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Aims To evaluate the impact of various smoking status on 10-year all-cause mortality and to examine a relative treat-
ment benefit of coronary artery bypass grafting (CABG) vs. percutaneous coronary intervention (PCl) according to
smoking habits.

Methods The SYNTAX Extended Survival study evaluated vital status up to 10years in 1800 patients with de novo three-

and results vessel disease and/or left main coronary artery disease randomized to CABG or PCI in the SYNTAX trial. In the
present analysis, patients were divided into three groups (current, former, or never smokers), and the primary end-
point of 10-year all-cause mortality was assessed according to smoking status. Smoking status was available in 1793
(99.6%) patients at the time of randomization, of whom 363 were current smokers, 798 were former smokers, and
632 were never smokers. The crude rates of 10-year all-cause mortality were 29.7% in current smokers, 25.3% in
former smokers, and 25.9% in never smokers (Log-rank P=0.343). After adjustment for imbalances in baseline
characteristics, current smokers had a significantly higher risk of 10-year all-cause mortality than never smokers
[adjusted hazard ratio (aHR): 2.29; 95% confidence interval (Cl): 1.60-3.27; P <0.001], whereas former smokers did
not. PCl was associated with a higher risk of all-cause mortality than CABG among current smokers (HR: 1.60;
95% Cl: 1.09-2.35; P=0.017), but it failed to show a significant interaction between revascularization strategies and
smoking status (Pinteraction = 0.910).

Conclusion Current smokers had a higher adjusted risk of 10-year all-cause mortality, whereas former smokers did not. The
treatment effect of CABG vs. PCl did not differ significantly according to smoking status.

* Corresponding author. Tel: 4353 91 524411, Email: patrick.w.j.c.serruys@gmail.com
Published on behalf of the European Society of Cardiology. All rights reserved. © The Author(s) 2020. For permissions, please email: journals.permissions@oup.com.
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Introduction

Smoking is a well-established risk factor for the development of cor-
onary artery disease (CAD). In 1968, Weinblatt et al.” first reported a
paradoxical phenomenon that current smokers had a lower rate of
all-cause mortality at 1 month compared with non-smokers (27.5%
vs. 38.0%) among 881 patients presenting with myocardial infarction
(MI). This finding has been dubbed the ‘smoker’s paradox’. Since
then, numerous studies supported this finding, showing that smokers
had a significantly lower crude rate of all-cause mortality compared
with non-smokers,>* especially in the era of fibrinolytic therapy.‘H
Smoking is known to cause endothelial dysfunction, increase platelet
aggregation, and decrease fibrinolytic factors, which all enhance the
risk of arterial thrombosis.® Consequently, smokers presenting with
MI are more likely to have thrombotic lesions with less underlying
atherosclerotic burden, a scenario in which fibrinolytic therapy can
be more effective, hence resulting in a lower mortality among smok-
ers®’ In addition, current smokers, when compared with non-
smokers, are more likely to be younger and have fewer co-existent
comorbidities at the time of presentation, an observation that also
helps to explain this paradox.”

To date, there are limited data as to whether this smoker’s para-
dox exists in the context of stable patients with complex CAD and
whether very long-term outcome of revascularization differs accord-
ing to smoking status.'®"* Previously, we assessed the impact of
smoking status on clinical outcomes at 5 years in 1800 patients of the
SYNTAX trial with de novo three-vessel disease (3VD) and/or left
main coronary artery disease (LMCAD) randomized to treatment
with coronary artery bypass grafting (CABG) or percutaneous cor-
onary intervention (PCl) in the SYNTAX trial,'" showing that current
smoking was not an independent predictor or treatment effect modi-
fier for all-cause mortality at 5 years (Piyteraction = 0.675).11 Recently,
the SYNTAX Extended Survival (SYNTAXES) study has reported
10-year all-cause mortality in patients who were originally enrolled in
the SYNTAX trial.'® The aim of this study was to investigate the asso-
ciation of smoking status with 10-year all-cause mortality in patients
with complex CAD undergoing revascularization and to assess a rela-
tive treatment benefit of CABG vs. PCl according to smoking status.

