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BACKGROUND: High-risk coronary plaques (HRPs) are associated with adverse cardiovascular outcomes. However, 
the clinical practicality of HRP identification is challenged by their modest prevalence and low positive predictive 
value. 

AIMS: We aimed to evaluate the association between clinical risk factors and HRPs, as well as the clinical impact of 
HRPs across different clinical risk profiles.

METHODS: This is a  pooled analysis of individual patient data from the prospective observational COMBINE 
(OCT-FFR) and PECTUS-obs studies. A modified version of the Thrombolysis in Myocardial Infarction Risk Score 
for Secondary Prevention (TRS-2P) was used for risk stratification. The composite endpoint of major adverse 
cardiovascular events (MACE) was evaluated on a patient level, and target lesion failure (TLF), also a composite 
endpoint, was evaluated on a lesion level.

RESULTS: Among 810 patients, 311, 265, and 234 were at low (TRS-2P 0-1), intermediate (TRS-2P 2), and high 
risk (TRS-2P ≥3), respectively. The modified TRS-2P had no discriminative value for the identification of patients 
with an HRP (area under the receiver operating characteristic curve 0.51, 95% confidence interval [CI]: 0.47-0.56). 
A consistent trend towards worse clinical outcome in the presence of an HRP was observed across different clinical 
risk profiles (pinteraction=0.539 for MACE and 0.337 for TLF). For TLF, the highest event rate per 100 lesion-years was 
observed in high-risk patients with HRPs (6.28, 95% CI: 3.52-10.36; 13.6% absolute risk at 2 years).

CONCLUSIONS: HRPs are associated with a negative clinical outcome, without apparent differences between clinical 
risk profiles. This highlights the independent value of optical coherence tomography for prognostication beyond 
clinical risk factors. The high event rates in high-risk patients with HRPs necessitate the search for additional 
therapeutic strategies to mitigate this risk. 
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Histopathological and in vivo imaging studies have 
significantly advanced our understanding of coronary 
lesions that are at increased risk of causing future 

cardiovascular events1,2. These high-risk plaques (HRPs) are 
typically characterised by a  large lipid burden with a  thin 
overlying fibrous cap, of which the thin-cap fibroatheroma 
is considered the prototype. In recent years, numerous studies 
have demonstrated the prognostic impact of in vivo-identified 
HRPs in deferred lesions on patient- and lesion-level clinical 
outcomes2-4. However, the clinical applicability of in vivo 
identification is challenged by various factors, especially 
when pursuing preventive focal treatment of HRPs5. 

First, the positive predictive value for future events remains 
limited, especially for lesion-level events2. For example, the 
COMBINE (OCT-FFR) and PECTUS-obs studies assessed the 
clinical impact of HRPs in non-flow-limiting lesions in patients 
with diabetes and myocardial infarction, respectively3,4. In an 
individual patient data pooled analysis from these studies, 
HRPs were significantly associated with patient- and lesion-
level adverse outcomes in patients at risk for recurrent events. 
However, the positive predictive value ranged between 9.2% 
and 22.4% for patient-level events and between 2.1% to 
13.3% for lesion-level events, depending on the number of 
HRP criteria included6. Second, HRPs are only found in up 
to one-third of patients2-4. Therefore, a multitude of patients 
need to be screened to identify those at increased risk of 
adverse cardiovascular outcomes. Upfront identification of 
patients who are likely to have HRPs could streamline the 
screening process, and screening patients in whom HRPs are 
likely to have a  profound effect on clinical outcomes may 
provide more benefits, thereby reducing resource utilisation.

We hypothesised that traditional clinical risk factors could 
help identify patients that are more likely to have HRPs. 
Second, we postulated that HRPs would have the most 
profound effect on clinical outcomes among patients at 
high clinical risk. Therefore, this study aimed to assess the 
association between clinical risk factors and the presence of 
HRPs, as well as the impact of HRPs on clinical outcomes 
across different clinical risk profiles.

Editorial, see page e1111

Methods
STUDY DESIGN
This analysis is performed on an individual patient-level data 
pooled analysis of the prospective, natural history COMBINE 
(OCT-FFR) study (ClinicalTrials.gov: NCT02989740) and the 
PECTUS-obs (NCT03857971) study. Both studies aimed to 
assess the association between optical coherence tomography 
(OCT)-identified HRPs in fractional flow reserve (FFR)-
negative deferred native lesions and clinical outcomes in patients 
with diabetes or after myocardial infarction, respectively. The 
design and primary results of both studies were published 

previously3,4,7,8. In brief, OCT was performed on all native, 
FFR-negative (FFR >0.80), deferred, intermediate lesions, which 
we refer to as target lesions. Patients subsequently underwent 
structured clinical follow-up according to the respective study 
protocols. The inclusion and exclusion criteria of the respective 
studies are listed in Supplementary Appendix 1. The details on 
pooling the individual patient data and the primary combined 
analysis were published previously6. In total, 810 patients had 
at least one analysable OCT and were included in the pooled 
analysis, including 390  patients from COMBINE (OCT-FFR) 
and 420 from PECTUS-obs. Both studies were conducted in 
accordance with the 1964 Declaration of Helsinki and were 
approved by the institutional review boards and/or medical 
ethics committees of each participating centre. All patients 
provided written informed consent.

CLINICAL RISK STRATIFICATION
The Thrombolysis in Myocardial Infarction Risk Score for 
Secondary Prevention (TRS-2P) was used to classify patients 
by their risk of cardiovascular disease9. The original score 
assigns one point to each variable included: congestive heart 
failure, hypertension, age ≥75  years, diabetes mellitus, prior 
stroke, prior coronary artery bypass grafting, other vascular 
disease (peripheral), renal dysfunction (defined as an estimated 
glomerular filtration rate <60 mL/min/1.73 m2), and current 
smoking status. For the present analysis, the score was 
modified to account for missing baseline variables (i.e., data 
on “congestive heart failure” and “other vascular disease 
[peripheral]” were unavailable). Consequently, the modified 
score ranged from 0 to 7, with higher values indicating higher 
risk. The glomerular filtration rate was estimated using the 2021 
Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) 
creatinine formula10. Missing values required for calculation of 
the modified TRS-2P were imputed using the most prevalent 
value or the mean across the population for categorical and 
continuous variables, respectively. Specifically, hypertension 
was considered absent in 2  patients, and 12  patients were 
considered non-smokers. Creatinine was imputed as 1.00 mg/dL 
in 67 patients. Data on all seven TRS-2P criteria were available 
for 733 patients. Patients were categorised according to the 
original cutoff values into low (0 or 1 indicator), intermediate 
(2 indicators), or high risk (≥3 indicators).

