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ABSTRACT

Introduction and objectives: To compare the effects of drug-coated balloon (DCB) vs drug-eluting stent (DES) in patients presenting 
with de novo large vessel coronary artery disease (CAD). 
Methods: We conducted a systematic research of randomized controlled trials comparing DCB vs DES in patients with de novo 
large vessel CAD. Data were pooled by meta-analysis using a random-effects model. The prespecified primary endpoint was target 
lesion revascularization (TLR). 
Results: A total of 7 trials enrolling 2961 patients were included. The use of DCB vs DES was associated with a similar risk of 
TLR (OR, 1.21; 95%CI, 0.44-3.30; I2 = 48%), all-cause mortality (OR, 1.56; 95%CI, 0.94- 2.57; I2 = 0%), cardiac death (OR, 1.65; 
95%CI, 0.90-3.05; I2=0%), myocardial infarction (OR, 0.97; 95%CI, 0.58-1.61; I2 = 0%), major adverse cardiovascular adverse (OR, 
1.19; 95%CI, 0.74-1.90; I2  =  13.5%) and late lumen loss (standardized mean difference [SMD], −0.35; 95%CI, −0.74 to 0.04; 
I2 = 81.4%). However, the DCB was associated with a higher risk of target vessel revascularization (OR, 2.47; 95%CI, 1.52-4.03; 
I2 = 0%) and smaller minimal lumen diameter during late follow-up (SMD, −0.36; 95%CI, −0.56 to −0.15; I2 = 34.5%). Nevertheless, 
prediction intervals included the value of no difference for both outcomes.
Conclusions: In patients with de novo large vessel CAD the use of DCB vs DES is associated with a similar risk of TLR. However, 
the DES achieves better late angiographic results.
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Balón farmacoactivo frente a stent farmacoactivo para el tratamiento  
de la enfermedad coronaria de gran vaso. Metanálisis de ensayos clínicos 
aleatorizados

RESUMEN

Introducción y objetivos: Comparar los efectos del balón farmacoactivo (BFA) frente al stent farmacoactivo (SFA) en pacientes con 
enfermedad arterial coronaria (EAC) de gran vaso de novo.
Métodos: Se realizó una búsqueda sistemática de ensayos clínicos aleatorizados comparando BFA frente a SFA en pacientes con 
EAC de gran vaso de novo. Los datos se agruparon mediante un metanálisis de efectos aleatorios. El objetivo primario fue la 
necesidad de revascularización de la lesión diana (RLD).
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INTRODUCTION

Drug-eluting stents (DES) remain the standard of treatment for 
patients undergoing percutaneous coronary intervention (PCI).1,2 
However, DES are associated with a gradually and permanent 
increased risk of adverse events, particularly due to late stent 
thrombosis and in-stent restenosis, with a 2% incidence rate per 
year with no plateau observed.1 This risk is even higher when 
complex and long lesions are treated.3 In recent years, drug-coated 
balloons (DCB) have emerged as a potential alternative treatment 
option to DES. Following adequate lesion preparation, unlike tradi-
tional stents, DCBs can release an antiproliferative drug into the 
vessel wall without leaving behind a permanent metal scaffold. 
Notably, permanent scaffolding can distort and constrain the coro-
nary vessel, thus impairing vasomotion and adaptive remodelling, 
while also promoting chronic inflammation.4 DCB-PCI is a well-es-
tablished treatment for in-stent restenosis and small-vessel coronary 
artery disease (CAD).5,6 However, its role in de novo large vessel 
CAD remains controversial. In a recent randomized clinical trial 
(RCT) with patients undergoing de novo CAD revascularization, a 
strategy of DCB-PCI did not achieve non-inferiority vs DES in terms 
of device-oriented composite endpoint driven by higher rates of 
target lesion revascularization (TLR).7 Contrary to prior published 
research, our findings did not support similar clinical outcomes for 
DCB vs DES in patients with de novo large vessel CAD.8,9 A recent 
meta-analysis of 15 studies compared DCB-PCI or hybrid angio-
plasty vs DES-PCI in patients with vessels > 2.75 mm in diameter 
showing no significant differences in the clinical endpoints of TLR, 
cardiac death, and MI.10 However, 14 of the 15 included studies 
were non-RCT, and the recent previously reported RCT was not 
included. Nevertheless, individual non-inferiority studies often lack 
the statistical power needed to definitively compare these technol-
ogies, underscoring the need for a systematic appraisal of treatment 
effects and evidence quality. Therefore, we conducted a systematic 
review and meta-analysis of available RCT to provide a compre-
hensive and quantitative assessment of evidence on the efficacy of 
DCB vs the current-generation DES in de novo large vessel CAD 
in terms of adverse events at longest available follow-up.

