€202 1sn8ny juuid jo peaye auljuo paysiignd G/9-y99:6T:€20Z UOIUAAIIOINT |

€1000-€¢-A-r13/¥vcy 0T *10d

CORONARY INTERVENTIONS
META-ANALYSIS

Clinical outcomes following different stenting techniques for
coronary hifurcation lesions: a systematic review and
network meta-analysis of randomised controlled trials

Kamil Bujak'?, MD; Filippo Maria Verardi'®, MD; Victor Arevalos!, MD; Rami Gabani', MD;
Francesco Spione'#, MD; Pawel Rajwa’, MD, PhD; Dejan Milasinovic®’, MD, PhD;

Goran Stankovic®’, MD, PhD; Mariusz Gasior’, MD, PhD; Manel Sabaté', MD, PhD;
Salvatore Brugaletta'*, MD, PhD

1. Hospital Clinic, Cardiovascular Clinic Institute, Institut d’Investigacions Biomediques August Pi i Sunyer (IDIBAPS),
University of Barcelona, Barcelona, Spain, 2. 3rd Department of Cardiology, Faculty of Medical Sciences in Zabrze, Medical
University of Silesia, Katowice, Poland; 3. Cardiology Unit, Azienda Ospedaliera Universitaria di Ferrara, Cona, Italy,

4. Department of Advanced Biomedical Sciences, University of Naples Federico II, Naples, Italy; 5. Department of Urology,
Medical University of Vienna, Vienna, Austria; 6. Department of Cardiology, University Clinical Center of Serbia, Belgrade,
Serbia; 7. Faculty of Medicine, University of Belgrade, Belgrade, Serbia

This paper also includes supplementary data published online at: https://eurointervention.pcronline.com/doi/10.4244/E1J-D-23-00013

Abstract

Background: Controversy still exists regarding the optimal treatment of coronary bifurcation lesions.
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following different bifurcation stenting techniques.

Methods: We systematically searched for RCTs comparing different techniques published up to July 2022.
We then conducted a pairwise meta-analysis to compare outcomes between provisional stenting (PS) versus
upfront 2-stent techniques. Moreover, we performed a network meta-analysis (NMA) to compare all strate-
gies with each other. The primary endpoint was major adverse cardiac events (MACE).

Results: Twenty-four RCTs (6,890 patients) analysed PS, T-stenting, double-kissing (DK)-crush, crush,
or culotte stenting. The pairwise meta-analysis did not reveal a significant difference between the PS and
2-stent techniques. However, the prespecified sensitivity analysis, which included RCTs exclusively enroll-
ing patients with true bifurcation lesions, showed a lower rate of MACE following 2-stent techniques,
and meta-regression indicated that a longer side branch lesion was associated with a greater benefit from
the 2-stent strategy, which was the most apparent in RCTs with a mean lesion length >11 mm. NMA
revealed that DK-crush was associated with the lowest MACE rate (odds ratio 0.47, 95% confidence inter-
val: 0.36-0.62; p<0.01; PS as a reference).

Conclusions: Overall, 2-stent techniques were not significantly better than PS in terms of clinical out-
comes. However, the results of the sensitivity analysis suggested that there might be a benefit of a 2-stent
approach in selected patients with true bifurcation lesions, especially in the case of long side branch lesions.
An NMA revealed that DK-crush was associated with the lowest event rates when compared with other

techniques.
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Abbreviations

DES drug-eluting stents

DK-crush double-kissing crush

MACE major adverse cardiac events

Mi myocardial infarction

NMA network meta-analysis

PCI percutaneous coronary intervention
POT proximal optimisation technique
PS provisional stenting

RCT randomised controlled trial

TLR target lesion revascularisation

Introduction

Since the introduction of percutaneous coronary interventions (PCls),
the treatment of lesions located at the coronary bifurcations presents
a challenge due to the complexity of these interventions'. For that
reason, clinical outcomes following PCI for coronary bifurcation
lesions are still worse than interventions for other lesions®.

Multiple approaches have been developed for managing coro-
nary bifurcation lesions, including various bifurcation stenting
techniques®. The clinical outcomes of these techniques have been
evaluated in several randomised controlled trials (RCTs), but the
interpretation of individual trials is challenging because of com-
parisons of different strategies and inconsistent findings*®. In
recent years, several network meta-analyses (NMAs) have been
performed to synthesise the results of RCTs on different bifurca-
tion stenting strategies, but they did not include the latest trials™.
Moreover, they were limited by comparing bifurcation stenting
techniques with dedicated stents®!° or analysing aspects of bifur-
cation treatment other than stenting strategies®!'.

The latest European Society of Cardiology (ESC)/European
Association for Cardio-Thoracic Surgery (EACTS) 2018
Guidelines on myocardial revascularisation recommend provi-
sional stenting (PS) as the first-choice approach for PCI of bifur-
cation lesions'2. Nevertheless, the results of a few large RCTs have
been published since the publication of these guidelines,”.

We aimed, therefore, to perform a pairwise meta-analysis
assessing the outcomes of PS versus all 2-stent techniques consid-
ered together and an NMA to compare different stenting strategies
to each other, based on the latest available evidence from RCTs.

Editorial, see page 621

Methods

This systematic review was prospectively registered in the
PROSPERO (The International Prospective Register of Systematic
Reviews) database before completing searches and starting
study selection, screening against eligibility criteria, data extrac-
tion, risk of bias evaluation, or data analysis (registration num-
ber CRD42022340212). Our study conforms to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines, including the PRISMA extension state-
ment for reporting NMAs. The PRISMA NMA Checklist has been
included in Supplementary Table 1.
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SEARCH STRATEGY, DATA SELECTION, AND EXTRACTION

PubMed and Scopus were searched for original articles, pub-
lished in English, presenting results of RCTs comparing dif-
ferent PCI techniques of coronary bifurcation lesion treatment.
Searches were performed in July 2022, applying the terms “per-

99

cutaneous coronary intervention,” “stenting,” “bifurcation,” and
“randomised.” A search strategy is presented in Supplementary
Table 2. Two co-authors independently performed the ini-
tial screening of articles by title and abstract. Then, full texts
of reports potentially meeting inclusion criteria were obtained
and evaluated for eligibility. Discrepancies between review-
ers were resolved by consensus with the co-authors. RCTs were
considered eligible for inclusion in the meta-analysis if at least
2 bifurcation lesion-stenting strategies were compared. We
excluded reports without at least a 3-month clinical follow-up,
RCTs evaluating bifurcation stenting techniques in chronic total
occlusion lesions or using dedicated bifurcation stents, and tri-
als assessing aspects of bifurcation treatment other than bifurca-
tion stenting techniques. No restrictions were applied regarding
publication year, sample size, or stent generation. In the case of
multiple reports from the same trials, papers with the longest
follow-up were included in the meta-analysis. Studies’ identifi-
cation, screening, eligibility assessment, and inclusion have been
depicted on the PRISMA flowchart (Figure 1).

The following data were extracted from eligible reports: the
first author’s name/clinical trial name, publication year, number
of participating centres, baseline clinical characteristics, angio-
graphic and procedural characteristics, and endpoint definitions.
In addition, 2 authors independently extracted outcome data (the
number of events, the total number of cases in a given arm, and
estimates with corresponding 95% confidence intervals [95%
Cls]), and discrepancies were verified and resolved by consensus.
Next, the included RCTs were assessed for bias independently by
2 co-authors using the Cochrane risk-of-bias tool for randomised
trials version 2 (RoB 2), which encompasses the assessment of the
randomisation process, deviations from the intended interventions,
missing outcome data, and measurement of the outcome. Using
this tool, the included RCTs were then classified as either hav-
ing a low risk of bias, some concerns, or a high risk of bias. The
results of bias evaluation (which represent the authors’ consensus)
have been depicted on a diagram using a dedicated RoB 2 Excel
tool (Supplementary Figure 1).

STUDY ENDPOINTS

The primary outcome of interest was a combined endpoint of major
adverse cardiac events (MACE) at the longest available follow-up,
defined according to the given study’s definition. If the MACE
rate was not reported, MACE was considered a composite of car-
diac death, myocardial infarction (MI), or target lesion revascular-
isation (TLR). Secondary analysed outcomes in this meta-analysis
were cardiac death, MI, TLR, and stent thrombosis (ST) according
to each trial’s protocol. The definitions of endpoints in the ana-
lysed RCTs are provided in Supplementary Table 3.
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Identification of studies via databases and registers

Records identified from databases

o Duplicate records removed before screening

(n=1,158)

Identification

v
Records screened

(n=411)

> Records excluded after screening titles and abstracts

(n=7417)

A4
Reports assessed for eligibility

Screening

(n=673)

| Records excluded:

(n=74)

v
Studies included in review
(n=24)

"| - Language other than English (n=1)

- CTO lesions (n=1)

- Dedicated stents (n=9)

- Reviews/editorials (n=11)

- Not an RCT (n=5)

- Not the latest follow-up (n=10)

- Post-hoc analyses (n=5)

- Not comparing different stenting techniques (n=7)
- Lack of long-term follow-up (n=1)

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flowchart of randomised controlled trials included
in the systematic review and meta-analysis. CTO: chronic total occlusion; RCT: randomised controlled trial

STATISTICAL ANALYSIS

All statistical analyses were performed in R version 4.2.0 (The
R Foundation for Statistical Computing) using packages “meta”,
“metafor” and “netmeta.” Unless specified otherwise, categor-
ical variables have been shown as the number of patients (per-
centages), and quantitative variables have been presented as the
mean (standard deviation). Odds ratios (ORs) and hazard ratios
with corresponding 95% Cls were used as relative treatment effect
measures. All meta-analyses were performed according to the
intention-to-treat approach. A 2-tailed p-value of less than 0.05
was considered significant.

PAIRWISE META-ANALYSIS

A random-effects pairwise meta-analysis of binary outcomes
data was conducted to compare PS versus 2-stent techniques.
Heterogeneity in the meta-analysis was tested using Cochrane Q
statistics. Moreover, we visually inspected the contour-enhanced
funnel plots to assess small-study effects. In the prespecified sen-
sitivity analyses, we included RCTs without a high risk of bias,
RCTs that had enrolled only patients with true bifurcations, tri-
als using only second-generation drug-eluting stents (DES), and
RCTs in which the proximal optimisation technique (POT) had
been required or encouraged by the study’s protocol (at least in the
PS arm). We also performed a non-prespecified sensitivity analy-
sis by including RCTs enrolling only patients with left main bifur-
cation lesions. Moreover, to identify the unexplained sources of
heterogeneity in the pairwise meta-analysis, we created random-

effects meta-regression models using the mean side branch lesion

length and publication year as covariates. Owing to the remark-
able differences in the follow-up duration between RCTs, we also
performed a meta-regression by follow-up duration and sensitivity

random-effects meta-analysis of time-to-event outcomes.

NETWORK META-ANALYSIS

A frequentist random-effects NMA was carried out to compare all
bifurcation stenting techniques to each other using both direct and
indirect evidence on treatment effects. The 2-stent arms of RCTs
that allowed more than 1 technique in this group were allocated to
the most frequently used strategy in a given arm. To illustrate the
network, we generated network plots.

We have presented the network relative effects of treatment using
forest plots, where PS was set as a reference. Moreover, we have
shown relative treatment effects from the NMA and direct evidence
in the league table. The league table’s lower triangle contains net-
work treatment estimates from the NMA. The upper triangle incor-
porates direct treatment estimates from the pairwise comparisons.

The relative ranking of the treatments was estimated using
p-scores, which can be interpreted as the mean extent of certainty
that one treatment strategy is better than another treatment.

Heterogeneity among the results of included RCTs was assessed
using the Q test. In addition, local inconsistency was checked by
comparing direct and indirect treatment estimates. To evaluate the
small study effects, we drew the “comparison-adjusted” funnel plots,
which were assessed for asymmetry visually. Moreover, we per-
formed prespecified sensitivity analyses after excluding RCTs with
a high risk of bias and trials with multiple 2-stent techniques in 1 arm.



Results

STUDY SELECTION AND CHARACTERISTICS

After excluding duplicates, 747 records were screened, and after
the title and/or abstract evaluation, 74 records were selected for
a full-text assessment for eligibility. Finally, 24 RCTs — enroll-
ing a total of 6,890 patients who had undergone bifurcation PCI
using one of the following techniques: PS, T-stenting (including
all its modifications)'3, double-kissing crush (DK-crush), crush, or
culotte stenting — were included in the review!'*!433, A PRISMA
flowchart of study inclusion is presented in Figure 1, and the
details of the included RCTs are shown in Table 1. Seven of
these trials allowed more than 1 technique in the 2-stent arm. The
weighted mean clinical follow-up in all RCTs was 26.2 months.
Clinical and angiographic/procedural characteristics are presented
in Supplementary Table 4 and Supplementary Table 5, respec-
tively. The results of the risk-of-bias assessment of the analysed
RCTs are depicted in Supplementary Figure 1.

PAIRWISE META-ANALYSIS COMPARING PS VERSUS
2-STENT TECHNIQUES

This analysis, including 18 RCTs comparing these 2 strategies
(5,022 patients), did not show any difference between the 2 groups
regarding MACE (OR 1.19, 95% CI: 0.9-1.58; p=0.23) (Central
illustration A) or any secondary outcomes (Supplementary
Figure 2). In this analysis, significant heterogeneity was observed
between the RCTs regarding MACE (Central illustration A), MI,
and TLR (Supplementary Figure 2). Visual inspection of the con-
tour-enhanced funnel plot for MI revealed asymmetry between the
smaller RCTs, but the risk of publication bias was unlikely, since
all the trials, except three large-scale trials, were located in the
“area of non-significance” (Supplementary Figure 3).