Impact on daily practice
The presence of high-risk plaques cannot be predicted using 
clinical risk factors, and intracoronary optical coherence 
tomography has independent value for prognostication 
beyond traditional clinical risk factors. Nevertheless, 
patients at the highest risk for recurrent events can be 
identified by combining clinical risk scores and high-risk 
plaque imaging.

Abbreviations
AUC	� area under the receiver operating 

characteristic curve

FFR	 fractional flow reserve

HRP	 high-risk plaque

MACE	 major adverse cardiovascular events

OCT	 optical coherence tomography

TLF	 target lesion failure

TRS-2P	�Thrombolysis in Myocardial Infarction 
Risk Score for Secondary Prevention
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OCT IMAGE ANALYSIS
OCT image analysis was performed in accordance with the 
latest consensus document11. OCT analyses were performed 
by the same independent OCT core laboratory using CAAS 
Intravascular 2.0 (Pie Medical Imaging). Members of the core 
laboratory were blinded to clinical outcomes. To identify 
the target lesion on OCT, manual coregistration with the 
angiogram was performed based on anatomical landmarks 
(e.g., side branches). Pullbacks with insufficient image quality 
for qualitative and quantitative analyses of the target lesion 
were excluded at the discretion of the core laboratory. The 
predefined HRP criteria from PECTUS-obs were adopted in 
accordance with the primary combined analysis of COMBINE 
(OCT-FFR) and PECTUS-obs6. An  HRP was defined by the 
presence of at least 2 of the 3 following criteria: (1) a lipid arc 
≥90o, (2) a minimum fibrous cap thickness <65 µm, and (3) 
the presence of either plaque rupture or thrombus. Patients, 
operators, and treating physicians were blinded to the OCT 
image analysis results.

CLINICAL ENDPOINTS
Two composite endpoints were evaluated in the present 
analysis. Major adverse cardiovascular events (MACE) was 
defined as the composite of all-cause mortality, non-fatal 
myocardial infarction that was attributable to a  specific 
coronary segment and that was not related to stent failure, 
or unplanned revascularisation not related to stent failure. 
Target lesion failure (TLF) was defined as the composite of 
cardiac death, target vessel myocardial infarction or target 
lesion revascularisation, for which target vessel myocardial 
infarction and target lesion revascularisation were only 
considered if clearly attributable to the target vessel or lesion, 
respectively. The definitions of the individual endpoints 
are summarised in Supplementary Appendix 2. All potential 
events were adjudicated by two blinded, independent clinical 
endpoint committees, using medical records and by comparing 
baseline and follow-up angiograms. Each committee consisted 
of at least two experienced interventional cardiologists. 

STATISTICAL ANALYSIS
Categorical variables are presented as absolute frequencies 
(percentages), while continuous variables are presented as 
mean±standard deviation or median (interquartile range 
[IQR]), as appropriate. The association between clinical risk 
factors and the presence of an HRP at the patient level was 
evaluated using binary logistic regression. All variables with 
a  p-value<0.10 in univariable analyses were simultaneously 
included in the multivariable model. In cases of high 
collinearity (defined as r >0.80), the variable with the highest 
level of significance was included. Analyses were performed 
using the study of origin as a fixed parameter to account for 
differences in inclusion and exclusion criteria from COMBINE 
(OCT-FFR) and PECTUS-obs that may have influenced the 
TRS-2P score (e.g., diabetes mellitus). 

For comparative analyses of the three risk profile groups, 
the chi-squared test or Fisher’s exact test was used for the 
analyses of categorical data. Bonferroni correction was 
applied during subsequent evaluation of differences between 
two risk groups. Normally distributed continuous data were 
analysed using one-way analysis of variance (ANOVA) with 

Tukey’s post hoc test or one-way ANOVA with Welch’s 
statistic and Games-Howell post hoc tests. Non-normally 
distributed data were analysed using the Kruskal-Wallis test. 
The discriminatory value of the modified TRS-2P for the 
identification of HRPs was evaluated using the area under 
the receiver operating characteristic curve (AUC).

For the analyses of the composite clinical endpoints, 
patients were censored at their last moment of follow-up. For 
MACE, the hazard ratio (HR) associated with the presence 
of at least one HRP was evaluated using Cox proportional 
hazards models. For TLF, robust standard errors were 
estimated to account for within-patient clustering, given 
patients could have had multiple lesions. Differences in the 
prognostic impact of HRPs across different clinical risk 
profiles were evaluated using interaction terms. The study of 
origin was included as a fixed parameter in both patient- and 
lesion-level analyses. 

Data were imputed only for variables included in the 
modified TRS-2P score. Sensitivity analyses were performed 
including only patients in whom information on all seven 
TRS-2P criteria was available without imputation. A 2-sided 
p-value<0.05 was considered statistically significant. Data 
were analysed using SPSS Statistics software, version 27.0 
(IBM), and R version 4.4.1 (R Foundation for Statistical 
Computing).

Results
STUDY FLOW
Patient enrolment took place from March 2015 to December 
2018 in COMBINE (OCT-FFR) and from December 2018 
to September 2020 in PECTUS-obs (Figure 1). The study is 
reported in accordance with the STrengthening the Reporting 
of OBservational studies in Epidemiology (STROBE) 
guidelines (www.strobe-statement.org).

ASSOCIATION BETWEEN BASELINE CHARACTERISTICS AND 
HIGH-RISK PLAQUES
At least one HRP was identified in 271  patients, while 
539  patients had solely non-HRPs (Figure 1A). Univariable 
analyses exploring the relationship for each clinical 
characteristic separately identified 3 clinical characteristics 
(age ≥75, statin use at baseline, and baseline low-density 
lipoprotein cholesterol levels) and 5 procedural characteristics 
(percutaneous coronary intervention at index, number of 
target lesions, target lesion in the left anterior descending 
artery or right coronary artery, and target lesion FFR) as 
potential predictors for the presence of an HRP (Table 1). In 
multivariable analysis, percutaneous coronary intervention 
at the index procedure (p=0.003), number of target lesions 
(p=0.001), and a  target lesion in the right coronary artery 
(p=0.005) were independently associated with the presence 
of at least one HRP. Statin therapy at baseline (p=0.036) 
and target lesion FFR (p=0.007) were also significantly 
associated with HRP in a  sensitivity analysis following 
imputation of low-density lipoprotein cholesterol levels, 
which was performed to account for missing laboratory 
values (Supplementary Table 1). Results were overall 
consistent when analysing only those 733 patients in whom 
information on all seven TRS-2P criteria was available 
(Supplementary Table 2).
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TRS-2P AND HIGH-RISK PLAQUES
According to the modified TRS-2P, 311  patients were 
classified as low risk, 265 as intermediate risk, and 234 as 
high risk (Figure 1B). Baseline characteristics according to 
clinical risk profile are presented in Table 2. Patients at low 
risk presented significantly more often with a  myocardial 
infarction (p<0.001) and more frequently underwent 
percutaneous coronary intervention of non-target lesions 
at baseline (p<0.001). No differences were observed in the 
number or distribution of target lesions. Prescription rates 
of secondary prevention medication at discharge and during 
follow-up were higher among patients with a low clinical risk 
profile (Table 3). 