METHODS

Search strategy and selection criteria

We conducted a meta-analysis of RCT according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) 2009 guidelines.11 Two reviewers independently identi-
fied the relevant studies through an electronic search across the 
MEDLINE and Embase databases (from inception to October 2024). 
In addition, we employed backward snowballing (eg, reference 
review from identified articles and pertinent reviews). No language, 
publication date or publication status restrictions were imposed. 
This study is registered with PROSPERO and the search strategy is 
available in the supplementary data.

Study selection

Two reviewers independently assessed trial eligibility based on 
titles, abstracts, and full-text reports. Discrepancies in study selec-
tion were discussed and resolved with a third investigator. Eligible 
studies needed to meet the following pre-specified criteria: a) RCT 
comparing PCI with DCB and PCI with DES; b) study population 
including patients with de novo large vessel CAD (eg, defined as 
vessel diameter ≥ 2.5 mm);12 c) availability of clinical outcome data 
(without restriction as to follow-up time). Exclusion criteria were 
a) lack of a randomized design; b) studies including patients under-
going treatment for in-stent restenosis; c) studies including patients 
with de novo small vessel CAD; d) lack of any clinical outcome 
data.

A reference vessel diameter ≥ 2.5 mm was established as the cut-off 
value to define large vessel based on a recent proposed standardized 
definition.12 

Data extraction

Three investigators (J. Llau García, S. Huélamo Montoro and J. A. 
Sorolla Romero) independently assessed studies for possible inclu-
sion, with the senior investigator (J. Sanz-Sánchez) resolving discrep-
ancies. Non-relevant articles were excluded based on title and 
abstract. The same investigators independently extracted data on 
study design, measurements, patient characteristics, and outcomes 
using a standardized data-extraction form. Data extraction conflicts 
were discussed and resolved with the senior investigator. 

Data on authors, year of publication, inclusion and exclusion 
criteria, sample size, patients’ baseline patients, endpoint defini-
tions, effect estimates, and follow-up time were collected.

Abbreviations

CAD: coronary artery disease. DCB: drug-coated balloon. DES: drug-eluting stent. MI: myocardial infarction. MLD: minimum lumen 
diameter. TLR: target lesion revascularization.

Resultados: Se incluyeron 7 ensayos con 2.961 pacientes. El uso de BFA, en comparación con SFA, se asoció con un riesgo similar 
de RLD (OR = 1,21; IC95%, 0,44-3,30; I2 = 48%), muerte por todas las causas (OR = 1,56; IC95%, 0,94-2,57; I2 = 0%), muerte de 
causa cardiovascular (OR = 1,65; IC95%, 0,90-3,05; I2 = 0%), infarto de miocardio (OR = 0,97; IC95%, 0,58-1,61; I2 = 0%), aconte-
cimientos adversos cardiacos mayores (OR = 1,19; IC95%, 0,74-1,90; I2 = 13,5%) y pérdida luminal tardía (DME = −0,35; IC95%, 
−0,74 a 0.04; I2 = 81,4%). Sin embargo, el BFA se asoció a un mayor riesgo de revascularización del vaso diana (OR = 2,47; IC95%, 
1,52-4,03; I2 = 0%) y a un menor diámetro luminal mínimo en el seguimiento (DME: −0,36; IC95%, −0,56 a −0,15; I2 = 34,5%), 
aunque los intervalos de predicción incluyeron el valor nulo para ambos resultados.
Conclusiones: En los pacientes con EAC de gran vaso de novo, el BFA comparado con el SFA se asoció a un riesgo similar de RLD, 
obteniendo el SFA mejores resultados angiográficos.

Palabras clave: Balón farmacoactivo. Stent farmacoactivo. Enfermedad arterial coronaria.
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Endpoints

The prespecified primary endpoint was TLR. Secondary clinical 
endpoints were all-cause mortality, cardiac death, myocardial 
infarction (MI), target vessel revascularization (TVR) and major 
adverse cardiovascular events (MACE). Secondary angiographic 
endpoints were minimum lumen diameter (MLD) and late lumen 
loss (LLL). Each endpoint was assessed according to the definitions 
reported in the original study protocols, as summarized in table 1 
of the supplementary data. All the endpoints were assessed at the 
maximum follow-up available.

