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ABSTRACT

Introduction and objectives: The ROLLER COASTR-EPIC22 trial randomized 171 patients with moderate-to-severe calcified 
coronary lesions to undergo percutaneous coronary intervention with rotational atherectomy, intravascular lithotripsy, or excimer 
laser. This trial and its 1-year follow-up demonstrated no significant differences among the 3 arms in terms of procedural success, 
complications and clinical outcomes. This subanalysis aimed to describe age‑related outcomes among patients undergoing percu-
taneous coronary intervention with plaque‑modification techniques.
Methods: Of 171 patients (118 < 75 years; 53 ≥ 75 years), we compared final stent expansion by optical coherence tomography 
using an intention-to-treat analysis. Secondary endpoints included minimum stent area, angiographic, procedural, and clinical 
success, in-hospital complications, 1-year all-cause mortality, and major adverse cardiovascular events (MACE), including cardiac 
death, target vessel myocardial infarction, target lesion revascularization, and stent thrombosis. 
Results: Baseline characteristics and treatment allocation were similar among groups. Final stent expansion was 85 ± 17.1 % in 
patients < 75 vs 84 ± 18.9 % in those ≥ 75 (P = .76). Minimum stent area, procedural success, and in-hospital complications were 
comparable. At 1 year, the ≥ 75 cohort had significantly higher MACE (11.3% vs 1.7%; P = .01) and all-cause mortality (9.4% vs 
0.9%; P = .01).
Conclusions: Elderly patients achieved similar procedural outcomes as younger patients, but higher rates of MACE and all-cause 
mortality at 1-year follow-up.
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INTRODUCTION

Coronary artery calcification constitutes a major challenge during 
percutaneous coronary intervention (PCI), as it reduces procedural 
success and increases the risk of complications. It limits optimal 
stent expansion, which predicts restenosis, stent thrombosis, and 
the need of target lesion revascularization.1-3 Several plaque modi-
fication techniques (PMT) have been developed to improve clinical 
outcomes in this setting. Rotational atherectomy has long been 
considered the standard approach for managing resistant calcified 
lesions. However, the development of newer technologies such as 
intravascular lithotripsy (IVL), together with increasing interest in 
excimer laser coronary atherectomy (ELCA), has expanded the 
range of available therapeutic options.4-7

The ROLLER COASTR-EPIC22 trial was the first randomized trial 
comparing rotational atherectomy, IVL, and ELCA in patients with 
moderate-to-severe calcified coronary lesions. Procedural success, safety 
and 1‑year clinical outcomes were similar across all techniques.8

Elderly patients (≥  75 years), who often present with increased 
comorbidity and complex coronary anatomy, remain underrepre-
sented in clinical trials and may experience higher procedural risk 
and higher long-term mortality.9 In this post‑hoc analysis of the 
ROLLER COASTR-EPIC22 trial, we assessed the impact of age on 
outcomes of PCI for moderately to severely calcified coronary 
stenosis treated with contemporary plaque‑modification techniques. 
Specifically, we compared stent expansion, procedural success, 
in‑hospital complications and 1‑year clinical outcomes between 
patients < 75 and ≥ 75 years of age. Exploratory analyses of indi-
vidual PMT within age strata were performed but were not powered 
for formal between‑technique comparisons.

METHODS

Study design and population

ROLLER COASTR-EPIC22 trial was a multicenter randomized trial 
(NCT04181268) conducted at 8 high-volume centers in Spain.10 
Complete inclusion and exclusion criteria, as well as the randomiza-
tion process and procedural details, have been previously described.11 
Briefly, eligible patients had moderate-to-severe calcification esti-
mated by coronary angiography, and culprit lesions of ST‐segment 
elevation acute coronary syndromes were excluded. All patients gave 
therir prior written informed consent before participation. Included 
patients were randomized 1:1:1 to rotational atherectomy, IVL, or 
ELCA from July 2019 through December 2023.10,11

Stratification and endpoints

This study is a post-hoc age-stratified analysis. Patients were strat-
ified by age in 2 groups: <  75 years (n  =  118) and ≥  75 years 
(n  =  53). Comparisons within age subgroups are exploratory and 
should be viewed as descriptive rather than confirmatory.

