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ABSTRACT

Background: Although several clinical trials have suggested the usefulness of drug-coated balloons (DCB) for side-
branch lesions, their efficacy and safety have not yet been established.

Methods and study design: The Osaka Cardiovascular Conference (OCVC) will conduct a multicenter, randomized, open-
label, controlled trial aiming to examine whether additional DCB treatment for the side branch after main vessel
stenting followed by kissing balloon inflation (KBI) is superior to only KBI by conventional balloons in PCI patients
with coronary bifurcation lesions. The primary endpoint is restenosis of side branches documented by scheduled or
symptom-driven coronary angiography during 9-month follow-up period after the index PCI. The key secondary end-
points include major adverse cardiac event which consists of cardiac death, myocardial infarction, target lesion revas-
cularization, and stent thrombosis, and optical coherence tomography findings. A total of 300 patients will be enrolled
and followed up to 1 year.

Summary: The OCVC-BIF trial is a randomized controlled trial designed to assess whether additional DCB treatment for
side branch is superior to only KBI by conventional balloons in patients with coronary bifurcation lesions undergoing
PCI with main vessel stenting.

1. Introduction

kissing balloon inflation (KBI) and provisional side branch stenting is the
standard approach in the majority of cases [1,2]. However, the satisfactory

Percutaneous coronary intervention (PCI) has been widely performed
for the stenosis in the coronary artery. Bifurcation lesions are account for
15-20 % of all lesions, and they are one of the most challenging lesions in
terms of a lower procedure success rate and long-term major adverse car-
diac event [1,2]. For the bifurcation lesions, the main vessel stenting with

clinical outcomes for the side branch have not been achieved [3,4]. The re-
stenosis rate of the side branch =2.5 mm after the implantation of first-
generation drug-eluting stents (DES) in the main branch with KBI reached
20 % at 12 months [3]. Another study demonstrated that binary restenosis
rate of side branch =2.25 mm after the similar treatment reached 12.5 % at
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6 months [4]. The restenosis rate was relatively high in both studies, and
the strategy for side branch should be improved.

On the other hand, drug-coated balloon (DCB) demonstrated acceptable
clinical outcomes for small vessel in the native coronary artery [5,6]. Se-
Quent Please World Wide Registry reported that the 9-month incidences
of major adverse cardiac event (MACE) and target lesion revascularization
after PCI for de novo lesions of 390 patients with DCB alone were 2.6 % and
1.0 %, respectively [5]. BASKET-SMALL 2 trial, in which 758 patients with
small de novo lesions <3.0 mm, were randomly assigned to DCB treatment
or second-generation DES implantation, revealed that the incidence of
MACE at 12 months were 7.5 % in DCB group and 7.3 % in DES group
and non-inferiority of DCB to DES was established [6].

Taking these results, DCB has been used for the treatment of side branch
in the bifurcation lesion recently, however, the efficacy and the safety have
not been elucidated well.

2. Methods
2.1. Objective

The objective of the OCVC-BIF trial is to evaluate the efficacy and safety
of DCB for side branch in initial PCI for coronary artery bifurcation lesions
which are treated by DES implantation in the main vessel with KBI.

2.2. Study design

The OCVC-BIF trial is a multicenter, randomized, open-label trial in
which patients will undergo PCI for coronary artery bifurcation lesions
treated by DES implantation in the main vessel with KBI. After providing in-
formed consent at each hospital, patients who are eligible for the trial will be
randomized to either additional dilatation of the side branch by DCB after
KBI (DCB group) or only KBI by conventional balloons without additional
dilatation (non-DCB group). Randomization is performed electronically by
entering patient information into an automatic data collection system via a
secure internet connection. The patients are stratified according to the pres-
ence or absence of stenosis at the side branch ostium and the presence or ab-
sence of left main trunk related bifurcation lesions, and randomly assigned
in a 1:1 ratio to either the “DCB group” or the “non-DCB group” according
to the allocation chart prepared based on the permuted block method.

This study has been registered in the Japan Registry of Clinical Trials
(JRCTs 052200077) and has been approved by the certified review board
at Osaka university hospital.

2.3. Eligibility criteria

The study population consists of patients with coronary artery bifurca-
tion lesions undergoing an initial PCI. A coronary artery bifurcation lesion
is defined as a coronary artery narrowing occurring adjacent to, and/or in-
volving, the origin of a significant side branch [7]. A significant side branch
is a branch that the operator does not want to lose in the global context of a
particular patient [7], with a diameter of the side branch >2.0 mm in the
current study. Inclusion and exclusion criteria are summarized in Table 1.
A signed, certified review board-approved informed consent form is
obtained from each patient prior to any trial-related procedure.

