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INTRODUCTION 

Intravascular imaging-guided percutaneous coronary intervention (PCI) was recently shown to 

reduce risk of cardiac death, target-vessel-related myocardial infarction (MI) and recurrent 

revascularization as compared to angiography-guided complex coronary angioplasties [1, 2]. 

Favourable results of RENOVATE-COMPLEX-PCI and OCTOBER randomized clinical trials 

(RCT) found reflection in the upgrade to Class I recommendation in latest 2024 European 

Society of Cardiology guidelines for the management of chronic coronary syndromes [3]. 

Although both studies permitted patients with unprotected left main coronary artery (LMCA) 

disease, this population is widely underrepresented in most of conducted RCTs, leaving a 

significant gap in evidence, especially in terms of all-cause mortality reduction. 

Thus, the aim of the study was to assess impact of intravascular imaging-guided PCI on 

survival in patients undergoing LMCA angioplasty [4]. 

mailto:e.j.dabrowski@gmail.com


 

MATERIAL AND METHODS 

Study population, design and procedures 

The design and study population of the BIA-LM Registry (Bialystok Left Main Registry) was 

described before [4]. In brief, the registry included 998 patients undergoing LMCA PCI in years 

2008–2022. For the needs of the current analysis, the population included 815 patients with 

unprotected LMCA who were divided into two groups based on the use of intravascular 

imaging. In the registry, the decision on the type, timing, and modality of used tools was left to 

the operator’s discretion. Images were obtained using commercially available intravascular 

ultrasound (IVUS) or optical coherence tomography (OCT) devices. The decision on stent 

sizing, technique of angioplasty and eventual peri-procedural complication management was 

made by the operator, based on the experience and local protocols. Post-PCI antiplatelet 

regiment was prescribed in accordance to the pertinent European Society of Cardiology 

recommendations.  

Analyzed endpoint was mortality at five-year observation, which was obtained for all of 

the patients from Centre for Information Technology, Minister of Digital Affairs, Poland (valid 

as for 13.06.2022). 

 

Ethical considerations 

The study was approved by the Bioethics Committee of the Medical University of Bialystok, 

Bialystok, Poland (approval no. APK.002.78.2022 obtained on 10.02.2022) and adheres to 

Helsinki Declaration as revised in 2013. 

 

Statistical analysis 

Summary statistics are presented as number (n) of occurrence and frequencies (%) for 

categorical variables and mean with standard deviation (SD) for continuous variables if 

normally distributed. Non-normal distributions of continuous variables are summarized as 

median and interquartile range (IQR). Differences between subgroups were assessed using 

Student’s t-test or the Wilcoxon rank-sum test for continuous variables and using chi-square 

test or Fisher exact test (in cases when the expected count of variable was <5) for categorical 

variables. 

Multivariable Cox proportional hazard regressions with variables identified with 

LASSO cross validation were used to determine mortality predictors. Then, model including 

variables identified in multivariable analysis for propensity score matching (PSM) was built [a 



1 to 1 nearest neighbor matching was performed with replacement (caliper 0.2)] [5]. Finally, 

we assessed differences between subgroups and moderation effects in predefined groups.  

Differences in survival were assessed using Cox proportional hazard regression models 

in the unmatched and matched cohorts. Results are presented as hazard ratio (HR) with 95% 

confidence interval (CI). For all analyses, the level of statistical significance was set at P <0.05.  

All statistical analysis was performed using Stata Statistical Software (StataCorp, 2023, 

version 18, TX, US). 

 

RESULTS AND DISCUSSION 

Detailed information regarding baseline characteristics and outcomes before and after PSM are 

presented in Figure 1. Unadjusted analysis included 815 patients undergoing LMCA PCI (n = 

322 with intravascular imaging). Propensity score matching resulted in final cohort of 278 

balanced for clinical and procedural characteristics pairs. Median age was 69 years (IQR 59–

77) and majority of patients were male (74%). Out of cohort of 278 patients, 262 patients had 

IVUS-guided procedure, 16 patients had OCT-only guidance and 2 patients had OCT and IVUS 

guided PCI. Median pre-procedural minimal lumen area was 5.8 (4.5–7.6) mm2 and post-PCI 

minimal stent area 14.5 (11.6–16.8) mm2. Total time at risk was 654,723 days, median follow-

up was 3.6 years during which there were 114 (20.5%) deaths. 