SENSITIVITY ANALYSES AND META-REGRESSION
Four prespecified sensitivity analyses were performed for pairwise
meta-analysis. The first of them, including only RCTs enrolling
patients with true bifurcations, demonstrated a significant ben-
efit from 2-stent techniques in terms of MACE (OR 1.52, 95%
CL: 1.08-2.13; p=0.02) (Central illustration B), mainly driven by
a higher risk of TLR following PS (OR 1.64; 95% CI: 1.04-2.56;
p=0.03) (Supplementary Figure 4). Other prespecified sensitivity
analyses, i.e., after excluding RCTs with a high risk of bias, those
using first-generation drug-eluting stents, or those without POT,
did not show any significant advantage of the 2-stent technique
over PS (Supplementary Figure 5-Supplementary Figure 7).
Additionally, the non-prespecified sensitivity analysis, which
included only left main bifurcations and a meta-analysis of the
time-to-event data, also did not show any difference between
the analysed arms (Supplementary Figure 8, Supplementary
Figure 9). The statistical heterogeneity regarding the primary end-
point, MI, and TLR remained significant in the above-mentioned
sensitivity analyses.

The meta-regression, using the mean side branch lesion length

as a continuous covariate, showed lower rates of the primary
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endpoint of MACE associated with the 2-stent technique in the
RCTs that had enrolled patients with longer side branch lesions
(estimate of 0.06; 95% CI: 0.02-0.10; p=0.002; residual heteroge-
neity Q=17.07; p-value for residual heterogeneity of 0.15). This
effect was apparent in the RCTs with a mean study-level side
branch lesion length of more than 11 mm (Central illustration C).
A similar relationship between side branch lesion length and the
advantages of 2-stent techniques was also found for myocardial
infarction and target lesion revascularisation (Supplementary
Figure 10). Another meta-regression demonstrated that the RCTs
published in recent years tended to show a lower rate of MI in
patients treated with 2-stent techniques; other analysed outcomes
were not associated with the publication year (Supplementary
Figure 11). Of note, the follow-up duration did not modify the
relationship between the 2-stent technique and the primary or sec-
ondary outcomes (Supplementary Figure 12).

NETWORK META-ANALYSIS COMPARING ALL TECHNIQUES
TO EACH OTHER

In the NMA, 22 RCTs were analysed for the primary endpoint
of MACE. Two RCTs were not included in the NMA because of
a lack of data on the predominate bifurcation stenting strategy in
the 2-stent arm or missing results in the intention-to-treat analysis.
The network plots for MACE and secondary endpoints are pre-
sented in Figure 2, and the number of patients analysed in the
NMA, along with event rates according to the bifurcation stenting
technique, are shown in Supplementary Table 6.

NMA revealed that DK-crush was associated with significantly
lower event rates than all other bifurcation stenting strategies
regarding the primary endpoint (OR 0.47, 95% CI: 0.36-0.62,
as compared to PS, the second-best strategy in terms of MACE)
and TLR. Moreover, DK-crush was related to a lower risk of MI
and stent thrombosis compared to all other techniques, except for
T-stenting. However, the rate of cardiac death in patients treated
with DK-crush was similar to patients undergoing bifurcation PCI
using other techniques. No other significant differences between
bifurcation treatment strategies have been revealed. According to
the p-scores, DK-crush ranked highest in terms of all analysed
endpoints. The results of the NMA are shown both on the forest
plots (using PS as a reference) (Central illustration D, Figure 3)
and in the league table (Figure 4).

No heterogeneity nor local inconsistency between direct and
indirect treatment estimates was revealed in NMA (Figure 4,
Supplementary Table 7). Moreover, there was no significant
asymmetry in the funnel plots, except for TLR (Supplementary
Figure 13).

SENSITIVITY NETWORK META-ANALYSES

The sensitivity analysis, after excluding the RCTs with a high
risk of bias, revealed the same findings as the primary analysis
(Supplementary Figure 14, Supplementary Figure 15). The sec-
ond sensitivity analysis, without the RCTs that allowed for mul-
tiple techniques in 1 arm, provided similar results to the previous
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CENTRAL ILLUSTRATION Primary endpoints: major adverse cardiac events at the longest follow-up.
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A Pairwise meta-analysis of 18 RCTs (5,022 patients) B Sensitivity analysis of true hifurcations (3,082 patients)
Study 0dds ratio OR 95% Cl Weight Study 0dds ratio OR 95% CI Weight
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SMART-STRATEGY I, 2021 —-— 076 [0.18-328]  2.8% Favours provisional Favours 2-stent
Yeetal, 2010 — T 300 0127717 07% . ,
Yeetal, 2012 4 740 [0.81-67.20] 1.4% Heterogeneity: /2=46% [0%; 72%), t?=0.1370, X1 =20.37 (p<0.04)
Zhang et al, 2016 i 100 [0.24-4.23] 999 Test for overall effect: z=2.40 (p=0.02)
Random effects model ? 1.19  [0.90-1.58]
I_I_‘I_I_l
01 0512 10
Favours provisional Favours 2-stent

Heterogeneity: /2=58% [29%; 75%], t2=0.1874, xlzy =40.41 (p<0.01)
Test for overall effect: z=1.20 (p=0.23)

C Meta-regression by mean side branch lesion length D Network meta-analysis of 22 RCTs (6,726 patients)
; 0 Technique Random effects model OR 95%Cl  p-value p-score
6 ; p=0.002 i
< e DK-crush —— ; 047 [0.36-062] <0.01  1.00
K] :
@ Provisional H Reference NA 0.57
& :
= Culotte —— 103 [077-136] 086 051
o '
® T-stenting —— 122 [073-2031 045 026
%) H
§ Crush —— 124 [0.97-160] 009 0.6
1
0.5 1 2
Favours 2-stent Favours provisional

Mean side branch lesion length (mm)

A) Forest plot presenting results of the pairwise meta-analysis for MACE. B) Forest plots demonstrating results of the sensitivity analysis of
randomised controlled trials enrolling only patients with true bifurcations for MACE. C) Bubble plot showing results of meta-regression
testing the influence of the mean side branch lesion length on the benefit from provisional stenting versus 2-stent technique in terms of the
primary endpoint of MACE. The “bubbles” represent individual trials, and their size is proportional to the weight given to the trial. The
treatment effect for each study is shown on the y-axis, and the study-level covariate (mean side branch length) is on the x-axis. Odds ratio

> [ reflects the benefit of the 2-stent technique, and odds ratio <1 indicates the advantage of provisional stenting. The regression line is
presented using the solid black line with the grey area indicating a 95% confidence interval. The crossing point of the odds ratio equal to
one with the lower limit of the confidence interval corresponds to the mean side branch lesion length of 11 mm, which is a cut-off value
over which the benefit of the 2-stent strategy becomes apparent. D) Results of network meta-analysis: forest plots and p-scores for MACE.
CI: confidence interval; DK-crush: double-kissing crush; MACE: major adverse cardiac events; OR: odds ratio; RCT: randomised

controlled trial

one, but DK-crush was not significantly better than PS regarding Discussion

MI or stent thrombosis (Supplementary Figure 16, Supplementary  Our systematic review and meta-analysis on the percutaneous
Figure 17). In both of these sensitivity analyses, DK-crush was the  treatment of coronary bifurcation lesions have shown the follow-
best single strategy in terms of primary and secondary endpoints  ing: 1) overall, there was no significant difference between PS
according to the treatment rankings. and 2-stent techniques. 2) However, when only the RCTs with
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A MACE B Cardiac death
Crush Crush
Culotte Culotte
T-stenting T-stenting
DK-crush DK-crush
Provisional Provisional
C Myocardial infarction Target lesion revascularisation
Crush Crush
Culotte Culotte
T-stenting T-stenting
DK-crush DK-crush
Provisional Provisional
E Stent thrombosis
Crush
Culotte
T-stenting
DK-crush
Provisional

Figure 2. Network plots for MACE and secondary endpoints. A) MACE, (B) cardiac death, (C) myocardial infarction, (D) target lesion
revascularisation, and (E) stent thrombosis. The size of the nodes corresponds to the number of patients randomised to a given strategy, and

the thickness of connecting lines correlates with the number of available direct comparisons. DK-crush: double-kissing crush;, MACE: major

adverse cardiac events

true bifurcation lesions were included, there was a lower risk of
MACE in patients treated with 2-stent techniques. 3) The benefits
of the 2-stent strategy were more apparent in patients with longer
side branch lesions; this was especially observed in RCTs with
a mean lesion length greater than 11 mm. 4) When considering all
bifurcation strategies individually, DK-crush was associated with
the lowest event rates compared to the observed rates of other
techniques within each of the included trials.

Multiple RCTs have provided much of the evidence on differ-
ent strategies of bifurcation lesion stenting by comparing a simple
PS approach with complex upfront 2-stent techniques'’-%14-2528-33,
However, the results of these RCTs have been somewhat contrast-
ing, posing interpretive challenges. By pooling evidence from all
available RCTs, we have shown that PS versus 2-stent techniques
do not differ regarding MACE. This is in line with 2 previous
meta-analyses®*. Of note, as compared with a previous meta-
analysis by Ford et al**, we did not detect any difference in cardiac
death rates between these 2 techniques. Some essential differences
should be considered when interpreting this difference. First, Ford
et al included trials exclusively with long-term follow-up. Our
meta-regression analysis, however, did not show the advantage

of any strategy becoming more apparent over a longer follow-up.
Second, 2 landmark trials on bifurcation stenting — EBC MAIN
(The European Bifurcation Club Left Main Coronary Stent study)
and the 3-year outcomes of the DEFINITION II trial (Two-stent
vs Provisional Stenting Techniques for Patients With Complex
Coronary Bifurcation Lesions) — were not included in the previous
meta-analyses, but they were in ours®7%3435,

Of note, most of the trials included in this meta-analysis were
still using first-generation DES and stenting techniques without
POT! 4182325262831 ' To make our results more current, sensitivity
analyses were performed including only those RCTs using second-
generation DES and the POT technique, without any difference
from our primary analysis. The lack of improvement may be due
to the small number of RCTs included in these sensitivity ana-
lyses (6 and 4 trials, respectively). There is still a need for RCTs
that include routine POT and final kissing-balloon in the 2-stent
techniques, as well as with a greater use of intravascular imaging,
which nowadays represents the gold standard for managing bifur-
cation lesions®.

Specifically, looking at the RCTs that only included patients
with true bifurcation lesions, we showed a lower risk of MACE in
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Technique Random effects model OR 95%Cl  p-value p-score
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B Myocardial infarction
Technique Random effects model OR 95%Cl  p-value p-score
DK-crush —n— 057 (03508 002 091
T-stenting L 078 [0.23-268] 070 0.62
Provisional 1.00 NA 0.48
Culotte —— 106 (0681677 079 040
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Figure 3. Forest plots and p-scores presenting the results of network meta-analysis for secondary outcomes. A) Cardiac death, (B) myocardial

infarction, (C) target lesion revascularisation, and (D) stent thrombosis. Provisional stenting is shown as a reference. CI: confidence interval;

DK-crush: double-kissing crush; NA: not applicable; OR: odds ratio

the 2-stent versus 1-stent strategy, which, to the best of our knowl-
edge, is a novel finding. However, considering the significant het-
erogeneity of the included trials, these results suggest improved
outcomes in selected patients treated with 2-stent techniques
rather than all patients with true bifurcations. For example, sub-
group analyses of previous NMAs have shown an advantage of the
2-stent approach only in RCTs where the mean side branch lesion
length >10 mm®3. Nevertheless, this cut-off in the previous meta-
analyses was selected somewhat arbitrarily. Therefore, taking this
into account, we performed a meta-regression which demonstrated
that the longer the mean study-level side branch lesion was, the
greater the advantage of the 2-stent strategy. This was the most
apparent in RCTs with a mean length of more than 11 mm. This
finding seems to reaffirm the current European Bifurcation Club
recommendations to consider an upfront 2-stent strategy if the side
branch lesion length is >10 mm®. However, bearing in mind the
limitations of the meta-regression, it should be interpreted with
caution, as this analysis was observational in nature and referred
to the study-level rather than patient-level data. Hence, the exact
mechanism of the lower incidence of MACE in the 2-stent arms
of trials with longer mean side branch lengths remains unclear.
Our NMA, in analysing all the bifurcation techniques individu-
ally, demonstrated excellent outcomes with the DK-crush technique,
in line with multiple RCTs and previous NMAs®!3¢, Contrary to the
previous NMA by Di Gioia et al, our meta-analysis demonstrated
the benefit of DK-crush, not only in terms of MACE and TLR
but also with lower rates of MI and ST. This might be explained
by the consideration in our analysis of the 3-year outcomes of
the DEFINITION II trial, which included only very complex true

bifurcations, where the advantage of DK-crush is the greatest. It is
noteworthy to consider, when interpreting the results of RCTs with
a limited number of enrolling centres whose operators are highly
familiar with DK-crush (e.g., in the DKCRUSH-V trial, the primary
operators’ previous DK-crush cases were reviewed by the steer-
ing committee before starting randomisation to ensure appropriate
technique), that the reproducibility of these trials’ findings in real
life is limited®. DK-crush is indeed time- and resource-consuming
and requires more experience than the other stenting strategies®. In
the recent EBC MAIN trial, for example, DK-crush was used only
in 5% of cases in the 2-stent arm, demonstrating low utilisation of
this technique in European centres. Owing to this, the clinical appli-
cability of findings from the pairwise meta-analysis comparing PS
with all 2-stent techniques might be higher than the results of the
NMA, especially in the case of centres/operators that are not expe-
rienced in performing DK-crush.

