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A B S T R A C T

Introduction: The totality of atherosclerosis from the coronary tree can be measured with quantitative coronary 
CT and is increasingly being recognized as important marker for future cardiovascular events. We evaluated the 
risk and absolute event rates of plaque volume staging systems and provided analyses according to the clinical 
likelihood of obstructive CAD.
Methods: CONFIRM2 is an ongoing, global, multicenter, observational registry that included patients with clin
ically indicated coronary CT angiography and follow-up for major adverse cardiovascular events (MACE). Pa
tients without cardiac symptoms and prior CAD were excluded. Atherosclerosis was quantified across all 
coronary segments by AI-QCT. Total plaque volume (TPV) was categorized into non-calcified plaque (NCPV, HU 
<350) and calcified (HU>350). The primary end point was the incidence rate of MACE over at 4 years and 
included all-cause mortality, myocardial infarction, stroke, congestive heart failure, late revascularizations 
(occurring >90 days post index CCTA), and hospitalization for unstable angina. Secondary endpoint included 
Death, MI, and stroke. The prognostic value of TPV and NCPV was evaluated across the pretest likelihood ac
cording to the ESC Risk Factor Weighted Likelihood (ESC RF-CL).
Results: A total of 6061 patients (mean age 58.6 ± 12.1 years, 48.6% male) were included and the mean follow- 
up duration was: 4.4 ± 1.8 years. According to the ESC RF-CL for obstructive CAD, patients were classified as 
very-low, low, and moderate risk in 36.0%, 43.0%, and 22.0%, and obstructive CAD rates were 6.8%, 15.7%. and 
28.2, respectively. Within the total cohort, TPV >0–250, 250–750, and >750 mm3 were associated with MACE: 
HR 2.5 (95% CI 1.1, 5.6), HR 10.1 (95% CI 4.4, 22.9), and HR 15.9 (95% CI 6.7, 38.0) compared with TPV=0. 
According to RF-CL very-low, low, and moderate, the MACE rates were: 0.7, 2.9, 0.0% for TPV=0 mm3; 2.3%, 
3.6%, 4.6% for TPV >0–250 mm3; 10.3%, 12.3%, 13.5% for TPV 250–750 mm3; and 18.8%, 16.7%, and 19.8% 
for TPV>750 mm3. Findings were consistent for the secondary endpoint.
Conclusion: Among a large cohort of symptomatic patients evaluated by coronary CT angiography, the burden of 
atherosclerosis by AI-QCT was the main driver for cardiovascular events. Absolute event rates were consistently 
higher by each plaque volume stage, and consistent across the clinical likelihood subgroups for obstructive CAD. 
While quantitative atherosclerosis was present in the majority of patients, risk increased significantly from 250 
mm3 of TPV during intermediate term follow-up.

1. Introduction

Coronary CT angiography is increasingly being used as a first-line 
diagnostic test for patients with suspected coronary artery disease 
(CAD) [1]. Visualization of the coronary arteries enables assessment of 
atherosclerosis within the entire coronary tree, which is recognized as a 
strong determinant of future cardiovascular events. Previous large CT 
registries that utilized visual plaque interpretation have shown a graded 
increase in risk according to the extent of CAD, regardless of the pres
ence or absence of obstructive stenosis [2–5]. For instance, Bittencourt 
et al. demonstrated that extensive non-obstructive CAD detected by 
CCTA was associated with rates of cardiovascular death or myocardial 

infarction comparable to those observed in patients with obstructive 
disease [5–7]. Although the relative risk associated with obstructive 
disease is highest, most events occur in patients with non-obstructive 
stenosis who were scanned several years before [8]. This has promp
ted a growing focus on quantifying the overall atherosclerotic burden, 
which is now feasible using quantitative AI-guided software tools.

Previous studies applying quantitative CT to large prospective co
horts have demonstrated that the strongest prognostic value lies in the 
assessment of non-calcified or low-attenuation plaque. In the ICONIC 
case-control study of patients who developed acute coronary syndrome 
after baseline coronary CT, non-calcified plaque with the lowest density 
conferred the highest risk, while the highest density calcification was 
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associated with reduced risk [9,10]. Similarly, quantitative plaque 
evaluation from the SCOT-HEART trial revealed that low-attenuation 
plaque was the most powerful risk marker when compared with cal
cium score and stenosis severity [11]. To date, studies have shown 
strong associations between total or non-calcified atheroma volume and 

clinical outcomes, but limited data exist on the plaque volume magni
tudes corresponding to absolute event rates.

CONFIRM 2 is a large, global registry of patients undergoing clini
cally indicated coronary CT with quantitative assessment of athero
sclerosis by Artificial Intelligence–based Quantitative CT (AI-QCT). The 
aim of the present study was to evaluate the ability of quantitative 
atherosclerosis assessment to stratify risk in a large population and to 
provide guidance on the absolute event rates associated with different 
plaque volume magnitudes. Specifically, we analyzed patients catego
rized as having very-low, low, or moderate likelihood of obstructive 
CAD, as defined by the ESC guidelines according to age, sex, risk factors, 
and symptom typicality.

2. Methodology

2.1. Study design and patient population

The CONFIRM 2 (COroNary CT Angiography Evaluation For Evalu
ation of Clinical Outcomes: An InteRnational, Multicenter Registry) is an 
ongoing multicenter, international, observational cohort study. Detailed 
descriptions of the study design have been published previously [12,13]. 
The primary aim of the CONFIRM2 registry is to assess the prognostic 
value of AI based quantitative measures of coronary atherosclerosis 
including plaque burden, morphology and composition as well as the 
degree of luminal obstruction for predicting MACE. Participating sites 
prospectively and/or retrospectively included sequential patients with a 
clinically-indicated coronary CT of ≥ 64-detector rows. Exclusion 
criteria for enrollment were absence of CT-data or follow-up information 
for clinical events, pregnancy, or a non-cardiac illness with life expec
tancy <2 years. For this analysis, we included patients with cardiac 
symptoms and without prior CAD (defined as a prior myocardial 
infarction, prior percutaneous coronary intervention or coronary artery 
bypass grafting or known ≥50% stenosis on invasive coronary angiog
raphy) and who had at least 3 years of follow-up for clinical events. This 
study was conducted in accordance with the Declaration of Helsinki. 
Institutional review board approval was obtained at each participating 
center. The design and rationale of the CONFIRM 2 registry have been 
described previously [12].