The primary endpoint was stent expansion assessed by optical 
coherence tomography (OCT), calculated as minimal stent area 
divided by the mean reference lumen area, analyzed according to 
the intention-to-treat principle.11

The secondary endpoints included angiographic success (final 
Thrombolysis in Myocardial Infarction grade-3 flow, assessed at 
both <  20% and <  30% residual stenosis), procedural success 
(angiographic success without major perioperative complications), 

Abbreviations

ELCA: excimer laser coronary atherectomy. IVL: intravascular lithotripsy. MACE: major adverse cardiovascular events. OCT: optical 
coherence tomography. PCI: percutaneous coronary intervention. PMT: plaque modification technique.

Senior-ROLLER: resultados relacionados con la edad de la modificación de 
la placa en la estenosis coronaria. Subanálisis del ROLLER COASTR-EPIC22

RESUMEN

Introducción y objetivos: En el ensayo ROLLER COASTR-EPIC22 se aleatorizó a 171 pacientes con lesiones coronarias con calci-
ficación moderada a grave para ser tratados con intervención coronaria percutánea mediante aterectomía rotacional, litotricia 
intravascular o láser de excímeros (ELCA). El ensayo fundamental y su seguimiento a 1 año demostraron que no había diferencias 
significativas entre los 3 grupos en cuanto a éxito del procedimiento, complicaciones y eventos clínicos. Este subanálisis tuvo como 
objetivo describir los resultados estratificados por edad en pacientes sometidos a intervención coronaria percutánea con técnicas 
de modificación de placa. 
Métodos: En un total de 171 pacientes (118 < 75 años y 53 ≥ 75 años) se comparó la expansión final del stent mediante tomografía 
de coherencia óptica utilizando un análisis por intención de tratar. Los objetivos secundarios fueron el área mínima del stent, el 
éxito angiográfico, de procedimiento y clínico, las complicaciones intrahospitalarias, la mortalidad por cualquier causa al año y los 
eventos cardiovasculares adversos mayores (MACE), incluida la muerte de causa cardiovascular, el infarto de miocardio del vaso 
tratado, la revascularización de la lesión tratada y la trombosis del stent.
Resultados: Las características basales y la asignación del tratamiento fueron similares entre los grupos. La expansión final del 
stent fue del 85 ± 17,1% en los pacientes < 75 años y del 84 ± 18,9% en aquellos ≥ 75 años (p = 0,76). Al año, la cohorte ≥ 75 
años presentó una tasa de MACE significativamente más alta (11,3 frente a 1,7%; p = 0,01), así como de mortalidad por todas las 
causas (9,4 frente a 0,85%; p = 0,01).
Conclusiones: Los pacientes ancianos lograron resultados procedimentales similares a los más jóvenes, pero con tasas más altas 
de MACE y de mortalidad por cualquier causa en el seguimiento a 1 año. 

Palabras clave: Aterectomía rotacional. Litotricia intravascular. Aterectomía coronaria con láser de excímeros. Calcificación coronaria. 
Tomografía de coherencia óptica. Pacientes ancianos.
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clinical success (procedural success without in-hospital major 
adverse cardiovascular events [MACE]), device success (defined as 
achievement of adequate plaque modification with the initial device 
without the need for a second advanced PMT), minimal stent area 
by OCT, and in-hospital complications.11

Major perioperative complications were defined as death, perfora-
tion, flow-limiting dissection, abrupt vessel closure, or stent throm-
bosis. MACE was defined as the composite of cardiac death, target 
vessel myocardial infarction, target lesion revascularization, and 
definite/probable stent thrombosis.11

Procedures and imaging

Procedures have been previously described and followed latest 
European guideline recommendations.10 Pre- and post-PMT OCT 
imaging were recommended to characterize the lesion. Predilation 
with low-profile balloons was permitted to allow OCT catheter 
crossing prior to PMT. After plaque modification, drug-eluting stent 
implantation and optimization were performed, followed by the 
final mandatory OCT. OCT image acquisition and stent optimiza-
tion protocols have been previously described.11

Rotational atherectomy, IVL and ELCA were performed according 
to current recommendations and device instructions, as previously 
described.6,12,13

