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Abstract

Introduction: In BASKET-SMALL 2, drug-coated balloons (DCB) were non-inferior to drug-eluting stents (DES) in de-novo stenosis
of small coronary vessels (< 2.75 mm) regarding clinical endpoints up to 36 months.

Aim: In the present subgroup analysis, we aimed to analyze the effect of the two treatment strategies in different vessel sizes.

Material and methods: Patients were analyzed according to the size of the device used (small > 2.5 mm vs. very small
< 2.5 mm). The primary endpoint was major adverse cardiac events (MACE), while secondary endpoints were target vessel revas-
cularization (TVR), non-fatal myocardial infarction, cardiac death, and all-cause mortality, all at 36 months. Interactions for the
different groups were assessed with Cox regression analysis.

Results: Overall, 758 patients were enrolled in this analysis, of which 437 (58%) had very small vessel disease. There were sim-
ilar results in both treatment groups for the primary endpoint in both small and very small vessels (DCB vs DES, MACE at 3 years in
small vessels HR = 1.31, 95% Cl: 0.74-2.32, p = 0.355, and very small vessels HR = 0.82, 95% Cl: 0.49-1.39, p = 0.468). Second gen-
eration paclitaxel-eluting stents showed significantly higher rates for MACE (p = 0.041), TVR (p = 0.004) and non-fatal myocardial in-
farction (p = 0.036) compared to DCB in very small coronary arteries at 3 years, while results were similar in small coronary arteries.

Conclusions: Efficacy and safety of DCB are similar irrespective of vessel size. However, there is a beneficial effect of DCB over
paclitaxel-eluting stents regarding TVR, non-fatal myocardial infarction and MACE that is most pronounced in very small coronary
arteries.
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Summary

Percutaneous coronary intervention in small vessel disease is challenging due to high rates of target vessel revascular-
ization. In this report of the BASKET-SMALL 2 trial analyzing the results of a drug-coated balloon (DCB) vs. drug-eluting stent
strategy in small vs. very small coronary vessels, there was no overall difference regarding safety and efficacy of DCB in dif-
ferent vessel sizes. However, patients treated with DCB showed significantly better results in very small vessels than patients
treated with paclitaxel-eluting stents, while similar results were obtained in small vessels.

Corresponding author:
Ahmed Farah MD, Knappschaftskrankenhaus, Westfalen-Clinic, Dortmund, Germany, e-mail: farahahmed_dr@yahoo.com
Received: 15.07.2022, accepted: 18.07.2022.

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons
1 22 Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).


mailto:farahahmed_dr@yahoo.com
mailto:1

Introduction

Percutaneous coronary intervention (PCl) using
drug-eluting stents (DES) is the treatment of choice for
coronary artery disease. However, in certain anatomical
subsets, the efficacy and safety of stents are limited.
Here, vessel size is an important predictor of events — as
a rule of thumb, the smaller the stent, the worse the re-
sult after PCl; this is true for all bare metal stents (BMS)
[1], first-generation DES [2, 3] and second-generation
DES [4, 5]. In this context, the concept of avoiding metal
implants in the vessel was introduced in order to improve
PCl results. While the use of bioresorbable scaffolds [6]
failed to bring better results in treating small coronary
arteries, a strategy of implant-free PCl using drug-coated
balloons (DCB) was tested in a large-scale clinical trial
powered for clinical endpoints and was non-inferior to
second-generation DES [7]. DCB are semi-compliant bal-
loons coated with an active drug, e.g., paclitaxel or siroli-
mus, which usually is embedded in a matrix and rapidly
transfers into the vessel wall during inflation. The drug
locally acts as an antiproliferative agent in the vessel wall
to prevent neointimal hyperplasia and negative remod-
eling [8]. While DCB mostly are used for the treatment
of in-stent-restenosis [9], which is an indication that en-
tered the 2014 guidelines as an official recommendation
[10], newer data from randomized controlled trials [11-
13] show a good efficacy and safety profile in de-novo
stenosis in small coronary vessels.

Aim

The aim of the current analysis is to explore the effi-
cacy and safety of DCB vs. the other devices used, e.g.,
second-generation paclitaxel-eluting stents and everoli-
mus-eluting stents, in the treatment of different sizes of
small coronary arteries within the BASKET-SMALL 2 trial.