A substantial amount of between-trial heterogeneity in the
pairwise meta-analysis regarding MACE, MI, and TLR, which
remained significant in multiple sensitivity analyses, must be
acknowledged. This variation in trial outcomes may result, for
example, from differences in study design, endpoint definitions,
and patients’ clinical and angiographic characteristics. High
between-trial heterogeneity might also be explained by differences
in the outcomes of techniques included in the 2-stent strategy arm.
Of note, we demonstrated a substantial decrease in residual het-
erogeneity in the meta-regression, indicating the potential effect
of study-level side branch lesion length on the benefit of 2-stent
techniques. However, as discussed above, this finding should be
interpreted as hypothesis-generating rather than confirmatory.
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MACE (No. of studies=22; No. of patients=6,726)
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Cardiac death (No. of studies=13; No. of patients=4,732)
Cochran’s Q test p-value=0.98; 1’=0% [0.0%-62.4%]; 1?=0
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0.85[0.53-1.38]
0.55[0.03-10.15]
0.55[0.23-1.33] 0.64 [0.27-1.52]
0.48[0.20-1.12] 0.56 [0.25-1.24]

Myocardial infarction (No. of studies=21; No. of patients=6,675)
Cochran’s Q test p-value=0.16; 1’=25.1% [0.0%-57.7%]; t?=0.09

DK-crush
0.73[0.20-2.70]
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0.53 [0.30-0.95] 0.73 [0.21-2.63]

0.40 [0.23-0.68] 0.55[0.15-1.98]
Target lesion revascularisation (No. of studies=17; No. of patients=5,789)
Cochran’s Q test p-value=0.57; 1’=0% [0.0%-55.0%]; =0

DK-crush

0.41 [0.30-0.561

0.40 [0.26-0.61]

0.37 [0.25-0.54] 0.89 [0.63-1.25]

0.28 [0.15-0.53] 0.69 [0.39-1.21]

Stent thrombosis (No. of studies=17; No. of patients=6,347)
Cochran’s Q test p-value=0.45; 1’=0% [0.0%-55.0%]; t?=0
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0.48 [0.25-0.91]

0.41[0.18-0.97]
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Figure 4. The results of the network meta-analysis presented using the league table. The lower triangle (dark blue boxes) contains network
treatment estimates (odds ratios and 95% confidence intervals; comparison of treatment in a row versus a column), and the upper triangle
(light blue boxes) contains direct treatment estimates from pairwise comparisons (comparison of treatment in a column versus a row).
Significant differences in event rates between treatment strategies are in bold. DK-crush: double-kissing crush; NA: not applicable (lack of

direct comparisons of 2 techniques in included trials).

Although some NMAs analysing different bifurcation stenting tech-
niques have been published in recent years®!*!343¢ our paper pre-
sents some remarkable novelties. First, our analysis included the
recent landmark trials, which provided much new data on the role
of particular techniques in the treatment of bifurcation lesions”.
Second, the prespecified sensitivity analysis, which included studies
exclusively enrolling patients with true bifurcation lesions, showed

a potential benefit of 2-stent techniques in this specific subgroup of
patients. Third, the meta-regression showed that the longer the mean
side branch lesion was (as a continuous variable), the greater the
advantage of the 2-stent strategy. Fourth, we performed the whole
spectrum of prespecified sensitivity analyses to assess the evidence
on bifurcation techniques in the current bifurcation treatment sce-
narios by including RCTs utilising second-generation DES or POT.



Limitations

Some limitations should be acknowledged. First, the definitions
of endpoints differed across the included RCTs, especially regard-
ing MACE, which was considered in our meta-analysis according
to the given study’s definition. Moreover, Bifurcation Academic
Research Consortium criteria for standardised endpoints in coro-
nary bifurcation studies have been recently published”’. Owing
to this, these standardised definitions were not used in the RCTs
included in our meta-analysis. However, the results for secondary
endpoints, for which the definitions varied to a lesser degree than
those for the primary endpoint, were mainly consistent with the
MACE findings.

In addition, RCTs analysed in our paper differed signi-
ficantly regarding follow-up length. However, meta-regression
showed that the follow-up duration did not affect the results.
Furthermore, the sensitivity analysis of time-to-event data
(available only for 8 of 18 RCTs included in the pairwise meta-
analysis) was consistent with the meta-analysis of binary-out-
come data.

The trials included were also of mixed quality. Notably, in the
older trials the risk of bias was generally higher. In addition, as
operators could not be blinded to patient allocation, the included
RCTs were not double-blinded, which is a potential source of bias.
However, the sensitivity analyses, after excluding the RCTs with the
highest risk of bias, demonstrated results consistent with the primary
analysis. Moreover, meta-regression by the publication year revealed
that the findings of the meta-analysis were consistent across all
years except for myocardial infarction (newer RCTs tended to show
more benefit from 2-stent techniques in terms of this endpoint).

There was a relatively high crossover rate, especially in
the case of RCTs analysing PS versus 2-stent techniques.
Unfortunately, our meta-analysis was performed based only
on the intention-to-treat principle (23 of 24 RCTs included
in the review provided sufficient data for this analysis), as
data on per-protocol or as-treated analyses were not routinely
reported. However, this high crossover from 1-stent to 2-stent
techniques reflects the modern PS approach. Thus, the clini-
cal applicability of the intention-to-treat analysis is the greatest*.

Additionally, 6 of the RCTs included in NMA allowed for more
than 1 technique in the 2-stent strategy arm. In these cases, we
allocated these groups to the most frequently used technique in
a given arm, which varied from 50% to 93%. Owing to this limita-
tion, we conducted a sensitivity analysis by excluding these RCTs,
which provided similar findings as the primary analysis.

Finally, there were considerable differences in terms of devices
utilised (i.e., drug-eluting stent generations), interventional tech-
niques (including POT and final kissing-balloon inflation), and
bifurcation anatomies (for example, the prevalence of true bifur-
cations, left main bifurcations, vessel sizes, and lesion lengths),
which might explain the heterogeneity of the results. We were able
to address some of these issues by performing several sensitiv-
ity and meta-regression analyses. However, the others required the
use of individual patient data, which were unavailable.

Meta-analysis of bifurcation stenting techniques

Conclusions

In the treatment of coronary bifurcation lesions, overall, 2-stent
techniques were not significantly better than PS. However, there
might be some benefit from 2-stent techniques in selected patients
with true bifurcation lesions, especially in those with longer side
branch lesions. Moreover, when bifurcation stenting techniques are
analysed individually at the network level, DK-crush was assoc-

iated with lower event rates as compared with other techniques.

Impact on daily practice

This meta-analysis demonstrated no advantage of the routine
use of 2-stent techniques in patients with coronary bifurcation
lesions. However, the results of the sensitivity analysis suggest
that there might be a benefit of a 2-stent approach in selected
patients with true bifurcation lesions, especially in the case of
long side branch lesions. In addition, a network meta-analysis
revealed that DK-crush is associated with the lowest event rates
compared to all other techniques.
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Supplementary data

Supplementary Table 1. PRISMA NMA Checklist of items to include when reporting a systematic review involving a network meta-analysis.

Section/Topic Item # Checklist Item

Reported on Page #

TITLE

Title 1 Identify the report as a systematic review incorporating a network
meta-analysis (or related form of meta-analysis).

ABSTRACT

Structured summary 2 Provide a structured summary including, as applicable:
Background: main objectives
Methods: data sources; study eligibility criteria, participants, and
interventions; study appraisal; and synthesis methods, such as
network meta-analysis.
Results: number of studies and participants identified; summary
estimates with corresponding confidence/credible intervals;
treatment rankings may also be discussed. Authors may choose to
summarize pairwise comparisons against a chosen treatment
included in their analyses for brevity.
Discussion/Conclusions: limitations; conclusions and implications
of findings.
Other: primary source of funding; systematic review registration
number with registry name.

INTRODUCTION

Rationale 3 Describe the rationale for the review in the context of what is already
known, including mention of why a network meta-analysis has been
conducted.

2-3



Objectives

METHODS

Protocol and registration

Eligibility criteria

Information sources

Search

Study selection

Data collection process

Data items

Geometry of the network

Risk of bias within individual studies

10

11

S1

Provide an explicit statement of questions being addressed, with
reference to participants, interventions, comparisons, outcomes, and
study design (PICOS).

Indicate whether a review protocol exists and if and where it can be
accessed (e.g., Web address); and, if available, provide registration
information, including registration number.

Specify study characteristics (e.g., PICOS, length of follow-up) and
report characteristics (e.g., years considered, language, publication
status) used as criteria for eligibility, giving rationale. Clearly describe
eligible treatments included in the treatment network, and note
whether any have been clustered or merged into the same node (with
justification).

Describe all information sources (e.g., databases with dates of
coverage, contact with study authors to identify additional studies) in
the search and date last searched.

Present full electronic search strategy for at least one database,
including any limits used, such that it could be repeated.

State the process for selecting studies (i.e., screening, eligibility,
included in systematic review, and, if applicable, included in the meta-
analysis).

Describe method of data extraction from reports (e.g., piloted forms,
independently, in duplicate) and any processes for obtaining and
confirming data from investigators.

Listand define all variables for which data were sought (e.g., PICOS,
funding sources) and any assumptions and simplifications made.

Describe methods used to explore the geometry of the treatment
network under study and potential biases related to it. This should
include howthe evidence base has been graphically summarized for
presentation, and what characteristics were compiled and used to
describe the evidence base to readers.

Describe methods used for assessing risk of bias of individual studies
(including specification of whether this was done at the study or

Supplementary materials

27

7-8



Sum mary measures

Planned methods of analysis

Assessment of Inconsistency

Risk of bias across studies

Additional analyses

RESULTSY

13

14

S2

15

16

outcome level), and how this information is to be used in any data
synthesis.

State the principal summary measures (e.g., risk ratio, difference in
means). Also describe the use of additional summary measures
assessed, such as treatment rankings and surface under the
cumulative ranking curve (SUCRA) values, as well as modified
approaches used to present summary findings from meta-analyses.
Describe the methods of handling data and combining results of
studies for each network meta-analysis. This should include, but not
be limited to:

e Handling of multi-arm trials;

e Selection of variance structure;

e Selection of prior distributions in Bayesian analyses; and

e  Assessment of model fit.
Describe the statistical methods used to evaluate the agreement of
direct and indirect evidence in the treatment network(s) studied.
Describe efforts taken to address its presence when found.
Specify any assessment of risk of biasthat may affect the cumulative
evidence (e.g., publication bias, selective reporting within studies).

Describe methods of additional analyses if done, indicating which
were pre-specified. This may include, but not be limited to, the
following:

e Sensitivity or subgroup analyses;

e Meta-regression analyses;

e Alternative formulations of the treatment network; and

e Use of alternative prior distributions for Bayesian analyses (if

applicable).

7-8

7-8

7-8

7-8



Study selection

Presentation of network structure

Summary of network geometry

Study characteristics
Risk of bias within studies

Results of individual studies

Synthesis of results

Exploration for inconsistency

Risk of bias across studies

Results of additional analyses

18

19

20

21

S5

22

23

Give numbers of studies screened, assessed for eligibility, and
included in the review, with reasons for exclusions at each stage,
ideally with a flow diagram.

Provide a network graph of the included studies to enable
visualization of the geometry of the treatment network.

Provide a brief overview of characteristics of the treatment network.
This may include commentary on the abundance of trials and
randomized patients for the different interventions and pairwise
comparisons in the network, gaps of evidence in the treatment
network, and potential biases reflected by the network structure.
For each study, present characteristics for which data were extracted
(e.g., study size, PICOS, follow-up period) and provide the citations.

Present data on risk of bias of each study and, if available, any
outcome level assessment.

For all outcomes considered (benefits or harms), present, for each
study: 1) simple summary data for each intervention group, and 2)
effect estimates and confidence intervals. Modified approaches may
be needed to deal with information from larger networks.

Present results of each meta-analysis done, including
confidence/credible intervals. In larger networks, authors may focus
on comparisons versus a particular comparator (e.g. placebo or
standard care), with full findings presented in an appendix. League
tables and forest plots may be considered to summarize pairwise
comparisons. If additional summary measures were explored (such as
treatment rankings), these should also be presented.

Describe results from investigations of inconsistency. This may
include such information as measures of model fit to compare
consistency and inconsistency models, P values from statistical tests,
or summary of inconsistency estimates from different parts of the
treatment network.

Present results of any assessment of risk of bias across studies for the
evidence base being studied.

Give results of additional analyses, if done (e.qg., sensitivity or
subgroup analyses, meta-regression analyses, alternative network

9,27

30-32

9-10
9-10

9-10

10, 33-39

9-10, supplementary materials

9-10, supplementary materials



DISCUSSION
Summary of evidence

Limitations

Conclusions

FUNDING
Funding

24

25

26

27

geometries studied, alternative choice of prior distributions for
Bayesian analyses, and so forth).

Summarize the main findings, including the strength of evidence for
each main outcome; consider their relevance to key groups (e.g.,
healthcare providers, users, and policy-makers).