Statistical analysis

The principal analyses were conducted in the intention‐to‐treat 
population. An additional analysis was performed in an as‐treated 
fashion, based on the last PMT used. Continuous variables are 
expressed as mean ± standard deviation if normally distributed or 
median [IQR] otherwise, and categorical variables as counts and 
percentages. Between-group comparisons used the chi-square test 
or Fisher’s exact test for categorical variables and Student t test or 
Mann–Whitney U test for continuous variables. Noninferiority of 
IVL and ELCA vs rotational atherectomy for stent expansion was 
tested with a 1‑sided t test against a prespecified noninferiority 
margin of −7%. This margin was adopted from the pivotal ROLLER 
COASTR‑EPIC22 trial and was defined a priori by the steering 
committee as the smallest absolute difference in stent expansion 
considered clinically relevant, based on previous studies.11,14,15 
Statistical significance was set at P < .05.10,11

Because this was an exploratory, post‑hoc age‑stratified analysis with 
a relatively small sample size in the elderly subgroup, no formal 
adjustment for multiple comparisons was applied. Given the large 
number of comparisons (2 age groups, 3 PMT and several procedural 
and clinical endpoints), conservative corrections such as Bonferroni 
would have markedly reduced statistical power and increased the 
risk of type II error. Instead, all effect estimates, 95% confidence 
intervals and exact P values are reported to allow readers to interpret 
the results with appropriate caution, and all subgroup findings are 
considered hypothesis‑generating rather than confirmatory.

Given the low number of events, survival was assessed with 
Kaplan–Meier curves and log‑rank tests. All statistical analyses 
were conducted using R version 4.3.2 (R Foundation for Statistical 
Computing, Vienna, Austria). 

RESULTS

Patient allocation and baseline characteristics

A total of 171 patients were enrolled, of whom 118 (69%) were 
younger than 75 years (mean age, 66.8 ± 6.4 years; 79.5% male) 

and 53 (31%) were aged ≥  75 years (mean age, 79.7 ± 3.7 years; 
73.6% male). In patients < 75 years (n = 118), age was 66.8 ± 6.4 
years (median, 68; IQR 64–71; range, 44–74), whereas in those ≥ 75 
years (n = 53) age was 79.7 ± 3.7 years (median, 79; IQR 77–82; 
range, 75–89) (table S1 and figure S1).

Baseline clinical characteristics were broadly comparable between 
age groups, including rates of diabetes, hypertension, and prior 
revascularization. However, older patients had a lower prevalence 
of active smoking (15.1% vs 33.6%; P = .02), lower body mass index 
(27.0 ± 3.8 vs 28.5 ± 4.3 kg/m²; P = .04), and lower haemoglobin 
(12.8 ± 1.8 vs 13.5 ± 2.0 g/L; P = .04). No significant differences 
were observed in left ventricular ejection fraction, basal creatinine 
or clinical presentation, although elderly patients showed a trend 
towards a more frequent presentation as acute coronary syndrome 
(table 1).

Angiographic and procedural data

Target vessels and lesion characteristics, including severity and 
length of calcification, were comparable across age strata and treat-
ment arms. Most procedures were performed via radial access 
(>  80%), and treatment allocation was well balanced across age 
strata. Procedural duration, sheath size, and use of ad hoc PCI did 
not differ by age. Angiographic and procedural details are summa-
rized in table S2.

Table 1. Baseline clinical characteristics

Variable < 75 years  
(n = 118)

≥ 75 years  
(n = 53)

P

Age 66.8 ± 6.4 79.7 ± 3.7 < .01

Male 93 (79.5) 39 (73.6) .51

BMI (kg/m2) 28.5 ± 4.3 27.0 ± 3.8 .04

Current smoker 39 (33.1) 8 (15.1) .02

Diabetes mellitus 57 (48.3) 27 (50.9) 92

Hypertension 93 (78.8) 43 (81.1) .97

Dyslipidemia 86 (72.9) 40 (75.5) .93

Prior PCI 40 (33.9) 16 (30.2) .73

Prior CABG 4 (3.4) 2 (3.8) 1

LVEF 54.8 ± 10.9 54.9 ± 10.7 .96

Serum creatinine (mg/dL) 1.2 ± 1.2 1.2 ± 1.0 .95

Hemoglobin (g/L) 13.5 ± 2.0 12.8 ± 1.8 .04

Clinical presentation .08

CCS 77 (65.3) 29 (54.7)

Unstable angina 12 (10.2) 10 (18.8)

NSTEMI 18 (15.2) 12 (22.6)

STEMI 8 (6.8) 0 (0)

BMI, body mass index; CABG, coronary artery bypass graft; CCS, chronic coronary 
syndrome; LVEF, left ventricular ejection fraction; NSTEMI, non-ST-segment elevation 
myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST-segment 
elevation myocardial infarction.
Data are expressed as No. (%) or mean ± standard deviation. All angiographic parameters 
were measured at a central core laboratory blinded to the treatment arm.