Material and methods

Design

BASKET-SMALL 2 was a prospective, randomized,
open-label, non-inferiority, multicenter study performed
in 14 centers in Switzerland, Germany and Austria be-
tween April 10, 2012, and February 1, 2017 [7, 14, 15].
The study was performed according to the Declaration of
Helsinki and Good Clinical Practice guidelines. The eth-
ics committees in all participating centers approved the
protocol. The present analysis is a subgroup analysis as
pre-specified in the protocol.

Participants

All enrolled patients had an indication for PCl in
a small coronary vessel (> 2.0 and < 2.75 mm). All treat-
ed lesions had to be successfully predilated as outlined
in current expert consensus recommendations [16], i.e.,
with absence of residual stenosis > 30%, high grade
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dissections (C-F) and TIMI flow < 2. Patients with other,
larger lesions > 2.75 mm in the target vessel, in-stent
restenosis, contraindication for antiplatelet therapy, life
expectancy less than 12 months and unable to give
written consent were excluded. Patients were analyzed
according to the size of the device used (very small
< 2.5 mmvs. small > 2.5 mm). These groups were used
based on the available sizes of the devices and the simi-
lar group sizes when using this dichotomization.

Randomization and masking

An interactive internet-based system was used to
randomize patients in 1 : 1 fashion (DCB vs. DES). As an
open label study, the treating physicians and patients
were not masked from the method of treatment.

Procedures

After successful predilation, patients were treated
with either a paclitaxel-coated balloon (Sequent Please;
B Braun Melsungen AG, Melsungen, Germany) or a sec-
ond-generation DES, i.e., a paclitaxel-eluting stent (Taxus
Element; Boston Scientific, Natick, MA, USA) or an evero-
limus-eluting stent (Xience; Abbott Vascular, Santa Clara,
CA, USA). The size of the device was chosen by the op-
erator with a ratio of 0.8 to 1.0 to the visually estimated
vessel size, with no differences between DCB and DES;
of note, there was no quantitative coronary angiography
used for the selection of the device.

The study was started with second generation pa-
clitaxel-eluting stents (strut thickness 81 um), with the
idea that both devices used carry the same active drug.
After the paclitaxel-eluting stent was not available any-
more in the German market in 2013, the comparator
group was changed to an everolimus-eluting stent (strut
thickness 81 pm). Accordingly, the sample size was
adapted. PCl was done according to the guidelines: The
dilatation of the DCB was done for 30-60 s, and the DCB
had to be 2-3 mm longer on each side than the balloon
used for predilatation. In case of relevant residual ste-
nosis > 30% or flow limiting dissections after DCB, the
implantation of DES was allowed. After PCl, dual anti-
platelet therapy was prescribed using clopidogrel 75 mg
for 4 weeks in the DCB arm and 6 months in the DES
arm, and ASS 100 mg in both arms. In case of an acute
coronary syndrome, patients received P2Y1 receptor an-
tagonists in the form of clopidogrel, prasugrel (10 mg
daily) or ticagrelor (90 mg twice daily) for 12 months.
We followed the guidelines when oral anticoagulation
was needed [17].

Outcome and follow-up

The primary endpoint was major adverse cardiac
events (MACE), while secondary endpoints were tar-
get vessel revascularization (TVR), non-fatal myocardial
infarction, cardiac death, and all-cause mortality, all at
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36 months. Follow-up was done at 6, 12, 24 und 36 months
after the intervention using a verbal or written clinical
and quality of life questionnaire. All events were adjudi-
cated by an independent events committee.

Statistical analysis

All statistical analyses were performed on the full
analysis set of patients who underwent the 1- and 3-year
analysis, according to the intention-to-treat principle (i.e.
all patients were analyzed on the basis of the treatment
they were randomly allocated to). For the two subgroups
of very small and small vessels, the baseline variables
are summarized. Categorical data are presented as fre-
quencies and percentages (with the effect of the group-
ing analyzed by Pearson’s y? test). For numerical vari-
ables, the median and interquartile range or the mean
and standard deviation are presented, as appropriate
(with the effect of the grouping examined by Student’s
t-test or the Wilcoxon-Mann-Whitney test, respectively).
Treatment effects on the times to event within 1, 2, and
3 years were tested by Cox regressions (with study cen-
ter as a stratifying factor to account for differences in
baseline hazards between study centers) for the follow-
ing events: all-cause death, MACE, which is the compos-
ite of cardiac death, non-fatal myocardial infarction, and
TVR. The Cox regressions were performed within each of
the above subgroups, as well as globally when controlling
for each grouping variable separately (both models with
and without interaction between treatment and group-
ing variable were fitted).