Discuss limitations at study and outcome level (e.qg., risk of bias), and
at review level (e.g., incomplete retrieval of identified research,
reporting bias). Comment on the validity of the assumptions, such as
transitivity and consistency. Comment on any concerns regarding
network geometry (e.g., avoidance of certain comparisons).
Provide a general interpretation of the results in the context of other
evidence, and implications for future research.

Describe sources of funding for the systematic review and other
support (e.g., supply of data); role of funders for the systematic
review. This should also include information regarding whether
funding has been received from manufacturers of treatments in the
network and/or whether some of the authors are content experts with
professional conflicts of interest that could affect use of treatments in
the network.

12

14-15

15

15

Abrreviations: PICOS = population, intervention, comparators, outcomes, study design.



Supplementary Table 2. Search strategies.

Database Queries

Pubmed Random* AND bifurcation AND (stenting OR PCI OR percutaneous
coronary intervention)

Scopus TITLE-ABS-KEY (random* AND bifurcation AND ( stenting OR
pci OR (percutaneous AND coronary AND intervention)))




Supplementary Table 3. Definitions of endpoints of included trials.

Study MACE Cardiac death | Myocardial infarction TLR Stent thrombosis
BBC ONE All-cause death, | NA Typical rise and fall of biochemical markers of ND ARC criteria (definite ST)
2010 MI, TVF myocardial necrosis with ischemic symptoms or
ECG changes as per European Society of
Cardiology/American College of Cardiology
guidelines. For patients in the first 24 hours after
PCI, CK >3 times the upper limit of normal was
taken as the cutoff point for the diagnosis of
myocardial infarction. For patients who already
had a diagnosis of myocardial infarction on the
current admission, CK rise to >50% of the
previous value was used.
BBK 1 2015 All-cause death, | NA The presence of new Q waves in two or more Coronary artery bypass ARC criteria
MI, TLR contiguous electrocardiographic leads or an surgery or repeat (definite/probable ST)
elevation of creatine kinase or its MB isoenzyme percutaneous angioplasty
to at least three times the upper limit of normalin | involving the stented segment
two samples during hospitalization. After and performed for symptoms
discharge, the diagnosis of myocardial infarction or signs of ischaemia in the
was made according to the European Society of presence of angiographic
Cardiology/American College of Cardiology restenosis.
consensus document and based on new rise in
troponin T >0.03 mg/L associated with either
typical symptoms and/or typical ECG changes
and/or typical angiographic findings.
BBK Il 2016 | Cardiac death, ND The presence of new Q waves in two or more Coronary artery bypass ARC criteria
TVMI, TLR contiguous electrocardiographic leads or an surgery or repeat PCI (definite/probable ST)

elevation of creatine kinase or its MB isoenzyme
to at least three times the upper limit of normalin
two samples during hospitalization. After
discharge, the diagnosis of myocardial infarction
was made according to the European Society of
Cardiology/American College of Cardiology
consensus document and based on new rise in
troponin T >0.03 mg/L associated with either
typical symptoms and/or typical ECG changes
and/or typical angiographic findings.

involving the stented segment
and performed for symptoms
or signs of ischemia in the
presence of angiographic
restenosis or for high grade
(>70%) angiographic
restenosis irrespective of the
clinical presentation.




CACTUS Cardiac death, ND Q-wave MI was defined as the development of ND ARC criteria (definite ST)
2009 Q-wave ornon— new, pathological Q waves in 2 or more
Q-wave, MlI, contiguous leads with postprocedure CK or CK-
TVR MB levels above normal. Non—-Q-wave MI was
defined as an elevation of postprocedural CK
levels 2 times normal levels with elevated CK-
MB in the absence of pathological Q waves.
Colombo et Presence of NA ND Repeat revascularization Defined as any of the
al., 2004 cardiac death, driven by symptoms or following: angiographic
Q-wave ornon— laboratory testingand a demonstration of stent
Q-wave MI, or stenosis 50% within the closure or intrastent
TVR. treated vessel on follow-up thrombus, unexplained
angiography. sudden death, or Ml
occurring within 30 days
of stent implantation and
without concomitant
documentation of a patent
stent.
DEFINITIO | Cardiac death, | Any death Peri-procedural M1 (within 48 h) was defined asa | Angina orischaemia ARC criteria
N 11 2022 TVMI, or without a clear CK-MB >10 the upper reference limit (URL) of (confirmed by symptoms, (definite/probable ST)
clinically driven | non-cardiac the assay, or >5 URL plus either: (i) new exercised EKG or nuclear
TLR. cause. pathological Q waves in >_2 contiguous leads or medicine or coronary
new left bundle branch abnormality; (ii) physiological assessment)
angiographically documented graft or coronary referable to the target lesion
artery occlusion or new severe stenosis with requiring repeat PCI or
thrombosis; (iii) imaging evidence of new loss of coronary artery bypass graft.
viable myocardium; or (iv) new regional wall
motion abnormality. Spontaneous M1 (after 48 h)
was defined as a clinical syndrome consistent with
M1 with a CK-MB or troponin >1 URL and new
ST-segment elevation or depression or other
findings as above. All MIs were considered TVMI
unless there was clear evidence that they were
attributable to a non-target vessel.
DKCRUSH-1 | Cardiac death, ND Creatine kinase-MB (CK-MB) enzymeelevation > | Repeatrevascularization with | Acute coronary syndrome
2009 MI, TLR by 3 times the upper limit of the normal value, either | a diameter stenosis >50% with angiographic
either PCI or with (Q wave MI) or without (non-Q wave MI), within the stent or in the 5 documentation of either
CABG. and new Q waves in at least two contiguous leads | mm distal or proximal vessel occlusion or

on electrocardiogram.

thrombus within or




segments adjacent to the
stent.

adjacent to a previously
successfully implanted
stent, or in the absence of
angiographic
confirmation, either acute
M1 in the distribution of
the treated vessel or death
not clearly attributable to
other causes.

DKCRUSH- Cardiac death, All deaths were Plasma level of creatine kinase (CK)-MB and Any repeat revascularization | ARC criteria
11 2017 MI, TVR considered as troponin I/T increased to >3x the upper normal (PCI or CABG) for target (definite/probable ST)
cardiac in origin | limit in no fewer than 2 blood samples. lesions in the presence of
unless non- symptoms or objective signs
cardiac reasons of ischemia.
were indicated.
DKCRUSH- | Cardiac death, | All deathswere | Plasma level of creatine kinase (CK)-MB and Any repeat revascularization | ARC criteria
111 2015 MI, TVR considered as troponin I/T increased to >3x the upper normal (PCI or CABG) fortarget (definite/probable ST)
cardiac in origin | limit in no fewer than 2 blood samples. lesions in the presence of
unless non- symptoms or objective signs
cardiac reasons of ischemia.
were indicated.
DKCRUSH- | TLF: Cardiac Any death Periprocedural MI was defined as creatine kinase- | Angina orischemia referable | ARC criteria
V 2019 death, TVMI, or | withouta clear myocardialband >10x the upper reference limit of | to the target lesion requiring (definite/probable ST)
clinically driven | non-cardiac the assay, or >5x upper reference limit plus: 1) repeat PCIl or CABG.
TLR. cause. new pathological Q waves in >2 contiguous leads
or new left bundle branch block; 2)
angiographically documented graft or coronary
artery occlusion or new severe stenosis with
thrombosis; or 3) imaging evidence of new loss of
viable myocardium or new regional wall motion
abnormality. Spontaneous M1 (after 72 h) was
defined as a clinical syndrome consistent with Ml
with creatine kinase-myocardial band or troponin
>1x upper reference limit and new ST-segment
elevation or depression or other findings as
previously mentioned.
EBC MAIN All-cause death, | NA The Universal Definition of Myocardial Infarction | If either main vessel or side ARC criteria
2021 MI, TLR (Revision 2013) was used, except for the category | vessel requires or undergoes | (definite/probable ST)

of PCl-related myocardial infarction (Type 4a) or

attempted repeat




coronary artery bypass graft-related myocardial
infarction (Type 5), which were based on the
expert consensus definition from Society for
Cardiovascular Angiography and Interventions
(SCAI). Therefore, in patients who are stable on
admission, the peak biomarker measured post-PCl
will need to rise to 10x the local laboratory upper
limit of normal (ULN) for CK [6x with new
persistent left bundle branch block (LBBB) or Q
waves] or 70x the local laboratory ULN for
troponin (35x with new persistent LBBB or Q
waves). In patients with an acute coronary
presentation and raised biomarkers on admission,
the peak biomarker measured post-PCI will need
to rise to an absolute increase of 10x the local
laboratory ULN for CK (5% with persistent LBBB
or Q waves) or an absolute increase of 70x the
local laboratory ULN for troponin (35x with
persistent LBBB or Q-waves).

revascularization with either
balloon angioplasty, stenting,
or coronary artery bypass
grafting, within the previous
treated vessel area (balloon or
stent) or within 5mm adjacent
to this area.

EBC TWO
2016

All-cause death,
MI, TVR

NA

Typicalrise and fall of biochemical markers of
myocardial necrosis with ischemic symptoms or
ECG changes as per European Society of
Cardiology/ American College of Cardiology
guidelines. Periprocedural Ml is arbitrarily defined
by the elevation of cTn values (>5x99th percentile
URL) in patients with normal baseline values
(<99th percentile URL) or a rise of cTn values
>20% if the baseline values are elevated and are
stable or falling. In addition, either (1) symptoms
suggestive of myocardial ischemia, (2) new
ischemic ECG changes, or (3) angiographic
findings consistent with a procedural complication
or (4) imaging demonstration of new loss of viable
myocardium or new regional wall motion
abnormality are required.

NA

ARC criteria
(definite/probable ST)

Linetal.,
2010

Cardiac death,
MI, TVR, stent
thrombosis

ND

Procedure-related M1 was considered if CK-MB
or troponin-I increased to more than three times
the upper limit of normal (ULN). In theabsence of
a new Q wave, CK-MB at least 3 x ULN was

Repeat revascularization with
stenosis diameter (SD) at
least 50% within the stent or
in the adjacent segments

ARC criteria
(definite/probable ST)




defined as a non-Q wave MI. Development of a
new Q wave in two or more contiguous
electrocardiogram leads, with CK-MB at least 3 x
ULN, was defined as a new Q wave infarction.

5mm distally or proximally to
the stent. If separate stents
were placed at either end of a
target lesion, this counted as
two interventions.

NBBS IV Cardiac death, Death from Non-procedural myocardial infarction required Target lesion ARC criteria
2020 non-procedural | coronary artery | evidence of myocardial necrosis by at least one of | revascularisation was defined | (definite/probable ST)
M, clinically disease including | the following criteria: (1) detection of a rise and/ asrepeat revascularisation by
indicated TLR myocardial or fall of cardiac biomarkers with at least one percutaneous coronary
and definite infarction, value above the 99th percentile of the upper intervention (PCI) or
stent sudden death reference limit (URL) and evidence of ischaemia | coronary artery bypass
thrombosis. with a possible in the myocardium documented by either surgery of the target lesion
or definite cardia | symptoms of ischaemia, ECG changes indicative | defined as the stented or
cause, death of acute ischaemia (new ST-T changes, new left balloon-treated segments and
from heart bundle branch block (LBBB), new pathological Q | their 5 mm margins in all
failure including | waves in the ECG), evidence of new loss of viable | three coronary branches.
cardiogenic myocardium or new cardiac wall motion
shock, and death | abnormality. (2) Sudden and unexpected cardiac
related to a death with at least one of the following: cardiac
cardiac arrest, symptoms suggestive of myocardial
procedure within | ischaemia, presumably new ST-segment elevation,
28 days from the | ornew LBBB, and/or evidence of fresh thrombus
procedure. by coronary angiography and/or at autopsy. (3)
Cardiac death Pathological findings suggestive of acute
did not include myocardial infarction.
death due to
pulmonary
embolism,
cerebrovascular
attacks or other
vascularbutnon-
cardiac events.
NBS 2013 Cardiac death, ND Non—Q-wave myocardialinfarction was defined as | Repeat revascularization by | Angiographically

non—
percutaneous
coronary
intervention
(PCI)-related
myocardial

a CK-MB mass or troponin-T/troponin-I increase
to >3 times the upper limit of normal combined
with clinical signs of myocardial infarction, in the
absence of pathological Q waves and notrelated to
an interventional procedure. Q-wave myocardial
infarction was defined as development of new

PCI or surgery of the target
lesion.

documented contrast
filling defect of the target
lesion in the presence of
an acute coronary
syndrome.




infarction (MI),
target vessel
revascularizatio

pathological Q waves in 2 or more contiguous
leads together with clinical signs of myocardial
infarction (chest pain or increase in myocardial

n (TVR), and injury markers).
stent thrombosis
(ST).

NSTS 2013 Cardiac death, Death was Nonprocedure-related M, a rise of biochemical Repeated revascularization ARC criteria
MI notrelated to | considered markers exceeding the decision limit of by PCI or surgery of the (definite/probable/possibl
percutaneous cardiac unless myocardial infarction (above the 99th percentile) | target lesion. e ST)
coronary other cause for a reference population provided an coefficient
intervention, documented. of variation of <10%) with at least one of the
TVR. following: (1) ischemic symtomps; (2) ECG

changes indicative of ischemia (ST segment
elevation or depression; (3) development of
pathological Q-wave; and (4) no relation to a PCI
procedure.