Among patients with a  low-, intermediate-, and high-risk 
profile, the patient-level prevalence of at least one HRP 
was 32.8%, 32.1%, and 35.9%, respectively (p=0.633). 
The modified TRS-2P had no discriminative value for the 
identification of HRPs (AUC 0.51, 95% confidence interval 
[CI]: 0.47-0.56; p=0.584) (Central illustration). Among the 
733 with information available for all seven TRS-2P criteria, 
the AUC was 0.51 (95% CI: 0.46-0.55; p=0.751).

HIGH-RISK PLAQUES AND CLINICAL OUTCOMES ACROSS 
DIFFERENT RISK PROFILES
The median time of follow-up was 761 (IQR 731-1,175) days. 
Per 100 person-years, patient-level MACE rates were 4.19 
(95% CI: 2.76-6.09), 4.69 (95% CI: 3.23-6.59), and 6.98 
(95% CI: 5.09-9.34) in patients with a  low-, intermediate-, 
and high-risk clinical profile, respectively (plow vs intermediate=0.486 
and plow vs high=0.033). At the  lesion level, TLF rates per 
100  lesion-years were 1.85 (95% CI: 1.01-3.10), 1.77 (95% 
CI: 0.99-2.91), and 3.95 (95% CI: 2.69-5.61), respectively 
(plow vs intermediate=0.981 and plow vs high=0.059). Event rates at 2-year 
follow-up are reported in Figure 2, given that follow-up was 
complete for almost all patients at this timepoint.

Over the complete available follow-up, HRPs were associated 
with increased risks of MACE (HR 2.13, 95% CI: 1.45-3.12) 
and TLF (HR 2.63, 95% CI: 1.56-4.44). No interaction was 
observed for the association between HRPs and adverse clinical 
outcomes across the clinical risk profiles (pinteraction=0.539 for 
MACE; pinteraction=0.337 for TLF) (Central illustration, Figure 3). 
The event rates at 2-year follow-up in the subgroups according 
to the presence of HRPs are reported in Figure 2.

311 Low-risk profile

810 Patients included in the
pooled analysis

265 Intermediate-risk profile

438 Patients with ≥1
FFR-negative NC lesion

423 Patients with ≥1
FFR-negative NC lesion

390 Patients with analysed
OCT

420 Patients with analysed
OCT

33 Excluded
- 3 Underwent PCI
- 30 No OCT performed or 
OCT of insufficient quality

18 Excluded
- 1 Informed consent withdrawn
- 1 OCT was in-stent restenosis
- 16 No OCT performed or 
OCT of insufficient quality

271 Patients with high-risk
plaque

810 Patients included in the
pooled analysis

539 Patients without high-risk
plaque

COMBINE (OCT-FFR)A

B

PECTUS-obs

234 High-risk profile

Figure 1. Study flowchart. Study flowchart for the presence of a high-risk plaque (A) and for the classification of patients into 
clinical risk profiles (B). FFR: fractional flow reserve; NC: non-culprit; OCT: optical coherence tomography; PCI: percutaneous 
coronary intervention
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Table 1. Association between baseline variables and high-risk plaques.

Variables N=810
High-risk plaque

n=271

No high-risk 
plaque
n=539

Univariablea Multivariable

OR (95% CI) p-value OR (95% CI) p-value

Age, years 65±11 66±10 0.59 (0.23-1.48)b 0.258b

≥75 years 63 (23.2) 98 (18.2) 1.38 (0.96-1.98) 0.078 1.41 
(0.86-2.32) 0.175

Male sex 194 (71.6) 391 (72.5) 0.94 (0.67-1.31) 0.712

BMI, kg/m2 n=780 28.9±4.9 28.6±4.8 1.02 (0.99-1.05) 0.324

Current smoker 70 (25.8) 128 (23.7) 1.11 (0.79-1.56) 0.541

Diabetes 146 (53.9) 304 (56.4) 0.81 (0.45-1.45) 0.480

Hypertension 166 (61.3) 347 (64.4) 0.88 (0.65-1.20) 0.420

Hypercholesterolaemia n=808 126 (46.8) 259 (48.1) 0.96 (0.71-1.30) 0.806

Family history of premature 
CVD n=796 96 (36.4) 172 (32.3) 1.20 (0.88-1.64) 0.248

Previous MI 65 (24.0) 126 (23.4) 1.05 (0.74-1.49) 0.782

Previous PCI 69 (25.5) 137 (25.4) 1.02 (0.72-1.44) 0.911

Previous CABG 6 (2.2) 6 (1.1) 2.10 (0.66-6.64) 0.207

Previous CVA 15 (5.5) 25 (4.6) 1.23 (0.63-2.40) 0.537

MI at presentation 162 (59.8) 320 (59.4) 0.89 (0.49-1.60) 0.691

STEMI 83 (51.2) 147 (45.9) Reference

NSTEMI 79 (48.8) 173 (54.1) 0.82 (0.56-1.21) 0.312

Statin at presentation 121 (44.6) 291 (54.0) 0.61 (0.43-0.87) 0.006 0.81 
(0.50-1.30) 0.379

Laboratory assessment

eGFR, mL/min/1.73 m2 80.5±19.8 81.1±19.1 1.00 (0.99-1.01) 0.603

eGFR <60 mL/min/1.73 m2 46 (17.0) 84 (15.6) 1.12 (0.75-1.67) 0.572

C-reactive protein, mg/L n=483 3.00 (1.10-6.00) 2.90 
(1.00-5.60) 1.00 (0.99-1.01) 0.667

Total cholesterol, mmol/L n=629 4.78±1.28 4.60±1.31 1.11 (0.98-1.27) 0.105

LDL cholesterol, mmol/L n=502 3.02±1.21 2.71±1.19 1.27 (1.08-1.49) 0.003 1.18 
(0.99-1.40) 0.070

HDL cholesterol, mmol/L n=506 1.10 (0.94-1.38) 1.10 
(0.92-1.35) 1.20 (0.85-1.69) 0.292

Triglycerides, mmol/L n=521 1.63 (1.14-2.20) 1.67 
(1.12-2.46) 1.00 (0.88-1.13) 0.991