2.2. Clinical data collection

Cardiovascular risk factors were systematically collected from the 
electronic medical record baseline prior to CCTA. Hypertension was 
defined as a blood pressure of ≥140/90 mmHg, a documented history of 
hypertension, or current treatment with antihypertensive medications. 
Diabetes mellitus was defined by a prior physician diagnosis and/or the 
use of insulin or oral hypoglycemic agents. Dyslipidemia was defined as 
either untreated dyslipidemia or current treatment with lipid-lowering 
medications. Smoking history was classified as positive if the patient 
was a current smoker or had ceased smoking within three months of 
testing. Family history of CAD was based on patient self-report. Symp
tom presentation was categorized as typical chest pain, atypical chest 
pain, non-cardiac pain, dyspnea, palpitations, syncope, other, or 
asymptomatic. The Risk Factor Weighted Clinical Likelihood (RF-CL) 
pre-test likelihood for obstructive CAD was calculated using age, sex, 
symptoms, and the number of traditional risk factors, as defined in the 
ESC guidelines for the management of chronic coronary syndromes [1].

2.3. Image acquisition and analysis

CT-scans were performed using various CT platforms, all of which 
met the requirement of employing multislice CT scanners with ≥ 64 
slices. The imaging protocol adhered to the guidelines set forth by the 
Society of Cardiovascular Computed Tomography [14]. Patient prepa
ration, data acquisition, and image analysis were conducted according 
to the institutional policies of the participating sites.

Table 1 
Demographics/Risk Factors by Risk Factor Weighted Clinical Likelihood.

Clinical All 
Patients 
N ¼
6061

Very 
Low 
2161 
(36.0%)

Low 
2585 
(43.0%)

Moderate 
1315 
(22.0%)

P-value

Age (years) ​ ​ ​ ​ <0.0001*
Mean ± Std (58.55 ±

12.07)
(52.07 
± 11.31)

(60.62 
± 10.97)

(65.13 ±
10.21)

​

Sex ​ ​ ​ ​ <0.0001*
Female 3118 

(51.4%)
1660 
(76.8%)

1281 
(49.6%)

177 
(13.5%)

​

Male 2943 
(48.6%)

501 
(23.2%)

1304 
(50.4%)

1138 
(86.5%)

​

Ethnicity ​ ​ ​ ​ 0.0030*
Hispanic or 

Latino
1567 
(25.9%)

559 
(25.9%)

716 
(27.7%)

292 
(22.2%)

​

Not Hispanic or 
Latino

3787 
(62.5%)

1376 
(63.7%)

1569 
(60.7%)

842 
(64.0%)

​

Missing 707 
(11.7%)

226 
(10.5%)

300 
(11.6%)

181 
(13.8%)

​

Race ​ ​ ​ ​ <0.0001*
Asian 139 

(2.3%)
51 
(2.4%)

61 
(2.4%)

27 (2.1%) ​

Black or African 
Ame

337 
(5.6%)

154 
(7.1%)

133 
(5.1%)

50 (3.8%) ​

White 5035 
(83.1%)

1705 
(78.9%)

2183 
(84.4%)

1147 
(87.2%)

​

Other 550 
(9.1%)

251 
(11.6%)

208 
(8.0%)

91 (6.9%) ​

Cardiovascular 
risk

​ ​ ​ ​ ​

Body Mass Index 
(BMI), kg/m2

​ ​ ​ ​ 0.1495

Mean ± Std (28.49 ±
6.50)

(28.56 
± 8.03)

(28.49 
± 5.70)

(28.40 ±
5.10)

​

Smoker 968 
(16.0%)

325 
(15.0%)

408 
(15.8%)

235 
(17.9%)

0.0550

Diabetes or on 
Diabetes 
Medication

1520 
(25.1%)

383 
(17.7%)

683 
(26.4%)

454 
(34.5%)

<0.0001*

Hypertension 3440 
(56.8%)

900 
(41.6%)

1605 
(62.1%)

935 
(71.1%)

<0.0001*

Dyslipidemia 3186 
(52.6%)

798 
(36.9%)

1516 
(58.6%)

872 
(66.3%)

<0.0001*

Family history 
positive for 
CAD

1926 
(31.8%)

548 
(25.4%)

866 
(33.5%)

512 
(38.9%)

<0.0001*

Atrial Fibrillation 446 
(7.4%)

105 
(4.9%)

225 
(8.7%)

116 
(8.8%)

<0.0001*

Heart Failure 272 
(4.5%)

59 
(2.7%)

141 
(5.5%)

72 (5.5%) <0.0001*

Peripheral artery 
disease (PAD)

156 
(2.6%)

27 
(1.2%)

69 
(2.7%)

60 (4.6%) <0.0001*

Cardiac 
symptoms

​ ​ ​ ​ ​

Typical Angina 1241 
(20.5%)

69 
(3.2%)

510 
(19.7%)

662 
(50.3%)

<0.0001*

Atypical Angina 1568 
(25.9%)

565 
(26.1%)

740 
(28.6%)

263 
(20.0%)

<0.0001*

Non-cardiac 
Chest Pain

230 
(3.8%)

121 
(5.6%)

92 
(3.6%)

17 (1.3%) <0.0001*

Dyspnea 1440 
(23.8%)

343 
(15.9%)

701 
(27.1%)

396 
(30.1%)

<0.0001*

Palpitations 520 
(8.6%)

254 
(11.8%)

207 
(8.0%)

59 (4.5%) <0.0001*

Syncope 129 
(2.1%)

67 
(3.1%)

50 
(1.9%)

12 (0.9%) <0.0001*

Other symptoms 657 
(10.8%)

320 
(14.8%)

268 
(10.4%)

69 (5.2%) <0.0001*
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Quantitative coronary atherosclerosis evaluation was performed for 
every coronary artery and its branches using an automated U.S. Food 
and Drug Administration–cleared AI-enabled software platform (Cleerly 
Labs, Cleerly Inc., Denver, CO, USA). The AI-software employs validated 
convolutional neural networks for image quality assessment, coronary 
segmentation and labeling, lumen wall evaluation, vessel contour 
determination, and plaque characterization. Prior validation of the 
software has been documented in multicenter trials comparing it to 
expert consensus, quantitative coronary angiography, fractional flow 
reserve, and intravascular ultrasound [15–17]. This analysis was per
formed on all CT-scans and only coronary segments with a diameter of 
≥1.5 mm were included. Each segment was assessed for the presence of 
coronary atherosclerosis, defined as any tissue structure ≥1 mm3 within 
the coronary artery wall that could be distinguished from surrounding 
epicardial tissue, epicardial fat, or the vessel lumen. Plaque volumes (in 
mm³) were calculated for each coronary lesion and summed to deter
mine the total plaque volume at the patient level. Plaque types are 
categorized based on Hounsfield unit (HU) ranges: noncalcified plaque 
(NCPV) as HU between 30 and 350, and calcified plaque (CP) as >350 
HU. High risk plaque (HRP) was defined as a lesion with LAP ≥ 2 mm3 