Methods

Study design and population

The design of the SYNTAX trial and its primary and final 5-year results
have been previously reported.’® In brief, the SYNTAX trial was a pro-
spective, international, multicentre, randomized controlled trial con-
ducted across 85 centres in Europe and the USA. Based on clinical
judgement and the consensus of a Heart Team (consisting of a cardio-
thoracic surgeon and interventional cardiologist at each site), patients

SYNTAX: ClinicalTrials.gov reference: NCT00114972; SYNTAX Extended Survival.

Coronary artery bypass grafting e Left main coronary artery disease ® Percutaneous coronary intervention

with de novo 3VD and/or LMCAD who were anticipated to achieve clinic-
al equipoise between CABG and PCl were enrolled and randomized in a
1:1 fashion either to receive CABG (n=897) or PCl (n=903) with
TAXUS Express paclitaxel-drug eluting stents (PES) (Boston Scientific
Corporation, Marlborough, MA, USA). The SYNTAX trial
(NCT00114972) completed patient follow-up at 5years, and the
SYNTAXES study (NCT03417050) has evaluated vital status between 5
and 10years." These trials were approved by the ethics committees at
each investigating centre, and all patients provided their written informed
consent prior to participation in the SYNTAX trial.

Study endpoint
The pre-specified primary and secondary endpoint of the SYNTAXES
trial was all-cause mortality at 10years and at a maximum follow-up of
12.9years, respectively." Vital status was confirmed by contact with
medical care personnel or using electronic healthcare record review and
national death registries.

Smoking status

Smoking status was assessed by participant self-report. Current smokers
were defined per protocol as those who actively smoke or who quit
smoking within 1 month before randomization. Former smokers were
defined as those who quit smoking more than 1 month before random-
ization. Never smokers were defined as those who had never smoked be-
fore randomization. The SYNTAX trial did not collect information on
smoking pack-years or on time since cessation for former smokers.

Statistical analyses

Continuous variables were reported as mean * standard deviations or
median and interquartile range and were compared using Student’s t tests
or Mann-Whitney U test, respectively. Categorical variables were
reported as percentages and numbers, and were compared using > or
Fisher’s exact test, as appropriate.

The cumulative incidence of clinical adverse events up to 10years was
assessed using the Kaplan—Meier method and compared using the log-
rank test. Hazard ratio (HR) with 95% confidence intervals (Cls) was
determined by a Cox proportional regression model. To assess the asso-
ciation of smoking status with 10-year all-cause mortality, a multivariable
analysis was performed to account for the following variables; randomiza-
tion to PCl vs. CABG, age, sex, body mass index (kg/m?), medically
treated diabetes, hypertension, chronic kidney disease (defined as cre-
atinine clearance < 60 mL/min), previous history of MI, peripheral vascu-
lar disease (PVD), left ventricular ejection fraction (LVEF), and anatomical
SYNTAX score, the sum of the individual scores of coronary lesions with
> 50% diameter stenosis in vessel > 1.5 mm, weighted for their physio-
logical impact.'” Treatment effect of PCl vs. CABG according to smoking
status was assessed using the unadjusted Cox regression model due to
the nature of randomization. All the analyses were performed according
to the intention-to-treat principle. Patients with missing vital status were
included in the analysis and censored at the time of lost to follow-up or at
S5years if recruiting centres did not participate in the SYNTAXES study
for 10-year extended follow-up." All tests were two-sided and a P-value
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of <0.05 was considered to be statistically significant. All analyses were
performed using SPSS Statistics, version 25 (IBM Corp., N.Y., USA) and R
version 3.5.3 (R Foundation, Vienna, Austria).

Results

Study population

The SYNTAX trial randomized a total of 1800 patients to either
treatment with CABG (n=897) or PCl with PES (n=903) at 85
European and US sites between March 2005 and April 2007. Among
them, there were two sites which enrolled five patients and elected
not to participate in the SYNTAXES study. Information on smoking
status at baseline was available in 1,793 (99.6%) patients, of whom
363 (20.2%) were current smokers, 798 (44.5%) were former smok-
ers, and 632 (35.2%) were never smokers.

Baseline characteristics according to smoking status (current smok-
ers vs. former smokers vs. never smokers) are presented in Table 1.
Current smokers were less frequently randomized to PCI than never
smokers. Current smokers were nearly 10 years younger and less likely
to have diabetes, while they had a higher prevalence of PVD, chronic
obstructive pulmonary disease (COPD), and lower LVEF. The mean
anatomical SYNTAX score was lower in current smokers compared
with other two groups. Although the number of lesions treated was
slightly lower in current smokers, the number of stents implanted and
number of bypass grafts were similar among the three groups.