Glycated haemoglobin, % n=183 7.46±1.05 7.56±1.36 0.94 (0.73-1.21) 0.630

PCI at indexc 196 (72.3) 346 (64.2) 1.78 (1.18-2.68) 0.006 2.57 
(1.37-4.79) 0.003

Number of target lesions 1.28±0.51 1.13±0.37 2.15 (1.54-3.00) <0.001 2.14 
(1.35-3.38) 0.001

Target lesion distribution

LM 2 (0.7) 10 (1.9) 0.39 (0.09-1.81) 0.231

LAD 114 (42.1) 275 (51.0) 0.69 (0.52-0.93) 0.015 0.85 
(0.54-1.35) 0.491

LCx 94 (34.7) 194 (36.0) 0.94 (0.69-1.28) 0.688

RCA 112 (41.3) 137 (25.4) 2.07 (1.51-2.82) <0.001 1.94 
(1.22-3.08) 0.005

Target lesion FFR 0.88±0.05 0.89±0.05 0.97 (0.94-1.00)d 0.069 0.97 
(0.93-1.01)d 0.175

Data are given as mean±standard deviation, n (%) or median (IQR), unless otherwise indicated. aAdjusted for the original study of inclusion. bLogarithmic 
transformation was applied to ensure linearity. cThe index procedure refers to the invasive coronary angiography before inclusion in the study. In patients 
with myocardial infarction, this refers to the initial invasive coronary angiography, irrespective of whether patients were included during this procedure or 
during a staged procedure. dPer 0.01 increase. BMI: body mass index; CABG: coronary artery bypass grafting; CI: confidence interval; CVA: cerebrovascular 
accident; CVD: cardiovascular disease; eGFR: estimated glomerular filtration rate; FFR: fractional flow reserve; HDL: high-density lipoprotein; LAD: left 
anterior descending artery; LCx: left circumflex artery; LDL: low-density lipoprotein; LM: left main coronary artery; MI: myocardial infarction; NSTEMI: 
non-ST-segment elevation myocardial infarction; OR: odds ratio; PCI: percutaneous coronary intervention; RCA: right coronary artery; STEMI: ST-segment 
elevation myocardial infarction
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Various sensitivity analyses showed consistent results, 
including the following: evaluation of the proportion of 
patients in whom information on all seven TRS-2P criteria 
was available (Supplementary Figure 1), analyses correcting 
for differences in medical therapy at discharge (Supplementary 
Figure 2), analyses for the composite of target vessel 
myocardial infarction and target lesion revascularisation − 
performed to account for the fact that none of the cardiac 

deaths were clearly attributable to a  target lesion-related 
event (Supplementary Figure 3) − and analyses using different 
risk scores (Supplementary Figure 4, Supplementary Figure 5).

Discussion
The present analysis sought to evaluate the association 
between clinical risk factors and high-risk coronary plaques 
in non-flow-limiting deferred lesions among patients at risk 

Table 2. Baseline characteristics according to clinical risk profile.

Variables N=810
Low risk 
n=311

Intermediate risk 
n=265

High risk 
n=234

p-value

Age, years 62±9 65±10 71±10 <0.001a,b,c

≥75 years 13 (4.2) 37 (14.0) 111 (47.4) <0.001a,b,c

Male sex 54 (17.4) 80 (30.2) 91 (38.9) <0.001a,b

BMI, kg/m2 n=780 27.4±4.2 29.5±5.2 29.5±4.7 <0.001a,b

Current smoker 52 (16.7) 68 (25.7) 78 (33.3) <0.001a,b

Diabetes 46 (14.8) 187 (70.6) 217 (92.7) <0.001a,b,c

Hypertension 90 (28.9) 207 (78.1) 216 (92.3) <0.001a,b,c

Hypercholesterolaemia n=808 90 (28.9) 143 (54.2) 152 (65.2) <0.001a,b,c

Family history of premature CVD n=796 100 (32.3) 94 (36.2) 74 (32.7) 0.582

Previous MI 40 (12.9) 69 (26.0) 82 (35.0) <0.001a,b

Previous PCI 41 (13.2) 78 (29.4) 41 (13.2) <0.001a,b

Previous CABG 0 (0) 2 (0.8) 10 (4.3) <0.001b,c

Previous CVA 1 (0.3) 4 (1.5) 35 (15.0) <0.001b,c

MI at presentation 277 (89.1) 120 (45.3) 85 (36.3) <0.001a,b

STEMI 154 (55.6) 53 (44.2) 23 (27.1) <0.001b,c

NSTEMI 123 (44.4) 67 (55.8) 62 (72.9)

Statin at presentation 80 (25.7) 157 (59.2) 175 (74.8) <0.001a,b,c

Laboratory assessment

eGFR, mL/min/1.73 m2 89.1±13.6 82.4±17.1 68.3±21.7 <0.001a,b,c

eGFR <60 mL/min/1.73 m² 2 (0.6) 25 (9.4) 103 (44.0) <0.001a,b,c

C-reactive protein, mg/L n=483 2.30 (1.00-4.50) 3.00 (1.30-5.90) 4.80 (1.43-8.00) <0.001b,c

Total cholesterol, mmol/L n=629 5.00±1.31 4.59±1.34 4.26±1.11 <0.001a,b,c

LDL cholesterol, mmol/L n=502 3.08±1.17 2.72±1.19 2.46±1.17 <0.001a,b

HDL cholesterol, mmol/L n=506 1.14 (1.00-1.40) 1.10 (0.90-1.36) 1.05 (0.90-1.30) 0.008b

Triglycerides, mmol/L n=521 1.52 (1.01-2.10) 1.70 (1.22-2.56) 1.90 (1.25-2.79) 0.002a,b