Risk of bias

The risk of bias in each study was assessed using the revised 
Cochrane risk of bias tool (RoB 2.0).11 Three investigators (J. Llau 
García, S. Huélamo Montoro and J. A. Sorolla Romero) inde-
pendently assessed 5 domains of bias in RCT: a) randomization 
process, b)  deviations from intended interventions, c)  missing 
outcome data, d) outcome measurement, and e) selection of reported 
results (table 2 of the supplementary data).

Statistical analysis

Odds ratios (OR) and 95% confidence intervals (95%CI) were calcu-
lated using the DerSimonian and Laird random-effects model, with 
the estimate of heterogeneity being obtained from the Mantel-
Haenszel method. The presence of heterogeneity among studies was 
evaluated with the Cochran Q chi-square test, with P ≤  .10 being 
considered of statistical significance, and using the I2 test to eval-
uate inconsistency. A value of 0% indicates no observed heteroge-
neity, and values of ≤ 25%, ≤ 50%, > 50% indicate low, moderate, 
and high heterogeneity, respectively. Prediction intervals (95%) in 
addition to conventional 95%CI around ORs were calculated to 
assess residual uncertainty. Publication bias and the small study 
effect were assessed for all outcomes, using funnel plots. The 
presence of publication bias was investigated using Harbord and 
Egger tests and visual estimation with funnel plots. We performed 
a sensitivity analysis by removing one study at a time to confirm 
that the findings, when compared with DES, were not driven by 
any single study. To account for different lengths of follow-up 
across studies, another sensitivity analysis was performed using the 
Poisson regression model with random intervention effects to calcu-
late inverse-variance weighted averages of study-specific log strat-
ified incidence rate ratios (IRRs). Results were displayed as IRRs, 
which are exponential ratios of the regression model. Additionally, 
random-effect meta-regression analyses were performed to assess 
the impact of the following variables on treatment effect with 
respect to the primary endpoint: eg, percentage of patients with 
acute coronary syndrome (ACS), percentage of patients with 
diabetes mellitus, mean reference vessel diameter and follow-up 
duration. The statistical level of significance was 2-tailed P < .05. 
Stata version 18.0 (StataCorp LP, College Station, United States), 
was used for statistical analyses.

RESULTS

Search results

Figure 1 illustrates the PRISMA study search and selection process. 
A total of 7 RCT were identified and included in this analysis. The 
main features of included studies are shown in table 1. 

All studies had a non-inferiority design. A clinical primary endpoint 
was selected in 1 study,7 and an invasive functional endpoint was 

selected in another trial,9 while angiographic primary endpoints 
were prespecified in the remaining studies.8,13-16 The mean clinical 
and angiographic follow-up were 21.5 months and 8.9 months 
respectively. A total of 4 studies were conducted in the context of 
ACS9,14-17 and 1 study in the context of chronic coronary syndrome 
(CCS).13 Finally, 2 studies enrolled both ACS and CCS patients.7,8 
A total of 3 trials enrolled patients treated with second-generation 
DES (Firebird 2.0 [Microport, China], Xience Xpedition [Abbott 
Vascular, United States], Orsiro [Biotronik, Germany]),7,9,13 and 2 
studies enrolled patients treated with third-generation DES (Biomine 
[Meril Life Sciences, India], Cordimax [Rientech, China]).14,15 One 
trial enrolled patients treated with second and third-generation DES 
(Xience Xpedition [Abbott Vascular, United States], Resolute Integ-
rity, [Medtronic, United States], Firehawk, [MicroPort, China]).8 All 
studies included patients who underwent paclitaxel-DCB-PCI 
([Pantera Lux, Biotronik, Germany],9,14 [SeQuent Please, B Braun, 
Germany],7,8,13,15 [Bingo DCB, Yinyi Biotech,China]),16 and none 
with sirolimus-DCB-PCI.

Baseline characteristics

A total of 2961 patients were included, 1476 of whom received DCB 
and 1485, DES for de novo large vessel CAD. The patients main 
baseline characteristics are shown in table 2. 

Publication bias and asymmetry

Funnel-plot distributions of the pre-specified outcomes indicate 
absence of publication bias for all the outcomes (figures 1-8 of the 
supplementary data).