ARTICLE IN PRESS

Please cite this article in press as: Vila-García J, et al. Senior-ROLLER: age‑related outcomes of plaque modification in coronary stenosis. Subanalysis of the ROLLER 
COASTR-EPIC22. REC Interv Cardiol. 2026. https://doi.org/10.24875/RECICE.M26000589.

https://doi.org/10.24875/RECICE.M26000589


4 J. Vila-García et al. REC Interv Cardiol. 20XX;XX(X):XX-XX

OCT findings

The optional pre‐plaque modification OCT was performed in 39 of 
118 patients < 75 years (33.1%) and in 20 of 53 patients ≥ 75 years 
(37.7%), with no significant difference between age groups (P = .67).

Final OCT runs were obtained in more than 75% of patients. OCT 
parameters of calcification, assessed by an independent central core 
laboratory, consistently demonstrated a heavy calcium burden 
across all cases, with no significant differences between age groups 
or treatment modalities. OCT findings are presented in table S3.

Primary and secondary endpoints

No significant differences in terms of final stent expansion, minimal 
stent area, or final residual stenosis were observed between groups 
(table 2, figure S2). Angiographic, procedural, and clinical success 
rates exceeded 90% (considering < 30% residual percent diameter 
stenosis) in both age groups and did not differ by technique (table 2, 
figure 1). 

Among patients ≥  75 years, mean stent expansion values were 
broadly similar across the 3 PMT, and no statistically significant 
between‑technique differences were detected; however, 95%CI, 
were wide because of the small sample size in each subgroup (table S3). 
Exploratory analyses of mean differences in stent expansion 
between techniques yielded results that were directionally consis-
tent with the overall ROLLER COASTR‑EPIC22 trial but were 
clearly underpowered in this age‑stratified cohort and should be 
interpreted as hypothesis‑generating only (figure 2 and table S4).

Overall, device success rate was 88.3% overall and was similar by 
age: < 75 (89.7%) vs ≥ 75 years (85.7%); P =   .76. The causes of 
crossover differed by device: as in the pivotal trial, in the rotational 
atherectomy arm most crossovers were prompted by inadequate 
lesion dilation after atherectomy, whereas in the IVL and ELCA 
arms the primary driver was inability to cross the lesion with the 
dedicated balloon or laser catheter (figure S3 and table S5). In-hospital 
complication rates (perforations, bleeding, death) were low and 
balanced by age (table 2).

In 1‐year follow‐up (table 3, figure 2), patients aged ≥ 75 years had 
a markedly higher rate of MACE than those < 75 years (11.3% vs 
1.7%; P = .01). All‐cause mortality was also greater in the older 
cohort (9.4% vs 0.9%; P = .01).

Although less frequent, each individual component of the composite 
endpoint was numerically higher in patients ≥  75 years without 
reaching statistical significance: cardiac death (11.3% vs 0%; P = .1), 
target vessel myocardial infarction (3.8% vs 0%; P = .1), target 
lesion revascularization (3.8% vs 0.8%; P = .23), target vessel revas-
cularization (7.5% vs 1.7%; P = .08) and stent thrombosis (3.8% vs 
0%; P = .10).

In a multivariable logistic regression including age ≥  75 years, 
anemia, acute coronary syndrome presentation and renal dysfunc-
tion, age ≥  75 years remained the strongest predictor of 1-year 
endpoints. For MACE, age ≥  75 years was associated with an 
adjusted OR, 7.4 (95%CI, 1.5–53.9; P = .02), whereas none of the 
other covariates showed a clear independent association with the 
composite endpoint. For all-cause mortality, the adjusted OR for 
age ≥ 75 years was 10.7 (95%CI, 1.5–218.7; P =   .04) and none of 
the other covariates demonstrated a clear independent effect. These 
findings are presented in table S6 and figure S4.