and a remodeling index of >1.1. This definition is based on Omori et al. 
[17], since this magnitude of LAP and vessel remodeling correlated most 
strongly with near-infrared spectroscopy-intravascular ultrasound 
detected lipid core. Plaque burden normalized to the vessel volume was 
also reported as percentage atheroma volume (PAV), calculated as 
(Plaque Volume/Vessel Volume) × 100%. The vessel volume includes 
all coronary segments with a diameter ≥1.5 mm, regardless of plaque 
presence, differing from other quantitative CT-software that may 
include only segments containing plaque. The quantification software 
detects small amount of plaque which results in a low prevalence of 
completely normal CCTA and high prevalence of non-obstructive ste
nosis. At the Core Lab, exclusions are applied at the segment level, not 
automatically at the vessel or exam level. If a given coronary segment is 
non-assessable due to motion artifacts, low contrast attenuation, beam 
hardening, or other image artifacts, only that segment is excluded, while 
the remainder of the vessel is analyzed if interpretable. Cases are 
excluded on a case by case basis, for instance when segmental exclusions 
significantly impact the length of the evaluable vessel or proximal seg
ments. Finally, a credentialed and trained radiologic technologist pro
vides quality assurance overview of the AI-analysis.

2.4. End points

The primary end point was the incidence rate of MACE at 4 years. 
MACE was defined as a composite of all-cause mortality, myocardial 
infarction, stroke, congestive heart failure, late revascularizations 

(occurring >90 days post index CCTA), and hospitalization for unstable 
angina. Definitions are provided in the rationale and design study [12]. 
Death status was confirmed through signed verification forms submitted 
by the local principal investigators. The secondary endpoint was a 
composite of all-cause mortality, stroke, and myocardial infarction. All 
endpoints were recorded and adjudicated by a Clinical Events 
Committee.

2.5. Statistical analysis

Descriptive data are presented as median and interquartile range 
(IQR) for non-parametric data and as mean ± standard deviation for 
parametric data. Categorical variables are expressed as absolute 
numbers and percentages. Cox proportional hazards regression was used 
for outcome analyses. Kaplan-Meier curves were plotted to visualize 
event-free survival. The following coronary CT derived metrics were 
evaluated for their prognostic value: percent diameter stenosis, number 
of >50% stenoses, total plaque volume (TPV), noncalcified plaque 
(NCPV) volume, and presence of a proximal left anterior descending 
(LAD) or left main (LM) stenosis >50%. A previously published CAD 
staging system based on TPV was applied as described by Min et al., 
using the following categories: 0, >0–250, >250–750, and >750 mm³ 
[18]. For NCPV, with categories defined as 0–20, >20–125, >125–375, 
and >375 mm³; NCPV volume was also analyzed by tertiles. NCPV <20 
was combined with absence of plaque to avoid potential image noise as 
plaque. In addition, a > 30% stenosis combined with a TPV threshold of 
250 mm³ was used to refine risk stratification by combining stenosis and 
plaque burden. Diameter stenosis was categorized as 0%, 1–24%, 
25–49%, 50–69%, 70–99%, and total occlusion (100%), and 
RF-CL–based risk categories were defined as very low, low, and mod
erate. All statistical analyses were performed using SAS 9.4 (SAS Insti
tute Inc., Cary, NC) A p-value < 0.05 was considered as statistically 
significant.

3. Results

3.1. Patients

The study flow chart is provided in Appendix Fig. 1. A total of 6061 
patients (mean age 58.6 ± 12.1 years, 48.6% male) were included and 
the mean follow-up duration was: 4.4 ± 1.8 years. Patients were pre
dominantly white (83.1%), had baseline diabetes in 25.1%, and pre
sented mostly with atypical chest pain (25.9%), Table 1. According to 
the ESC risk factor weighted clinical likelihood (RF-CL) for obstructive 
CAD, patients were classified as very-low, low, and moderate risk in 
36.0%, 43.0%, and 22.0%. With higher RF-CL, patients were 

Fig. 1. Distribution of patients in the total cohort and subdivided according to the three Risk Factor Weighted Clinical Likelihood groups.
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significantly older (52.1, 60.6, and 65.1 years, p<.0001), more often 
male (23.2%, 50.4%, 86.5%, p<.0001), had a higher burden of cardio
vascular risk factors, and presented more often with typical angina 
(3.2%, 19.7%, and 50.3%, p<.0001). MACE and Death/MI/Stroke 
events occurred in 303 and 138 patients, and event types were: all cause 
death (N = 64), myocardial infarction (N = 41), stroke (N = 33), late 
revascularization (N = 136), admission for unstable angina (N = 33), 
and congestive heart failure (N = 38).

3.2. Atherosclerosis quantification by AI-QCT

The prevalence of obstructive CAD (>50% of quantitative diameter 
stenosis) was 15.2% in the total cohort, and 6.8%, 15.7%. and 28.2% for 
very-low, low, and moderate risk, respectively (Appendix Table 1). The 
median total plaque volume (TPV) in the total population was 57.2 mm3 

(25–75 IQR 16.2, 177.6) and was larger with increasing RF-CL: 25.2 
mm3 (25–75th IQR 7.3–73.8), 68.9 mm3 (25–75th IQR 21.9, 184.8), and 
157.8 mm3 (25–75th IQR 55.7, 368.1), p<.0001.

Patients were categorized according to TPV=0, <250, 250–750, and 

Table 2A 
Hazard Ratios for the Primary Endpoint (MACE).

Overall 
Patients 
N = 6061

Very Low 
2161(36.0%)

Low 
2585 
(43.0%)

Moderate 
1315 
(22.0%)

Quantitative 
Diameter 
stenosis, %

​ ​ ​ ​

0% Ref. Ref. 1.07 
(0.38,3.08)

0.00 
(0.00,0.00)

1–24% 1.85 
(0.85,4.04)

2.39 
(0.72,7.93)

Ref. Ref.

25–49% 5.49 
(2.55,11.83)

5.79 
(1.69,19.87)

3.14 
(1.94,5.09)

2.52 
(1.41,4.52)

50–69% 10.69 
(4.89,23.37)

9.46 
(2.37,37.86)

6.42 
(3.78,10.90)

4.35 
(2.36,8.02)

70–99% 18.55 
(8.44,40.81)

26.46 
(7.02,99.74)

12.61 
(7.28,21.85)

5.69 
(2.98,10.85)

100% 14.41 
(6.09,34.07)

16.57 
(2.77,99.21)

7.01 
(2.89,17.03)

6.04 
(2.89,12.66)

TPV staging 
system, mm3

​ ​ ​ ​

0 Ref. Ref. Ref. 0.00 
(0.00,0.00)

>0–250 2.45 
(1.09,5.55)

3.38 
(0.82,13.96)

1.24 
(0.45,3.38)

Ref.

