABG (RR-PCI/CABG, n=19) (45.8% vs. 26.1% vs.
15.8%, respectively, log-rank p =(0.008).

Multivariable analysis
After adjustment for confounding factors, while RR

was not an independent risk factor for 10-year all-cause
death, RR with CABG was (adjusted HR: 1.87, 95%CI
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PCI CABG HR P Adjusted HR _ Adjusted P P for interaction
Overall PCl better CABG better 0.059
RR 33.5(72/220) 17.6 (19/110) 2.08 (1.26-3.45) 0.004  2.09 (1.21-3.61) 0.008 .
No RR 6.8 (176/683) 25.5(193/787) 1.06 (0.86-1.30) 0.585  1.19(0.96-1.47) 0.105 .
RR
Age 0.253
Elderly 49.0(29/60)  21.9(6/28) 2.70(1.12-6.51) 0.021 417 (1.45-11.97) 0.008
Non elderly 27.6 (43/160) 16.2(13/82) 1.80(0.97-3.35) 0.060 1.75(0.91-3.36)  0.095 .
Sex 0.983
Male 33.2(54/166) 16.8 (15/90) 2.11(1.19-3.74) 0.009 2.22(1.19-4.14)  0.012 .
Female 34.3(18/54)  21.8(4/20) 1.86(0.63-5.50) 0.253 1.88(0.51-6.88)  0.340 .
Diabetes 0.621
Diabetes 39.7(29/75)  30.1(8/28) 1.46(0.67-3.20) 0.337 1.77(0.68-4.59)  0.240 .
No diabetes 30.3 (43/145) 13.5(11/82) 2.40(1.24-4.66) 0.007 2.40(1.20-4.79) 0.013 .
Disease type 0.004
3VD 34.3(44/130) 9.8(6/61) 4.05(1.73-9.52) <0.001 4.33(1.71-11.01)  0.002
LMCAD 32.3(28/90) 27.6(13/49) 1.17 (0.60-2.25) 0.644 1.04 (0.49-2.19) 0.918
Completeness of revascularization 0.316
Complete revascularization 30.5(30/102) 17.9 (11/64) 1.81(0.91-362) 0.086 1.50(0.70-3.22)  0.298 .
Incomplete revascularization 36.1(42/118) 17.4(8/46) 2.31(1.08-4.92) 0.026 2.74(1.19-6.35)  0.018 -
No RR
Age 0.573
Elderly 42.7 (94/230) 43.7 (108/257) 0.97 (0.74-1.28) 0.830 1.10(0.83-1.47)  0.500 .
Non elderly 18.8 (82/453) 16.7 (85/530) 1.14 (0.84-1.54) 0400 1.27 (0.93-1.75)  0.136 .
Sex 0.738
Male P5.0 (126/524) 23.4 (140/618) 1.07 (0.84-1.36) 0.605 1.25(0.97-1.61)  0.080 .
Female 32.6 (50/159) 33.8 (53/169) 1.02 (0.69-1.50) 0.921 1.08 (0.71-1.62) 0.724 .
Diabetes 0.846
Diabetes 34.8 (51/156) 35.1 (64/193) 1.01(0.70-1.46) 0.942 1.16(0.79-1.71) 0.457 .
No diabetes P4.5 (125/527) 22.5 (129/594) 1.09 (0.86-1.40) 0472 1.18(0.91-1.52)  0.212 .
Disease type 0.183
3VD R7.4 (109/416) 23.1 (108/488) 1.22 (0.94-1.60) 0.137  1.34(1.02-1.77) 0.038
LMCAD 25.9 (67/267) 29.5(85/299) 0.85(0.62-1.18) 0.334 0.97 (0.69-1.35) 0.836
Completeness of revascularization 0.762
Complete revascularization P5.5 (100/406) 24.5 (116/486) 1.05(0.80-1.37) 0.742 1.17 (0.89-1.55)  0.267 -
Incomplete revascularization 28.6 (76/277) 27.1(77/301) 1.07 (0.78-1.46) 0.694  1.26 (0.90-1.76) 0.175 .

Fig.4 All-cause death at 10 years in the PCI and CABG arms among patients who had repeat revascularization within 5 years or those who did

not, stratified by subgroups

1.19-2.95, p =0.007, Table 1), whereas RR with PCI was
not (Table 1). The high risk of RR with CABG for 10-year
all-cause death was mainly contributed by patients whose
primary revascularization was with CABG (adjusted HR:
6.94, 95%CI 2.79-17.30, p < 0.001, Table 2). The asso-
ciation between the type of revascularization and 10-year
all-cause death in initial PCI arm and initial CABG arm
is shown in Table 2.