Glycated haemoglobin, % n=183 7.62±1.60 7.56±1.15 7.48±1.27 0.865

PCI at indexd 275 (88.4) 157 (59.2) 110 (47.0) <0.001a,b,c

Number of target lesions 1.17±0.42 1.18±0.40 1.20±0.47 0.774

Target lesion distribution

LM 1 (0.3) 5 (1.9) 6 (2.6) 0.080

LAD 154 (49.5) 130 (49.1) 105 (44.9) 0.516

LCx 120 (38.6) 92 (34.7) 76 (32.5) 0.318

RCA 106 (34.1) 72 (27.2) 71 (30.3) 0.198

Target lesion FFR 0.89±0.05 0.88±0.05 0.89±0.05 0.007a

Data are given as mean±standard deviation, n (%) or median (IQR), unless otherwise indicated. aSignificant difference between low risk and 
intermediate risk. bSignificant difference between low risk and high risk. cSignificant difference between intermediate risk and high risk. dThe 
index procedure refers to the invasive coronary angiography before inclusion in the study. In patients with myocardial infarction, this refers to the 
initial invasive coronary angiography, irrespective of whether patients were included during this procedure or during a staged procedure. BMI: 
body mass index; CABG: coronary artery bypass grafting; CVA: cerebrovascular accident; CVD: cardiovascular disease; eGFR: estimated 
glomerular filtration rate; FFR: fractional flow reserve; HDL: high-density lipoprotein; LAD: left anterior descending artery; LCx: left circumflex 
artery; LDL: low-density lipoprotein; LM: left main coronary artery; MI: myocardial infarction; NSTEMI: non-ST-segment elevation myocardial 
infarction; PCI: percutaneous coronary intervention; RCA: right coronary artery; STEMI: ST-segment elevation myocardial infarction
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for recurrent events, as well as the prognostic impact of 
HRPs across clinical risk profiles. The main findings were 
that traditional clinical risk factors had minimal, if any, 

association with the presence of HRPs. Particularly, the 
TRS-2P had no discriminative value for the identification 
of patients harbouring HRPs. Furthermore, the adverse 

Table 3. Medical therapy during follow-up.

Variables Low risk n=311 Intermediate risk n=265 High risk n=234 p-value

Medication at discharge (n=810)

Statin 301 (96.8) 233 (87.9) 201 (85.9) <0.001a,b

Acetylsalicylic acid 297 (95.5) 238 (89.8) 212 (90.6) 0.022a

P2Y12 inhibitor 286 (92.0) 183 (69.1) 142 (60.7) <0.001a,b

Dual antiplatelet therapy 280 (90.0) 173 (65.3) 138 (59.0) <0.001a,b

Anticoagulation 26 (8.4) 34 (12.8) 45 (19.2) <0.001b

Beta blocker 265 (85.2) 213 (80.4) 187 (79.9) 0.188

ACE inhibitor 241 (77.5) 163 (61.5) 134 (57.3) <0.001a,b

Last-known medication after discharge (n=777)

Statin 254 (83.8) 199 (78.0) 164 (74.9) 0.036b

Acetylsalicylic acid 267 (88.1) 190 (74.5) 139 (63.5) <0.001a,b,c

P2Y12 inhibitor 33 (10.9) 28 (11.0) 36 (16.4) 0.113

Dual antiplatelet therapy 25 (8.3) 16 (6.3) 18 (8.2) 0.625

Anticoagulation 25 (8.3) 49 (19.2) 46 (21.0) <0.001a,b

Beta blocker 174 (57.4) 173 (67.8) 149 (68.0) 0.012a,b

ACE inhibitor 210 (69.3) 140 (54.9) 112 (51.1) <0.001a,b

Data are given as n (%). aSignificant difference between low risk and intermediate risk. bSignificant difference between low risk and high risk. cSignificant 
difference between intermediate risk and high risk. ACE: angiotensin-converting enzyme
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prognostic implication of HRPs on both patient- and lesion-
level cardiovascular outcomes appears to be consistent across 
patients with different clinical risk profiles, highlighting 
the independent value of OCT for prognostication beyond 
clinical risk factors. Nevertheless, by combining clinical risk 
factors and HRP identification using OCT, we were able to 
identify patients at the greatest risk for adverse patient-level 
and lesion-level events, which resulted in the highest positive 
predictive value. The high lesion-level event rate in high-risk 
patients with an HRP emphasises the need for additional 
therapeutic strategies to mitigate this risk.

A PRIORI PREDICTION OF HIGH-RISK PLAQUES
Numerous studies with various imaging modalities have 
demonstrated a  significant association between HRP 
phenotypes and adverse outcomes2-4. These findings have led to 
multiple randomised trials aimed at evaluating the efficacy and 
safety of preventive treatment of HRPs. The PREVENT trial 
recently provided the first evidence that preventive treatment 
of HRPs may indeed improve patient outcomes5. However, the 
absolute clinical benefit was modest and was largely driven 

by unplanned revascularisation and rehospitalisation for 
unstable or progressive angina. Furthermore, the PREVENT 
trial highlighted the impracticality of large-scale screening for 
HRPs, as over half of the screened patients had no HRPs. This 
observation underscores the need for alternative strategies to 
a priori identify patients that are likely to harbour HRPs, for 
instance by assessing their clinical risk profile.

In the present study, none of the traditional clinical risk 
factors were independently associated with the presence of at 
least one non-flow-limiting, HRP. Similarly, in a retrospective 
OCT study, diabetes and metabolic syndrome were not 
significantly associated with plaque vulnerability12. Consistent 
with our findings, poor discriminative value of clinical risk 
factors for the identification of HRPs was also observed in 
a  secondary analysis from the prospective observational 
PROSPECT study, in which three-vessel intravascular 
ultrasound was used for the identification of HRPs. Although 
the Framingham risk score was significantly associated with 
the presence of at least one HRP in that study, the AUC 
of only 0.55 indicated very limited discriminative power13. 
Likewise, the TRS-2P had no discriminative value (AUC 0.51) 
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in that regard in the present analysis. These results emphasise 
the complexity in the development and progression of 
coronary atherosclerosis that extends beyond traditional 
risk factors14 and illustrate that risk factors are insufficient 
to improve patient selection for targeted screening. Other 
potential strategies that could be explored to increase the 
likelihood of finding an HRP include a  stepwise approach 
with non-invasive imaging as a  gatekeeper15, evaluation of 
circulating inflammatory markers or lipid spectrum analyses, 
or the incorporation of haemodynamic measures16. In regard 
to the former, coronary computed tomography angiography 
is increasingly adopted as a  first-line diagnostic in patients 
with suspected coronary artery disease. Although recent 
evidence demonstrates a  significant relationship between 
computed tomography-identified and OCT-identified HRPs, 
the correlation was modest. Whether newer-generation 
photon-counting detector computed tomography has superior 
discriminative value is unknown.

Nevertheless, a  number of procedural variables related to 
more extensive (multivessel) coronary artery disease were 
associated with the presence of an HRP, including percutaneous 
coronary intervention during the index procedure and a larger 
number of FFR-negative target lesions. Additionally, HRPs 
were more likely in the presence of a target lesion in the right 
coronary artery. This observation is potentially related to 
the fact that HRPs are found throughout the right coronary 
artery, while they have a  more clustered distribution in the 
proximal segments of the left anterior descending and left 
circumflex arteries17. 