Outcomes according to smoking status

In the overall cohort, the crude rates of the primary endpoint, all-
cause mortality at 10years, was 29.7% in current smokers, 25.9% in
former smokers, and 25.3% in never smokers (Log-rank P=0.343)
(Figure 1A). Following adjustment for differences in baseline charac-
teristics, however, the adjusted risk of 10-year all-cause mortality was
significantly higher in current smokers vs. never smokers, whereas
former smokers had a similar adjusted risk of 10-year mortality com-
pared to never smokers (Table 2).

In the PCl arm, the crude rate of 10-year all-cause mortality was
numerically higher in current smokers compared with the other two
groups (36.2% for current smokers vs. 25.9% for former smokers vs.
27.4% for never smokers, Log-rank P=0.059) (Figure 1B) with a sig-
nificantly increased adjusted risk of 10-year all-cause mortality in cur-
rent smokers compared with never smokers (Table 2). In the CABG
arm, the crude rates of all-cause mortality were similar according to
smoking status (24.1% for current smokers vs. 24.7% for former
smokers vs. 23.9% for never smokers; Log-rank P =0.906)
(Figure 1C). After adjustment for baseline differences, the risk of all-
cause mortality was significantly higher in current smokers compared
with never smokers, whereas the adjusted risk was comparable be-
tween former and never smokers (Table 2).

Relative treatment benefit of coronary
artery bypass grafting vs. percutaneous
coronary intervention according to

smoking status
Baseline characteristics in patients randomized to PCl vs. CABG
according to smoking status are presented in Table 3. By

randomization, clinical and procedural variables at baseline were gen-
erally well balanced between the PCl and CABG arm according to
smoking status. Treatment effect between revascularization strat-
egies and smoking status for all-cause mortality at 10years is pre-
sented in the upper panel of Figures 2 and 3. Among current smokers,
an unadjusted risk of 10-year all-cause mortality was significantly
higher in patients with PCl compared with CABG (HR: 1.60; 95% Cl:
1.09-2.35; P=0.017), whereas the risk was similar between the two
revascularization strategies among former smokers (HR: 1.02; 95%
Cl: 0.77-1.35; P=0.878) or never smokers (HR: 1.22; 95% ClI: 0.89—
1.68; P=0.222). There was no significant heterogeneity of treatment
effect of PClI vs. CABG across smoking status (Pinteraction = 0.910).
Results at a maximum follow-up of 12.9 years are consistent with the
ones at 10 years (lower panel of Figures 2 and 3).

Discussion

The main findings of this study can be summarized as follows: (i) com-
pared with former smokers or never smokers, current smokers
were on average nearly 10 years younger and had a lower prevalence
of medically treated diabetes and lower SYNTAX score, but a higher
rate of PVD, COPD, and low LVEF; (ii) the crude rates of all-cause
mortality at 10 years were comparable according to smoking status.
Following adjustment for imbalances in baseline characteristics, how-
ever, the adjusted risk of 10-year all-cause mortality was significantly
higher in current smokers vs. never smokers, indicating that the
‘smoker’s paradox’ did not exist in stable patients with complex
CAD; (iii) of note, former smokers had a similar adjusted risk of all-
cause mortality at 10years compared with never smokers, which
underlies an important role of smoking cessation in lowering risk of
mortality irrespective of revascularization strategy; (iv) among cur-
rent smokers, the risk of 10-year all-cause mortality was significantly
higher in patients randomized to PCl relative to CABG, whereas the
risk was similar between PCl and CABG among former smokers or
never smokers (however, there was no statistical heterogeneity of
treatment benefit from CABG vs. PCl according to the three smoking
categories).