The assumptions of proportional hazards and homo-
geneity of treatment effects among study centers in the
Cox models were checked (by testing the correlation of
the scaled Schoenfeld residuals with time and the inter-
action of the stratifying factor study center with treat-
ment in the Cox models, respectively) and are tenable.
Missing data were not an issue, since the endpoints of
patients not experiencing an event were considered as
censored on the last observation date. The analyses were
conducted using the statistical software package R [18],
using “two-sided” statistical tests and confidence inter-
vals. No correction for multiple testing was applied, since
the statistical analyses are explorative.

Results

Of the 758 patients who were randomly assigned for
treatment, 382 were assigned to the DCB group and 376
to the DES group. Twenty (5%) patients treated with DCB
had to be treated with DES due to > 30% rest stenosis or
flow limiting dissections.

Overall, 437 (58%) patients were treated with very
small devices (diameter < 2.5 mm). Those patients had
higher prevalence of hypertension, insulin-dependent
diabetes mellitus and peripheral arterial occlusive dis-
ease compared with patients treated with small devices.
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The other clinical and angiographic characteristics were
equally distributed between both groups (Table I).

In the very small vessel group, neither rates of MACE
(DCB vs DES, hazard ratio (HR) = 0.82, 95% confidence
interval (Cl): 0.49, 1.39, p = 0.468), cardiac death (HR =
1.36, 95% Cl: 0.56, 3.31, p = 0.502), non-fatal myocardial
infarction (HR = 0.66, 95% Cl: 0.27, 1.57, p = 0.342), TVR
(HR = 0.63, 95% Cl: 0.31, 1.29, p = 0.209), nor all-cause
death (HR = 1.14, 95% Cl: 0.58, 2.24, p = 0.697) were
different at 3 years. Similarly, in the small vessel group,
neither rates of MACE (DCB vs. DES, HR = 1.31, 95% Cl:
0.74, 2.32, p = 0.355), cardiac death (HR = 1.07, 95% Cl:
0.28, 4.07, p = 0.916), non-fatal myocardial infarction
(HR=1.16,95% Cl: 0.49, 2.76, p = 0.734), TVR (HR = 1.58,
95% Cl: 0.77, 3.23, p = 0.208), nor all-cause death
(HR = 0.76, 95% Cl: 0.30, 1.96, p = 0.575) were differ-
ent at 3 years. Rates of MACE (Figure 1) and TVR (Fig-
ure 2) were similar in all groups with the numerical-
ly lowest rates at 3 years in very small vessels treated
with DCB and the highest rates in small vessels treated
with DCB. Interaction between vessel size and treatment
was assessed for the different outcome measures and
was not significant for MACE (p = 0.259), cardiac death
(p = 0.763), non-fatal myocardial infarction (p = 0.373), or
all-cause death (p = 0.495). However, there was a trend
for a beneficial interaction between very small vessels
and DCB treatment regarding TVR after 1, 2 and 3 years
of follow-up (1-year HR = 0.24, 95% Cl: 0.05, 1.16, p =
0.077; 2-year HR = 0.37, 95% Cl: 0.12, 1.15, p = 0.085;
3-year HR = 0.39, 95% Cl: 0.14, 1.08, p = 0.070).

Overall, 95 patients (25% of the DES group, 12.5%
of all patients) were treated with second generation pa-
clitaxel-eluting stents (Table Il). In the very small vessel
size group, rates of MACE at 3 years (HR = 2.03, 95% Cl:
1.03, 3.99, p = 0.041; Figure 3), TVR (HR = 3.32, 95% Cl:
1.45, 7.59, p = 0.004; Figure 4) and non-fatal myocardi-
al infarction (HR = 2.95, 95% Cl: 1.07, 8.11, p = 0.036;
Figure 5) were higher in the paclitaxel-eluting stent very
small group compared with the other groups. In the small
vessel size group there were no statistically significant
differences between the groups. There were no signifi-
cant differences regarding MACE, TVR, cardiac death and
non-fatal myocardial infarction between DCB and evero-
limus-eluting stents in the two vessel size groups.

Discussion

The main findings of this pre-defined subgroup anal-
ysis of the BASKET-SMALL 2 trial are that (1) DCB have
a similar efficacy and safety profile irrespective of vessel
size, and that (2) the beneficial effect of DCB over sec-
ond generation paclitaxel-eluting stents regarding TVR,
non-fatal myocardial infarction and MACE is more pro-
nounced in very small than small coronary arteries.