2.4. Procedures

2.4.1. Baseline coronary angiography (CAG)

Baseline CAG is performed by >2 directions in which the lesion is not
observed with shortening after the injection of nitrous acid. The flame
rate must be >15 flame/s, and the size of angiographic catheter must be
>5 French.

2.4.2. Pre-dilatation, DES implantation and KBI
After the passage of each guidewire into main vessel and side branch,
pre-dilatation is done for main vessel by scoring balloon. If necessary
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Table 1
Inclusion and Exclusion criteria.

Inclusion criteria

1. Patients whose age was older than 20 years at the time of their consent

2. Patients who agree to be enrolled in the study giving signed written informed
consent by themselves or the proxies

3. Patients who undergo initial percutaneous coronary intervention for bifurcation
lesion

4. Lesions with side branch diameter greater than and equal to 2.0 mm and <3.0 mm

5. Lesions which can be treated by single stent implantation (drug-eluting stent only
into main branch) judged by the operator

6. Patients who are eligible to dual-antiplatelet therapy according to the lates
guideline

7. Patients who agree to undergo follow-up coronary angiography 9 months after
percutaneous coronary intervention

Exclusion criteria

1. Patients who are pregnant or breast-feeding

2. Lesions with in-stent restenosis

3. Lesions in bypass graft

4. Patients with acute coronary syndrome

5. Patients who had acute myocardial infarction within 1 month

6. Patients with active bleeding

7. Patients who are scheduled to participate in clinical trial or intervention study
before the end of the follow-up of the current study

8. Patients whose life expectancy within 1 year

9. Patients with hemodialysis

10. Lesions with chronic total occlusion

11. Patients whom the physician in charge judges as inappropriate

(e.g., if ischemia occurs due to the passage of the guidewire into the side
branch), pre-dilatation will be performed for the side branch using a con-
ventional balloon with a diameter of 2.0 mm or less. If angiographic result
after pre-dilatation is acceptable, DES (Coroflex ISAR NEO®, B. Braun,
Melsungen, Germany) is implanted in the main vessel. Stent diameter is de-
cided according to the diameter of the distal main vessel. Proximal optimi-
zation technique (POT) is recommended, and the size of the POT balloon
will be selected based on the diameter of the proximal main vessel. The dis-
tal balloon marker is placed in the middle part of the bifurcation. After re-
moving guidewire of the main vessel (or by using new guidewire
supported by double-lumen catheter), the guidewire is recrossed into the
most distal cell by angiography or the optimal point by optical coherence
tomography (OCT) [8]. The guidewire crossed in the side branch under-
neath the stent is removed and recrossed to the main branch (only removal
if new guidewire will be used). KBI is performed by using two non-
compliant balloons. Each size of the balloon is decided based on the distal
vessel size of each branch.

2.4.3. Additional procedure

In the DCB group, DCB inflation is performed only for the side branch by
using SeQuent Please® (B. Braun) or SeQuent Please NEO® (B. Braun) for
at least 30 s. While balloon/artery ratio is 0.8-1.0 in principle, the optimal
size is selected by the operator. The length of DCB is =2 mm longer than
the balloon used for kissing balloon inflation of the side branch. If neces-
sary, additional kissing balloon inflation and recurrent POT (re-POT) will
be performed. In the non-DCB group, if necessary, re-POT will be per-
formed.

2.4.4. Bail-out DES implantation for the side branch

Bail-out DES implantation for the side branch can be considered by the
operator if one of the following criteria is detected in the side branch: 1) dis-
section with National Heart, Lung, and Blood Institute (NHLBI) grade C and
more [9]; 2) coronary flow limitation with Thrombolysis in Myocardial In-
farction (TIMI) grade 2 and less [10]; 3) residual stenosis >50 %.

2.4.5. Final CAG
Final CAG is performed with the same 2 directions as the initial CAG
after the removal of guidewires and the injection of nitrous acid.
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2.5. Follow-up schedule

The study flow is summarized in Fig. 1. Before the index PCI, baseline
information, previous history, and medication history are collected. During
this visit, a blood test is performed. During the PCI, detailed information of
the procedure including OCT findings and adverse events are collected. The
blood test (creatine kinase, CK-MB, and cardiac troponin) is measured the
day after the index PCI. The antiplatelet regimen will be determined ac-
cording to the latest guideline [11].