Outcomes according to smoking status

Previous studies have reported the so-called ‘smoker’s paradox’ in
patients with Ml, demonstrating that current smokers had a lower
crude rate of all-cause mortality compared with non-smokers.>”’
Similar findings with respect to the role of smoking status on clinical
outcomes have been reported in the setting of stable CAD.'8"?
More recently, a patient-level pooled analysis from 18 randomized
controlled trials (n =24 354), of which 13 trials enrolled patients with
stable CAD or unstable angina, has reported that there was no signifi-
cant difference in the crude risk of all-cause mortality in smokers vs.
non-smokers at 5 years after contemporary PCl procedures (8.6% vs.
9.0%; P=10.59). However, following adjustment for baseline differen-
ces, smoking was shown to be associated with a significantly higher
risk of all-cause mortality at 5 years (adjusted HR: 1.86; 95% CI: 1.63—
2.12; P<0.0001).%° By demonstrating that current smokers were at
increased risk of 10-year all-cause mortality in complex CAD patients
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Table I Baseline characteristics according to smoking status at randomization

Current smoker (n =363) Former smoker (n =798) Never smoker (n=632) P-value

Randomization 0.001

PCI 46.0 (167) 47.5 (379) 56.5 (357)

CABG 54.0 (196) 52.5(419) 43.5 (275)
Age (years) 583+94 65.9 £ 88 679+9.2 <0.001
Sex <0.001

Male 82.6 (300) 88.2 (704) 61.6 (389)

Female 17.4 (63) 11.8 (94) 384 (243)
Body mass index (kg/m?) 27.6 £4.9 282143 28050 0.081
Diabetes 19.6 (71) 26.1 (208) 271 (171) 0.022

On insulin 10.2 (37) 9.9 (79) 104 (66) 0.944
Metabolic syndrome 47.5 (141) 44.1 (271) 46.9 (242) 0.514
Hypertension 62.5 (227) 66.4 (530) 68.7 (434) 0.143
Dyslipidaemia 76.9 (273) 80.0 (636) 76.3 (479) 0.202
Previous Ml 36.0 (128) 31.8(252) 32.3(202) 0.365
Previous cerebrovascular disease 11.6 (42) 16.0 (127) 12.9 (81) 0.084

Previous stroke 2.5(9) 5.9 (47) 3.2 (20) 0.007

Previous transient ischaemic attach 4.1 (15) 4.9 (39) 4.6 (29) 0.844

Previous carotid artery disease 6.9 (25) 8.6 (69) 8.1 (51) 0.595
Peripheral vascular disease 12.1 (44) 11.3 (90) 6.6 (42) 0.004
Chronic obstructive pulmonary disease 11.8 (43) 7.9 (63) 7.6 (48) 0.045
Chronic kidney disease 10.8 (36) 17.9 (129) 25.8 (149) <0.001
Creatinine clearance (mL/min) 101.2 £ 364 844+ 314 79.7 £293 <0.001
LVEF (%) 56.3+£13.9 59.2 £ 131 594 +£123 0.007
Congestive heart failure 4.7 (17) 5.5(43) 3.7 (23) 0.280
Clinical presentation 0.003

Silent ischaemia 17.4 (63) 14.9 (119) 12.0 (76)

Stable angina 52.6 (191) 60.5 (483) 55.7 (352)

Unstable angina 30.0 (109) 24.6 (196) 32.3 (204)
EuroSCORE 29+£23 36125 44+28 <0.001
Parsonnet SCORE 55+45 84167 10276 <0.001
Disease extent 0.489

LMCAD only 6.9 (25) 4.4 (35) 4.6 (29)

LMCAD + 1VD 7.5 (27) 8.1 (65) 6.8 (43)

LMCAD + 2VD 12.4 (45) 12.3 (98) 11.9 (75)

LMCAD + 3VD 13.5 (49) 14.4 (115) 14.7 (93)

2vD 2.8 (10) 24 (19) 11(7)

3vD 56.9 (206) 58.4 (466) 60.9 (385)
Number of lesions 41+£19 44+£18 44+18 0.016
SYNTAX score 26.9 £10.9 290+ 11.6 29.6 £ 112 0.002
SYNTAX score tercile 0.007

Low (0-22) 38.5(139) 32.5(258) 27.7 (174)

Intermediate (23-32) 31.9 (115) 32.5(258) 37.6 (236)

High (>33) 29.6 (107) 35.0(278) 34.7 (218)
Any total occlusion 22.8 (82) 25.6 (203) 20.6 (129) 0.084
Any bifurcation 70.3 (253) 71.9 (571) 75.3 (472) 0.181
Number of stents 44+24 4622 48+22 0.205
Total stent length per patient 80.9 £ 46.9 85.6 £ 48.5 88.0 £ 479 0.296
Number of total conduits 28+0.7 28+0.7 2707 0.363