Small coronary arteries are the target of interven-
tional treatment in up to 30% of cases. Although current

Advances in Interventional Cardiology 2022; 18, 2 (68)



Ahmed Farah et al. DEB and coronary vessel size

Table 1. Baseline clinical and angiographic characteristics according to vessel size

Parameter Overall %Missing Small vessel  Very small vessel P-value
N 758 321 437

Age (mean (SD)) 67.79 (10.34) 0.0 68.24 (10.38) 67.46 (10.30) 0.31
Sex = male (%) 557 (73.5) 0.0 243 (75.7) 314 (71.9) 0.27
BMI (mean (SD)) 28.29 (4.54) 0.4 28.45 (4.83) 28.17 (4.32) 0.41
Smoking (%): 2.2 0.87

Current smoker 154 (20.8) 7 (21.6) 87 (20.2)

Former smoker 267 (36.0) 112 (36.1) 155 (36.0)

No 320 (43.2) 131 (42.3) 189 (43.9)
Hypercholesterolemia = yes (%) 521 (69.4) 0.9 218 (68.3) 303 (70.1) 0.65
Hypertension = yes (%) 656 (86.8) 03 269 (83.8) 387 (89.0) 0.0496
Family history = yes (%) 278 (40.3) 9.1 110 (38.2) 168 (41.9) 0.37
Diabetes (%): 0.5 0.0117

IDDM 5 (12.6) 28 (8.8) 67 (15.4)

NIDDM 157 (20.8) 76 (23.8) 81 (18.7)

No 502 (66.6) 216 (67.5) 286 (65.9)

Multi-step proc. = yes (%) 3 (8.3) 0.0 28 (8.7) 5 (8.0) 0.83
Prev. anterior Ml = yes (%) 121 (1 0) 0.1 52 (16.2) (1 8) 0.94
Prev. other MI = yes (%) 185 (24.4) 0.0 82 (25.5) 103 (23.6) 0.59
Prev. any Ml = yes (%) 293 (38.7) 0.0 125 (38.9) 168 (38.4) 0.95
Prev. PCl = yes (%) 476 (62.8) 0.0 214 (66.7) 262 (60.0) 0.07
Prev. CABG = yes (%) (9.4) 0.0 27 (8.4) 4 (10.1) 0.52
Heart failure = yes (%) 83 (11.0) 0.1 28 (8.8) 55 (12.6) 0.12
Stroke/TIA (%): 0.1 0.86

Stroke 39 (5.2) 15 (4.7) 24 (5.5)

TIA 27 (3.6) 11 (3.4) 16 (3.7)

No 691 (91.3) 295 (91.9) 396 (90.8)

Aortic aneurysm = yes (%) 11 (1.5) 0.1 5 (1.6) 6 (1.4) 1.0
PAOD = yes (%) 53 (7.0) 0.1 15 (4.7) 38 (8.7) 0.0465
COPD = yes (%) 64 (8.4) 0.0 30 (9.3) 34 (7.8) 0.53
Coronary disease (%): 0.0 0.11

STEM| 15 (2.0) 8 (2.5) 7 (L6)

NSTEMI 109 (14.4) 55 (17.1) 54 (12.4)

Unstable 90 (11.9) 31 (9.7) 59 (13.5)

Stable 544 (71.8) 227 (70.7) 317 (72.5)

Acute coronary disease = yes (%) 214 (28.2) 0.0 94 (29.3) 120 (27.5) 0.64
renal disease (rep.) = yes (%) 113 (14.9) 0.0 43 (13.4) 70 (16.0) 037
Liver disease (rep.) = yes (%) 16 (2.1) 0.0 3 (0.9) 13 (3.0) 0.09
Rheumatologic disorder = yes (%) 32 (4.2) 0.0 14 (4.4) 18 (4.1) 1.0
Dementia = yes (%) 1 (0.1) 0.1 1 (0.3) 0 (0.0) 0.88
Renal dysfunction (calc.) = yes (%) 174 (23.0) 0.0 68 (21.2) 106 (24.3) 0.36
Coronary LM = yes (%) 7 (3.6) 0.0 4 (4.4 13 (3.0) 0.41
Coronary LAD = yes (%) 616 (81.3) 0.0 261 (81.3) 355 (81.2) 1.0
Coronary LCX = yes (%) 562 (74.1) 0.0 249 (77.6) 313 (71.6) 0.08
Coronary RCA = yes (%) 477 (62.9) 0.0 214 (66.7) 263 (60.2) 0.08
Multi-vessel coronary disease = yes (%) 598 (78.9) 0.0 262 (81.6) 336 (76.9) 0.14
Ejection fraction type (%): 24.7 < 0.0001