CLINICAL IMPACT OF HIGH-RISK PLAQUES ACROSS RISK 
PROFILES
In the present analysis, the prognostic impact of HRPs 
was independent of the baseline clinical risk profile. These 
results indicate that intensive medical therapy for plaque 
stabilisation and prevention of patient-level events may be 
beneficial across the clinical risk spectrum. A  consistent 
hazard among lower-risk patients is in line with earlier 
evidence demonstrating that plaque progression and new 
development of HRP phenotypes is not limited to high-
risk patients18. In fact, the presence of HRPs is associated 
with increased plaque progression and statin non-response, 
independently of clinical risk factors19. 

Nevertheless, while patients with a  low-risk clinical 
profile and without an HRP were at the lowest risk for TLF 
(0.94 events per 100  lesion-years), patients with a  high-
risk clinical profile and an HRP were at the highest risk 
(6.28 events per 100  lesion-years). These findings translate 
into higher positive predictive values among high-risk 
patients and, thus, a lower number of patients required to 
be screened and preventively treated focally to prevent one 
event. Assuming an 88% relative risk reduction following 
pre-emptive treatment of HRPs5, the number needed to treat 
to prevent one TLF event per 100  lesion-years would be 
18.1 in high-risk patients, compared to 28.7 in lower-risk 
patients. Regarding the 2-year follow-up data, the number 
needed to stent in patients with a  high-risk clinical profile 
in combination with an HRP would only be 8.4. Given the 
relatively low number needed to treat, restricting preventive 
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focal treatment to these very high-risk patients could be 
considered. However, the benefit of pre-emptive treatment 
remains to be established from ongoing, dedicated clinical 
trials. The ultimate clinical value of such a  strategy will be 
dependent on the absolute magnitude of the effect achieved, 
which may, in turn, be dependent on the characteristics of 
the studied population, and the balance between risk and 
benefit.

If the clinical risk score without OCT were used to 
indicate pre-emptive treatment, the number needed to treat 
among high-risk patients would be 50.4 per 100  lesion-
years, assuming neither benefit nor harm of pre-emptive 
treatment among patients without an  HRP. As such, this 
study highlights the independent value of intracoronary OCT 
for prognostication in the studied population of patients with 
myocardial infarction and/or diabetes. 

Limitations
This study should be interpreted in view of its limitations. 
The analyses described were not prespecified in either of the 
included studies, and the results therefore remain exploratory. 
Therefore, no definitive or causal conclusions can be 
drawn from this study. Second, the TRS-2P was originally 
designed as a  clinical risk score for secondary prevention 
after myocardial infarction. However, 40% of patients in 
the present population had not presented with myocardial 
infarction. Nevertheless, the TRS-2P had comparable 
prognostic implications in patients with chronic coronary 
syndrome and unstable angina in a  long-term validation 
study20. Furthermore, we used a  modified version of the 
TRS-2P to account for missing variables and imputed values 
for three indicators. However, considering that the TRS-2P 
has a  graded association with adverse clinical outcomes, we 
hypothesise that leaving out those two indicators has not 
profoundly impacted our results. Nevertheless, bias related to 
these adaptations and data imputation cannot be completely 
ruled out, and the findings therefore remain hypothesis-
generating. The absence of other variables precluded the 
evaluation of other risk scores, including those specifically 
designed for patients with chronic coronary syndrome. Third, 
the duration of follow-up was shorter than the 10-year 
follow-up period for which the TRS-2P was validated and 
differed between studies. Finally, the results only apply to 
patients with diabetes or myocardial infarction. The absolute 
risk difference in a  lower-risk population may be negligible. 
Additionally, these inclusion criteria may have influenced the 
analyses. In particular, all patients from COMBINE (OCT-
FFR) already had one indicator (i.e., diabetes), and they were 
therefore less likely to be classified as low risk. However, 
this is in line with the general population, as patients with 
diabetes frequently exhibit multiple other risk factors. For 
instance, in a  real-world evaluation of the TRS-2P, less than 
5% of diabetic patients had no other indicator20. Importantly, 
correction for this potential confounding factor was applied 
by incorporating the study of origin as a  fixed parameter in 
the analyses.

Conclusions
The modified TRS-2P has no discriminative value for the 
identification of patients with HRPs in non-flow-limiting 

deferred lesions. Furthermore, HRPs in such lesions are 
associated with adverse patient- and lesion-level clinical 
outcomes, without apparent differences between clinical risk 
profiles. This highlights the independent value of OCT for 
prognostication beyond traditional risk factors in patients at 
risk for recurrent events. Nevertheless, combining clinical risk 
scores with HRP detection allows identification of patients at 
greatest risk for adverse outcomes. 
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Supplementary data 

Supplementary Appendix 1. Inclusion and exclusion criteria. 
 

COMBINE (OCT-FFR) 

Inclusion criteria 

≥18 years of age 
History of diabetes mellitus with any indication for coronary angiography (chronic coronary syndrome or any type of 

acute coronary syndrome including ST-segment elevation myocardial infarction) 

Coronary angiography, including FFR and OCT imaging of at least one target lesion with the following additional 

characteristics: 

- Native not-grafted vessel 

- Visually estimated diameter stenosis of 40-80% 

- Target lesion should be other than the culprit lesion(s) in patients presenting with myocardial infarction 

Exclusion criteria 

TIMI flow <3 in the target lesion(s) 

Target lesion reference diameter (on visual estimation) <2.0mm 
Known left ventricular ejection fraction <30% 

Known malignancy 

Life expectancy <2 years 

Unwilling or unable to provide informed consent 

 

PECTUS-obs 

Inclusion criteria 

Hospitalization for STEMI or NSTEMI (or have been in the last 6 weeks), for which invasive coronary angiography is 
performed. 

Invasive coronary angiography demonstrates residual non-culprit coronary artery disease (target lesion(s)) with the 

following additional characteristics: 

- Visually estimated stenosis 30-90% 

- FFR > 0.80 

- Not in-stent restenosis 

Exclusion criteria 

Refusal or inability to provide informed consent 

<18 years of age 

Hemodynamic instability, respiratory failure, or Killip class ≥3 at time of inclusion. 
Previous coronary artery bypass grafting. 

Indication for revascularization by coronary artery bypass grafting. 

Anatomy of target lesion(s) unsuitable for OCT catheter crossing or imaging (e.g. aorta-ostial lesions, too small diameter 

segment, severe calcifications, chronic total occlusion, distal lesions). 

Pregnancy 
Estimated life expectance <3 years. 

FFR fractional flow reserve; NSTEMI non-ST-segment elevation myocardial infarction; OCT optical 

coherence tomography; STEMI ST-segment elevation myocardial infarction. 

  



 

Supplementary Appendix 2. Endpoint definitions. 
 