SYNTAX score 11 2020 for predicting 10-year
all-cause death in patients with RR

Figure 5 shows ranked individual differences (n =330)
in predicted mortality for patients having RR following
primary revascularization with PCI (blue dashed line) or
CABG (red dashed line). Notably, 229 patients had a pre-
dicted mortality which was higher after PCI than CABG;
following this, a cross-over point in predicted mortalities
(equipoise) was reached, and beyond this, the predicted mor-
tality in the remaining 101 patients was lower following PCI
than CABG. The solid line in Fig. 5 depicts, in a spline
regression (LOESS) [16], the observed mortality after PCI
or CABG. Notably, the solid lines depicting the observed
mortalities following either PCI or CABG cross-over the

295th ranked patient suggesting equipoise in vital prognosis
after either PCI or CABG for that specific patient.

Discussion

The present study investigated the association between RR
within 5 years of the index PCI or CABG and 10-year all-
cause death, among patients with 3VD and/or LMCAD in
SYNTAX trial. The main findings are:

(1) RR within 5 years did not have impact on 10-year all-
cause death.

Patients requiring RR had a significantly higher rate of
10-year all-cause death when their primary revasculari-
zation was with PCI compared to CABG.

Overall, RR was not an independent predictor of
10-year all-cause death. However, RR with CABG was,
unlike RR with PCI. The high risk of RR with CABG
for 10-year all-cause death was mainly contributed by
patients whose primary revascularization was with
CABG (RR was aredo CABG).

The SYNTAX score II 2020 was able to identify those
patients who would benefit the most from either CABG
or PCIL.

2

3

“)
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Fig.5 The individual difference
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Numerous studies have demonstrated that RR has a nega-
tive impact on short- and mid-term outcomes. In patients
who underwent elective primary revascularization with
isolated CABG, RR with PCI had a poorer prognosis at a
median follow-up of 58 months, compared with those who
did not [17]. A pooled patient-level analysis from 21 rand-
omized PCI trials demonstrated that target lesion revascu-
larization (TLR) after PCI increased mortality at a median
follow-up of 37 months, which was mainly driven by higher
rates of MI occurring after TLR [18]. In another patient-
level pooled analysis of 1001 patients, TLR was associated
with a higher rate of 5-year mortality compared with those
without TLR [19]. Similarly in EXCEL trial, the need for
a RR increased the risk of 3-year all-cause death after both
PCI and CABG (P_iyeraction = 0-85) [11]. These studies only
had medium-term follow-up of 3 to 5 years, the impact
of RR on very long-term all-cause death was previously
unknown.

In line with the 5-year results of SYNTAX trial [10],
we observed a comparable rate of 10-year all-cause death
between patients with and without a RR. Whether the
impact of RR is related to the mode of primary revascular-
ization is uncertain. In EXCEL trial, among patients hav-
ing a RR, 3-year all-cause death was numerically higher
if the index procedure was with PCI rather than CABG
(10.4% vs. 9.1%) [11]. In SYNTAX trial, at 5 years, among
patients who underwent RR, those initially randomized to

@ Springer

Case number

PCI as opposed to CABG had significantly higher rates of
the composite of death, MI, or subsequent RR (57.4% vs.
38.4%, p =0.003), and a trend for higher mortality (20.2%
vs. 13.9%, p =0.095) [10]; with the difference in mortality
significant by 10 years (Fig. 3). As the value of SYNTAX
scores in predicting clinical outcomes [20], we explored
SYNTAX score II 2020 for predicting 10-year mortality
in patients with RR. Similarly, we demonstrated that the
majority of patients (n =295) having a RR have a higher
rate of 10-year mortality after primary revascularization
with PCI than CABG (Fig. 5). SYNTAX score II 2020
clearly identifies those individuals who derive a treatment-
specific survival benefit.

There are many possible reasons for these findings. In
SYNTAX study, RRs after PCI were mainly target vessel
revascularizations, and to a lesser extent treatment of de
novo lesions. Disease progression and restenosis appear to
be more aggressive after index revascularization with PCI
than CABG [10], which may be due to the detrimental effect
that coronary stenting has on endothelial function in the dis-
tal coronary bed [21, 22]. In addition, bystander enemies,
such as diabetes, may contribute to endothelial dysfunction
and aggressive disease progression, in particular, in patients
who underwent initial PCI, likely influencing their long-term
prognosis. As previously reported, indeed, in PCI group,
diabetic patients were significantly more frequent among
those requiring additional revascularization than those not
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(34.1% vs. 22.8%, p <0.001) [10]. In contrast, bypass grafts
to the mid-part of coronary vessels not only removes the
vulnerability of proximal lesions, but also potentially offers
biological protection and prophylaxis against the develop-
ment of de novo disease [23].