>250–750 10.08 
(4.44,22.92)

16.75 
(3.78,74.32)

4.63 
(1.67,12.82)

3.15 
(2.06,4.80)

>750 15.92 
(6.67,38.00)

37.35 
(6.20,225.11)

6.57 
(2.06,20.97)

4.91 
(2.85,8.46)

NCPV Tertiles ​ ​ ​ ​
0–19.2 Ref. Ref. Ref. Ref.
>19.2–76.2 1.38 

(0.93,2.05)
1.18 
(0.59,2.38)

1.37 
(0.77,2.43)

1.22 
(0.46,3.21)

>76.2 5.11 
(3.68,7.10)

4.80 
(2.64,8.74)

4.18 
(2.54,6.88)

4.40 
(1.93,10.05)

NCPV ​ ​ ​ ​
0–20 Ref. Ref. Ref. Ref.
>20–125 1.97 

(1.38,2.81)
1.51 
(0.81,2.84)

1.94 
(1.15,3.26)

1.84 
(0.77,4.43)

>125–375 5.45 
(3.84,7.75)

5.43 
(2.73,10.80)

4.26 
(2.50,7.26)

4.86 
(2.09,11.33)

>375 9.38 
(6.08,14.47)

17.89 
(6.62,48.36)

7.26 
(3.58,14.71)

6.87 
(2.77,17.03)

Standard CAD 
classes

​ ​ ​ ​

<50% stenosis Ref. Ref. Ref. Ref.
1-V > 50% 

stenosis
4.77 
(3.70,6.16)

5.78 
(2.98,11.20)

5.14 
(3.55,7.45)

2.77 
(1.81,4.25)

2-V > 50% 
stenosis

4.62 
(2.99,7.14)

7.37 
(2.64,20.55)

4.73 
(2.45,9.14)

2.63 
(1.30,5.32)

3-V > 50% 
stenosis

8.44 
(5.06,14.09)

38.96 
(5.32,285.01)

4.96 
(1.81,13.54)

6.14 
(3.21,11.73)

Prox LAD or 
LM >50% 
stenosis

​ ​ ​ ​

1 vs 0 4.15 
(3.18,5.41)

5.45 
(2.59,11.48)

3.80 
(2.53,5.70)

2.84 
(1.89,4.25)

High Risk 
Plaque

​ ​ ​ ​

0 Ref. Ref. Ref. Ref.
1 2.07 

(1.06,4.02)
1.87 
(0.26,13.49)

2.15 
(0.88,5.27)

1.53 
(0.48,4.83)

>1 2.79 
(1.90,4.10)

1.94 
(0.47,7.95)

2.08 
(1.06,4.09)

2.49 
(1.50,4.14)

Table 2B 
Hazard Ratios for the Secondary Endpoint (Death/MI/Stroke).

Overall 
Patients 
N = 6061

Very Low 
2161(36.0%)

Low 
2585 
(43.0%)

Moderate 
1315 
(22.0%)

Quantitative 
Diameter 
stenosis, %

​ ​ ​ ​

0% Ref. Ref. 1.75 
(0.49,6.19)

0.00 
(0.00,0.00)

1–24% 1.59 
(0.63,4.01)

2.72 
(0.63,11.71)

Ref. Ref.

25–49% 3.28 
(1.30,8.31)

6.63 
(1.48,29.63)

2.09 
(0.97,4.52)

1.70 
(0.78,3.69)

50–69% 6.89 
(2.67,17.80)

7.08 
(1.18,42.39)

7.45 
(3.52,15.75)

2.47 
(1.05,5.82)

70–99% 6.65 
(2.42,18.30)

13.82 
(2.31,82.71)

3.86 
(1.24,11.96)

3.26 
(1.31,8.11)

100% 6.62 
(2.10,20.87)

25.43 
(3.58,180.66)

9.75 
(3.14,30.23)

0.71 
(0.09,5.53)

TPV staging 
system, mm3

​ ​ ​ ​

0 Ref. Ref. Ref. 0.00 
(0.00,0.00)

>0–250 1.85 
(0.68,5.07)

4.99 
(0.68,36.57)

0.64 
(0.19,2.09)

Ref.

>250–750 6.01 
(2.16,16.68)

18.05 
(2.22,146.93)

2.30 
(0.68,7.76)

2.53 
(1.35,4.75)

>750 7.36 
(2.34,23.13)

51.22 
(4.60,569.87)

2.48 
(0.50,12.27)

2.77 
(1.10,6.98)

NCP Tertiles ​ ​ ​ ​
0–19.2 Ref. Ref. Ref. Ref.
>19.2–76.2 0.75 

(0.43,1.29)
0.76 
(0.33,1.78)

0.93 
(0.38,2.29)

0.45 
(0.12,1.66)

>76.2 3.04 
(2.00,4.60)

3.20 
(1.60,6.41)

3.45 
(1.66,7.21)

2.02 
(0.79,5.15)

NCPV ​ ​ ​ ​
0–20 Ref. Ref. Ref. Ref.
>20–125 1.29 

(0.82,2.03)
1.06 
(0.51,2.20)

1.67 
(0.77,3.62)

0.94 
(0.34,2.65)

>125–375 2.99 
(1.88,4.75)

3.26 
(1.39,7.64)

3.36 
(1.51,7.49)

2.02 
(0.75,5.41)

>375 4.54 
(2.40,8.55)

11.34 
(3.29,39.06)

3.30 
(0.89,12.19)

2.95 
(0.97,9.03)

Standard CAD 
classes

​ ​ ​ ​

<50% stenosis Ref. Ref. Ref. Ref.
1-V > 50% 

stenosis
3.43 
(2.32,5.07)

4.09 
(1.71,9.79)

4.93 
(2.76,8.81)

1.68 
(0.84,3.38)

2-V > 50% 
stenosis

4.07 
(2.18,7.60)

4.70 
(1.13,19.62)

4.50 
(1.59,12.75)

2.76 
(1.06,7.14)

3-V > 50% 
stenosis

0.87 
(0.12,6.22)

0.00 (0.00,.) 0.00 (0.00,.) 0.93 
(0.13,6.81)

Prox LAD or LM 
>50% 
stenosis

Ref. Ref. Ref. Ref.

1 vs 0 2.63 
(1.69,4.08)

1.70 
(0.41,7.06)

3.31 
(1.71,6.44)

1.88 
(0.95,3.72)

High Risk 
Plaque

​ ​ ​ ​

0 Ref. Ref. Ref. Ref.
1 1.40 

(0.45,4.40)
0.00 (0.00, 
0.00)

0.98 
(0.14,7.10)

2.35 
(0.57,9.74)

>1 1.34 
(0.62,2.86)

0.00 (0.00, 
0.00)

0.52 
(0.07,3.76)

1.90 
(0.80,4.49)
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>750 mm3 in 7.2%, 74.9%, 15.0%, 2.9%, respectively, and according to 
NCPV <20, 20–125, 125–375, and >375 mm3 in 33.9%, 44.2%, 18.1%, 
and 3.7% (Fig. 1). With increasing RF-CL more patients were classified 
into categories with larger plaque volumes (Appendix Table 1).