DISCUSSION

In this post-hoc age-stratified analysis of the ROLLER COASTR-EPIC22 
trial and its 1-year follow-up, we observed that the overall safety 

Table 2. Procedural outcomes and complications

Procedural outcomes < 75 years  
(n = 118)

≥ 75 years  
(n = 53)

P

Success considering < 30% residual 
percent diameter stenosis

Angiographic 112 (94.9%) 49 (92.5%) .78

Procedural 108 (91.5%) 49 (92.5%) 1.00

Clinical 108 (91.5%) 48 (90.6%) 1.00

Success considering < 20% residual 
percent diameter stenosis

Angiographic 87 (73.7) 42 (79.2) .56

Procedural 83 (70.3) 42 (79.2) .30

Clinical 83 (70.3) 41 (77.4) .44

Final TIMI grade flow .63

0 1 (0.8) 0

1 0 0

2 1 (0.8) 0

3 116 (98.3) 53 (100)

Final diameter diameter stenosis (%) 14.7 ± 11.5 12.8 ± 10.9 .30

Final SE (%) 85.0 ± 17.1 84.0 ± 18.9 .76

Complications

Severe procedural complications 4 (3.4) 0 (0) .42

Death 0 (0) 0 (0) –

Perforation 4 (3.4) 0 (0) .42

Flow-limiting dissection 0 (0) 0 (0) –

Abrupt vessel closure 0 (0) 0 (0) –

Stent thrombosis 0 (0) 0 (0) –

Dissection

A 3 (2.5) 1 (1-9) 1.00

B 0 (0) 2 (3.8) .18

D 1 (0.8) 1 (1.9) 1.00

Slow flow/No-reflow 1 (0.8) 1 (1.9) 1.00

Side branch occlusion 0 (0) 1 (1.9) .68

Complications during admission 0 (0) 2 (3.8) .18

Mortality 0 (0) 1 (1.9) .68

Cardiac death 0 (0) 1 (1.9) .68

Target lesion revascularization 0 (0) 0 (0) –

Stent thrombosis 0 (0) 0 (0) –

Stroke 0 (0) 0 (0) –

BARC grade ≥ 3b bleeding 0 (0) 1 (1.9) .68

BARC, Bleeding Academic Research Consortium; SE, stent expansion; TIMI, Thrombolysis 
in Myocardial Infarction.
Data are expressed as No. (%) or mean ± standard deviation. Severe procedural 
complications were defined as death, perforation, flow-limiting dissection, abrupt vessel 
closure or stent thrombosis. 
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Figure 1. Angiographic, procedural, and clinical success of each technique. Angiographic success defined as final Thrombolysis in Myocardial Infarction 
grade-3 flow with <   30% residual percent diameter stenosis. Procedural success was considered angiographic success without major perioperative 
complications. Clinical success was defined as procedural success without in-hospital major adverse cardiovascular events.

Figure 2. One-year MACE-free survival. Kaplan-Meier curves showing 1‐year freedom from MACE in the intention to‐treat population. MACE was defined as 
the composide endpoing of cardiac death, target vessel myocardial infarction, target lesion revascularization, stent thrombosis. MACE, major adverse 
cardiovascular events.
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and efficacy of PMT appeared consistent across age groups. 
However, at 1 year older patients experienced significantly higher 
rates of MACE (11.3% vs 1.7%; P = .01) and all-cause mortality 
(9.4% vs 0.9%; P = .01) despite comparable in-hospital complication 
rates.

After adjustment for anemia, acute coronary syndrome presenta-
tion, and renal dysfunction, age ≥  75 years remained associated 
with higher adjusted odds of both 1-year MACE and all-cause 
mortality. None of the adjustment covariates demonstrated a clear 
independent effect, suggesting that unmeasured factors closely 
related to aging, such as frailty, are likely to account for much of 
the excess risk observed in older patients.