Number of arterial conduits 1407 1407 1406 0.435

Number of venous conduits 14+£09 14+£09 14+£09 0.955
Use of LIMA 84.4 (162) 86.7 (351) 86.3 (227) 0.744
Off pump CABG 18.3 (35) 15.1 (61) 12.5(33) 0.235
Complete revascularization 63.6 (227) 59.9 (471) 57.8 (357) 0.203

Data are presented as mean + standard deviation or percentage (number).
CABG, coronary artery bypass grafting; CAD, coronary artery disease; LIMA, left internal mammary artery; LMCAD, left main coronary artery disease; MI, myocardial infarction;
PCI, percutaneous coronary intervention; 3VD, three-vessel disease; TIA, transient ischaemic attack.
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Figure | Kaplan—Meier curves for all-cause mortality at 10 years (upper panel) and at maximum follow-up of 12.9 years (lower panel) in current
smokers (red), former smokers (orange), and never smokers (blue) among the overall cohort (A and A’), PCl arm (B and B’), and CABG arm (C and
C). CABG, coronary artery bypass grafting; PCl, percutaneous coronary intervention.

undergoing PCI (Table 2), the present study supports previous find-
ings and further extends this timeframe up to 10 years.

In contrast to observations in the setting of PCI, conflicting results
have been reported during the past three decades with respect to
the impact of smoking status in patients who underwent CABG. Early
studies reported that CABG was not a preferred revascularization
strategy in current smokers because of an increased risk of post-
operative morbidity and mortality and early vein graft failure with
subsequent early reoperation.”"*> However, recent studies have sug-
gested that smoking status did not impact early outcomes after surgi-
cal revascularization, but did influence late outcomes.”® A recent
large-scale observational study (n=21534) confirmed these findings,
showing that current smoking had a similar risk of 30-day all-cause
mortality [adjusted odds ratio (OR): 1.05; 95% CI: 0.76-1.44;
P=0.772], whereas it was associated with a significantly increased
risk of all-cause mortality at 5 years (adjusted OR: 1.73; 95% Cl: 1.47—
2.05; P<0.001).%* In the present analysis, we found that current
smokers had a poorer long-term prognosis irrespective of whether
revascularization was by PCl or CABG (Table 2), and these findings
underscore the importance of risk factor modification at the time of
revascularization, since smoking cessation has been shown to be
associated with a lower risk of mortality than in persistent smokers
after revascularization.'® Nevertheless, only 60% of patients stopped
smoking after revascularization with a relatively high relapse of smok-
ing in the SYNTAX trial,"" suggesting difficulty in quitting smoking

permanently and a need for a dedicated smoking cessation
25

interventions.
Relative treatment benefit of coronary
artery bypass grafting vs. percutaneous
coronary intervention according to

smoking status

To date, there have been limited data in terms of a treatment benefit
of PCl vs. CABG according to smoking status,'®"
non-randomized data are inherently unsuitable for assessment of the

in part because

benefit of one treatment over the other in an unbiased fashion.
Previously, we assessed the impact of smoking status on clinical out-
comes at Syears in 1800 patients with complex CAD in the
SYNTAX trial," showing current smoking was not an independent
predictor or treatment effect modifier for all-cause mortality at
5years (Pinteraction = 0.675).11 Conversely, the present study with 10-
year patient follow-up found that PCl was associated with a signifi-
cantly higher risk of all-cause mortality at 10years compared with
CABG among current smokers, although this did not show a signifi-
cant heterogeneity of treatment benefit of CABG vs. PCl at 10 years
according to smoking status (Pinteraction 0.910) (Figure 3).
Nevertheless, it would be plausible that PCl might be inferior to
CABG among smokers, since smokers are at increased risk of MI, and
PCl treats only stenotic lesions, whereas CABG bypasses obstructive
and non-obstructive stenoses that can prevent M, which may result
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Table 2 Unadjusted and adjusted risk of all-cause mortality at 10 years and at maximum follow-up in current smokers vs. never smokers and in former smokers

vs. never smokers

Former smokers vs. Never smokers

Unadjusted HR  P-

Current smokers vs. Never smokers

Log-rank P- Unadjusted HR P-

value

Adjusted HR®

P-

Adjusted HR®

Never smoker
(n=632)

Former smoker
(n=1798)

Current smoker
(n=363)

value

value (95% CI) value (95% CI) value (95% CI)

(95% CI)

At 10 years

1.12 (0.82-1.51) 0.481

0.733

0.273  2.29 (1.60-3.27) <0.001 0.96 (0.78-1.19)