3.3. Association of plaque burden categories with MACE and Death/MI/ 
Stroke

In the total population all TPV categories were significantly associ
ated with MACE: HR 2.5 (95% CI 1.1, 5.6), HR 10.1 (95% CI 4.4, 22.9), 
and HR 15.9 (95% CI 6.7, 38.0) for TPV 0–250, 250–750, and >750 mm3 

compared with TPV=0, Table 2A. The hazard ratio of TPV 0–250 did not 
reach statistical significance within the very-low, and low risk RF-CL and 
there were no patients with TPV=0 in the ‘moderate’ category. The TPV 
categories >250 mm3 were significantly associated with MACE across 
all RF-CL subgroups. NCPV categorization was also significantly asso
ciated with MACE: HR 2.0 (95% CI 1.4, 2.8), HR 5.5 (95% CI 3.8, 7.8), 
and HR 9.4 (95% CI 6.1, 14.5) for NCPV 20–125, 125–375, and >375 
mm3 compared with NCPV<20 mm3. Within the RF-CL subgroups, 

NCPV 20–125 vs <20 was only significant for the ‘low’ RF-CL subgroup. 
All NCPV categories >125 mm3 were significantly associated with 
MACE.

A similar trend was observed for associations between TPV, NCPV 
and the endpoint Death/MI/Stroke (Table 2B).

Kaplan Meier curves are provided for the TPV and NCPV stages for 
both endpoints, Fig. 2A and 2B, showing most increase in risk after 
TPV>250 mm3, and NCPV 125 mm3.

3.4. Absolute MACE and Death/MI/Stroke according to plaque burden

The 4-year MACE rates according to the TPV stages were 1.4%, 3.3%, 
12.6%, and 18.6% for TPV=0, 0–250, 250–750, and >750 mm3, 
Table 3A. The event rates across the RF-CL spectrum were comparable 
within the specific TPV categories. According to RF-CL very-low, low, 
and moderate, the MACE rates were: 0.7, 2.9, 0.0% for TPV=0 mm3; 
2.3%, 3.6%, 4.6% for TPV 0–250 mm3; 10.3%, 12.3%, 13.5% for TPV 
250–750 mm3; and 18.8%, 16.7%, and 19.8% for TPV>750 mm3, 
Fig. 3A/Appendix Fig. 2. According to RF-CL very-low, low, and 

Fig. 2A. Kaplan Meier curves with 95% CI’s for the primary endpoint (MACE) according tot eh total plaque volume (TPV) stages and the noncalcified plaque 
(NCP) stages.

Fig. 2B. Kaplan Meier curves for the secondary endpoint (Death/MI/Stroke) according to the total plaque volume (TPV) stages and the noncalcified plaque 
(NCP) stages.
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moderate, the MACE rates were: 1.7, 2.5, 2.9% for NPV 0–20 mm3; 
2.4%, 4.6%, 5.2% for NPV 20–125 mm3; 7.8%, 9.4%, 12.7% for NPV 
125–375 mm3; and 22.7%, 15.3%, and 17.6% for NCPV>375 mm3, 
Fig. 3A. Results for the Death/MI/Stroke endpoint are provided in 
Table 3B and Fig. 3B; and show a similar pattern as with the MACE 
endpoint.

3.5. Plaque burden and stenosis combined for risk stratification

Classifying patients as low risk by the presence of TPV <250 mm3 

and maximal diameter stenosis <30% resulted in a larger proportion of 
low-risk patients (65.7%) compared with using TPV=0 (7.2%) or 
NCPV<20 m3 (33.9%) as treshold (Appendix Fig. 3s). Patients with 
either >30% stenosis or TPV >250 were at increased risk compared with 
those with TPV <250 mm3 and stenosis <30%: HR 2.94 (95% CI 2.2, 
4.0) for MACE and HR 2.0 (95% CI 1.3, 3.1) for Death/MI/stroke, 
Table 4A and 4B. Fig. 4 shows consistent 4-year rates of MACE and 
Death/MI/stroke for the three risk groups across the RF-CL categories.

3.6. Multivariable analysis adjusted for clinical risk factors and 
quantitative stenosis severity

There was little effect modification of the hazard ratios for the TPV 
and NCPV staging systems predicting the primary endpoint when 
adjusting for age, sex, diabetes, hypertension, dyslipidemia and smoking 
(Table 5A). Further adjustment for quantitative stenosis severity low
ered the hazard ratios, but plaque burden remained a significant pre
dictor in many subgroups (Table 5B).

4. Discussion

Prior studies quantifying coronary atheroma burden using intravas
cular ultrasound have demonstrated a strong association with future 
major cardiovascular events [19,20]. The invasive nature of these 
techniques and their inability to capture atherosclerosis in all coronary 
arteries and side branches limit their utility for risk assessment in the 
majority of patients with suspected CAD. Comprehensive assessment of 
total coronary atherosclerosis has become feasible through AI-guided, 
semi-automated quantitative evaluation of coronary CT angiography 
(CCTA). Total plaque volume (TPV) measured by coronary CT has 
emerged as a key marker for identifying early cardiovascular risk and 
may allow detection before the onset of obstructive CAD. In the 
ISCHEMIA trial, which included high-risk patients with obstructive CAD 
as a minimum criterion, TPV clearly stratified future MACE events [21].

The CONFIRM 2 registry represents a global cohort of patients 
typically referred for CCTA, who generally have a lower pretest risk 
profile. The aim of the present study was to evaluate the ability of 
quantitative atherosclerosis assessment to stratify cardiovascular risk in 
a large population and to provide absolute event rates associated with 
varying plaque volumes. Specifically, we analyzed patients categorized 
into very-low, low, and moderate likelihood of obstructive CAD as 
defined by the ESC guidelines, based on age, sex, risk factors, and 
symptom typicality.

The main observation was that event risk was driven by plaque 
burden rather than by the RF-CL likelihood for obstructive CAD. Abso
lute event rates were consistently low among patients with no or mini
mal atherosclerosis, increased proportionally with plaque severity, and 
were consistent across the very-low, low, and moderate RF-CL categories 
. Four-year MACE rates for TPV = 0, 0–250 mm³, 250–750 mm³, and >
750 mm³ averaged 1%, 3%, 12%, and 19%, respectively, irrespective of 
RF-CL classification. A second key finding was that risk increased 
exponentially for both endpoints when TPV exceeded 250 mm³ and 
when non-calcified plaque (NCPV) volume exceeded 125 mm³. Extrap
olating these four-year findings to ten-year event rates would classify 
patients with TPV > 250 mm³ or NCPV > 125 mm³ as high risk ac
cording to the SCORE2 algorithm, given their estimated > 10% 

Table 3A 
4-Year Event Rates for the Primary Endpoint (MACE).