In addition, initial treatment with CABG offers complete
revascularization more frequently than PCI, which may
result in a greater protective effect on long-term prognosis
[24]. Consistently, PCI patients undergoing RR had a sig-
nificantly higher incidence of incomplete revascularization
than those not requiring RR, whereas such a difference was
not observed in the index CABG group (Table S2). This
suggests that incomplete revascularization during CABG
may not have significant impact on RR risk, probably
because most vessels that were not revascularized are either
chronically occluded or too small, making their treatment
irrelevant. However, the vein graft failure over a 10-year
period is high, and might attenuate these benefits. Indeed,
multi-arterial CABG is associated with lower mortality [25],
which may also partially contribute to the higher rate of
10-year all-cause death after primary revascularization with
PCI compared to CABG.

The impact of type of RR on mortality remains uncer-
tain, with previous results inconsistent. A patient-level
pooled analysis demonstrated that the type of RR did not
affect mortality after TLR of LMCAD [19]. In EXCEL trial,
RR using CABG was strongly associated with increased
3-year mortality [11]; in our analysis, after adjustment for
confounders, RR-CABG was the only independent predic-
tor of 10-year all-cause death. Of note, the high risk of RR
with CABG for 10-year all-cause death was mainly con-
tributed by patients whose primary revascularization was
with CABG (Table 2). Furthermore, in our study, the risk of
mortality was higher following secondary revascularization
with CABG, compared to PCI or both PCI and CABG. Simi-
larly, Locker et al. showed that redo CABG increased 30-day
mortality compared to RR with PCI in patients with previous
CABG [26]. Given that this result was observed after adjust-
ment, our findings indicate that RR with CABG is a high-
risk procedure especially for those with prior CABG, and
should, therefore, be considered carefully with the patients.
However, considering there were very limited patients who
underwent RR with CABG in isolation or following PCI, our
findings should be considered as exploratory and hypoth-
esis generating. In addition, RR-CABG patients usually
present severe 3VD either not amenable with PCI or where
PCI already failed with a large area of myocardium at risk,
or yet present non-functioning LIMA-LAD bypass that is a
predictor of long-term survival, characteristics that generate
biases and preclude definite conclusions. Nevertheless, in
patients with previous CABG, the ESC Guideline recom-
mends PCI as the first choice for RR if technically feasible,
rather than redo CABG [27]. The recently published ACC/

AHA Guideline also recommends that in patients with pre-
vious CABG with a patent LIMA to the LAD who need
RR, if PCI is feasible, it is reasonable to choose PCI over
CABG [28].

At 5 years in SYNTAX trial, patients who underwent RR
by PCI had a numerically higher rate of all-cause death com-
pared to those who did not, when their initial revasculariza-
tion was also by PCI (16.6% vs. 13.2%, p =0.26), whereas
the opposite was seen after initial CABG (6.3% vs. 12.1%,
p=0.084) [10]. At 10 years, results were similar, with a
trend for increased mortality following primary and second-
ary revascularization with PCI, and a significantly lower risk
when primary CABG was followed by PCI (Table 2). In
contrast in EXCEL trial, RR with PCI or CABG were both
associated with an increased risk for all-cause death regard-
less of the initial revascularization approach (PCI or CABG),
with no significant interaction observed between the initial
revascularization procedure and any type of RR [11]. Ulti-
mately, these inconsistent findings need to be explored in
adequately powered clinical studies.

Limitations

The present study is a post hoc analysis of SYNTAXES trial
and may not have adequate statistical power. The main limi-
tation is that RR was no longer recorded after 5 years, we
cannot be confident that our findings are reflective of RR in
its entirety up to 10 years. Second, the number of patients
who underwent RR was limited, especially for those who
had repeat CABG or both procedures. Our analysis may lead
to the likelihood of spurious findings, all results should be
considered exploratory and hypothesis generating. Third,
angiographic follow-up was not routinely performed in
SYNTAX trial and may underestimate the true rate of RR,
especially in patients with silent ischemia. Moreover, not all
confounders may have been identified in our multivariable
Cox model which assessed the association between RR and
all-cause death. Furthermore, the endpoint in SYNTAXES
study was all-cause death only; however, death has been
considered the most robust and unbiased index for clinical
assessment, and is less likely to be affected by ascertain-
ment bias [29]. Finally, the stent-type and peri-interventional
therapy used for repeat revascularization were not available.
SYNTAX trial enrolled patients with 3VD and/or LMCAD
and patients received PCI with first-generation DES; hence,
our results should not be extrapolated to general CAD
patients in contemporary practice. Further investigations,
including latest generation stents and guideline-oriented
medical therapy, are warranted.
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Conclusion

In patients with 3VD and/or LMCAD undergoing PCI or
CABG, RR within 5 years was not associated with the risk
of 10-year all-cause death in the whole population. Among
patients requiring any repeat procedures, a higher death
rate was observed after primary revascularization with PCI
than CABG. The SYNTAX score I 2020 can identify indi-
viduals who derive a treatment-specific survival benefit.
RR with CABG was associated with an increased risk of
10-year all-cause death especially in patients with previous
CABG. These exploratory findings should be investigated in
larger populations of patients either pooled retrospectively
or enrolled in prospective future studies.
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