Risk of bias assessment

Table 2 of the supplementary data illustrates the results of the risk 
of bias assessment with the RoB 2.0 tool. One trial was considered 
at low overall risk of bias,7 5 raised some concerns8,9,13,14,16 and 1 
presented a high overall risk of bias.15

635 citations identified through
database search (Pubmed and 
Embase) for abstract screening

7 studies finally included 
in the meta-analysis

622 excluded:
– 236 studies without randomized design
– 88 in-stent restenosis
– 31 small coronary native vessel
– 14 lack of clinical outcomes
– 253 non-pertinent

6 excluded:
– 4 lack of randomized design
– 2 reports of the same study

13 identified for full-text
screening

Figure 1. Flow diagram of the search for studies included in the meta-analysis 
according to the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses Statement.
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Outcomes

Clinical outcomes

DCB use compared with DES was associated with a similar risk of 
TLR (OR, 1.21; 95%CI, 0.44-3.30; I2 = 48%), all-cause mortality (OR, 
1.56; 95%CI, 0.94- 2.57; I2 = 0%), cardiac death (OR, 1.65; 95%CI, 
0.90-3.05; I2 = 0%), MI (OR, 0.97; 95%CI, 0.58-1.61; I2 = 0%) and 
MACE (OR, 1.19; 95%CI, 0.74-1.90; I2  =  13.5%). However, DCB 
was associated with a higher risk of TVR (OR, 2.47; 95%CI, 1.52- 
4.03; I2 = 0%) (figure 2, figure 3 and figures 9-10 of the supplemen-
tary data).

Angiographic outcomes

Compared with DES, DCB use yielded significant smaller MLD 
(SMD, −0.36; 95%CI, −0.56 to −0.15; I2 = 34.5%) and similar risk 
of LLL (SMD, −0.35; 95%CI, −0.74 to 0.04; I2 = 81.4%) at follow-up 
(figure 4).

Prediction intervals were consistent with CI for all the outcomes 
except for TVR and MLD, which included the value of no 
difference.

Sensitivity analysis

A leave-one-out pooled analysis by iteratively removing one study 
at a time was performed for all endpoints. Treatment effects were 
consistent with the main analysis for TLR, all-cause mortality, 
cardiac death, MI and MLD. The risk of TVR was no longer 
significantly higher among patients undergoing DCB when removing 
the CAGEFREE I trial,7 and the risk of LLL was significantly lower 
among patients undergoing DCB-PCI when removing the REVELA-
TION trial.9 However, an increased risk of MACE was observed 
among patients undergoing DCB-PCI when removing the study by 
Xue Yu et al.18 (tables 3-10 of the supplementary data). A sensitivity 
analysis using estimated IRRs was performed to account for varying 
follow-up lengths, confirming that our main analysis findings 
remained unchanged (table 11 of the supplementary data).

Table 1. Main features of included studies

Study
Year of 
publication

No. of patients
Type of Device

Reference vessel diameter 
(mean ± SD) (mm)

Multicenter
Clinical follow 
up (months)

Angiographic 
follow-up (months)DCB DES

REC-CAGEFREE I7 2024 1133 1139 Paclitaxel-DCB
Sirolimus-DES

3.00 ± 0.55 YES 24 NO

Nishiyama et al.13 2016 30 30 Paclitaxel-DCB
Everolimus-DES

2.80 ± 0.63 NO 8 8

Xue Yu et al.8 2022 85 85 Paclitaxel-DCB
Everolimus-DES

2.89 ± 0.33 NO 12 9

REVELATION9 2019 60 60 Paclitaxel-DCB
Sirolimus and 
everolimus DES

3.24 ± 0.50 NO 24 9

Gobic et al.15 2017 38 37 Paclitaxel-DCB
Sirolimus-DES

> 2.50 NO 6 6

Hao et al.16 2021 38 42 Paclitaxel-DCB
NA

> 2.50 NO 12 12

Wang et al.14 2022 92 92 Paclitaxel-DCB
Sirolimus-DES

3.37 ± 0.52 NO 12 9

DCB, drug-coated balloon; DES, drug-eluting stent; NA, not available.