Overall 
Patients 
N = 6061

Very Low 
2161 
(36.0%)

Low 
2585 
(43.0%)

Moderate 
1315 
(22.0%)

Quantitative Diameter 
stenosis, %

​ ​ ​ ​

0% 7/580 
(1.2%)

3/362 
(0.8%)

4/182 
(2.2%)

0/36 
(0.0%)

1–24% 67/3043 
(2.2%)

24/1281 
(1.9%)

26/1265 
(2.1%)

17/497 
(3.4%)

25–49% 95/1514 
(6.3%)

16/371 
(4.3%)

45/732 
(6.1%)

34/411 
(8.3%)

50–69% 61/526 
(11.6%)

6/88 
(6.8%)

29/244 
(11.9%)

26/194 
(13.4%)

70–99% 53/272 
(19.5%)

8/43 
(18.6%)

25/116 
(21.6%)

20/113 
(17.7%)

100% 20/126 
(15.9%)

2/16 
(12.5%)

6/46 
(13.0%)

12/64 
(18.8%)

TPV staging system, 
mm3 (with 95% 
CI’s)

​ ​ ​ ​

0 6/435 
(1.4%) 
(0.6 - 3.0)

2/270 
(0.7%) 
(0.2 - 2.7)

4/136 
(2.9%) 
(1.1 - 7.3)

0/29 
(0.0%) 
(0.0 - 0.0)

>0–250 150/4541 
(3.3%) 
(2.8 - 3.9)

41/1749 
(2.3%) 
(1.7 - 3.2)

72/1992 
(3.6%) 
(2.9 - 4.5)

37/800 
(4.6%) 
(3.4 - 6.3)

>250–750 114/908 
(12.6%) 
(10.6 - 
14.9)

13/126 
(10.3%) 
(6.1 - 
16.9)

49/397 
(12.3%) 
(9.5 - 15.9)

52/385 
(13.5%) 
(10.5 - 
17.3)

>750 33/177 
(18.6%) 
(13.6 - 
25.0)

3/16 
(18.8%) 
(6.6 - 
43.0)

10/60 
(16.7%) 
(9.3 - 28.0)

20/101 
(19.8%) 
(13.2 - 
28.6)

NCPV Tertiles ​ ​ ​ ​
0–19.2 43/2020 

(2.1%)
18/1059 
(1.7%)

19/757 
(2.5%)

6/204 
(2.9%)

>19.2–76.2 58/2022 
(2.9%)

14/729 
(1.9%)

31/929 
(3.3%)

13/364 
(3.6%)

>76.2 202/2019 
(10.0%)

27/373 
(7.2%)

85/899 
(9.5%)

90/747 
(12.0%)

NCPV, mm3 (with 95% 
CI’s)

​ ​ ​ ​

0–20 43/2057 
(2.1%) 
(1.6 - 2.8)

18/1075 
(1.7%) 
(1.1 - 2.6)

19/772 
(2.5%) 
(1.6 - 3.8)

6/210 
(2.9%) 
(1.3 - 6.1)

>20–125 107/2679 
(4.0%) 
(3.3 - 4.8)

21/872 
(2.4%) 
(1.6 - 3.7)

56/1230 
(4.6%) 
(3.5 - 5.9)

30/577 
(5.2%) 
(3.7 - 7.3)

>125–375 114/1099 
(10.4%) 
(8.7 - 12.3)

15/192 
(7.8%) 
(4.8 - 
12.5)

47/498 
(9.4%) 
(7.2 - 12.3)

52/409 
(12.7%) 
(9.8 - 16.3)

>375 39/226 
(17.3%) 
(12.9 - 
22.7)

5/22 
(22.7%) 
(10.1 - 
43.4)

13/85 
(15.3%) 
(9.2 - 24.4)

21/119 
(17.6%) 
(11.8 - 
25.5)

Standard CAD classes ​ ​ ​ ​
<50% stenosis 175/5225 

(3.3%)
43/2034 
(2.1%)

77/2215 
(3.5%)

55/976 
(5.6%)

1-V > 50% stenosis 89/606 
(14.7%)

11/95 
(11.6%)

44/275 
(16.0%)

34/236 
(14.4%)

2-V > 50% stenosis 23/164 
(14.0%)

4/30 
(13.3%)

10/69 
(14.5%)

9/65 
(13.8%)

3-V > 50% stenosis 16/66 
(24.2%)

1/2 
(50.0%)

4/26 
(15.4%)

11/38 
(28.9%)

Prox LAD or LM >50% 
stenosis

72/461 
(15.6%)

8/67 
(11.9%)

30/199 
(15.1%)

34/195 
(17.4%)

High Risk Plaque ​ ​ ​ ​
0 265/5725 

(4.6%)
56/2098 
(2.7%)

121/2440 
(5.0%)

88/1187 
(7.4%)

1 9/100 
(9.0%)

1/22 
(4.5%)

5/51 
(9.8%)

3/27 
(11.1%)

>1 29/236 
(12.3%)

2/41 
(4.9%)

9/94 
(9.6%)

18/101 
(17.8%)
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cardiovascular event rate (assuming that 50% of deaths in the current 
study were cardiovascular [22,23].

These findings can be placed in context with prior studies demon
strating the prognostic value of quantitatively assessed plaque burden in 
large multicenter cohorts [24]. Using data from the SCOT-HEART trial, 
Lin et al. identified an optimal TPV threshold of 238.5 mm³ by the 

Youdens Index for prediction of myocardial infarction, associated with a 
univariable hazard ratio of 7.3 (95% CI, 2.6–16.5). Data from the 
PROMISE trial showed an optimal prognostic cut off of TPV to be 87 
mm3 wich was independent from clinical factors and qualitative CCTA 
findings [25]. Among 3711 patients in the ISCHEMIA trial, Nurmo
hamed et al. reported a univariable hazard ratio of 1.6 (95% CI, 1.3–2.0) 
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4-years MACE rates:

Fig. 3A. 4 year MACE rates according to the total plaque volume (TPV) and the noncalcified plaque (NCP) staging systems.

Table 3B 
4-Year Event Rates for the Secondary Endpoint (Death/MI/Stroke).