Pan et al., Cardiac death, NA ND ND NA

2004 MI, TLR

PERFECT All-cause death, | Deaths were MI was defined as an increase in creatine kinase- Repeatrevascularization with | ND

2015 MI, TVR considered myocardial band concentration to >3x the upper PCI or coronary artery bypass

cardiac unless an | limit of the normal range, with ischemic surgery for restenosis of the

unequivocal, symptoms or new ischemic electrocardiographic entire segment involving the

non-cardiac changes. implanted stent and within 5

cause was mm of the distal and

established. proximal margins of the
stent.

Ruiz- Cardiac death, ND Hospital admission with a diagnosis of acute NA ARC criteria

Salmeron et MI, TVR coronary syndrome with or without ST segment (definite/probable ST)

al., 2013 elevation.

SMART- Cardiac death, All deaths were Elevated cardiac enzymes (troponin or the Repeat PCI of the lesion ARC criteria

STRATEGY | MI,TLR considered myocardial band fraction of creatine kinase) within 5 mm of stent (definite/probable ST)

11 2021 cardiac unlessa | greater than the upper limit of normal that deployment

definite non- occurred with ischemia symptoms or

cardiac cause electrocardiogram findings indicative of ischemia
could be that were unrelated to the index procedure.
established. Procedure-related myocardial infarction was

defined as an elevated myocardialband fraction of
creatine kinase more than 3 times above the upper




limit of normal within 48 hours of the index
procedure.

Yeetal., 2010 | Cardiac death, All deathswere | A non-Q-wave MI was defined as a rise of Repeatrevascularizationfora | NA
MI, TVR considered to be | creatinine kinase-MB concentration to three times | stenosis greater than 50% in
of cardiac origin | the upper limit of normalin the absence of the target lesion of either
unless otherwise | pathological Q waves. theMB or SB.
documented
Yeet al., Cardiac death, All deaths were A non-Q wave myocardial infarction was defined | Repeatrevascularization with | ND
2012 M, clinical- regarded as as a creatine kinase (CK)-MB concentration a stenosis >50% in the target
driven TVR being of cardiac | increase three times the upper limit of the normal | lesion in either the MV or
origin unless value in the absence of pathological Q waves. SB.
otherwise
documented.
Zhang et al., | Cardiac death, ND Non-Q-wave MI was defined asa CK-MB or Repeat target lesion therapy | ARC criteria
2016 MI, TVR and cTnT/cTnl that had increased to >3 times the either by PCI or by surgery.
ST upper limit of the normal range combined with
clinical signs of myocardial infarction (Ml),
without new onset of pathological Q waves. Q-
wave MI was defined as new development of
pathological Q waves in two contiguous leads,
together with clinical signs of Ml (chest pain or
increase in myocardial injury markers)
Zheng et al., Cardiac death, ARC definition ARC definition ND ARC definition
2016 MlI, ST, and/or
TVR

Abbreviations: ARC = Academic Research Consortium; CABG = coronary artery bypass grafting; NA = not applicable; ND = no data; MI = myocardial
infarction; TLR = target lesion revascularization; TVR = target vessel revascularization; ST = stent thrombosis.



Supplementary Table 4. Clinical characteristics of patients in included trials, stratified by randomisation arms.

Study Comparison Age, Sex, Diabetes, | Smoking, n | Hypertension, n | Previous | Previous | LVEF, %, | ACS, n
years, male, n n (%) (%) (%) Ml, n (%) PCI, n | mean (SD) (%)
mean (%) (%)

(SD)
BBC ONE 2010 | Provisional vs.2- | 64 (10);64 | 192 (77); 31(13); 28 42 (17); 43 142 (57); 154 (62) 57 (23); 63 | 42(17);40 ND (ND); | 79(31);89
stent (11) 193 (77) (11) 17) (25) (16) ND (ND) (35)
BBK | 2015 Provisional vs. T- | 66.7(9.2); | 80(79.4); | 26(25.7);19 | 10(9.9);14 | 93(92.1);90(89.1) | 19(18.8);21 | 45(44.6);52 | 59(12);61 | 0(0);0(0)
stenting 66.9 (10.5) | 79(78.2) (18.8) (13.9) (20.8) (51.5) (12)
BBK 11 2016 Culotte vs. TAP | 66.3(10.6); | 107 (71.3); | 41(27.3);42 | 17(11.3);17 | 132(88);128(85.3) | 24(16);32 | 57(38);48 | 56(7.3);57 | 32(21.3);
69.1(10.3) | 114 (76) (28) (11.3) (21.3) (32) (6) 29 (19.3)
CACTUS 2009 Crush vs. 65 (10); 67 | 142(80.2); | 42(23.7);38 | 36(20.3); 29 125 (70.6); 138 79 (44.6);61 | 55(31.1);46 | ND(ND); | 78(44);63
Provisional (10) 132 (76.3) (22) (16.8) (79.8) (35.3) (26.6) ND (ND) (47.4)

Colombo et al. 2-stent vs. 63 (10); 62 | 48 (76);21 13(21);6 | ND (ND);ND | ND (ND); ND (ND) | ND (ND); ND (ND); 59 (10); 59 11 (17); 4

2004 Provisional ) (91) (26) (ND) ND (ND) ND (ND) 9) (17)

DEFINITION Il 2-stent vs. 63 (11); 64 | 255(77.7); | 112 (34.1); | 93(28.4);98 215 (66.2); 230 39 (11.9);42 | 65(19.8);54 | 59(10);60 | 232(70.8);

2022 Provisional (10) 250 (76.9) | 116 (35.7) (30.2) (70.1) (12.9) (16.6) (10) 237 (73)

DKCRUSH-1 Crush vs. DK-crush | 63.9 (8.6); ND (70); | ND (8.4);ND | ND (62.6); | ND(76.6); ND(76.2) | ND (12.1); | ND(11.2); | 627(13.2); | ND(70.1);

2009 63.8(9.2) | ND(76.2) 27) ND (63.8) ND (8.6) ND (11.5) 61.6(11.2) | ND (69.5)




DKCRUSH-II DK-crush vs. 63.9 (11.1); | 146 (78.9); | 36 (19.5);44 | 57 (30.8); 44 121 (65.4); 112 32 (17.3);26 | 39(21.1);38 | ND (ND); | 153 (82.7);
2017 Provisional 64.6 (9.9) 141 (76.2) (23.8) (23.8) (60.5) (14.1) (20.5) ND (ND) 157 (84.9)
DKCRUSH-II1 DK-crush vs. 64.3(10.3); | 162 (77.1); | 67(31.9);63 | 58(27.6); 54 148 (70.5); 128 32 (15.2);29 | 47 (22.4);31 ND (ND); 165 (78.6);
2015 Culotte 63.3(9.2) 167 (79.9) (30.1) (25.8) (61.2) (13.9) (14.8) ND (ND) 174 (83.3)
DKCRUSH-V Provisional vs. DK- | 64 (10); 65 | 188 (77.7); | 62(25.6);69 | 78(32.2);82 156 (64.5); 175 51(21.1);52 | 43(17.8);33 | 60(9);59(9) | 206 (85.1);
2019 crush 9) 199 (82.9) (28.8) (34.2) (72.9) (21.7) (13.8) 199 (82.9)
EBC MAIN 2021 | Provisional vs. 2- | 70.8 (10.1); | 182 (79); 66 (29); 62 36 (16); 30 180 (79); 190 (82) 60 (26); 62 | 93 (41); 99 ND (ND); | 78(33);93
stent 71.4 (9.8) 177 (74) (27) (13) (27) (43) ND (ND) (40)
EBC TWO 2016 Provisional vs. 62.9 (10.8); | 87(85); 76 | 26 (25); 30 58 (56); 49 65 (63); 66 (68) 40 (39);40 | 41 (40); 40 ND (ND); | 32 (31);31
Culotte 63.5(12.1) (78) (31) (50) (41) (41) ND (ND) (32)
Linetal., 2010 Provisional vs. 2- | 60.6(7.5); | 45(83.3); | 10(185);7 | 16(29.6);13 | 49(90.7);45(83.3) | 12(22.2);10 | 13 (24.1);13 | 55.63 (6.37); | 23 (42.6);
stent 59.2 (7.2) 41 (75.9) (13) (24.1) (18.5) (24.1) 57.11 (5.87) 22 (40.7)
NBBS IV 2020 Provisional vs. 2- | 64 (12);63 | ND (ND); | 36 (16.5);35 | 41(18.9);48 | 152 (70);149 (65.6) | ND (ND); | 77 (35.5); 76 | 57 (6);56 (7) | 28 (12.9);
stent (11) ND (ND) (15.4) (21.1) ND (ND) (33.5) 38 (16.7)
NBS 2013 Provisional vs. 2- | 63 (10);63 | ND (76); | ND (13); ND | ND (ND); ND | ND (54); ND (58) ND (ND); | ND (25);ND | ND (ND); ND (32);
stent (10) ND (78) (12) (ND) ND (ND) (25) ND (ND) ND (34)




NSTS 2013 Crush vs. Culotte 65 (10); 65 149 (71); 28 (13); 31 42 (20); 58 130 (62); 129 (60) ND (ND); 84 (40); 72 57 (11); 57 43 (21); 54
(11) 154 (71) (15) 27) ND (ND) (34) (12) (26)
Pan et al., 2004 Provisional vs. T- 61 (10); 58 | 34 (72); 38 20 (42); 17 18 (38); 23 28 (59); 25 (57) 9 (19); 17 ND (ND); 60 (11); 55 42 (89); 38
stenting (11) (86) (39) (52) (39) ND (ND) (112) (86)
PERFECT 2015 Crush vs. 60.9 (8.9); 160 (75.1); | 55(25.8);60 | 54 (25.4); 67 118 (55.4); 114 9(4.2);9 20(9.4); 11 60.4 (6.8); 82 (38.7);
Provisional 61.8 (8.8) 155 (75.2) (29.1) (32.5) (55.4) (4.9) (5.3) 59.5(7.2) 78 (38)
Ruiz-Salmerén et | Provisional vs. T- | 63.4 (13); | 28(85);28 | 15 (45);12 20 (61); 18 22 (67); 26 (72) ND (ND); | 7(21);9(25) | ND(ND); | 0(0);0(0)
al.. 2013 stenting 63.6 (13.1) (78) (33) (50) ND (ND) ND (ND)
SMART- Provisional vs. 2- | 655 (8.7);, | 15(65.2); | 10 (43.5); 11 6(26.1);5 18 (78.3); 17 (73.9) 1(4.3);2 5(217);4 | 59.1(10.9); | ND (ND);
STRATEGY Il stent 66.3 (10.6) 16 (69.6) (47.8) (21.7) (8.7) (17.4) 61.5 (9.3) ND (ND)
2021
Yeetal., 2010 DK-crush vs. 63.6 (1L5); | ND (64); | ND (16);ND | ND (ND); ND | ND (76);ND (73.1) | ND (ND); ND (ND); 59.2 (9.9); ND (96);
Provisional 63.2(9.9) | ND(73.1) (19.2) (ND) ND (ND) ND (ND) 57.2 (10.1) ND (76.9)
Yeet al., 2012 DK-crush vs. 635 (10.5); | 24 (63.2); 7(184);4 | ND (ND);ND | 29 (76.3); 20 (66.7) 4 (10.5); 2 ND (ND); 61.5 (9.8); 27 (71.1);
Provisional 61.7 (9.4) 23 (76.7) (13.3) (ND) 6.7) ND (ND) 64.4 (5.8) 19 (63.3)
Zhang et al., Provisional vs. 645 (10.7); | 48(923), | 10(19.2);11 | 31(59.6);27 | 35(67.3);33 (635) | 12(23.1);10 | 13 (25); 12 ND (ND); 37 (71.2);
2016 Culotte 64.2 (7.3) 43 (82.7) (21.2) (51.9) (19.2) (23.1) ND (ND) 32 (61.5)




Zheng et al.,
2016

Crush vs. Culotte

63.8 (3), 64
)

109 (72.7);
111 (74)

33 (22), 37
(24.7)

58 (38.7); 67
(44.7)

106 (70.7); 109
(72.7)

ND (ND);
ND (ND)

40 (26.7); 34
(22.7)

ND (ND);
ND (ND)

124 (82.7);
129 (86)

Abbreviations: ACS = acute coronary syndrome; MI = myocardial infarction; LVEF = left ventricular ejection fraction; PCI = percutaneous coronary

intervention; other - see Table 1.




Supplementary Table 5. Angiographic and procedural characteristics of patients in included trials, stratified by randomisation arms.