Table 2. Baseline clinical characteristics of included patients

Study
Age 
(years)

Male 
(%)

Diabetes 
(%)

Smoking 
(%)

Hypertension (%)
LVEF 
(%)

Clinical 
Presentation 
(CCS/ACS) (%)

Multivessel 
(%)

Complex lesion 
(%)

REC-CAGEFREE I7 62 69.3 27.3 45 60.1 60 44.9/55.3 4.8 0

Nishiyama et al.13 69 73.3 41.6 60 83.3 NA 0/100 NA 36

Xue Yu et al.8 63.3 69.3 24.1 54 63.9 > 40 11.1/88.9 84 44.1

REVELATION9 57 87 10 60 31 57.6 0/100 71.6 N/A

Gobic et al.15 57.4 87 10 49.5 33.4 50.2 0/100 NA N/A

Hao et al.16 57.5 78.5 31.5 29.5 24 46 0/100 NA N/A

Wang et al.14 49.5 93.5 81.6 81.5 71.8 NA 0/100 NA N/A

ACS, acute coronary syndrome; CCS, chronic coronary syndrome; NA, not available.
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Figure 2. Forest plot  reporting trial-specific and summary ORs with 95%CIs for the endpoint of A) target lesion revascularization; B) all-cause mortality; C) 
myocardial infarction; D) MACE. 95%CI, 95% confidence interval; DCB, drug-coated balloon; DES, drug-eluting stents; MACE, major adverse cardiovascular 
events; OR, odds ratio. References: REC-Cagefree I.,7 Nishiyama et al.,13 Xue Yu et al.,8 REVELATION,9 Hao et al.,16 Wang et al.,14 and Gobic et al.15
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C
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Odds ratio  
with 95%CI

Odds ratio  
with 95%CI

Odds ratio  
with 95%CI

Odds ratio  
with 95%CI

All-cause mortality

Xue Yu et al

Xue Yu et al

Xue Yu et al

3.39 [1.89-6.08]

0.23 [0.01-4.98]

0.31 [0.03-3.07]

2.94 [0.30-29.22]

0.58 [0.09-3.69]

1.00 [0.14-7.29]

1.21 [0.44-3.30]

[0.08-18.20]

[0.06-40.19]

1.64 [0.97-2.77]

0.95 [0.13-7.09]

0.96 [0.06-15.64]

1.56 [0.94-2.57]

1.01 [0.56-1.80]

0.96 [0.06-15.67]

2.89 [0.12-72.56]

0.97 [0.13-7.29]

0.12 [0.01-2.39]

1.01 [0.20-5.18]

0.97 [0.58-1.61]

[0.47-1.99]

[0.47-2.99]

1.56 [1.18-2.07]

0.23 [0.01-4.98]

0.37 [0.07-1.97]

4.00 [0.43-37.01]

0.97 [0.13-7.29]

0.69 [0.17-2.80]

0.75 [0.16-3.47]

1.19 [0.74-1.90]
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Random effect meta-regression analysis found no significant impact 
of the proportion of patients presenting with ACS (P  =  .882), 
diabetes mellitus (P  =  .641), mean reference vessel diameter 
(P = .985) and follow-up duration (P = .951) on treatment effect with 
respect to the primary endpoint.

DISCUSSION

This meta-analysis provides a comprehensive and updated quanti-
tative analysis of available evidence on the comparison of DCB vs 
DES in de novo large vessel CAD, including data from 2961 patients 
enrolled in 7 RCT. The main findings of the study are:

a) The use of DCB was associated with a similar risk of clinical 
events vs DES except for TVR. However, data for this outcome was 
only available in 3 of the 7 included studies and the increased risk 
in patients undergoing DCB-PCI was not significant when the 
CAGEFREE I trial was removed. In addition, prediction intervals 
were not consistent with the CI. Therefore, the results of this 
outcome should be interpreted with caution.

b) The effect of DCB on the risk of TLR was not affected by the 
proportion of patients presenting with ACS or diabetes, as well as 
the mean reference vessel diameter or follow-up duration as 
assessed by meta-regression analysis. 

c) DCB was associated with lower MLD at angiographic follow-up, 
but with similar LLL vs DES. 