All Patients N = 6061 Very Low 2161(36.0%) Low 2585(43.0%) Moderate 1315(22.0%)

Quantitative Diameter stenosis, %
0% 5/580 (0.9%) 2/362 (0.6%) 3/182 (1.6%) 0/36 (0.0%)
1–24% 41/3043 (1.3%) 18/1281 (1.4%) 12/1265 (0.9%) 11/497 (2.2%)
25–49% 41/1514 (2.7%) 12/371 (3.2%) 14/732 (1.9%) 15/411 (3.6%)
50–69% 29/526 (5.5%) 3/88 (3.4%) 16/244 (6.6%) 10/194 (5.2%)
70–99% 15/272 (5.5%) 3/43 (7.0%) 4/116 (3.4%) 8/113 (7.1%)
100% 7/126 (5.6%) 2/16 (12.5%) 4/46 (8.7%) 1/64 (1.6%)
TPV staging system, mm3 (with 95% CI’s)
0 4/435 (0.9%) 

(0.4 - 2.3)
1/270 (0.4%) 
(0.1 - 2.1)

3/136 (2.2%) 
(0.8 - 6.3)

0/29 (0.0%) 
(0.0 - 0.0)

>0–250 76/4541 (1.7%) 
(1.3 - 2.1)

30/1749 (1.7%) 
(1.2 - 2.4)

28/1992 (1.4%) 
(1.0 - 2.0)

18/800 (2.3%) 
(1.4 - 3.5)

>250–750 47/908 (5.2%) 
(3.9 - 6.8)

7/126 (5.6%) 
(2.7 - 11.0)

19/397 (4.8%) 
(3.1 - 7.4)

21/385 (5.5%) 
(3.6 - 8.2)

>750 11/177 (6.2%) 
(3.5 - 10.8)

2/16 (12.5%) 
(3.5 - 36.0)

3/60 (5.0%) 
(1.7 - 13.7)

6/101 (5.9%) 
(2.8 - 12.4)

NCPV Tertiles
0–19.2 30/2020 (1.5%) 16/1059 (1.5%) 9/757 (1.2%) 5/204 (2.5%)
>19.2–76.2 22/2022 (1.1%) 8/729 (1.1%) 10/929 (1.1%) 4/364 (1.1%)
>76.2 86/2019 (4.3%) 16/373 (4.3%) 34/899 (3.8%) 36/747 (4.8%)
NCPV, mm3 (with 95% CI’s)
0–20 30/2057 (1.5%) 

(1.0 - 2.1)
16/1075 (1.5%) 
(0.9 - 2.4)

9/772 (1.2%) 
(0.6 - 2.2)

5/210 (2.4%) 
(1.0 - 5.5)

>20–125 49/2679 (1.8%) 
(1.4 - 2.4)

13/872 (1.5%) 
(0.9 - 2.5)

23/1230 (1.9%) 
(1.2 - 2.8)

13/577 (2.3%) 
(1.3 - 3.8)

>125–375 45/1099 (4.1%) 
(3.1 - 5.4)

8/192 (4.2%) 
(2.1 - 8.0)

18/498 (3.6%) 
(2.3 - 5.6)

19/409 (4.6%) 
(3.0 - 7.1)

>375 14/226 (6.2%) 
(3.7 - 10.1)

3/22 (13.6%) 
(4.7 - 33.3)

3/85 (3.5%) 
(1.2 - 9.9)

8/119 (6.7%) 
(3.4 - 12.7)

Standard CAD classes
<50% stenosis 91/5225 (1.7%) 32/2034 (1.6%) 31/2215 (1.4%) 28/976 (2.9%)
1-V > 50% stenosis 35/606 (5.8%) 6/95 (6.3%) 18/275 (6.5%) 11/236 (4.7%)
2-V > 50% stenosis 11/164 (6.7%) 2/30 (6.7%) 4/69 (5.8%) 5/65 (7.7%)
3-V > 50% stenosis 1/66 (1.5%) 0/2 (0.0%) 0/26 (0.0%) 1/38 (2.6%)
Prox LAD or LM >50% stenosis 24/461 (5.2%) 2/67 (3.0%) 11/199 (5.5%) 11/195 (5.6%)
High Risk Plaque
0 128/5725 (2.2%) 40/2098 (1.9%) 51/2440 (2.1%) 37/1187 (3.1%)
1 3/100 (3.0%) 0/22 (0.0%) 1/51 (2.0%) 2/27 (7.4%)
>1 7/236 (3.0%) 0/41 (0.0%) 1/94 (1.1%) 6/101 (5.9%)
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per quartile increase in TPV (559 mm³) for prediction of the primary 
outcome. The current study extends these findings by providing insights 
into TPV thresholds at which risk increases, along with absolute event 
rates across intermediate-term follow-up.

The prevalence of obstructive CAD was in line with expectations 

according to the very-low, low, and moderate RF-CL categories: 6.8%, 
15.7%, and 28.2%, respectively. When considering NCPV 〈 20 mm³ as 
potential CT noise rather than true plaque, 50.3%, 70.1%, and 84.0% of 
patients nonetheless demonstrated atherosclerosis by AI-QCT. As pre
viously shown, AI-QCT identifies a larger proportion of patients with 
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4-years rates of death/MI/Stroke:

Fig. 3B. 4 year rates of Death/MI/Stroke according to the total plaque volume (TPV) and the noncalcified plaque (NCP) staging systems.

Table 4A 
Hazard Ratios for the Primary Endpoint (MACE).

All 
Patients 
N ¼ 6061

Very Low 
2161(36.0%)

Low 
2585(43.0%)

Moderate 
1315(22.0%)

Stenosis and TPV ​ ​ ​ ​
<30% stenosis and TPV<250 Ref. Ref. Ref. Ref.
≥30% stenosis or TPV≥250 2.94 (2.15,4.01) 2.34 (1.18,4.65) 3.05 (1.95,4.79) 2.40 (1.31,4.40)
≥30% stenosis and TPV≥250 7.17 (5.51,9.34) 8.31 (4.55,15.17) 6.86 (4.57,10.28) 5.12 (3.08,8.53)

Table 4B 
Hazard Ratios for the Secondary Endpoint (Death/MI/Stroke).