Endpoint COMBINE (OCT-FFR) PECTUS-obs 

All-cause mortality Death from any cause Death from any cause 

Cardiac death Sudden death, death related to acute myocardial 
infarction, arrhythmia or congestive heart failure, 

death secondary to a cerebrovascular accident or 

death directly related to PCI or CABG, even if the 

ultimate cause of death is not clearly a cardiac 

event (e.g. infection) 

Death due to an immediate cardiac cause 
(e.g. myocardial infarction, low-output 

failure, fatal arrhythmia) or any 

unwitnessed death or death of unknown 

cause, even in patients with co-existing and 

potentially fatal non-cardiac disease (e.g. 
cancer or infection) 

Myocardial 

infarction 

Detection of rise/and or fall of cardiac biomarkers 

(CKMB or troponin) with at least one value above 

the 99th percentile of the upper reference limit 

together with evidence of myocardial ischemia 
with at least one of the following: 

1. Symptoms of ischemia 

2. ECG changes indicative of new ischemia (new 

STT-changes or new, persistent, non-rate related 

left bundle branch block) 
3. Development of pathological Q-waves (≥0.03 

seconds in duration or ≥1mm in depth) in ≥2 

contiguous precordial leads or ≥2 adjacent limb 

leads of the ECG 

4. Imaging evidence of new loss of viable 
myocardial or regional wall motion abnormality 

Typical rise and/or fall of biochemical 

markers of myocardial necrosis with at 

least one of the following: 

1. Symptoms of ischemia 
2. New ECG changes suggestive of 

ischemia (ST-elevation, ST-depression or 

T-wave abnormalities) 

3. Development of new pathologic Q-

waves on the ECG 
Development of new pathologic Q-waves 

on follow-up ECG in the absence of 

cardiac biomarker assessment during the 

acute event. 

Pathological findings of an acute 
myocardial infarction during autopsy. 

Unplanned 

revascularization 

Clinically indicated: 

1. Diameter stenosis ≥50% (QCA) and if one of the 

following occurs: 

a. A positive history of recurrent angina 
presumably related to the target vessel. 

b. Objective signs of ischemia at rest (ECG 

changes) or during exercise test (or equivalent) 

presumably related to the target vessel. 

2. Abnormal results of any invasive functional 
diagnostic test (e.g. Doppler flow velocity reserve, 

fractional flow reserve) independently from 

symptoms and degree of angiographic stenosis. 

3. Presence of ruptured coronary atherosclerotic 

lesion with or without adjacent thrombus during 
OCT/IVUS evaluation on follow-up in presence of 

clinical symptoms that can be judged related to an 

acute coronary syndrome 

 

Not clinically indicated: 
Any revascularization for: 

1. All-stenoses <50% (diameter stenos by QCA) in 

the presence or absence of ischemic signs or 

symptoms that no not fulfil criteria in point 2 and 3 

of clinically indicated revascularization. 
2. All-stenoses ≥50% (diameter stenosis by QCA) 

without ischemic signs or symptoms and do not 

fulfil criteria in point 2 and 3 of clinically indicated 

revascularization. 

Any revascularization (PCI or CABG) that 

is performed during follow-up and has not 

been planned at time of inclusion. These 

included both elective and urgent 
revascularizations (any revascularization in 

a non-elective setting). 

CABG coronary artery bypass grafting; ECG electrocardiogram; PCI percutaneous coronary 

intervention; QCA quantitative coronary angiography. 

  



 

Supplementary Table 1. Multivariable binary logistic regression following imputation of low-

density lipoprotein levels. 
 

Variables Standard multivariable model  Sensitivity analysisa 

OR (95% CI) P-value  OR (95% CI) P-value 

Age ≥75 years 1.41 (0.86-2.32) 0.175  1.44 (0.99-2.11) 0.060 

Statin at presentation 0.81 (0.50-1.30) 0.379  0.67 (0.46-0.97) 0.036 

LDL-cholesterol, mmol/L 1.18 (0.99-1.40) 0.070  1.17 (0.99-1.39) 0.070 

PCI at indexb 2.57 (1.37-4.79) 0.003  1.93 (1.24-3.00) 0.003 

Number of target lesions 2.14 (1.35-3.38) 0.001  2.29 (1.60-3.27) <0.001 
Target lesion distribution      

LAD 0.85 (0.54-1.35) 0.491  0.83 (0.57-1.24) 0.331 

RCA 1.94 (1.22-3.08) 0.005  1.84 (1.27-2.67) 0.001 

Target lesion FFR  0.97 (0.93-1.01)c 0.175  0.96 (0.92-0.99)c 0.007 

CI confidence interval; FFR fractional flow reserve; LAD left anterior descending artery; LDL low-
density lipoprotein; OR odds ratio; PCI percutaneous coronary intervention; RCA right coronary artery.  

a Sensitivity analysis of the multivariable binary logistic regression model following imputation of 
LDL-cholesterol using the mean of the total population to account for excluded patients due to missing 
values. 

b The index procedure refers to the invasive coronary angiography before inclusion in the study. In 
patients with myocardial infarction, this refers to the initial invasive coronary angiography, irrespective 
of patients were included during this procedure or during a staged procedure. 

c Per 0.01 increase. 



 

Supplementary Table 2. Association between baseline variables and high-risk plaques in the sensitivity analysis. 
 

Variables N=733 High-risk plaque 
n=247 

No high-risk plaque 
n=486 

Univariablea  Multivariable 

OR (95% CI) P-value  OR (95% CI) P-value 

Age, years  64 ± 11 65 ± 10 0.53 (0.21-1.38)b 0.196    
≥75 years  56 (22.7) 84 (17.3) 1.42 (0.97-2.09) 0.071  1.44 (0.87-2.38) 0.161 

Male sex  178 (72.1) 356 (73.3) 0.93 (0.66-1.32) 0.683    

BMI, kg/m2 706 28.9 ± 5.0 28.5 ± 4.8 1.02 (0.99-1.05) 0.281    

Current smoker  66 (26.7) 121 (24.9) 1.10 (0.77-1.56) 0.612    

Diabetes  123 (49.8) 255 (52.5) 0.78 (0.43-1.41) 0.410    
Hypertension  151 (61.1) 308 (63.4) 0.91 (0.66-1.26) 0.588    

Hypercholesterolemia 732 117 (47.6) 226 (46.5) 1.06 (0.77-1.45) 0.736    

Family history of premature CVD 724 88 (36.5) 156 (32.3) 1.21 (0.88-1.68) 0.247    

Previous MI  55 (22.3) 108 (22.2) 1.01 (0.70-1.48) 0.943    

Previous PCI  56 (22.7) 116 (23.9) 0.94 (0.65-1.37) 0.762    
Previous CABG  5 (2.0) 4 (0.8) 2.60 (0.68-9.89) 0.161    