1.15 (0.90-1.47)

1.33 (0.96-1.84)
1.02 (0.70-1.49)

0.343
0.059

25.3 (158)
27.4 (95)
239 (63)

25.9 (194)
25.9 (94)
24.7 (100)

29.7 (105)

Overall

0.90 (0.68-1.19) 0462 0.97 (0.63-1.48) 0.888
1.07 (0.78-1.47)  0.671

0.001

0.086 2.30 (1.43-3.69)
0919 237 (1.37-4.11)

362 (59)
24.1 (46)

PCl arm

129 (0.82-2.04) 0.270

0.002

0.906

CABG arm
At maximum follow-up

1.11 (0.84-1.46) 0.480

0.478

093 (0.77-1.13)
0.85 (0.66-1.10)
1.06 (0.80-1.41)

0409 2.38(1.72-329) <0.001

37.7 (197) 0336 1.10 (0.88-1.38)
1.26 (0.93-1.70)

400 (119)
35.3 (78)

342 (237)
35.4 (113)
332 (124)

37.7 (124)

Overall

0.226 0.88 (0.59-1.31) 0.524

0.690

0.130 2.30 (1.49-3.56) <0.001
0.995 2.58(1.58-4.23) <0.001

0.040
0.900

432 (68)
325 (56)

PCl arm

140 (0.92-2.13) 0.113

1.00 (0.71-1.41)

CABG arm

Data are presented as percentage (number of deaths).

CABG, coronary artery bypass grafting; Cl, confidence interval; HR, hazard ratio; MI, myocardial infarction; PCl, percutaneous coronary intervention.

?Adjusted for age, sex, medically treated diabetes mellitus, body mass index, hypertension, chronic kidney disease (defined as creatinine clearance < 60 mL/min), previous Ml, peripheral vascular disease, left ventricular ejection fraction, base-

line anatomical SYNTAX score, and randomized treatment (PCl vs. CABG).

in a reduction in mor‘tality.zé Indeed, the FREEDOM trial, which
enrolled patients with diabetes and multivessel disease (MVD), has
recently shown a significant interaction between smokers and revas-
cularization strategies in terms of 5-year MACE (composite of all-
cause mortality, nonfatal stroke, or non-fatal Ml) (P;nteraction = 0.04),12
such that PCl was inferior to CABG especially in smokers with dia-
betes and MVD. Furthermore, a recent extended follow-up of the
FREEDOM trial has found a significant smoking-by-treatment inter-
action (Pinteraction = 0.01) in terms of all-cause mortality, showing a
survival benefit in favour of CABG especially among smokers with
diabetes and MVD."® These findings suggest that patient’s smoking
status may be taken into account when deciding on the optimal
revascularization strategy in this specific cohort of patients with dia-
betes and MVD."?

Limitations

Our findings should be interpreted in light of the following limita-
tions. First, in contrast to our previous repor’c,11 the present ana-
lysis did not take into account smoking status as a time-varying
variable, because we did not assess smoking status beyond 5 years,
precluding assessment of smoking crossover and its impact on
clinical outcomes over time. Indeed, smoking is a behavioural cor-
onary risk factor that can be modified after revascularization, and
as previously described,"” not all current smokers remained
smokers after the index procedure. Second, as in other major
1213 the SYNTAX trial did not capture the num-
ber of cigarettes smoked by current or former smokers (e.g. pack-
years). Third, although the SYNTAX trial collected baseline infor-
mation that are related to mortality and the present analysis

randomized trials,

accounted for imbalances in multivariable models, the role of un-
measured confounders cannot be excluded. Fourth, the SYNTAX
trial was conducted between 2005 and 2007 with a predominant
use of the first-generation PES for treatment with PCI, which may
limit generalizability of our findings to current practice. Of note,
however, it is unavoidable that the findings from long-term follow-
up data are based on outdated technology while the evidence for
contemporary technology can be derived only from short-term
follow-up studies. Fifth, the SYNTAXES study collected data on
all-cause mortality and did not have information on the causes of
death. Nevertheless, the study is the first randomized data that
was meticulously conducted and achieved a high follow-up rate of
93.8% for 10-year vital status (1689 out of 1800 enrolled
patients).'®