DES are the standard of treatment for patients undergoing PCI. 
However, complications such as stent thrombosis and in-stent 
restenosis still occur with rates estimated at 0.7-1% and 5-10% at 
the 10-year follow-up respectively.19,20 Therefore, in recent years 
there has been a growing concern for developing strategies to 
reduce stent-related adverse events. In this context, DCBs have 
emerged as a potential treatment alternative based on a “leaving 
nothing behind” strategy. Nevertheless, data of patients presenting 
with de novo large CAD is scarce and conflicting. The CAGEFREE 
I is the only available clinically powered RCT that included 2272 
patients undergoing de novo non-complex CAD revascularization 
across 40 centers in China. A strategy of DCB-PCI did not achieve 
non-inferiority vs DES in terms of device-oriented composite 
endpoint driven by higher rates of TLR in the DCB-PCI group (3.1% 
vs 1.2%, P  =  .002). On the other hand, in single-center RCT 
conducted by Nishiyama et al. with 60 patients with CCS under-
going elective PCI a trend toward lower rates of TLR in the DCB-PCI 
group (0% vs 6.1%, P = .193) was shown at the 8-mont follow-up.13 
Similarly, in a RCT including 170 patients undergoing PCI for de 
novo large CAD lower rates of TLR at the 12-month follow-up were 
found in patients undergoing DCB-PCI (1.6% vs 3.4%, P = .306).14 
In our analysis when pooling data from all available RCT, the risk 
of TLR was similar among patients undergoing DCB-PCI or 
DES-PCI. Notably, since this result was obtained with a moderate 
heterogeneity (I2 ≈ 50%), it should be interpreted with caution 
regarding its general applicability. These findings remained 
unvaried at the leave-one-out analysis. In addition, prediction inter-
vals were consistent with CI around ORs showing lack of residual 
uncertainty. Previous studies have shown that in-stent restenosis 
after DES is not a benign phenomenon, presenting as an ACS in 

Figure 3. Central Illustration. DCB, drug-coated balloon; DES, drug-eluting stent; RCT, randomized clinical trial; TVR, target vessel revascularization. References: 
REC-Cagefree I.,7 Nishiyama et al.,13 Xue Yu et al.,8 REVELATION,9 Hao et al.,16 and Wang et al.14
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about 70% of the cases, with 5-10% of these resulting in MI.21 We 
could speculate that the lack of permanent scaffold with DCB vs 
DES may predispose to a less aggressive pattern of restenosis and 
not increase the risk of thrombotic vessel closure beyond 3 months 
when vessel healing after DCB-PCI has occurred.22 

Notably, 5 of the 7 studies included in this meta-analysis enrolled 
patients presenting with ACS. A total of 34% of the patients included 
in the CAGEFREE study presented with ACS, with 16% being 
STEMI cases.7 Four other studies only included STEMI patients.7,9,14-16 
Although the performance of DCB in the STEMI scenario is 
unknown, its use in clinical practice is increasing.23 Culprit lesion 
plaques in STEMI patients are usually soft and adequate plaque 
modification can be easily achieved through DCB-PCI (<  30% 
residual stenosis and low grade of dissection).23 Moreover, the 
ruptured lipid rich plaque can potentially be an ideal reservoir for 
effective paclitaxel uptake.24 On the other hand, DCBs carry specific 
risks for STEMI patients, such as acute recoil and culprit lesion 
closure, because they don’t provide vessel scaffolding.

In our study, the proportion of patients presenting with ACS had 
no impact on treatment effects on the meta-regression analysis. 

Nevertheless, further RCT with adequate sample size are needed 
to obtain more solid evidence in this field. Of note, complex lesions 
(eg, severe calcification and bifurcations with planned two-stent 
technique) were excluded from the studies that included patients 
presenting with CCS.7,8 Therefore, our findings might not be gener-
alized to this population. 

The better angiographic surrogate outcomes with DES-PCI vs 
DCB-PCI found in our meta-analysis after pooling data from 6 
studies can be explained by the absence of a metal scaffold to 
expand the vessel lumen and the acute recoil following balloon 
angioplasty. This justifies the lower MLD achieved after DCB-PCI 
vs DES-PCI. While our analysis did not show significant differences 
regarding LLL during follow-up, the value of LLL was lower among 
patients undergoing DCB-PCI when excluding the REVELATION 
trial.9,17 This study showed extremely low LLL in both DCB and 
DES groups vs other available evidence from RCT.15,16 The presence 
of positive vessel remodeling with a late lumen enlargement after 
the use of DCB evaluated by intracoronary imaging modalities has 
been evidenced in multiple studies, and seems to be associated with 
small vessel disease, fibrous and layered plaques and a post-PCI 
medial dissection arc >  90°.25,26,27 However, evidence of this 

MLD

Late-lumen loss

A

B

Figure 4. Forest plot reporting trial-specific and summary ORs with 95%CIs for the endpoint of A: minimum lumen diameter, and B: late-lumen loss. 95%CI, 
95% confidence interval; DCB, drug-coated balloon; DES, drug-eluting stents; MACE, major adverse cardiovascular events; MLD, minimum lumen diameter; 
SMD, standardized mean difference; OR, odds ratio. References: Nishiyama et al.,13 Xue Yu et al.,8 REVELATION,9 Gobic et al.,15 Hao et al.,16 and Wang et al.14.