All 
Patients 
N ¼ 6061

Very Low 
2161(36.0%)

Low 
2585(43.0%)

Moderate 
1315(22.0%)

Stenosis and TPV ​ ​ ​ ​
<30% stenosis and TPV<250 Ref. Ref. Ref. Ref.
≥30% stenosis or TPV≥250 1.97 (1.25,3.09) 1.63 (0.67,3.97) 2.28 (1.12,4.65) 1.76 (0.75,4.16)
≥30% stenosis and TPV≥250 4.41 (3.03,6.43) 5.91 (2.75,12.70) 5.28 (2.83,9.85) 3.00 (1.47,6.13)
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Fig. 4. Rates of 4-year of the primary and secondary endpoint according to the three Risk Factor Weighted Clinical Likelihood groups.
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plaque due to its ability to detect very small volumes. In the population- 
based MiHEART study, 63.3% of male participants were classified as 
having plaque by visual assessment, whereas 81.5% were identified by 
AI-QCT as having 〉 20 mm³ of plaque [26]. The prognostic importance of 
TPV < 250 mm³ and NCPVV < 125 mm³ remains uncertain. The hazard 
ratio for these subgroups was approximately 2.0 for the MACE endpoint 
and 1.9 for the composite of death, myocardial infarction, or stroke, 
although the latter did not reach statistical significance. This represents 
an important subgroup, as a large proportion of patients were classified 
within these ranges. When TPV < 250 mm³ was combined with addi
tional low-risk features, such as maximal stenosis < 30%, event rates 
were only slightly higher than those with TPV = 0 or NCPVV < 20 mm³. 
Approximately two-thirds of the population could be categorized within 
this low-burden group, a category that may be used for de-risking pa
tients with minimal atherosclerosis. Given the exponential association 
between plaque burden and cardiovascular risk, increasing treatment 
intensity in proportion to plaque volume could be justified. However, 
caution is warranted, as small plaque volumes carry limited risk over 
intermediate-term follow-up. The relatively short follow-up duration of 
the current study must also be acknowledged, as hard events generally 
accrue over longer periods. Early detection of atherosclerosis may 
enable anti-atherosclerotic interventions that promote primordial pre
vention and stabilization of the atherosclerotic disease process [27].

The current findings confirm earlier large CT registries that evalu
ated atherosclerosis and stenosis by visual estimation and demonstrated 
that the extent of atherosclerosis, irrespective of stenosis, drives risk. 
With automated quantification, especially of the non-calcified plaque 
component, atherosclerotic burden can now be measured 
objectively—something not achievable through visual evaluation. Pre
vious studies have shown that non-calcified plaque burden is a stronger 
predictor of events than the calcified component, as seen with calcium 
scoring [8,11]. Finally, these findings support the Lancet Commission’s 
call to rethink CAD, shifting the paradigm from ischemia to atheroma 
[28]. Ongoing randomized trials—SCOT-HEART 2 (NCT03920176), 
DANE-HEART (NCT05677386), and TRANSFORM (NCT06112418)— 

will further evaluate treatment strategies guided by CT-quantified 
atherosclerosis.

4.1. Limitations

This study has several limitations. The population reflects symp
tomatic patients referred for coronary CT, characterized by a low overall 
event rate and correspondingly wider confidence intervals for effect 
estimates. The distribution of patients across plaque volume categories 
was comparable to that of a population-based (asymptomatic) cohort 
[26]. The four-year follow-up duration may have limited the prognostic 
accuracy for patients with low plaque burden, as hard events typically 
accrue over longer time horizons. Risk estimates may have been atten
uated by treatment initiation following the CT scan. The incremental 
prognostic value of individual high-risk plaque features was not evalu
ated. Plaque thresholds associated with significant risk may not be 
directly generalizable to other software platforms with different quan
tification algorithms. Finally, cause-specific mortality data were not 
available. Tube voltage and reconstruction kernels differed between 
patients, which may have affected plaque composition types.

5. Conclusion

Among a large cohort of symptomatic patients evaluated by coronary 
CT angiography, the burden of atherosclerosis quantified by AI-QCT was 
the principal driver of cardiovascular events. Event rates increased 
progressively with plaque volume stages and were consistent across the 
clinical likelihood subgroups for obstructive CAD. While quantitative 
atherosclerosis was present in the majority of patients, risk increased 
significantly from 250 mm3 of TPV and 125 mm3 of NCPV.

Central illustration

Table 5A 
Hazard ratios for the primary endpoint (MACE), with adjustment.

Overall 
Patients 
N = 6061

Very Low 
2161(36.0%)

Low 
2585(43.0%)

Moderate 
1315(22.0%)

TPV staging system, mm3 

(adjusted for age, sex, diabetes, hypertension, dyslipidemia, smoking)
0 Ref. Ref. Ref. 0.00 (0.00,0.00)
>0–250 2.99 (1.10, 8.10) 2.80 (0.67, 11.66) 2.04 (0.50, 8.37) Ref.
>250–750 10.96 (3.97, 30.25) 10.94 (2.36, 50.70) 8.23 (1.98, 34.20) 2.92 (1.86, 4.57)
>750 13.57 (4.62, 39.81) 21.76 (3.40, 139.29) 8.41 (1.74, 40.73) 4.46 (2.43, 8.18)
TPV staging system, mm3 

(adjusted for age, sex, diabetes, hypertension, dyslipidemia, smoking and quantitative diameter stenosis (0%, 1–24%, 25–49%, 50–69%, 70–99%, 100%))
0 Ref. Ref. Ref. 0.00 (0.00,0.00)
>0–250 1.65 (0.60, 4.55) 1.47 (0.34, 6.47) 0.94 (0.22, 3.99) Ref.
>250–750 3.63 (1.25, 10.56) 2.93 (0.53, 16.23) 2.11 (0.46, 9.65) 2.08 (1.26, 3.44)
>750 3.36 (1.06, 10.63) 4.38 (0.55, 35.02) 1.39 (0.25, 7.76) 2.67 (1.33, 5.33)
​ ​ ​ ​ ​
NCPV (adjusted for age, sex, diabetes, hypertension, dyslipidemia, smoking)
0–20 Ref. Ref. Ref. Ref.
>20–125 1.88 (1.28, 2.76) 1.30 (0.68, 2.46) 2.32 (1.25, 4.28) 1.90 (0.78, 4.59)
>125–375 4.64 (3.10, 6.93) 3.76 (1.79, 7.90) 5.37 (2.84, 10.16) 4.48 (1.88, 10.66)
>375 7.20 (4.35, 11.93) 12.57 (4.46, 35.46) 7.95 (3.44, 18.37) 6.50 (2.53, 16.71)
NCPV (adjusted for age, sex, diabetes, hypertension, dyslipidemia, smoking and quantitative diameter stenosis (0%, 1–24%, 25–49%, 50–69%, 70–99%, 100%))
0–20 Ref. Ref. Ref. Ref.
>20–125 1.37 (0.92, 2.03) 0.90 (0.46, 1.76) 1.57 (0.83, 2.96) 1.48 (0.60, 3.64)
>125–375 2.17 (1.37, 3.44) 1.60 (0.66, 3.85) 2.21 (1.07, 4.54) 2.52 (0.97, 6.52)
>375 2.44 (1.35, 4.41) 4.41 (1.38, 14.14) 1.94 (0.73, 5.19) 3.07 (1.06, 8.93)
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Appendix Figures

Fig. A1.

Fig. A2. Kaplan Meier curves for the primary endpoint (MACE) according to the total plaque volume (TPV) stages and the RF-CL subgroups.
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