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Abstract

Objective—In patients with acute chest pain who have had myocardial infarction excluded, 

plasma cardiac troponin I concentrations ≥5 ng/L are associated with risk of future adverse 

cardiovascular events. We aim to evaluate the association between cardiac troponin and coronary 

plaque composition in such patients.

Methods—In a prespecified secondary analysis of a prospective cohort study, blinded 

quantitative plaque analysis was performed on 242 CT coronary angiograms of patients with acute 

chest pain in whom myocardial infarction was excluded. Patients were stratified by peak plasma 

cardiac troponin I concentration ≥5 ng/L or <5 ng/L. Associations were assessed using univariable 

and multivariable logistic regression analyses.

Results—The cohort was predominantly middle-aged (62±12 years) men (69%). Patients with 

plasma cardiac troponin I concentration ≥5 ng/L (n=161) had a higher total (median 33% (IQR 

0–47) vs 0% (IQR 0–33)), non-calcified (27% (IQR 0–37) vs 0% (IQR 0–28)), calcified (2% (IQR 

0–8) vs 0% (IQR 0–3)) and low-attenuation (1% (IQR 0–3) vs 0% (IQR 0–1)) coronary plaque 
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burden compared with those with concentrations <5 ng/L (n=81; p≤0.001 for all). Low-attenuation 

plaque burden was independently associated with plasma cardiac troponin I concentration ≥5 ng/L 

after adjustment for clinical characteristics (adjusted OR per doubling 1.62 (95% CI 1.17 to 2.32), 

p=0.005) or presence of any visible coronary artery disease (adjusted OR per doubling 1.57 (95% 

CI 1.07 to 2.37), p=0.026).

Conclusion—In patients with acute chest pain but without myocardial infarction, plasma cardiac 

troponin I concentrations ≥5 ng/L are associated with greater burden of low-attenuation coronary 

plaque.

INTRODUCTION

High-sensitivity cardiac troponin assays have transformed the assessment of patients with 

acute chest pain through the development and implementation of accelerated diagnostic 

pathways to ‘rule in’ and ‘rule out’ myocardial infarction in the emergency department.1–6 

Yet a substantial proportion of patients have intermediate cardiac troponin concentrations 

that fall between these ‘rule in’ and ‘rule out’ thresholds. These patients are 5–10 times 

more likely to have a major adverse cardiac event at 1 year compared with those below the 

‘rule out’ threshold of 5 ng/L.1 7 8 The underlying pathophysiological mechanism for this 

increased risk remains uncertain.

The PRECISE-CTCA study (Troponin Within the Normal Reference Range to Risk 

Stratify Patients With Acute Chest Pain for Computed Tomography Coronary Angiography; 

ClinicalTrials.gov number NCT04549805) demonstrated that coronary artery disease was 

three times more likely in patients without myocardial infarction who had intermediate 

cardiac troponin compared with those with low concentrations.9 However, newer 

diagnostic approaches can go beyond the assessment of coronary stenosis to define 

plaque characteristics and identify high-risk atherosclerosis associated with acute coronary 

syndromes.10 In particular, low-attenuation plaque correlates with the lipid-rich necrotic 

core of high-risk atherosclerotic plaque and is a strong independent predictor of future 

cardiovascular events.11 In this prespecified secondary analysis of the PRECISE-CTCA 

study, we aimed to evaluate the association between cardiac troponin concentrations within 

the normal reference range and coronary plaque composition in patients with acute chest 

pain who have had myocardial infarction excluded.

METHODS

Study population

The PRECISE-CTCA study was a single-centre prospective cohort study enrolling 250 

patients with suspected acute coronary syndrome presenting to the Royal Infirmary of 

Edinburgh, Edinburgh, Scotland.9 Smoking history was categorised into any history of 

smoking versus never smoked. Estimated glomerular filtration rates were baseline values. 

History of hypertension was based on clinical history taken from the patient on admission to 

hospital.
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High-sensitivity cardiac troponin testing

All participants had myocardial infarction excluded with a maximal plasma high-

sensitivity cardiac troponin I concentration (ARCHITECT STAT Troponin I Assay; Abbott 

Laboratories, Abbott Park, Illinois) below the 99th centile upper reference limit (34 

ng/L for men and 16 ng/L for women). A second sample was sent for testing in all 

patients with intermediate values and in those below the rule-out threshold where the 

presentation was within 2 hours of symptom onset according to clinical practice guideline 

recommendations.12–14 Participants were then divided into two groups based on their peak 

cardiac troponin concentrations: low concentration (<5 ng/L, below the risk stratification 

threshold) and intermediate concentration (between 5 ng/L and the sex-specific 99th centile).

CT coronary angiography

All recruited participants underwent CT coronary angiography using a 128-slice scanner 

(Biotech mCT, Siemens Healthcare) as soon as possible after discharge. Scans were 

performed after administration of rate-limiting medication if the heart rate was ≥60 beats 

per minute and sublingual glyceryl trinitrate given unless contraindicated. A tube voltage of 

100 kVp was used for patients with a body mass index of <25 kg/m2 and 120 kVp for those 

over 25 kg/m2. Iodine-based contrast agent was injected at a rate of 4–5 mL/s. Scans were 

performed during breath-hold using prospective ECG gating in diastole unless heart rate 

control was suboptimal, in which case images were acquired in the systolic phase. Images 

were reconstructed using 180° rotation, filtered back projection, 512×512 matrix, medium 

smooth reconstruction kernel (B26f) and 0.75 mm slice thickness at 0.5 mm increments.

Obstructive coronary artery disease was defined as luminal stenosis of ≥70% in one or more 

major epicardial artery or ≥50% in the left main stem. The presence of any coronary artery 

disease was defined as any visually observed luminal stenosis ≥10% due to the presence of 

atherosclerosis.