Study Comparision | Bifurcat | Bifurcat | Bifurcat | Bifurcat| True Medina | Medina | Medina SB FKB, n | Imaging | Procedu
ion LM, ion ion ion bifurcat | 1.1.1,n | 1.0.1,n | 0.1.1,n lesion (%) -guided ral
n(%) | LAD/D, | Cx/OM,| RCA,n | ion,n (%) (%) (%) lenght, PCI, n | success,
n(%) | n(%) (%) (%) mm, (%) n (%)
mean
(SD)
BBC ONE Provisional vs. 2- 0(0);0(0) | 201(81); | 35(14);28 | 9(4);12 202 (81); 150 (60); 19 (8);26 | 33(13);34 | ND (ND); 72 (29); ND (ND); | 235 (94);
2010 stent 209 (84) (11) (5) 209 (84) 149 (60) (10) (14) ND (ND) 189 (76) ND (ND) 234 (94)
BBK | 2015 Provisional vs. T- | 0(0);0(0) | 76 (75.2); | 16 (156.8); | 9(8.9);6 | 69 (68.3); | 36(35.6); | 8(7.9);6 | 25(24.8);, | 10.4 (4.1); | 101 (100); | ND (ND); | ND (ND);
stenting 74(73.3) | 21(20.8) (5.9) 69 (68.3) | 31(30.7) (5.9) 32(31.7) | 9.9(4.2) | 101(100) | ND (ND) | ND (ND)
BBK Il 2016 Culotte vs. TAP 28 (18.7); | 82(54.7); | 36(24);38 | 4(2.7);6 147 (98); ND (ND); | ND (ND); | ND (ND); | 13.8(6.6); | 150 (100); | ND (ND); | ND (ND);
23(15.3) | 83(55.3) (25.3) 4 143 (95.3) | ND(ND) | ND (ND) | ND(ND) | 15.5(6.9) | 150(100) | ND (ND) | ND (ND)
CACTUS Crush vs. Provisional | 0(0);0(0) | 131 (74); | 34(19);43 12 (7); 9 ND (ND); | ND (ND); | ND (ND); | ND (ND); 59 (4.7); | 163(92.1); [ 6(3.4);7 | ND (90.4);
2009 121 (70) (25) (5) ND (ND) ND (ND) ND (ND) ND (ND) 5.7(4.2) 156 (90.2) (4.1) ND (91.3)
Colombo et 2-stent vs. 0(0);0(0) | ND (ND); | ND (ND); | ND (ND); | 63(100); | ND (ND); | ND (ND); | ND (ND); | 5.5(4.1); 57 (90.5); | 22 (100); 58 (92.2);
al. 2004 Provisional ND (ND) | ND(ND) | ND(ND) | 22(100) | ND(ND) | ND(ND) | ND(ND) | 5.1(4.4) | 18(818) | 63(100); | 17 (77.3)
' (after PCI)
DEEINITIO 2-stent vs. 94 (28.7); | 205 (625); | 17 (5.2); | 12(3.7);9 | 328 (100); | 283 (86.3); | ND (ND); | 41 (12.5); 20.7 287 (99.3); | 80 (24.4); | 323 (98.5);
N 11 2022 Provisional 94 (28.9) | 197 (60.6) | 25(7.7) (2.8) 325(100) | 268(82.5) | ND (ND) | 47 (14.5) (10.1); 83(27.8) | 101(31.1) | 321(98.8)
19.9 (9.3)
DKCRUSH- | Crushvs. DK-crush | ND (15.9); | ND (61.7); | ND (14); | ND (8.4); | 156 (100); | ND (ND); | ND (ND); | ND (ND); | 10.5(7.5); | ND (76); | ND (ND); | ND (91.1);
1 2009 ND (15.3) | ND (65.7) | ND (11.3) ND (7.6) 155 (100) ND (ND) ND (ND) ND (ND) 10.3 (6.3) ND (100) ND (ND) ND (96.1)
DKCRUSH- DK-crush vs. 33(17.8); | 112(60.5); | 23 (12.4); | 17(9.2); | 185(100); | 155(83.8); [ 0(0);0(0) | 30 (16.2); 15.4 185 (100); | 85 (45.9); | 179 (96.8);
11 2017 Provisional 29 (15.7) | 110(59.5) | 30(16.2) | 16(8.6) | 185(100) | 144 (77.8) 41 (22.2) (11.3); | 147(79.5) | 88(47.6) | 173 (93.5)
14.9 (12.5)
DKCRUSH- | DK-crush vs. Culotte | 210 (100); [ 0(0); 0(0) | 0(0); 0(0) | 0(0); 0(0) | 210 (100); | 207 (98.7); | 0(0); 0(0) | 3(1.3);11 16.5 209 (99.5); | 145 (69); | 203 (96.7);
112015 209 (100) 209 (100) | 198 (94.8) (5.2) (11.1);17 | 208(99.5) | 154 (73.7) | 201 (96.2)
(13)
DKCRUSH- | Provisional vs. DK- | 242 (100); | 0(0);0(0) | 0(0);0(0) | 0(0);0(0) | 242 (100); | 190 (78.5); [ 0(0); 0 (0) | 52 (21.5); 16.6 191 (78.9); | 98 (40.5); | ND (ND);
V 2019 crush 240 (100) 240 (100) 204 (85) 36 (15) (11.9); 239(99.6) | 103(42.9) | ND (ND)
16.2 (14)
EBC MAIN Provisional vs. 2- 230 (100); [ 0(0); 0(0) | 0(0);0(0) | 0(0); 0(0) | 230(100); | 204 (90); | 0(0);0(0) | 23(10);25 | 5.8(4); 7.9 | 202(89); | 92 (40);88 | 224 (97);
2021 stent 237 (100) 237 (100) 206 (89) (11) (5.7) 217 (93) (38) 219 (92)
EBC TWO Provisional vs. 0(0);0(0) | 80(78); 75 | 16 (15); 18 | 6 (6); 4 (4) | 103 (100); | 83(81);66 | 6 (6); 7 (7) | 12(12);23 | 9.7(7.1); | 97 (94); 93 | ND (ND); 100 (97);
2016 Culotte (77) (19) 97 (100) (68) (24) 10.8 (7.3) (96) ND (ND) 95 (98)




Linet al., Provisional vs. 2- 0(0); 0(0) | 45(83.3); 5(9.3); 6 4(7.4);5 54 (100); 26 (48.1); 9 (16.7); 19 (35.2); 12.91 51(94.4); | ND (ND); | ND (ND);
2010 stent 43 (79.6) (11.2) (9.3) 54 (100) 23 (42.6) 13 (24.1) 18 (33.3) (3.12); 49 (90.7) ND (ND) ND (ND)
12.69
(2.75)

NBBS 1V Provisional vs. 2- 6(2.7);3 | 161(74.2); | 36 (16.6); | 14(6.5);9 | 221(100); | ND (ND); | ND (ND); | ND (ND); 6.4 (4.1); 79 (36.1); | ND (ND); | ND (ND);
2020 stent 1.3) 174 (76.6) | 40 (17.6) 4) 229 (100) ND (ND) | ND (ND) ND (ND) 7.7 (4.9) 208 (91.2) | ND (ND) ND (ND)
NBS 2013 Provisional vs. 2- ND (2); ND (73); ND (17); ND (7); ND (77); ND (ND); [ ND (ND); | ND (ND); 6.0 (4.8); ND (32); ND (ND); ND (97);

stent ND (1) ND (74) ND (18) ND (6) ND (67) ND (ND) | ND (ND) ND (ND) 6.4 (4.7) ND (74) ND (ND) ND (94)
NSTS 2013 Crush vs. Culotte 20 (10); 21 | 132(63); | 42 (20); 43 15(7); 9 153 (73); ND (ND); | ND (ND); | ND (ND); 7.3(5.8); 177 (85); | ND (ND); 205 (98);

(10) 142 (66) (20) (4) 177 (82) ND (ND) | ND (ND) ND (ND) 7.5 (6) 197 (92) ND (ND) 210 (98)
Pan et al., Provisional vs. T- 3(6);2(5) | 33(71);33 | 8(17);6 | 3(6);3(7) | 47 (100); ND (ND); [ ND (ND); | ND (ND); | ND (ND); | 28 (60); 34 | ND (ND); | 44 (94); 43
2004 stenting (75) (13) 44 (100) ND (ND) ND (ND) ND (ND) ND (ND) 77) ND (ND) 97)
PERFECT Crush vs. Provisional | 0 (0); 0 (0) | 200 (93.9); 10 (4.7); 3(1.4);1 | 194 (93.4); | 137(65.9); | 18(8.7); 39 (18.8); | 10.3(8.2); | 204 (95.8); | 204 (95.8); | ND (ND);
2015 190 (92.2) 15 (7.3) (0.5) 169 (83.7) | 126 (62.4) 18 (8.9) 25 (12.4) 8.3(7.3) 163 (79.1) | 197 (95.6) | ND (ND)
Ruiz- Provisional vs. T- 0(0); 0(0) | 24 (71); 26 9 (26); 6 1(3);4 27 (79.4); 24 (70.6); 3(8.8);3 0(0);1 ND (ND); | 14 (42); 23 | ND (ND); 34 (100);
Salmeron et stenting (72) a7 (11) 33 (91.7) 29 (80.6) (8.3 (2.8) ND (ND) (64) ND (ND) 34 (94)
al., 2013
SMART- Provisional vs. 2- 23(100); | 0(0);0(0) | 0(0);0(0) | 0(0);0(0) | 23 (100); 16 (69.6); 3(13);4 4(17.4);0 | ND (ND); | 16(69.9); | 21(91.3); | ND (ND);
STRATEGY stent 23 (100) 23 (100) 19 (82.6) (17.4) 0) ND (ND) 22 (95.7) 23 (100) ND (ND)
11 2021
Yeetal., DK-crush vs. ND (ND); [ ND (ND); | ND (ND); | ND (ND); | 25 (100); ND (ND); [ ND (ND); | ND (ND); 17.1 (8); ND (ND); | ND (ND); | ND (ND);
2010 Provisional ND (ND) | ND (ND) ND (ND) ND (ND) 26 (100) ND (ND) | ND (ND) ND (ND) 11.5(6.9) ND (ND) | ND (ND) ND (ND)
Yeet al, DK-crush vs. ND (ND); | ND (ND); | ND (ND); [ ND (ND); | 38(100); ND (ND); | ND (ND); | ND (ND); 16.87 38 (100); | ND (ND); | ND (ND);
2012 Provisional ND (ND) | ND (ND) ND (ND) ND (ND) 35 (100) ND (ND) | ND (ND) ND (ND) (8.17); 26 (86.7) ND (ND) ND (ND)
10.24 (8.4)
Zhang etal., Provisional vs. 16 (30.8); | 33(63.5); 3(5.8);2 0(0); 2 52 (100); 30 (57.7); | 6(115);7 | 16 (30.8); 12.8 43 (82.7); | ND (ND); | 48(92.3);
2016 Culotte 14 (26.9) 34 (65.4) (3.8) (3.8) 52 (100) 34 (65.4) (13.5) 11(21.2) (4.92); 48 (92.3) ND (ND) 51 (98.1)
14.1 (7.12)

Zheng etal., Crush vs. Culotte 13 (8.7); 96 (64); 35(23.3); | 6(4);3(2) | 150(100); | 109 (72.7); | 27(18);32 | 14(9.3);7 | 7.9(4.1); | 107 (71.3); | ND (ND); | ND (ND);
2016 19 (12.7) 102 (68) 26 (17.3) 150 (100) 111 (74) (21.3) 4.7) 7.4 (4.3) 129 (86) ND (ND) ND (ND)

Abbreviations: Cx = circumflex artery; D = diagonal artery; FKB =final kissing-balloon; LAD =
marginal artery; PCI

leftascending artery; LM =
= percutaneous coronary intervention; SB = side branch; other - see Table 1.

left main artery; OM = obtuse




Supplementary Table 6. The number of patients and event rate according to bifurcation stenting technique in randomised controlled trials included
in network meta-analysis.

Crush

Culotte

DK-crush

Provisional

T-stenting

MACE

248/1357 (18.3%)

180/1336 (13.5%)

135/1231 (11.0%)

382/2473 (15.4%)

471329 (14.3%)

Cardiac death

221930 (2.4%)

18/1002 (1.8%)

34/1168 (2.9%)

42/1482 (2.8%)

1/150 (0.7%)

Myocardial infarction

137/1357 (10.1%)

76/1336 (5.7%)

47/1206 (3.9%)

157/2447 (6.4%)

5/329 (1.5%)

Target lesion revascularization

106/1107 (9.6%)

93/1187 (7.8%)

7271193 (6.0%)

192/2007 (9.6%)

361295 (12.2%)

Stent thrombosis

27/1357 (2.0%)

31/1284 (2.4%)

15/1168 (1.3%)

4612287 (2.0%)

5/251 (2.0%)




Supplementary Table 7. Comparison of direct and indirect treatment estimates using "*netsplit."