Previous CVA  10 (4.0) 20 (4.1) 1.00 (0.46-2.18) 0.994    

MI at presentation  159 (64.4) 310 (63.8) 0.94 (0.50-1.78) 0.859    

STEMI  82 (51.6) 146 (47.1) Reference     

NSTEMI  77 (48.4) 164 (52.9) 0.84 (0.57-1.24) 0.380  
Statin at presentation  106 (42.9) 247 (50.8) 0.66 (0.46-0.96) 0.028  0.82 (0.50-1.32) 0.408 

Laboratory assessment         

eGFR, mL/min/1.73 m2  81.2 ± 20.3 81.8 ± 19.6 1.00 (0.99-1.01) 0.650    

eGFR <60 mL/min/1.73 m2  42 (17.0) 77 (15.8) 1.10 (0.73-1.67) 0.649    

C-reactive protein, mg/L 473 3.00 (1.10-6.00) 2.90 (1.00-5.58) 1.00 (0.99-1.01) 0.632    
Total cholesterol, mmol/L 518 4.78 ± 1.28 4.61 ± 1.32 1.11 (0.97-1.27) 0.117    

LDL-cholesterol, mmol/L 494 3.02 ± 1.21 2.72 ± 1.19 1.25 (1.07-1.47) 0.006  1.17 (0.98-1.39) 0.078 

HDL-cholesterol, mmol/L 498 1.10 (0.94-1.37) 1.10 (0.92-1.34) 1.22 (0.86-1.72) 0.264    

Triglycerides, mmol/L 513 1.64 (1.38-2.22) 1.67 (1.12-2.50) 1.00 (0.88-1.13) 0.979    

Glycated hemoglobin, % 176 7.46 ± 1.05 7.58 ± 1.39 0.93 (0.72-1.19) 0.562    
PCI at indexc  188 (76.1) 324 (66.7) 2.12 (1.35-3.33) 0.001  2.52 (1.35-4.70) 0.004 

Number of target lesions  1.28 ± 0.51 1.14 ± 0.37 2.14 (1.51-3.04) <0.001  2.11 (1.33-3.34) 0.002 

Target lesion distribution         

LM  2 (0.8) 10 (2.1) 0.39 (0.09-1.79) 0.226    

LAD  110 (44.5) 246 (50.6) 0.78 (0.57-1.06) 0.114    
LCx  85 (34.4) 174 (35.8) 0.94 (0.69-1.29) 0.688    

RCA  101 (40.9) 128 (26.3) 1.93 (1.40-2.68) <0.001  2.05 (1.35-3.13) <0.001 

Target lesion FFR  0.88 ± 0.05 0.89 ± 0.05 0.97 (0.94-1.00)d 0.028  0.98 (0.94-1.02)d 0.237 

 



 

Sensitivity analysis including all patients in whom all seven criteria of the Thrombolysis in Myocardial Infarction Risk Score for Secondary Prevention were 
available (n=733). 

BMI body mass index; CABG coronary artery bypass grafting; CI confidence interval; CVA cerebrovascular accident; CVD cardiovascular disease; eGFR 
estimated glomerular filtration rate; FFR fractional flow reserve; HDL high-density lipoprotein; LAD left anterior descending artery; LCx left circumflex 
artery; LDL low-density lipoprotein; LM left main coronary artery; MI myocardial infarction; NSTEMI non-ST-segment elevation myocardial infarction; OR 
odds ratio; RCA right coronary artery; STEMI ST-segment elevation myocardial infarction; PCI percutaneous coronary intervention. 

a Adjusted for the original study of inclusion. 

b Logarithmic transformation was applied to ensure linearity. 

c The index procedure refers to the invasive coronary angiography before inclusion in the study. In patients with myocardial infarction, this refers to the initial 
invasive coronary angiography, irrespective of patients were included during this procedure or  during a staged procedure. 

d Per 0.01 increase. 

  



 

 

 

Supplementary Figure 1. Clinical impact of high-risk plaques in patients with availability of 

all seven TRS-2P criteria. 
 

Sensitivity analysis including all patients in whom all seven criteria of the Thrombolysis in Myocardial 
Infarction Risk Score for Secondary Prevention were available (n=733).  

 

CI confidence interval; HR hazard ratio; MACE major adverse cardiovascular events; TLF target lesion 
failure. 

  



 

 

 

Supplementary Figure 2. Clinical impact of high-risk plaques adjusted for differences in 

medication at discharge. 
 

Sensitivity analysis correcting for differences in medication at discharge (i.e. statin therapy, 
acetylsalicylic acid, P2Y12-inhibitors, dual antiplatelet therapy, anticoagulation, and ACE-inhibitor). 

CI confidence interval; HR hazard ratio; MACE major adverse cardiovascular events; TLF target lesion 
failure. 

  



 

 

 

Supplementary Figure 3. Clinical impact of high-risk plaques on the composite of target 

vessel myocardial infarction and target lesion revascularisation. 
 

CI confidence interval; HR hazard ratio; TLR target lesion revascularization; TV-MI target vessel 
myocardial infarction 

  



 

 

 

Supplementary Figure 4. REACH risk score. 
 

Sensitivity analysis using a modified version of the REACH risk score21 for stratification of patients. 
The variables ‘number of vascular beds’, ‘cardiovascular event in the past year’, ‘congestive heart 
failure’, and ‘atrial fibrillation’ were unavailable and excluded from the score. Consequently, the 
adapted score ranged from -5 to 22. Cut-off values were applied to divide patients into tertiles (low risk: 
score ≤7, 35.5%; intermediate risk: score 8-9, 32.5%; and high risk: score ≥10, 32.1%). Only patients in 
whom all remaining variables were available were included in the analysis. 

CI confidence interval; HR hazard ratio; MACE major adverse cardiovascular events; TLF target lesion 
failure. 

  



 

 

 

 

Supplementary Figure 5. DAPT score. 

Sensitivity analysis using a modified version of the DAPT score 22 for stratification of patients. The 
variables ‘paclitaxel-eluting stent’, ‘stent diameter <3 mm’, ‘congestive heart failure or left ventricular 
ejection fraction <30%’, and ‘vein graft stent’ were unavailable and excluded from the score. ‘Smoking 
status within the last five year’ was adapted to ‘active smoking status’. Consequently, the adapted score 
ranged from -2 to 4. Patients with a score <2 were considered low risk and patients with a score ≥2 were 
considered high risk.  Only patients in whom all remaining variables were available were included in 
the analysis. 

CI confidence interval; HR hazard ratio; MACE major adverse cardiovascular events; TLF target lesion 
failure. 

 

 

Data availability statement. 

The data that supports the findings of this study are available from the corresponding author upon 

reasonable request. 