Randomized evidence directly comparing contemporary PMT in 
calcified coronary disease remains scarce. The ROLLER COASTR-EPIC22 
trial was the first trial to randomize patients among rotational 
atherectomy, IVL, and ELCA.10 Previous device‑specific studies  
and registries have demonstrated the feasibility of each technique, 
but none had evaluated all 3 within a single randomized 
framework.16-18

Coronary calcium is independently associated with long-term 
mortality risk, and age is not only a key predictor of coronary 
calcification but also an independent predictor of MACE, regardless 
of calcium burden.19 Nevertheless, elderly patients are underrepre-
sented in PMT studies, leaving limited evidence to guide the choice 
of the optimal PMT strategy. Regarding rotational atherectomy, 
there is little evidence in elderly patients, but retrospective data 
suggests similar success and in-hospital complication rates compared 
with younger individuals.20 Similarly, the BENELUX-IVL prospec-
tive registry demonstrated the safety profile and technical success 
of IVL in patients aged ≥ 80 years.21 ELCA, however, has not been 
specifically studied in the elderly population.

Selecting elderly patients for revascularization requires balancing 
benefits and risks. Comorbidities (anemia, chronic kidney disease, 
acute coronary syndrome) and limitations in physiological reserve 
increase complexity and may reduce revascularization uptake in 
this population.22,23 Our findings support that chronological age 
alone should not preclude revascularization, as PMT appeared 
effective and safe when performed by experienced operators, 
regardless of age. These results, however, should be interpreted 
cautiously given the limited sample size and exploratory, post-hoc 

nature of the age‑stratified analysis. The importance of operator 
experience in PMT for complex scenarios has been highlighted by 
the CRATER trial program, which evaluated rotational atherectomy 
in patients with chronic kidney disease and severely calcified 
lesions and reported high procedural success but also substantial 
perioperative and long‑term event rates, largely reflecting the 
extreme baseline risk of this population.24,25

Notably, our analysis suggests no excess perioperative complica-
tions in older adults, although the study was not powered for 
subgroup comparisons and 95%CI, were wide, particularly in the 
elderly ELCA subgroup. We advocate for meticulous patient selec-
tion, based on preoperative risks and comorbidities; however, PMT 
should be used when necessary for adequate lesion preparation to 
maximize stent expansion and avoid suboptimal implantation, a 
known driver of adverse clinical events.

In our cohort, elderly patients achieved similar procedural success, 
stent expansion and in-hospital safety outcomes vs younger patients 
yet experienced a markedly higher rate of 1-year MACE and all- 
cause mortality. This pattern is consistent with the e-ULTIMASTER 
and MOSCA FRAIL trials, in which frailty, rather than age per se, 
emerged as the main determinant of adverse outcomes in older 
adults undergoing PCI.26,27 Taken together, these data support that 
revascularization decisions in elderly patients should not rely exclu-
sively on chronological age, but should incorporate assessment of 
frailty, functional capacity and comorbidity to individualize the 
benefit–risk balance of an invasive strategy. The lack of formal 
frailty indices in our study therefore represents an important limita-
tion. Future trials in elderly patients undergoing complex PCI 
should prospectively integrate standardized frailty tools to better 
guide patient selection and tailor treatment.

In the subset of patients with available baseline OCT, we did not 
observe relevant differences in calcium burden or morphology nor 
in angiographic severity or extent of disease, between patients < 75 
and ≥ 75 years. This suggests that the underlying calcific process 
is biologically similar across age groups, even if it becomes clini-
cally manifest at different ages, and is consistent with the compa-
rable postoperative stent expansion and minimal stent area observed 
in both strata. Nevertheless, despite similar stent optimization, the 
≥  75‑year group showed a numerically higher rate of definite/
probable stent thrombosis and cardiovascular death at 1 year 
(3.8%), which is clinically meaningful in this context. As underex-
pansion alone is unlikely to fully explain these events, age‑related 
factors such as greater comorbidity and frailty, a prothrombotic 
milieu and a reduced myocardial reserve, may have contributed to 
the excess risk observed in older patients, even after apparently 
adequate angiographic and OCT‑guided results.

Contemporary randomized PMT trials (such as ROTAXUS, 
PREPARE-CALC, ISAR-CALC 2 or ECLIPSE ) enrolled patients with 
a mean age around 70 years, but none of them reported age-specific 
outcomes for those ≥  75 years, limiting its applicability to older 
populations.28-32 Our analysis contributes to fill this knowledge gap 
suggesting procedural success and safety of PMT in the elderly. 
However, due to the nonprespecified nature of our analysis, these 
results should be considered hypothesis-generating. Future random-
ized studies should integrate objective frailty and functional 
measures and include sufficient follow-up to assess both procedural 
and long-term outcomes in this growing population.