Angiography 347 (60.8) 106 (48.2) 241 (68.7)

Echography 217 (38.0) 110 (50.0) 107 (30.5)

Scintigraphy 7 (1.2) 4 (1.8) 3 (0.9)

Ejection fraction perc. (median [IQR]) 60.00 24.9 60.00 60.00 0.0136
[53.00, 62.00] [50.00, 60.00] [54.00, 65.00]
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Table I. Cont.
Parameter Overall %Missing Small vessel ~ Very small vessel P-value
Initial hosp. = out-patient (%) 17 (2.2) 0.0 10 (3.1) 7 (1.6) 0.25
Prev. clopidogrel = yes (%) 205 (27.0) 0.0 91 (28.3) 114 (26.1) 0.54
Prev. ASS = yes (%) 611 (80.6) 0.0 268 (83.5) 343 (78.5) 0.10
Prev. Prasugrel = yes (%) 74 (9.8) 0.0 40 (12.5) 34 (7.8) 0.0432
Prev. Ticagrelor = yes (%) 118 (15.6) 0.0 45 (14.0) 73 (16.7) 0.36
Prev. Statin = yes (%) 502 (66.3) 0.1 217 (67.6) 285 (65.4) 0.57
Prev. Anticoagulants = yes (%) 64 (8.7) 3.0 34 (10.8) 30 (7.1) 0.11

Categorical variables are shown as frequencies and percentages, numerical variables as mean and standard deviation (except for ejection fraction perc. as median
and interquartile range); with p-values obtained by Pearson’s y? test and Student’s t-test, respectively (Wilcoxon-Mann-Whitney test for ejection fraction perc).
Missing values are ignored, for each variable separately, but the percentage of missing values is reported for each variable.
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Figure 1. Kaplan-Meier estimates of the cumula-
tive probabilities of MACE during 3 years in the
4 combinations of subgroups and study arms

generation DES usually achieve very good results, a high-
er incidence of restenosis and cardiac events is found in
small vessel disease. Geometric considerations are one
reason for this finding, since relative lumen narrowing
increases with smaller vessels for the same late lumen
loss [19]. Therefore, very small coronary vessels < 2.5 mm
may be expected to have higher event rates than small
vessels > 2.5 mm.

Operative treatment of small coronary arteries was
also associated with increased risk of mortality [20].
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Figure 2. Kaplan-Meier estimates of the cumu-
lative probabilities of TVR during 3 years in the
4 combinations of subgroups and study arms

Our findings concur with published literature. The
BELLO trial [12] compared paclitaxel-eluting stents
(Taxus Liberté, Boston Scientific, Boston MA) with pa-
clitaxel-coated balloons (IN.PACT Falcon, Medtronic,
Inc., Santa Rosa CA) and showed that DCB are associat-
ed with less angiographic late loss and similar rates of
restenosis and revascularization as a DES. In this trial,
there were similar results for smaller vs. larger vessels
(< 2.25 mm vs. 2.25-2.5 mm), and there was no inter-
action between different reference vessel diameters and
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Figure 3. Kaplan-Meier estimates of the cumula-
tive probabilities of MACE during 3 years in the
6 combinations of subgroups and devices

treatment modality regarding late lumen loss (p = 0.12).
The RESTORE SVD China trial randomized 230 patients
to paclitaxel-coated DCB (RESTORE, Cardionovum, Bonn,
Germany) or zotarolimus-eluting DES (RESOLUTE integri-
ty, Medtronic, Minneapolis MN) in lesions > 2.25 mm and
< 2.75 mm and showed non-inferiority of DCB vs. DES
regarding 9-month in-segment percentage diameter ste-
nosis [13]. In this trial, there was a nested registry of pa-
tients with a vessel size between 2.0 and 2.25 mm; these
patients were all treated with DCB. Although there was no
formal statistical comparison with the main trial, results
in the nested very small vessel size registry were similar
as in patients with larger vessels treated with DCB. The
PICCOLETO Il trial randomized 232 patients with de-novo
lesions < 2.75 mm to a paclitaxel-coated DCB (Elutax SV,
Aachen Resonance, Germany), or an everolimus-eluting
stent (Xience, Abbott Vascular, Santa Clara, California).
The DCB group had a significantly lower late lumen loss
than the DES group (0.04 vs. 0.17 mm, p = 0.001), while
minimal lumen diameter and diameter stenosis showed
no difference. After 12 months MACE occurred in 7.5% in
the DES group and 5.6% in the DCB group, which was not
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Figure 4. Kaplan-Meier estimates of the cumu-
lative probabilities of TVR during 3 years in the
6 combinations of subgroups and devices