Intravascular imaging was associated with 68% (HR, 0.32; 95% CI, 0.24–0.44; P 

<0.001) mortality reduction in unmatched population. After PSM, use of intravascular imaging 

was still associated with significant 34% (HR, 0.66; 95% CI, 0.45–0.97; P = 0.03) mortality 

reduction as compared to angiography-guided procedures. The subgroup analyses estimates 

were directionally consistent toward benefit of intravascular imaging, with significant 

differences and interaction in patients with chronic kidney disease (Pdifference = 0.007, Pinteraction 

= 0.008) and MI (Pinteraction and Pdifference <0.001). 

Our findings align with trends reported in studies investigating impact of intravascular 

imaging among patients undergoing complex PCI and gives further insight into benefits in term 

of all-cause mortality reduction after LMCA angioplasty [1, 2, 4, 6]. In subgroup analysis there 

was mostly homogenous trend across subgroups for better survival with use of intravascular 

imaging. Significant interactions suggest that impact of additional tools may be different 

especially in patients with sustained renal function and those with MI.  

When it comes to the overall impact of intravascular imaging, results from RCTs differ 

from observational studies [7]. While OCTOBER and RENOVATE-COMPLEX-PCI showed 

reduction in major adverse cardiovascular event (MACE) rates in population undergoing 



complex PCI, Bruno et al. [8] in their recent analysis of BIFURCAT-ULTRA registry found that 

IVUS-guided PCI was associated with reduction in MACE rates only in patients with LMCA 

lesions (HR, 0.62; 95% CI, 0.46–0.83), while such approach was not superior to angiography 

alone in non-LMCA bifurcations (HR, 1.12; 95% CI, 0.83–1.51; Pinteraction = 0.006) [1, 2, 8]. 

Our investigation contributes to the real-world evidence, showing that intravascular imaging 

may not only be related with reduction in terms of MACE, but also in hard endpoint — all cause 

mortality [7].  

Moreover, we tried to investigate subgroups that may benefit from intracoronary 

imaging. This is especially important when considering increasing burden of multimorbidity 

with the concurrent trend towards worse prognosis 30 days after procedure [6]. Better outcomes 

of intravascular imaging-guided PCI in population of patients with acute coronary syndrome 

(ACS) and complex coronary artery true bifurcation lesions was reported by Chen et al. [9]. In 

our analysis MI patients benefited more from intravascular imaging, which might be related 

with less frequent geographical miss and better stent expansion — both factors known to have 

negative impact in patients with ACS [9, 10]. We also found that intravascular imaging could 

be more suitable for patients without chronic kidney disease — whether this may be related 

with prolonged procedural times and more amount of used dye is yet to be elucidated. 

Current study has several limitations apart from those described before [4]. Firstly, the 

BIA-LM Registry was conducted at an experienced invasive cardiology referral center within 

a large tertiary hospital. Consequently, one inherent limitation of single-center registries is the 

restricted generalizability of their outcomes. Secondly, subgroup analysis was conducted in 

relatively small populations and should be considered hypothesis-generating only. Despite the 

use of PSM and well-balanced baseline characteristics, significant differences were observed, 

particularly a higher rate of patients with isolated LMCA lesions in the intravascular imaging 

arm. Although larger number of patients with additional lesions might have influenced survival, 

we stress the fact that provided information regard moment of index procedure and analysed 

data did not include stepwise revascularization during follow-up, which is a standard procedure 

in our department.  

In conclusion, use of intravascular imaging was related with lower rates of five-year 

mortality in overall and propensity-score matched population. Subgroup analysis revealed 

potential benefits especially in patients with MI and with sustained renal function. In order to 

elucidate optimal treatment strategy, future studies investigating differences in outcomes of 

intravascular-imaging guided PCI and coronary artery bypass grafting should be considered. 
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Figure 1. Study population baseline characteristics and outcomes. A. Baseline characteristics 

of the studied population before and after propensity score matching. B. Violin plot showing 

baseline minimal lumen area and minimal stent area in left main coronary artery after PCI. C. 

Kaplan–Meier curves showing differences in five-year survival after propensity score 

matching. Inner graph shows 90-days mortality. D. Forrest plot showing subgroup analysis after 

propensity score matching 

Abbreviations: CI, confidence interval; CKD, chronic kidney disease; HR, hazard ratio; LM, left main 

coronary artery; PCI, percutaneous coronary intervention 