Study limitations

This study has several limitations to consider. First, it was a 
post-hoc analysis and the findings should be regarded as hypothesis- 
generating rather than definitive. Second, because age stratification 

Table 3. One-year event rates

Event < 75 years ≥ 75 years P

MACE 2 (1.7%) 6 (11.3%) .01

All-cause mortality 1 (0.9%) 5 (9.4%) .01

Cardiac death 0 (0.00%) 2 (3.8%) .10

TVMI 0 (0.00%) 2 (3.8%) .10

TLR 1 (0.9%) 2 (3.8%) .23

TVR 2 (1.7%) 4 (7.6%) .08

ST 0 (0.00%) 2 (3.8%) .10

MACE, major adverse cardiovascular events; ST, stent thrombosis; TLR, target lesion 
revascularization; TVMI, target vessel myocardial infarction; TVR, target vessel 
revascularization. 
Data are expressed as No. (%).
MACE was defined as a composite endpoint of cardiac death, target vessel acute 
myocardial infarction, target lesion revascularization, and stent thrombosis. P values 
have been calculated as log-rank p-values from Kaplan-Meier comparisons.

ARTICLE IN PRESS

Please cite this article in press as: Vila-García J, et al. Senior-ROLLER: age‑related outcomes of plaque modification in coronary stenosis. Subanalysis of the ROLLER 
COASTR-EPIC22. REC Interv Cardiol. 2026. https://doi.org/10.24875/RECICE.M26000589.

https://doi.org/10.24875/RECICE.M26000589


7J. Vila-García et al. REC Interv Cardiol. 20XX;XX(X):XX-XX

was not prespecified in the trial design, the study was not statisti-
cally powered for subgroup comparisons based on age, and the 
relatively small number of patients aged ≥ 75 years may limit the 
generalizability of the results.

Third, frailty status and functional capacity –both known to strongly 
influence outcomes in elderly patients– were not assessed, which 
limits the clinical granularity of the findings.

Fourth, the study was not powered to detect differences in clinical 
events and results should be interpreted cautiously due to the 
limited number of events.

Fifth, posttreatment OCT images were not available in slightly more 
than 20% of patients, with a higher proportion of missing studies 
in the ≥ 75‑year group. This pattern of missing data may introduce 
selection bias, as patients without analyzable postoperative OCT 
could differ systematically from those with complete imaging, 
potentially limiting the internal validity and generalizability of the 
stent expansion findings, particularly in the elderly subgroup.

Sixth, randomization was based on angiographic calcification alone, 
without prior evaluation of lesion crossability or balloon dilat-
ability, which could have impacted the need for secondary PMT. 

Indeed, some patients required a second PMT, complicating the 
interpretation of the intention-to-treat analysis, although comple-
mentary as-treated and per-protocol analyses were performed to 
mitigate this limitation. Additionally, not all patients underwent 
complete pre- and post-PCI OCT, which may have influenced both 
device selection and the assessment of stent expansion metrics.

Seventh, the 1-year follow-up provides only mid-term outcome data 
and does not address long-term endpoints such as stent durability 
or the need for target lesion revascularization. Lastly, the trial was 
conducted in high-volume centres by experienced operators, which 
may limit the applicability of these results to lower-volume settings 
or institutions with less experience in complex PCI and PMT.

CONCLUSIONS

In this age-stratified analysis of the ROLLER COASTR-EPIC22 trial, 
elderly patients undergoing PCI for calcified coronary lesions 
achieved similar procedural success, stent expansion, and in-hos-
pital safety outcomes as younger patients. However, patients aged 
≥  75 years experienced significantly higher rates of MACE and 
all-cause mortality at 1 year (figure 3).

Figure 3. Central illustration. Senior-ROLLER: age‑related outcomes of plaque modification in coronary stenosis. Procedural success, stent expansion, and 
major procedural complications were similar in patients < 75 and those ≥ 75 years; however, the 1-year MACE and all-cause mortality rates were higher in 
the elderly, which highlights the need for careful patient selection and individualized treatment strategies. BARC, Bleeding Academic Research Consortium; 
ELCA, excimer laser coronary atherectomy; IVL, intravascular lithotripsy; MACE, major adverse cardiovascular events; RA, rotational atherectomy.
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