statistically significant, and there were numerically more
myocardial infarctions and vessel thromboses in the DES
arm [21]. Finally, in a long-term registry of DCB patients
with de-novo coronary artery disease [22], vessel size
was not associated with target lesion revascularization
(p = 0.642). Taken together, these data concur with the
results of our trial and confirm a similar efficacy of DCB
in both very small and small vessel size. However, it can
be speculated that the phenomenon of late lumen en-
largement, which has been described with the use of pa-
clitaxel-eluting balloons earlier, could have played a role
here [19]. Effects that have been described in this context
are vessel growth and plaque regression induced by pacl-
itaxel; however, in the absence of angiographic follow-up
within BASKET-SMALL 2 this cannot be specified further.

Another interesting finding of the present analysis is
the significantly higher rates of MACE, TVR und non-fatal
myocardial infarctions in patients with very small vessels
treated with paclitaxel-eluting stents. Previous data in
vessels between 2.5 mm und 4.25 mm were published in
the context of the SPIRIT Il [23] and 111 [24] trials. SPIRIT Il
proved that everolimus-eluting stents are superior to
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Figure 5. Kaplan-Meier estimates of the cumula-
tive probabilities of non-fatal MI during 3 years in
the 6 combinations of subgroups and devices

paclitaxel-eluting stents; a post-hoc analysis in vessels
< 2.75 mm [25] showed significantly better rates of
MACE, target lesion revascularization, and myocardial in-
farction (p = 0.02). Similarly, in a diabetic population un-
dergoing PCl in a vessel size < 3.0 mm, everolimus-eluting
stents proved superior to paclitaxel-eluting stents [26]. In
a meta-analysis [27] of SPIRIT II, Ill and IV that included
1019 patients, a clear benefit of everolimus-eluting over
paclitaxel-eluting stents in terms of event-free survival in
small vessels was found.

Previously, the safety of DCB was questioned in
a population undergoing interventional treatment of pe-
ripheral arterial occlusive disease [28]. However, no sign
of increased mortality was found in large meta-analyses
in the coronary field [29], while the reason for cardiac
death was not associated with DCB in a subgroup analy-
sis of BASKET-SMALL 2 [30]. In the current analysis, safe-
ty of DCB was similar in very small and small coronary
arteries with low rates of death and cardiac death in all
treatment groups.

This study provides evidence of a potential benefit of
DCB in very small vessels. The majority of interventional
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cardiologists do not treat these vessels because of the his-
torical non-promising data from the era of BMS and first
generation DES. However, most of the published studies
evaluating the effect of DCB on native coronary vessels
(including BASKET-SMALL 2) were designed with a defini-
tion of a small vessel size < 2.75 mm. Nowadays, a major
part of current practice is the treatment of patients who
are non-operable due to advanced age or comorbidities.
Our study shows that there might be a new option for
these patients with lesions in very small coronary arteries.

Our subgroup analysis is subject to inherent limita-
tions. One limitation may be the small number of pa-
tients in the different subgroups. Another limitation is
the missing angiographic follow-up and the quantitative
coronary angiography (QCA); however, BASKET-SMALL 2
was a clinical study without pre-specified follow-up an-
giography. Next, the cut-off between the two analyzed
groups was set deliberately at 2.5 mm; however, this was
done based on the available devices and resulted in two
groups that were distributed equally. As a post-hoc anal-
ysis of a randomized controlled trial, we could not per-
form post-hoc power calculation according to the small
sample size in our subgroup analysis. The main trial was
powered to detect non-inferiority regarding clinical end-
points at 1 year between DCB and DES.

Conclusions

Efficacy and safety of DCB in the treatment of de-no-
vo coronary small vessel disease are similar irrespective
of vessel size. DCB showed significantly better results in
the group with very small vessels in terms of TVR, MACE
and non-fatal myocardial infarction compared to pacli-
taxel-eluting stents. Further research in a population
with very small native coronary arteries (< 2.5 mm) is
warranted to elucidate the efficacy of DCB in this group
of patients.