Xue Yu et al

Xue Yu et al

-0.42 [-0.93 to 0.10]

-0.68 [-1.00 to -0.36]

-0.33 [-0.76 to 0.10]

-0.38 [-0.88 to 0.12]

-0.06 [-0.38 to 0.50]

-0.29 [-0.61 to 0.03]

-0.36 [-0.56 to -0.15]

-0.35 [-0.86 to 0.16]

-0.39 [-0.70 to -0.08]

0.49 [0.05 to 0.92]

-1.28 [-1.83 to -0.74]

-0.52 [-0.96 to -0.07]

-0.18 [-0.50 to 0.13]

-0.35 [-0.74 to 0.04]

[-0.86 to 0.15]

[-1.68 to 0.97]

ARTICLE IN PRESS

Please cite this article in press as: Sorolla Romero JA, et al. Drug-coated balloons vs drug-eluting stents for the treatment of large native coronary artery disease. Meta-
analysis of randomized controlled trials. REC Interv Cardiol. 2025. https://doi.org/10.24875/RECICE.M25000527.

https://doi.org/10.24875/RECICE.M25000527


8 J.A. Sorolla Romero et al. REC Interv Cardiol. 20XX;XX(X):XX-XX

phenomenon in patients with large vessel CAD is less known.22 It 
should, therefore, be noted that all studies in this meta-analysis 
used paclitaxel-DCB. While the evidence comparing sirolimus and 
paclitaxel-DCB is scarce, 2 recent RCT have shown better angio-
graphic results with the lipophilic component. In the first one, with 
121 patients with the novo small vessel CAD, sirolimus-DCB failed 
to achieve non-inferiority for net-lumen gain at 6 months.28 In the 
second study, with 70 patients, the 2 devices showed similar 
results of LLL at 6 months, although patients treated with pacli-
taxel-DCB had more frequent late luminal enlargement.29 Due to 
the small sample size and although there is not enough evidence 
to evaluate differences across clinical endpoints, we cannot assume 
that there is a class effect across all DCBs. There are larger ongoing 
RCT to evaluate the outcomes of sirolimus DCB vs DES in large 
vessels that will provide evidence in this field.30,31

Limitations

The results of our investigation should be interpreted in light of 
some limitations. First, this is a study-level meta-analysis providing 
average treatment effects. The lack of patient-level data from the 
included studies prevents us from assessing the impact of baseline 
clinical, angiographic and procedural characteristics on treatment 
effects. Second, minor differences in definition were present for 
some endpoints (eg, MACE), limiting the reliability of effect esti-
mates. Third, one study which accounted for approximately 75% 
of all patients included did not included angiographic follow-up,7 
thus limiting the evaluation of DCB and DES on angiographic 
outcomes. Fourth, the clinical follow-up varied from 6 to 24 
months. Ideally, outcomes such as TLR should be compared at 
uniform follow-up across studies (eg, at 1 year), which was not 
consistently possible in the current analysis. Nonetheless, these 
differences in follow-up duration were accounted with the IRRs, as 
detailed in the Methods section. However, longer follow-ups are 
needed to establish the safety and efficacy profile of DCB vs DES 
throughout time. Fifth, the definition of large vessel is inconsistent 
across trials, which might be a source of bias. Finally, the limited 
number of studies and patients, and the small event rate for some 
endpoints, such as all-cause mortality may reduce the power for 
detecting significant differences across groups.

CONCLUSIONS

This meta-analysis provides the most updated quantitative evidence 
on the use of DCB vs DES for the treatment of de novo large vessel 
CAD in both CCS and ACS. DCB-PCI is associated with similar TLR 
and LLL at mid-term follow-up representing an appealing treatment 
option for patients with large vessel CAD.
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