Patients are followed up 9 and 12 months after the index PCL A follow-
up CAG is acquired at 9 months. Follow-up OCT is also performed at the
same time at follow-up CAG. Any adverse events are recorded throughout
the study period.

2.6. OCT procedure and evaluation

OCT-guided PCI is recommended. OCT evaluation is performed at the pull-
back speed of 18 mm/s for the main vessel and the side branch. The observa-
tion timing and region of the main vessel and side branches are as follows:
1) main vessel: immediately after recrossing the guidewire into the side branch,
immediately after PCIL, and at the time of 9-month follow-up; from the distal
longer than 10 mm of the stent distal edge to the proximal longer than
10 mm of the stent proximal edge; 2) side branch: immediately after PCI and
at the time of 9-month follow-up; from the distal longer than 10 mm of the
side branch ostial to the proximal longer than 10 mm of the side branch ostial.

2.7. Study endpoints

The primary endpoint of the study is the restenosis of side branch at the
bifurcation lesion documented by scheduled at 9 months or symptom-

OCVC-BIF Study

Bifurcation lesion which is scheduled to be treated by
DES implantation in the main vessel with KBI

1
DCB group Non-DCB group
(150 patients) (150 patients)

1. Passage of each guidewire into main vessel and side branch
2. Pre-dilatation for main vessel by scoring balloon

3. DES implantation in the main vessel

4. Proximal optimization technique
5
6

. Guidewire-recrossing into the side branch
. KBI by using two non-compliant balloons
7. DCB inflation for side branch

I |
Note:

OCT-guided PCl is recommended.
Bail-out DES implantation for the side branch can be considered by the operator
if one of the following criteria is detected in the side branch:

1) dissection with NHLBI grade C and more;

2) coronary flow limitation with TIMI grade 2 and less; or

3) residual stenosis greater than 50%.

| |
| CAG at 9 months |

(OCT evaluation is also performed for the patients who underwent OCT-guided PCI.)

| Clinical follow-up at 12 months

Primary endpoint

Restenosis of side branch at the bifurcation lesion documented by scheduled
at 9 months or symptom-driven CAG during 12-month follow-up period

after the index PCI.

“Restenosis of side branch” is defined as 250% stenosis at the side branch documented by
quantitative coronary angiography.

Fig. 1. Study flow chart.

CAG, coronary angiography; DCB, drug-coated balloon; DES, drug eluting stent;
KBI, kissing balloon inflation; NHLBI, National Heart, Lung, and Blood Institute;
OCT, optical coherence tomography; PCI, percutaneous coronary intervention;
TIMI, Thrombolysis in Myocardial Infarction.
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driven CAG during 1-year follow-up period after the index PCI. “Restenosis
of side branch” is defined as =50 % stenosis at the side branch documented
by quantitative coronary angiography (QCA).

Secondary endpoints include the following: restenosis rate in the side
branch at 9 months after PCI, revascularization rate of side branch up to
12 months after PCI, procedural success which is defined as residual steno-
sis of <30 % in main branch and < 50 % in side branch, with TIMI III flow in
both branches [3], rate of PCI, incidence of complications related to PCI
procedure, MACE which is defined as a composite of cardiac death, myocar-
dial infarction, target lesion revascularization, and stent thrombosis, the
change of lumen area in OCT at the side branch ostium from immediately
after PCI to the follow-up CAG at 9 months after PCI, late loss evaluated
by OCT of the side branch from immediately after PCI to the follow-up
CAG at 9 months after PCI, percentage of stent malapposition at 9 months
after PCI, percentage of uncovered struts at 9 months after PCI, the volume
of stent malapposition at 9 months after PCI, and percentage of thrombus in
stent at 9 months after PCL

The raw data comprising the CAG and OCT imaging files will undergo
core-lab assessment in all cases in order to ensure an independent, consis-
tent evaluation.

2.8. Study organization and status (Osaka Cardiovascular Conference)

The Osaka Cardiovascular Conference (OCVC) consists of cardiologists
belonging to the Osaka University Graduate School of Medicine or one of
30 affiliated hospitals in Osaka, Japan. The OCVC was launched in 2015
to investigate clinical questions in the cardiovascular field. Among the par-
ticipating institutions, members of eight hospitals that frequently perform
PCI comprise OCVC-BIF investigators and participated in the present
study. Details of the study organization are shown in the Supplementary
Appendix.