Acknowledgments

All BASKET-SMALL investigators.

Schweizerischer Nationalfonds zur F&rderung der
Wissenschaftlichen Forschung, Basel Cardiovascular Re-
search Foundation, and B Braun Medical AG.

Conflict of interest
The authors declare no conflict of interest.

References

1. Cutlip DE, Chauhan MS, Baim DS, et al. Clinical restenosis after
coronary stenting: perspectives from multicenter clinical trials.
J Am Coll Cardiol 2002; 40: 2082-9.

2. Kastrati A, Dibra A, Mehilli J, et al. Predictive factors of resteno-
sis after coronary implantation of sirolimus- or paclitaxel-eluting
stents. Circulation 2006; 113: 2293/300.

3. George D. Dangas, Mehran R, et al. In-stent restenosis in the
drug-eluting stent era. ] Am Coll Cadiol 2010; 56: 1897-907.

129


https://pubmed.ncbi.nlm.nih.gov/?term=Kastrati+A&cauthor_id=16682614
https://pubmed.ncbi.nlm.nih.gov/?term=Dibra+A&cauthor_id=16682614
https://pubmed.ncbi.nlm.nih.gov/?term=Mehilli+J&cauthor_id=16682614
https://www.jacc.org/journal/jacc

Ahmed Farah et al. DEB and coronary vessel size

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Kedhi E, Joesoef KS, McFadden E, et al. Second-generation ever-

olimus-eluting and paclitaxel-eluting stents in real-life practice
(COMPARE): a randomised trial. Lancet 2010; 375: 201-9.

. Harjai KJ, Kondareddy S, Pinkosky B, et al. Everolimus-eluting

stents versus sirolimus- or paclitaxel-eluting stents: two-year
results from the Guthrie Health Off-Label Stent (GHOST) regis-
try. ) Interv Cardiol 2013; 26: 153-62.

. Kereiakes D, Kabour A, Stone G, et al. 3-year clinical outcomes

with everolimus-eluting bioresorbable coronary scaffolds: the
ABSORB Il trial. ] Am Coll Cardiol 2017; 70: 2852-62.

. Jeger RV, Farah A, Ohlow MA, et al. Drug-coated balloons for

small coronary artery disease (BASKET-SMALL 2): an open- label
randomised non-inferiority trial. Lancet 2018; 392: 849-56.

. Bukka M, Rednam PJ and Sinha M. Drug-eluting balloon: design,

technology and clinical aspects. Biomed Mater 2018; 13: 032001.

. Scheller B, Hehrlein C, Bocksch W. Treatment of coronary in-

stent restenosis with a paclitaxel-coated balloon catheter.
N Engl) Med 2006; 355: 2113-24.

Authors/Task Force members, Windecker S, Kolh P Alfonso F, et
al. 2014 ESC/EACTS Guidelines on myocardial revascularization:
The Task Force on Myocardial Revascularization of the Europe-
an Society of Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS)Developed with the special con-
tribution of the European Association of Percutaneous Cardio-
vascular Interventions (EAPCI). Eur Heart ) 2014; 35: 2541-619.
Latib A, Colombo A, Castriota F, et al. A randomized multicenter
study comparing a paclitaxel drug-eluting balloon with a pacl-
itaxel-eluting stent in small coronary vessels: the BELLO (Bal-
loon Elution and Late Loss Optimization) study. ) Am Coll Cardiol
2012; 60: 2473-80.

Cortese B, Di Palma G, Guimaraes MG, et al. Paclitaxel-coated
balloon versus drug eluting stent during PCl of small coronary
vessels, a prospective randomised clinical trial. The PICCOLETO
Study. Heart 2010; 96: 12911296.

TangY, Qiao S, Gao R, et al. Drug-coated balloon versus drug-elut-
ing stent for small-vessel disease: the RESTORE SVD China Ran-
domized Trial. JACC Cardiovasc Interv 2018; 11: 2381-92.
Gilgen N, Farah A, Scheller B, et al. Drug-coated balloons for de
novo lesions in small coronary arteries: rationale and design of
BASKET-SMALL 2. Clin Cardiol 2018; 41: 569-75.