MACE

Comparison prop | nma | 95%-Cl | direct | 95%-CI | indir. | 95%-Cl | RoR | 95%-CI z p-
value
Culotte:Crush 0.42 | 0.82 [0.60; 0.78 [0.48; 0.86 [0.57; 0.91 [0.48; -0.29 | 0.768
1.13] 1.28] 1.30] 1.73] 6
DK-crush:Crush 0.29 | 0.38 [0.27; 0.51 [0.28; 0.34 [0.23; 1.52 [0.74; 1.15 | 0.250
0.53] 0.93] 0.49] 3.11] 8
Provisional:Crush 0.69 0.8 [0.62; 0.76 [0.56; 0.91 [0.58; 0.84 [0.49; -0.63 | 0.531
1.03] 1.03] 1.43] 1.45] 4
T-stenting:Crush 0 0.98 [0.56; NA NA 0.98 [0.56; NA NA NA NA

1.71] 1.71]
Culotte:DK-crush 0.28 | 2.17 [1.54; 3.48 [1.81; 1.81 [1.21; 1.92 [0.89; 1.67 | 0.095
3.07] 6.70] 2.72] 4.15] 8
Culotte:Provisional 0.53 | 1.03 [0.77; 0.99 [0.67; 1.07 [0.71; 0.92 [0.52; -0.28 | 0.777
1.36] 1.45] 1.62] 1.62] 1
Culotte: T-stenting 043 | 0.84 [0.50; 0.57 [0.25; 1.14 [0.57; 0.49 [0.17; -1.29 | 0.196
1.43] 1.26] 2.32] 1.44] 5
DK-crush:Provisional 0.71 | 0.47 [0.36; 0.49 [0.35; 0.44 [0.27; 1.11 [0.61; 0.33 | 0.740
0.62] 0.67] 0.73] 2.00] 7
DK-crush:T-stenting 0 0.39 [0.22; NA NA 0.39 [0.22; NA NA NA NA

0.68] 0.68]
Provisional:T-stenting 0.64 | 0.82 [0.49; 1.06 [0.56; 0.52 [0.22; 2.03 [0.69; 1.29 | 0.196
1.37] 2.01] 1.23] 5.91] 5

Cardiac death

Comparison Prop | NMA | 95%-CI | Direc | 95%-CI | Indir | 95%-Cl | RoR | 95%-CI z p-
t : value
Culotte:Crush 0.69 | 0.87 [0.39; 0.87 [0.33; 0.86 [0.20; 1.01 [0.18; 0.01 | 0.988
1.94] 2.31] 3.63] 5.76] 4
DK-crush:Crush 0.14 | 0.48 [0.20; 0.33 [0.03; 0.5 [0.20; 0.66 [0.06; -0.34 | 0.736
1.12] 3.22] 1.27] 7.64] 8




Provisional:Crush 0.61 | 0.56 [0.25; 0.6 [0.21; 0.5 [0.14; 1.19 [0.23; 0.21 | 0.833
1.24] 1.66] 1.78] 6.11] 6
T-stenting:Crush 0 0.87 [0.05; NA NA 0.87 [0.05; NA NA NA NA
15.69] 15.69]
Culotte:DK-crush 0.4 1.82 [0.75; 2.04 [0.50; 1.69 [0.54; 1.2 [0.20; 0.2 | 0.839
4.42] 8.27] 5.31] 7.34] 7
Culotte:Provisional 0.27 | 1.56 [0.66; 1.31 [0.24; 1.66 [0.60; 0.79 [0.11; -0.24 | 0.813
3.71] 7.04] 4.56] 5.61] 4
Culotte: T-stenting 1 1 [0.06; 1 [0.06; NA NA NA NA NA NA
16.14] 16.14]
DK-crush:Provisional 0.9 0.85 [0.53; 0.88 [0.53; 0.64 [0.14; 1.39 [0.28; 0.4 | 0.689
1.38] 1.46] 2.93] 6.93] 1
DK-crush:T-stenting 0 0.55 [0.03; NA NA 0.55 [0.03; NA NA NA NA
10.15] 10.15]
Provisional:T-stenting 0 0.64 [0.03; NA NA 0.64 [0.03; NA NA NA NA
11.81] 11.81]
Myocardial infarction
Comparison Prop | NMA | 95%-CIl | Direc | 95%-CI | Indir | 95%-Cl | RoR | 95%-CI z p-
t : value
Culotte:Crush 0.39 | 0.75 [0.45; 0.71 [0.32; 0.77 [0.40; 0.93 [0.33; -0.14 | 0.889
1.24] 1.61] 1.46] 2.62] 9
DK-crush:Crush 0.36 0.4 [0.23; 0.67 [0.27; 0.3 [0.15; 2.22 [0.73; 1.41 | 0.158
0.68] 1.62] 0.58] 6.72] 1
Provisional:Crush 0.72 0.7 [0.48; 0.62 [0.39; 0.96 [0.46; 0.65 [0.28; -0.98 | 0.326
1.03] 0.98] 1.98] 1.54] 8
T-stenting:Crush 0 0.55 [0.15; NA NA 0.55 [0.15; NA NA NA NA
1.98] 1.98]
Culotte:DK-crush 0.29 | 1.87 [1.05; 2.57 [0.88; 1.65 [0.83; 1.56 [0.44; 0.69 | 0.492
3.33] 7.48] 3.26] 5.54] 3
Culotte:Provisional 0.61 | 1.06 [0.68; 0.97 [0.54; 1.22 [0.60; 0.79 [0.32; -0.49 | 0.623
1.67] 1.73] 2.51] 2.00] 2




Culotte:T-stenting 0.26 | 1.36 [0.38; 2.01 [0.17; 1.18 [0.27; 1.7 [0.09; 0.36 | 0.717
4.87] 24.00] 5.22] 30.64] 8
DK-crush:Provisional 0.62 | 0.57 [0.35; 0.49 [0.27; 0.71 [0.33; 0.7 [0.26; -0.72 | 0.472
0.91] 0.91] 1.53] 1.86] 5
DK-crush:T-stenting 0 0.73 [0.20; NA NA 0.73 [0.20; NA NA NA NA
2.70] 2.70]
Provisional:T-stenting 0.76 | 1.28 [0.37; 1.13 [0.27; 1.92 [0.15; 0.59 [0.03; -0.36 | 0.717
4.39] 4.63] 23.83] 10.56] 8
Target lesion revascularization
Comparison Prop | NMA | 95%-CI | Direc | 95%-Cl | Indir | 95%-Cl | RoR | 95%-CI z p-
t : value
Culotte:Crush 0.41 | 0.92 [0.61; 0.88 [0.47; 0.95 [0.55; 0.93 [0.40; -0.17 | 0.868
1.39] 1.67] 1.62] 2.15] 8
DK-crush:Crush 0.4 0.37 [0.25; 0.42 [0.23; 0.33 [0.20; 1.26 [0.57; 0.58 | 0.562
0.54] 0.78] 0.55] 2.78] 5
Provisional:Crush 0.59 | 0.89 [0.63; 0.84 [0.54; 0.96 [0.57; 0.88 [0.44; -0.37 | 0.712
1.25] 1.32] 1.63] 1.75] 3
T-stenting:Crush 0 1.3 [0.69; NA NA 1.3 [0.69; NA NA NA NA
2.46] 2.46]
Culotte:DK-crush 0.27 | 251 [1.65; 4.07 [1.81; 2.1 [1.29; 1.94 [0.75; 1.37 | 0.169
3.80] 9.14] 3.42] 4.97] 7
Culotte:Provisional 052 | 1.03 [0.72; 1.02 [0.62; 1.05 [0.63; 0.98 [0.48; -0.07 | 0.945
1.48] 1.68] 1.75] 1.99] 8
Culotte: T-stenting 049 | 0.71 [0.40; 0.47 [0.20; 1.05 [0.46; 0.45 [0.14; -1.36 | 0.175
1.27] 1.08] 2.37] 1.43] 1
DK-crush:Provisional 0.72 | 0.41 [0.30; 0.43 [0.30; 0.36 [0.20; 1.19 [0.60; 0.5 | 0.617
0.56] 0.62] 0.65] 2.38] 6
DK-crush:T-stenting 0 0.28 [0.15; NA NA 0.28 [0.15; NA NA NA NA
0.53] 0.53]
Provisional:T-stenting 0.62 | 0.69 [0.39; 0.93 [0.45; 0.42 [0.17; 2.24 [0.70; 1.36 | 0.175
1.21] 1.92] 1.04] 7.19] 1

Stent thrombosis




Comparison k Prop | NMA | 95%-CI | Direc | 95%-CI | Indir | 95%-Cl | RoR | 95%-CI z p-

t : value

Culotte:Crush 2 0.65 | 1.23 [0.61; 1.3 [0.54; 1.12 [0.34; 1.16 [0.27; 0.2 | 0.838

2.48] 3.11] 3.64] 5.06] 6

DK-crush:Crush 1 0.26 | 0.41 [0.18; 0.39 [0.08; 0.42 [0.16; 0.94 [0.14; -0.07 | 0.946

0.97] 2.07] 1.13] 6.42] 1

Provisional:Crush 4 0.54 | 0.87 [0.43; 0.83 [0.32; 0.92 [0.33; 0.9 [0.22; -0.14 | 0.885

1.74] 2.12] 2.57] 3.63] 3

T-stenting:Crush 0 0 1.56 [0.31; NA NA 1.56 [0.31; NA NA NA NA
7.78] 7.78]

Culotte:DK-crush 1 0.17 | 2.97 [1.25; 8.32 [1.03; 2.39 [0.92; 3.48 [0.35; 1.06 | 0.287

7.08] 67.14] 6.22] 34.54] 5

Culotte:Provisional 3 053 | 142 [0.70; 0.94 [0.36; 2.26 [0.81; 0.42 [0.10; -1.21 | 0.225

2.87] 2.48] 6.33] 1.72] 7

Culotte: T-stenting 1 0.24 | 0.79 [0.16; 3.02 [0.12; 0.51 [0.08; 5.87 [0.15; 0.94 | 0.346

3.82] 74.73] 3.15] 234.03] 4

DK-crush:Provisional 4 0.8 0.48 [0.25; 0.55 [0.26; 0.28 [0.06; 1.96 [0.39; 0.81 | 0.417

0.91] 1.12] 1.20] 9.99] 3

DK-crush:T-stenting 0 0 0.27 [0.05; NA NA 0.27 [0.05; NA NA NA NA
1.33] 1.33]

Provisional:T-stenting 1 0.8 0.56 [0.13; 0.39 [0.07; 2.28 [0.09; 0.17 [0.00; -0.94 | 0.346

2.46] 2.05] 61.04] 6.78] 4

Legend: k =number of studies providing direct evidence; prop = direct evidence proportion; nma = estimated treatment effect (OR) in network meta-analysis;
direct = estimated treatment effect (OR) derived from direct evidence; indir. = estimated treatment effect (OR) derived from indirect evidence; RoR = Ratio of
Ratios (direct versus indirect); z = z-value of test for disagreement (direct versus indirect); p-value = p-value of test for disagreement (direct versus indirect)
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Supplementary Figure 1. Results of risk of bias assessment.
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Supplementary Figure 2. Forest plots presenting results of the pairwise meta-analysis for secondary
outcomes of interest.

Cardiac death (A), myocardial infarction (B), target lesion revascularization (C), and stent thrombosis

(D).
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Supplementary Figure 3. Color-enhanced funnel plots for pairwise meta-analysis.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularization (D), and stent
thrombosis (E).
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Target Lesion Revascularization

Provisional 2-stent
Study Events Total Events Total Odds Ratio OR 25%-Cl Weight
DEFIMITION Il 2022 27 325 14 228 B 203 [1.05) 3.93] 16.4%
DKCRUSH-II 2017 a0 183 16 183 = 205 [1.07, 3.90] 167%
DKCRUSH-V 2018 25 242 12 240 —- 218 [1.07, 447] 15.5%
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Supplementary Figure 4. Forest plots presenting results of the sensitivity analysis of trials enrolling
only patients with true bifurcations.

Cardiac death. (A), myocardial infarction (B), target lesion revascularization (C), and stent thrombosis

(D).



A)

Study

BEC OME 2010
BEK | 2015
CACTUS 2008
DEFIMITION [1 2022
DRCRUSH-1 2017
DKCRUSH- 2019
EBC MAIN 2021
EBC TWO 2016
Lin et al. 2010
MBES IV 2020
MBS 2013

Pan et al. 2004
PERFECT 2015
Zhang et al. 2016

Random effects model

Heterogeneity: I° = B4% [37%; 80%], +° = 0.1930, 37, = 36.35 {p < 0.01)

B)

Study

CACTUS 20089
DEFIMITION 11 2022
DKCRUSH-IT 2017
DECRUSH-W 2018
Lin et al. 2010
MBES IV 2020

MBS 2013

Pan et al, 2004
PERFECT 2015
Zhang et al. 2016

Random effects modal

Provisional
Events Total Events Total

20
23
26
52
44
41
34

8
21
28
32

1
a8

4

37a

250
101
173
325
183
242
230
103

54
218
202

47
206

52

2386

Provisional
Events Total

[ L I T e 6 ]

'Y
)

173
325
183
24z

54
218
202

47
206

82

1702

38
23
28
34
29
20
42
10

5]
14
24

2
a8

4

337

2-stent
Odds Ratio
250 =
101 |
177 —-
328 -
183 [ |
240 ——
237 -
a7 E
54
228 ——
202 -
A4 L]
213 =
52 — =
2408 | «-I
0.1 051 2

MACE

Favors Provisional

10
Favors 2-stent

Cardiac Death
2-stent
Events Total Odds Ratio
o 177
18 328 -
4 183 .
B 240 ——
0 54 ;
2 228 -
8 202 .
0 44 i
z 213
1 52 .
43 1721 -
01 0512

Favors Provisional

Heterogeneity: * = 0% [0%; 68%], «° =0, 3% =337 (p = 0.85)

Favors Z-stent

OR

0.49
1.00
0.54
1.65
168
224
0.81
073
5.08
162
0.68
0.46
1.04
1.00

1.18

OoR

0.83
1.52
1.5
3.06
1.05
ns2

0.51
0.23

0.98

95%,.-C1 Weight
[0.27; 0.86] B.3%
[0.52; 193] 7&%
[0.53; 1.68] 82%
[1.04: 2.62] 9.3%
[1.00; 2.83] B.7%
[1.27; 398] B3%
[0.49; 1.32] 0.0%
[0.28; 1.94] 52%
[1.851287] 5.0%
[0.88; 3.00] 7.9%
[0.41; 1.12] 8.9%
[0.04; 522] 1.3%
063 1.71] 9.0%
[0.24; 423] 31%
[0.85; 1.54] 100.0%
85%-Cl Weight
0.0%