Conclusion

Among 1793 (99.6%) patients in whom data were available for
smoking status, and who were randomized to treatment with
CABG or PCI, current smokers had a more than two-fold higher
adjusted risk of all-cause mortality at 10years compared with
never smokers. Conversely, former smokers had a similar
adjusted risk of all-cause mortality compared to never smokers.
The relative efficacy of PCl vs. CABG did not differ significantly
according to smoking status.
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Table 3 Baseline characteristics stratified according to revascularization strategies and smoking status

Current smokers (n = 363) Former smokers (n = 798) Never smokers (n = 632)

PCI CABG P- PCI CABG P- PCI CABG P-
(n=167) (n=196) value (n=379) (n=419) value (n=357) (n=275) value

Age (years) 59.2+95 575+92 0.085 655+9.0 663+86 0202 678+92  681+92 0.677
Sex 0.996 0.718 0.538

Male 82.6 (138) 827 (162) 88.7 (336)  87.8(368) 60.5 (216) 629 (173)

Female 174 (29) 17.3 (34) 11.3 43) 122 (51) 39.5(141)  37.1(102)

Body mass index (kg/m?) 27.6+52 276+46 0.991 284 +46  281+41 0302 280+48 279+52 0.663
Diabetes 21.0 (35) 184 (36) 0.535 26.9(102) 253 (106) 0.604 26.3 (%94) 28.0 (77) 0.640

On insulin 9.6 (16) 10.7 (21) 0.722 10.0 (38) 9.8 (41) 0.909 9.8 (35) 113 (31) 0.549
Metabolic syndrome 45.7 (64) 49.0 (77) 0.566 43.1(128)  45.0 (143) 0.640 49.0 (147)  44.0 (95) 0.260
Hypertension 67.7 (113) 582 (114) 0.062 66.2 (251)  66.6(279) 0914 723 (258)  64.0 (176) 0.026
Dyslipidaemia 761 (124)  77.6 (149) 0.733 81.7(308) 785 (328) 0.256 76.7 (273)  75.7 (206) 0.782
Previous Ml 33.7 (56) 379 (72) 0415 31.7(119) 319 (133) 0961 31.3 (110)  33.7(92) 0.516
Prior cerebrovascular disease 11.4 (19) 11.8(23) 0.918 14.2 (54) 17.6 (73) 0.199 129 (46) 12.8 (35) 0.970

Previous stroke 3.6 (6) 15@3) 0.207 4.2 (16) 7.5(31) 0.055 3.7 (13) 2.6 (7) 0.441

Previous TIA 1.8 (3) 6.2 (12) 0.038 5.3 (20) 4.6 (19) 0.643 4.5 (16) 4.8 (13) 0.866

Previous carotid artery disease 7.8 (13) 6.1(12) 0.533 7.7 (29) 9.5 (40) 0.342 8.7 (31) 7.3 (20) 0.519
Peripheral vascular disease 12,6 (21) 11.7 (23) 0.807 9.5 (36) 129 (54) 0.131 7.0 (25) 6.2 (17) 0.681
Chronic obstructive pulmonary disease 10.8 (18) 12.8 (25) 0.561 7.4 (28) 8.4 (35) 0.614 7.0 (25) 84 (23) 0.522
Impaired renal function 11.5 (18) 10.2 (18) 0.703 164 (58) 193 (71) 0.300 26.7 (91) 24.5 (58) 0.550
Creatinine clearance (mL/min) 102.5+40.5 100+ 325 0530 862 +353 827+270 0.140 799+£309 795+269 0.891
LVEF (%) 581+133 548+142 0065 59.0+135 594+127 0760 595+120 592+128 0812
Congestive heart failure 24 (4) 6.8 (13) 0.052 45 (17) 6.3 (26) 0.266 4.2 (15) 29 (8) 0.392
Clinical presentation 0.979 0.599 0.850

Silent ischaemia 174 (29) 17.3 (34) 14.2 (54) 15.5 (65) 12.3 (44) 11.6 (32)

Stable angina 52.1(87) 53.1(104) 59.6 (226)  61.3(257) 56.3(201) 549 (151)

Unstable angina 30.5(51) 29.6 (58) 26.1 (99) 23.2(97) 314 (112)  335(92)
EuroSCORE 28+23 29+24 0.745 3.6 £25 3726 0361 44+£27 44+28 0.901
Parsonnet SCORE 57+44 54145 0.460 82 % 6.5 85168 0.446 102 +79 102 +£73 0.951
Disease extent 0.754 0.514 0.648