OCVC-BIF started enrollment in October 2019, and it was completed in
September 2024. Completion of the study is expected by December 2026.

2.9. Statistical considerations

In a report comparing data at 12 months in the DCB group with a Taxus
stent in the trunk and a CB group with a DCB in the side branches, restenosis
rates were reported to be 7 % and 20 %, respectively [3]. The PEPCAD BIF
study of the efficacy of DCB in side branches of bifurcation lesions with le-
sions only in the side branches of native coronary arteries reported resteno-
sis rates of 6 % in the DCB group and 26 % in the CB group at 9 months
[12]. Based on these studies, we assumed the restenosis rate in the CB
group to be 20 % with a significance level (two-sided) of 5 % and a statisti-
cal power of 80 %, if the restenosis rate in the DCB group were varied from
5 % to 10 %, the required total sample size was calculated to be 164 to 428
cases. Additionally, the dropout rate was expected to exceed 10 % because
the primary endpoint assessment was highly invasive. Therefore, consider-
ing the dropout rate and feasibility, we set the sample size at 300, at which
a statistically significant difference would be observed if the restenosis rate
in the DCB group was 7 %.

The analysis set is defined as the set of all randomized patients who
meet all inclusion criteria, and its statistical evaluation is based on the
intention-to-treat (ITT) principle.

Analysis for the primary endpoint is based on the logistic regression
analysis at a significance level (two-sided) of 5 % with the presence of steno-
sis at the side branch ostium and left main trunk involvement as covariates.
As a sensitivity analysis, a chi-square test of independence for the restenosis
rate and an additional analysis similar to the primary analysis except for pa-
tients treated with bailout stenting will be performed to confirm the robust-
ness of the main analysis. No interim analyses will be conducted in this trial.

3. Discussion

DEBSIDE trial was a prospective, non-randomized, multicenter, inter-
ventional study evaluating the dedicated paclitaxel-eluting stent (Nile
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PAX®; Minvasys, Gennevilliers, France) implantation for main branch
followed by final DCB inflation using the DANUBIO (Minvasys) balloon
for the treatment of side branches of de novo bifurcation lesions with a
side branch reference vessel diameter = 2.0 mm and < 3.0 mm [13]. In
the trial, 52 patients with bifurcation lesions suitable for stenting were en-
rolled, and the primary endpoint of side branch LLL was —0.04 + 0.34 mm
and the secondary endpoint of MB LLL was 0.54 = 0.60 mm at six-month
follow-up. Judging from this result, DCB would be effective for the treat-
ment of the side branch. However, due to the aspect of the single-arm
study, the 15th consensus document from the European Bifurcation
Club mentioned that “studies exploring DEB efficacy in de novo bifurca-
tion lesions had major limitations and to date have provided no conclusive
evidence” [7]. The OCVC-BIF study will produce the reliable evidence
which shows the effectiveness of DCB for a side branch in the bifurcation
lesions.

Okamura T et al. suggested the classification according to the jailing
configuration and recrossing point by using 3D-OCT reconstruction
for the bifurcation lesions after main branch stenting with recrossing
into side branch [14]. They defined the jailing configuration type with
no link at carina and distal recross position as “link-free distal (LFD)” and
the others as “non-LFD”. In terms of the meaning of this classification,
incomplete stent apposition rate at the ostium of side branch was signifi-
cantly lower in LFD compared to non-LFD. On the other hand, Onuma Y
et al. suggested another classification of the optimal recrossing point
by using optical frequency domain imaging (OFDI) [8]. They divided
the jailing configurations into three types and proposed the optimal
recrossing point in each configuration. OPTIMUM trial, in which patients
with bifurcation treatment were randomly allocated to either online 3D-
OFDI-guided or angiography-guided PCI and patients randomized to 3D-
OFDI guidance underwent online 3D-OFDI assessment after rewiring into
the jailed side branch after stenting and proximal optimization technique,
demonstrated that the post-procedural average percentage of incomplete
stent apposition per lesion assessed by OFDI was lower in the 3D-OFDI
guided PCI than in angiography-guided PCI [15]. The OCVC-BIF study
will elucidate the relationship between the jailing configuration/recrossing
point and the efficacy of DCB because OCT-guided PCI will be performed in
many cases.
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