[0.41; 1.68] 36.7%
[0.42; 547] 116%
061 377] 229%
[0.12;76.70] 1.8%
[0.15; 7.49] 4.9%
[0.20; 1.91] 14.8%
0.0%

[0.05; 5.72] 3.3%
0.01; 821] 1.8%
[0.63; 1.52] 100.0%



C)
Myocardial Infarction

Pravisional 2-stent
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
BBC OME 2010 o 2a0 28 250 | 030 [014; DB4] 98%
BBEK | 2015 2 1M 4 1M1 E 049 [0.0% 274 42%
CACTUS 2009 15 173 19 ATFT 078 [0.3%; 181 101%
DEFIMNITION I 2022 26 328 12 328 = 220 [113; 482] 10.2%
DKCRUSH-I 2017 6 183 o183 085 028 259 T1%
DECRUSH-V 2018 14 242 4 240 —a— g2 (A7, 11A7] 7.0%
EBC MAIN 2021 23 230 24 237 -- 0858 [0.54; 1.80) 11.0%
EBC TWG 2016 5 103 10 97 = 044 [015 135 T1%
Lin et al. 2010 1 a4 1 a4 L] 1.00 [0.08, 16.41] 1.9%
MEBES IV 2020 11 218 T 228 —T— 168 [0.64, 441] &1%
MBS 2013 g 202 16 202 —- 048 [0.20; 1.15] 8.8%
Pan el al. 2004 2 47 o 44 u 4.89 [0.23,104.75] 1.6%
FPERFECT 2015 28 26 an 213 ] 100 [0.583, 173 11.5%
Zhang et al. 2016 3 52 0 52 - 7.42 [0.37;147.42]  1.7%
Random effects model 154 2386 162 2406 | - | 0.897 [0.64; 1.47] 100.0%
0.01 0 1 10 100
Favors Provisional Fawors 2-stent
Heterogeneity: I* = 56% [20%; T8%], =° = 0.3168, 7, = 29.53 (p < 0.01)
D)
Target Lesion Revascularization
Provisional 2-stent

Study Events Total Events Total Qdds Ratio OR 86%-Cl Weight
BEK | 2015 16 101 16 101 —I— 100 [047; 213] 101%
CACTUS 2008 11 173 13 177 —-—'— 086 [0.37; 1.97] 02%
DEFIMITION [1 2022 27 325 14 328 . | 203 [1.05 395 11.1%
DECRUSH-I 2017 a0 183 16 183 - 208 [1.07; 3890 1.4%
DECRUSH- 2019 25 242 12 240 —.— 219 [1.07, 4.47] 10.5%
EBC MAIN 2021 14 230 22 237 —— 0Es [0.32; 1.27] 10.7%
Linet al. 2010 17 o4 4 5 ! | 074 [1.78,18.49] 63%
NBBS IV 2020 20 218 14 228 I 154 [0.76; 314] 1086%
MBS 2013 23 202 3 202 —.—; 071 [0.40; 1.268] 122%
Fan et al. 2004 1 47 2 44 = : 046 [004; 522] 20%
PERFECT 2015 7206 4 213 l 1.84 (053, 6.37] 5H8%
Random effects model 191 1981 148 2007 - 1.37 [0.95; 1.98] 100.0%

0.1 ns1 2 10
Favors Provisional Favors 2-stent

Heterogeneity. * = 56% [14%; 78%], 1 = 0.2029, +, = 22.86 (p = 0.01)



E)
Stent Thrombosis

Provisional 2-stent
Study Events Total Events Total Odds Ratio OR 895%-Cl Weight
BBC ONE 2010 1 250 5 250 u 020 (002 1.70]  4.8%
BBK 12015 2 1M 5 1M —a&—— 0,39 [007, 205 81%
CACTUS 2009 2 173 3 177 —.— 068 [0.11: 4.11]  6.9%
DEFINITION Il 2022 0o 325 6 328 (il 1.70 [061; 4.74] 21.3%
DHCRUSH-II 2017 5 182 5183 ] 1.00 [0.28 351 14.1%
DKCRUSH-V 2019 10 242 1 240 —=— 10.30 [1.31;81.11] 5.2%
EBC MAIN 2021 4 230 3 23T — 1.38 [0.31; 6.24] 59.8%
EBC TWO 2016 1 102 287 L 031 [0.02 300 4.3%
Lin et al. 2010 1 54 0 54 A 306 042, T&T0]  21%
MEES IV 2020 4 218 3 228 —— 1.40 [0.31; 6.34] 5.8%
MES 2013 6 202 3 202 il 2.03 [0.80; B23] 11.4%
FERFECT 2015 0208 1 213 =i 0.34 [0.01; B47]  2.2%
Zhang et al. 2016 n a2 o 52 0.0%
Random effects model 46 2339 38 2362 - 1.16 [0.72; 1.86] 100.0%

041 051 2 10
Favors Provisional Favors 2-stent

Heterogeneity: * = 12% [0%; 51%). ©° < 0.0001, ¥}, = 12.44 (p = 0.33)

Supplementary Figure 5. Forest plots presenting results of the sensitivity analysis after excluding
trials with a high risk of bias.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularization (D), and stent
thrombosis (E)
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Supplementary Figure 6. Forest plots presenting results of the sensitivity analysis after excluding
trials utilising first-generation drug-eluting stents.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularisation (D), and stent
thrombosis (E).
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Supplementary Figure 7. Forest plots presenting results of the sensitivity analysis after excluding
trials without proximal optimisation technique.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularisation (D), and stent
thrombosis (E).
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Supplementary Figure 8. Forest plots presenting results of the sensitivity analysis, including trials
evaluating left main bifurcations.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularisation (D), and stent
thrombosis (E).
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Supplementary Figure 9. Forest plots presenting results of the sensitivity analysis of time-to-event
data.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularisation (D), and stent
thrombosis (E).
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Supplementary Figure 10. Bubble plots showing the results of meta-regression evaluating the effect
of provisional stenting vs. 2-stent technique, with the mean side branch lesion length as a covariate.

On cardiac death (A), myocardial infarction (B), target lesion revascularization (C), and stent
thrombosis (D).
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Supplementary Figure 11 Bubble plots showing the results of meta-regression evaluating the effect

of provisional stenting versus 2-stent technique with the publication year as a covariate.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularization (D), and stent
thrombosis (E).
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Supplementary Figure 12. Bubble plots showing the results of meta-regression evaluating the effect
of provisional stenting versus 2-stent technique with the follow-up duration as a covariate.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularisation (D), and stent
thrombosis (E).
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Supplementary Figure 13. "Comparison-adjusted” funnel plots.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularization (D), and stent
thrombosis (E).



MACE (No. of studies = 19; No. of patients = 6542)
Cochran's Q-test p-value = 0.25; I” = 17.9% [0.0%; 54.3%]; T = 0.02
DK-crush 0.50 (0.36 t0 0.69)  0.29 (0.15 to 0.55)  0.51 (0.28 to 0.94) NA

Provisional 1.01(0.69t0 1.49)  0.76 (0.56 to 1.03)  0.94 (0.47 to 1.87)

Culotte 0.78(0.47t0 1.28)  0.57 (0.25 to 1.27)

Crush NA
T-stenting
Cardiac death (No. of studies = 13; No. of patients = 4732)
Cochran's Q-test p-value = 0.98; 12 = 0% [0.0%; 62.4%]; =0
DK-crush 0.88 (0.53 to 1.46) NA 0.49 (0.12to 1.99) 0.33(0.03to 3.22)
Provisional NA 0.76 (0.14 to 4.09) 0.60 (0.21to 1.66)
T-stenting 1.00 (0.06 to 16.14) NA

Culotte 0.87 (0.33 to 2.31)

Crush
Myocardial infarction (No. of studies = 19; No. of patients = 6542)
Cochran's Q-test p-value = 0.12; I* = 30.3% [0.0%; 61.8%]; T = 0.1
DK-crush NA 0.52 (0.28 to 0.98) 0.39(0.13to 1.16) 0.67 (0.27 to 1.67)
T-stenting 1.14 (0.23 to 5.50) 0.50 (0.04 to 5.98) NA

Provisional 1.03(0.57to 1.87) 0.62(0.39to 0.99)

Culotte 0.71(0.31to 1.63)

Crush
Target lesion revascularization (No. of studies = 16; No. of patients = 5738)
Cochran's Q-test p-value = 0.49; 12 = 0% [0.0%; 56.6%]; T> = 0
DK-crush 0.43 (0.30 t0 0.63) 0.25 (0.11 to 0.55) 0.42 (0.23 to 0.78) NA

Provisional 0.98 (0.60to 1.61) 0.84 (0.54t0 1.32)  0.93 (0.45 to 1.92)
0.88(0.47t0 1.67)  0.47 (0.20 to 1.08)

NA

Culotte
Crush
T-stenting

Stent thrombosis (No. of studies = 17; No. of patients = 6347)
Cochran's Q-test p-value = 0.45; 12 =0% [0.0%; 55.0%]; ?=0
DK-crush 0.55(0.26 to 1.12) 0.39(0.08to 2.07) 0.12(0.01to 0.97) NA

Provisional 0.83(0.32to 2.12) 1.06 (0.40to 2.79) 0.39 (0.07 to 2.05)

Crush 0.77 (0.32 to 1.84) NA
Culotte 3.02 (0.12 to 74.73)

T-stenting

Supplementary Figure 14. League table showing the results of network meta-analysis after excluding
trials with a high risk of bias.
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Supplementary Figure 15. P-scores in the network meta-analysis after excluding trials with a high
risk of bias.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularization (D), and stent
thrombosis (E).



MACE (No. of studies = 16; No. of patients = 4148)
Cochran's Q-test p-value = 0.69; 1> = 0% [0.0%; 56.6%]; =0
DK-crush 0.29 (0.16 to 0.52) 0.50(0.34 to 0.73) 0.51 (0.30 to 0.87) NA

Culotte 1.24(0.55t0 2.78)  0.78(0.50to 1.21)  0.57 (0.27 to 1.20)

Provisional 1.00 (0.68 to 1.46) 1.05 (0.58 to 1.91)

Crush NA
T-stenting
Cardiac death (No. of studies = 9; No. of patients = 3121)
Cochran's Q-test p-value = 0.99; I” = 0% [0.0%; 74.6%]; T* = 0
DK-crush 0.66 (0.31to 1.39) NA 0.49 (0.12to 1.99) 0.33(0.03 to 3.22)
Provisional NA 0.33(0.01to 8.21) 0.51(0.05to 5.72)
T-stenting 1.00 (0.06 to 16.14) NA

Culotte 0.87 (0.33 to 2.31)

Crush
Mpyocardial infarction (No. of studies = 15; No. of patients = 4097)
Cochran's Q-test p-value = 0.32; I* = 12.6% [0.0%; 52.4%]; T = 0.05
DK-crush NA 0.52 (0.23to 1.18) 0.39(0.14to 1.05) 0.67 (0.30to 1.48)
T-stenting 0.90 (0.22to 3.63) 0.50(0.04to 5.74) NA

Provisional 0.65(0.21to 1.96) 0.91(0.53to 1.54)

Culotte 0.73 (0.34 to 1.54)

Crush
Target lesion revascularization (No. of studies = 12; No. of patients = 3711)
Cochran's Q-test p-value = 0.74; 1> = 0% [0.0%; 64.8%]; =0
DK-crush 0.25 (0.11 t0 0.55) 0.42 (0.23 t0 0.78)  0.47 (0.29 to 0.76) NA
Culotte 0.88 (0.47 to 1.67) NA 0.47 (0.20 to 1.08)
Crush 0.92 (0.46 to 1.84) NA

Provisional 0.93 (0.45 to 1.92)

T-stenting

Stent thrombosis (No. of studies = 11; No. of patients = 3769)
Cochran's Q-test p-value = 0.53; I” = 0% [0.0%; 67.6%]; T* = 0
DK-crush 0.53(0.18to 1.56) 0.39(0.08 to 2.07) NA 0.12 (0.01 to 0.97)

Provisional 0.58 (0.12to 2.77) 0.39(0.07 to 2.05) 0.31(0.03 to 3.00)

Crush NA 0.77 (0.32 to 1.84)
T-stenting 0.33(0.01to 8.19)

Culotte

Supplementary Figure 16. League table showing the network meta-analysis results after excluding
trials allowing multiple bifurcation stenting techniques in the 2-stent arm



A)

1.00-

0.75-

P-score
o
n
=

0.25-

0.00-

DK-cI:rush

MACE

Culotte Provisional Crush
Stenting techniques

T-sténti ng



B)

=]

P-score

0.75- Cardiac death

0 50-

D.EE- I I

0.00- .

DK-crush  Provisional  T-stenting  Culotte Crush
Stenting techniques



C)

0.75

P-score

0.25

0.00

DK-cI:rush

Myocardial Infarction

T-stelnting Provisional Culotte
Stenting techniques

Crl.ljsh



D)

1.00-

0.75-

P-score
o
n
=

0.25

0.00

Target Lesion
Revascularization

DK-crush Culotte Crush Provisional T-sténting
Stenting techniques



E)

1.00-
Stent Thrombosis
0.75-
QL
8 0.50-
o
} I l

DK-crush Provisional Crush T-sténting Culotte
Stenting techniques

Supplementary Figure 17. P-scores in the network meta-analysis after excluding trials allowing
multiple bifurcation stenting techniques in the 2-stent arm.

MACE (A), cardiac death (B), myocardial infarction (C), target lesion revascularisation (D), and stent
thrombosis (E).