LMCAD only 7.8 (13) 6.2 (12) 3.7 (14) 5.0 (21) 4.2 (15) 5.1 (14)

LMCAD + 1VD 549 9.2 (18) 9.0 (34) 74 (31) 6.7 (24) 6.9 (19)

LMCAD + 2VD 114 (19) 13.3(26) 124 (47) 122 (51) 12.9 (46) 105 (29)

LMCAD + 3VvD 13.8 (23) 13.3 (26) 16.4 (62) 12.6 (53) 14.3 (51) 15.3 (42)

2VD 3.0(5) 2.6 (5) 2.6 (10) 2.1(9) 0.6 (2) 1.8 (5)

3vD 58.7 (98) 55.4 (108) 559 (212)  60.6 (254) 61.3(219) 604 (166)

Number of lesions 43+20 40+18 0170 4417 44+18 0961 43+18 46+17 0.011
SYNTAX score 268+ 11.0 268+109 0994 294+11.7 286+116 0300 280+ 114 315+10.8 <0.001
SYNTAX score tercile 0.797 0.692 0.002

Low (0-22) 40.4 (67) 369 (72) 31.0(117)  33.8 (141) 323 (115) 217 (59)

Intermediate (23-32) 30.7 (51) 32.8 (64) 329 (124) 32.1(134) 379 (135)  37.1(101)

High (> 33) 28.9 (48) 30.3 (59) 36.1(136)  34.1(142) 29.8 (106) 412 (112)

Any total occlusion 24.2 (40) 21.5 (42) 0.542 27.3 (103)  24.0 (100) 0.281 20.8 (74) 20.2 (55) 0.848
Any bifurcation 69.1(114) 713 (139) 0.650 73.7 (278)  70.3(293) 0.276 724 (257)  79.0 (215) 0.056
Number of stents 44+24 46+22 48122

Total stent length per patient 81.5 +46.7 86.3 +48.6 887 +47.7

Number of total conduits 28+0.7 28+0.7 27107

Number of arterial conduits 14107 14107 14106

Number of venous conduits 14+£09 14+£09 14+£09
Use of LIMA 84.1 (159) 86.8 (347) 86.2 (224)

Off pump CABG 18.6 (35) 15.0 (60) 12.3 (32)
Complete revascularization 584 (97) 68.1 (130) 0.059 54.1 (204)  65.3 (267) 0.001 58.6 (207)  56.6 (150) 0.612

Data are presented as mean = standard deviation or percentage (number).
3VD, three-vessel disease; CABG, coronary artery bypass grafting; CAD, coronary artery disease; LIMA, left internal mammary artery; LMCAD, left main coronary artery dis-
ease; LVEF, left ventricular ejection fraction; MI, myocardial infarction; PCI, percutaneous coronary intervention; TIA, transient ischaemic attack.
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Figure 2 Kaplan—Meier curves for all-cause mortality at 10years (upper panel) and at maximum follow-up of 12.9 years (lower panel) in patients
randomized to PCI (pink) vs. CABG (blue) among current smokers (A and A’), former smokers (B and B’), or never smokers (C and C). CABG, coron-
ary artery bypass grafting; PCI, percutaneous coronary intervention; PCl, percutaneous coronary intervention.

d ito d ito P-value for
PCI CABG HR (95% Cl) interaction
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1
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Current smokers 36.2% (59) 24.1% (46) 1.60 (1.09-2.35) | ——
i
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Former smokers 25.9% (94) 24.7% (100) 1.02 (0.77-1.35) —_—
f
i
Never smokers 27.4% (95) 23.9% (63) 1.22 (0.89-1.68) —:—I—
|
At maximum follow-up : 0.905
1
Current smokers 43.2% (68) 32.5% (56) 1.56 (1.09-2.22) : —_—
'
Former smokers 35.4% (113) 33.2% (124) 1.00 (0.77-1.29) ——
1
Never smokers 39.6% (124) 35.3% (78) 1.24(0.93-1.65) :—.—
|
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Figure 3 The relative efficacy of PCl vs. CABG for all-cause mortality at 10 years (upper part) and at maximum follow-up of 12.9 years (lower part)
according to smoking status. Data are presented as percentage (number of events). Cl: confidence interval; CABG, coronary artery bypass grafting;
HR: hazard ratio.
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