Jeger RV, Farah A, Ohlow MA, et al. Long-term efficacy and safe-
ty of drug-coated balloons versus drug-eluting stents for small
coronary artery disease (BASKET-SMALL 2): 3-year follow-up of
a randomized, non-inferiority trial. Lancet 2020; 396: 1504-10.
Jeger RV, Eccleshall S, Wan Ahmad WA, et al.; International DCB
Consensus Group. Drug-coated balloons for coronary artery dis-
ease: third report of the International DCB Consensus Group.
JACC: Cardiovasc Interv 2020; 12: 1391-402.

January CT, Wann LS, Calkins H, et al. 2019 AHA/ACC/HRS Fo-
cused Update of the 2014 AHA/ACC/HRS Guideline for the
Management of Patients With Atrial Fibrillation: A Report of
the American College of Cardiology/American Heart Association
Task Force on Clinical Practice Guidelines and the Heart Rhythm
Society in Collaboration With the Society of Thoracic Surgeons.
Circulation 2019; 140: e125-51.

R Core Team. 2020. R a Language and Enviroment for Statis-
tical Computing.R Foundation for Statistical Computing. Vien-
na-Austria.

Zeymer U, Scheller B. PCl in small vessels: the case for
a drug-coated balloon based intervention. Eurolntervention
2011; 7 Suppl K: K57-60.

130

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

O’Connor NJ, Morton JR, O’Connor GT, et al. Effect of coronary
artery diameter in patients undergoing coronary bypass surgery.
Northern New England Cardiovascular Disease Study Group.
Circulation 1996; 93: 652-5.

Cortese B, Di Palma G, Alfonso F et al. Drug-coated balloon
versus drug-eluting stent for small coronary vessel disease:
PICCOLETO Il Randomized Clinical Trial. JACC Cardiovasc Interv
2020; 13: 2840-9.

Rosenberg M, Waliszewski M, Chin K, et al. Prospective, large-
scale multicenter trial for the use of drug-coated balloons in
coronary lesions: the DCB-Only All-Comers Registry. Catheter
Cardiovasc Interv 2019; 93: 181-8.

Serruys PW, Ruygrok B Neuzner J, et al. A randomised com-
parison of an everolimus-eluting coronary stent with a pacli-
taxel-eluting coronary stent:the SPIRIT Il trial. Eurolntervention
2006; 2: 286-94.

Stone GW, Midei M, Newman W, et al. Randomized comparison
of everolimus-eluting and paclitaxel-eluting stents: two-year
clinical follow-up from the Clinical Evaluation of the Xience V
Everolimus Eluting Coronary Stent System in the Treatment of
Patients with de novo Native Coronary Artery Lesions (SPIRIT) Il
trial. Circulation 2009; 119: 680-6.

Hermiller JB, Fergus T, et al. Clinical and angiographic compari-
son of everolimus-eluting and paclitaxel-eluting stents in small
coronary arteries: a post hoc analysis of the SPIRIT Ill random-
ized trial. Am Heart ) 2009; 158: 1005-10.

Kaul U, Bangalore S, Seth A, et al. Paclitaxel-eluting versus ever-
olimus-eluting coronary stents in diabetes. N Engl )] Med 2016;
375: 398.

Ito H, Hermiller JB, Yaqub M, et al. Performance of everolim-
us-eluting versus paclitaxel-eluting coronary stents in small
vessels: results from the SPIRIT Ill and SPIRIT IV clinical trials.
J Interv Cardiol 2011; 24: 505-13.

Katsanos K, Spiliopoulos S, Kitrou B, et al. Risk of death following
application of paclitaxel-coated balloons and stents in the femo-
ropopliteal artery of the leg: a systematic review and meta-anal-
ysis of randomized controlled trials. JAHA 2018; 7: e011245.
Scheller B, Vukadinovic D, Jeger R, et al. Survival after coronary
revascularization with paclitaxel-coated balloons. ) Am Coll Car-
diol 2020; 75: 1017-28.

Jeger RV, Kaiser C, Mangner N, et al. BASKET-SMALL 2 Investiga-
tors. Causes of death after treatment of small coronary artery
disease with paclitaxel-coated balloons. Clin Res Cardiol 2021;
110: 307-11.

Advances in Interventional Cardiology 2022; 18, 2 (68)


https://pubmed.ncbi.nlm.nih.gov/?term=Kereiakes+DJ&cauthor_id=29100702
https://pubmed.ncbi.nlm.nih.gov/?term=Stone+GW&cauthor_id=29100702
https://www.thelancet.com/journals/lancet/issue/vol396no10261/PIIS0140-6736(20)X0045-6

	_GoBack

