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Risk prediction models applied to patients with coronary artery
disease constitute an indispensable resource for the multidiscip-
linary decision-making process in the Heart Team as they allow
estimating the risk–benefit ratio associated with different treat-
ment options [1]. Among patients with left main or advanced
multivessel disease, coronary artery bypass grafting (CABG) has
represented the standard of care, whereas percutaneous coron-
ary intervention (PCI) was reserved to less complex anatomical
settings until recently [2]. However, when the operative mortality
risk is factored in, common sense suggests that the pendulum be-
tween CABG and PCI has to shift towards the less invasive percu-
taneous approach as cardiac surgical risk increases.

In this issue of the Journal, Chang and colleagues challenged the
conventional wisdom by providing an individual participant data
analysis of 3 randomized trials comparing CABG vs PCI among pa-
tients with multivessel disease (BEST trial), left main disease
(PRECOMBAT trial) or with either of these 2 conditions (SYNTAX trial)
[3]. Using the additive European System for Cardiac Operative Risk
Evaluation (EuroSCORE), the authors evaluated the long-term safety
and efficacy of CABG compared with PCI among 598 patients at
high risk of perioperative surgical death (EuroSCORE >_6). Major ad-
verse cardiovascular and cerebrovascular events (MACCE), a

composite of all-cause death, myocardial infarction, stroke or repeat
revascularization, were decreased through 5 years among patients as-
signed to CABG compared with those who underwent PCI (29.4% vs
43.8%, P = 0.001). The difference was largely related to a 50% and
70% relative reduction in the risk of myocardial infarction and repeat
revascularization, respectively, associated with CABG. Interestingly, at
30 days, the rate of MACCE was similar between CABG and PCI
(8.3% vs 8.6%), while cumulative event curves for MACCE began to
diverge thereafter (25.1% vs 39.5%, P < 0.001).

The study findings pose the question whether the EuroSCORE
should be considered as a treatment modifier in the selection
between CABG and PCI. To solve this issue, we used published
data from a recent pooled analysis of the same 3 trials [4],
derived with very close approximation the hazard ratios with
95% confidence intervals for patients with a EuroSCORE <6 and,
finally, calculated the P-value for interaction in the treatment ef-
fect of CABG vs PCI between low-to-moderate risk (EuroSCORE
<6) and high-risk (EuroSCORE >_6) patients. The results are
summarized in Fig. 1. Of note, the risk-by-treatment interaction
did not reveal significant differences for any of the tested
clinical outcomes, suggesting the lack of heterogeneity in the
treatment effect between CABG and PCI according to surgical
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risk estimate by the EuroSCORE. Moreover, when repeat revascu-
larization was removed from the MACCE end-point, there
was no significant difference between CABG and PCI in the
composite of death, myocardial infarction or stroke (hazards
ratio 0.79, 95% confidence interval 0.58–1.08, P-value for
interaction = 0.80).

Several aspects deserve further consideration. The additive
EuroSCORE is an outdated tool to predict surgical mortality, and
its use for the assessment of short-term outcomes is no longer
recommended by societal guidelines (Class III, level of evidence B
for CABG and C for PCI) [1]. Instead, a higher level of evidence is
conferred to the Society of Thoracic Surgeons score and the
EuroSCORE II [1]. As a main limitation, the additive EuroSCORE
displays poor calibration and the observed mortality is invariably
higher than the predicted mortality [5]. Such disconnect is ex-
plained by the fact that at the time of its validation, about 20
years ago, mortality rates in the aftermath of cardiac surgery
were at least two-fold higher than those observed in contempor-
ary practice. The present study is not an exception to this rule
and, arguably, the visual assessment of Kaplan–Meier curves for
mortality indicates that rate of mortality at 30 days was far from
reaching 6% in both PCI and CABG arms.

A common feature to all trials included in the present study is
that participants had to be suitable for both CABG and PCI ac-
cording to the local Heart Team. Therefore, it is not surprising

that the mean EuroSCORE was relatively low and amounted to
7.2 ± 1.6 in the CABG group and 7.2 ± 1.5 in the PCI group. By
assuming a normal distribution of the score across trials, this
means that 95% of the included population had a score <10.5,
despite the fact that the upper range value of the additive
EuroSCORE is 39. Therefore, although formally fulfilling the crite-
ria for high risk, the study cohort was not really at high risk for
early mortality after CABG.

Notwithstanding these limitations, the study has interesting
implications in clinical practice as it indirectly underscores the
importance of the Heart Team, whose decision-making process
should not be overruled by the use of risk prediction models [6].
It is worth to note that a EuroSCORE >_6 was relatively frequent, as
it was found in approximately 1 of 5 patients enrolled across the
3 trials (598 of 3280 or 18%). In conclusion, based on the favour-
able long-term outcomes associated with CABG, patients at high
surgical risk should not be denied CABG by solely focusing on
risk scores if deemed suitable for surgery in the overall clinical
context by the Heart Team.
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Figure 1 Efficacy and safety of coronary artery bypass grafting (CABG) versus percutaneous coronary intervention (PCI) stratified by EuroSCORE. Hazard ratios (HRs)
with 95% confidence intervals (95% CIs) for patients with EuroSCORE <6 were indirectly derived using a fixed-effect meta-analysis according to the inverse-variance
method. MI: myocardial infarction.
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