Quantitative plaque analysis

Scans were anonymised and exported in DICOM (Digital Imaging and Communications 

in Medicine). Quantitative plaque analysis was performed using semiautomated software 

(Auto-Plaque V.2.5; Cedars-Sinai Medical Center, Los Angeles, USA). This method has 

been validated against intravascular ultrasound and has excellent observer agreement.15 16

A region of interest was placed in the proximal aorta to define blood pool attenuation. 

Coronary centrelines were then extracted in vessels with visible coronary artery disease, 

including side branches ≥2 mm in diameter. Coronary segments were defined manually 

using side branches to mark progression from proximal to distal vessel in accordance with 

the Society of Cardiovascular Computed Tomography guidelines.17 To avoid introducing 

noise, stented segments, coronary artery bypass graft insertion points and coronary segments 

with no visually observed coronary artery disease did not undergo quantitative plaque 

analysis. Plaque constituents were automatically deter-mined using scan-specific Hounsfield 

unit (HU) thresholds based on blood pool attenuation. Manual adjustments were made after 

careful assessment of each segment to ensure pericoronary adipose tissue and vessel walls 

were not included as plaque.15 Low-attenuation plaque was defined by a fixed HU threshold 
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of <30 HU, as defined previously.18 If image quality was deemed too poor to complete 

quantitative plaque analysis, scans were excluded. Scans were analysed by a single trained 

observer, blinded to patients’ results and demographics. Figure 1 delineates a step-by-step 

approach to demonstrate how the plaque analysis was performed.

The total volume of coronary plaque was measured in mm3. The volume of plaque subtypes 

was also measured, including non-calcified, calcified and low-attenuation plaques. To 

account for differences in vessel volume between patients, plaque burden was calculated 

by dividing plaque volume by the analysed vessel volume (ie, total vessel volume of 

all analysed segments) on a per-patient level and multiplying by 100. To determine 

the relative utility of quantitative plaque analysis, comparisons were made with existing 

semiquantitative assessments of coronary artery plaque. These included the segment-

involved score, segment severity score and CT-Leaman score.

Statistical analysis

Continuous variables are presented as mean±SD when data were normally distributed or 

median (IQR) when not. Statistical significance was assessed using Pearson’s χ2 or Fisher’s 

exact test for categorical variables (depending on the number of observations) and Wilcoxon 

rank-sum test or Student’s t-test for non-normal or normally distributed continuous data as 

appro-priate. Univariable logistic regression analysis was performed on clinical variables 

including age, sex, relevant medical history, presence of any coronary disease, presence of 

obstructive coronary disease, semiquantitative coronary CT scores (segment-involved score, 

segment severity score and CT-Leaman score) and different plaque subtypes to determine 

the OR with 95% CI of an intermediate cardiac troponin concentration. To further account 

for clinically relevant risk factors, a multivariable model was also created using a priori 

selection, adjusting for age (per 10-year increase), sex, smoking history, hypertension, 

diabetes mellitus, estimated glomerular filtration rate, plaque volume and burden of different 

plaque subtypes (total, non-calcified, calcified and low-attenuation). The model was also 

used to determine whether traditional markers of coronary artery disease severity, such 

as the presence of obstructive disease and semiquantitative coronary CT scores, were 

independently associated with intermediate cardiac troponin concentrations. For all logistic 

regression analyses, semiquantitative coronary CT scores, plaque volumes and plaque 

burden were log-transformed (log2 of 1 plus the plaque variable). Statistical significance 

was defined as a two-sided p value <0.05. All statistical analyses were performed using R 

(V.4.0.2; R Foundation for Statistical Computing, Vienna, Austria).

Patient and public involvement

Patients or the public were not involved in the design, conduct, reporting or dissemination 

plans of our research.

RESULTS

Study population

Of the 250 study participants, 242 scans were of sufficient quality to undertake plaque 

analysis. The study population comprised mostly male (69%) participants with a mean 
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age of 62±12 years. A total of 161 (67%) patients had an intermediate (between 5 ng/L 

and the sex-specific 99th centile) and 81 (33%) had a low (<5 ng/L) cardiac troponin 

concentration. Patients with intermediate cardiac troponin concentrations were older, more 

likely to have diabetes mellitus and to have lower estimated glomerular filtration rates. 

All other comorbidities were equally distributed between the two groups. Patients with an 

intermediate cardiac troponin concentration were more likely to have coronary artery disease 

and higher semiquantitative CT scores (table 1).

Plaque quantification

Overall, participants had a median total plaque burden of 27% (0–42), which consisted of 

non-calcified (23%, IQR 0–34), calcified (1.2%, IQR 0–6.1) and low-attenuation (0.62%, 

IQR 0–2.50) plaque burden. Patients with intermediate cardiac troponin concentrations had 

higher burden of total (33% (IQR 0–47) vs 0% (IQR 0–33)), non-calcified (27% (IQR 0–37) 

vs 0% (IQR 0–28)), calcified (2% (IQR 0–8) vs 0% (IQR 0–3)) and low-attenuation (1% 

(IQR 0–3) vs 0% (IQR 0–1)) plaque compared with those with a low cardiac troponin 

concentration (table 1). A similar pattern of findings was seen for plaque volumes (table 

2). Density plots demonstrated the proportionate differences between those with low and 

intermediate cardiac troponin concentrations were most pronounced for low-attenuation 

plaque burden (figure 2).

Associations with intermediate cardiac troponin concentration

On univariable logistic regression analysis, we found that age (OR 1.65 (95% CI 1.31 to 

2.11), p<0.001) and diabetes mellitus (OR 4.05 (95% CI 1.52 to 14.1), p=0.011) were 

associated with intermediate cardiac troponin concentrations. As previously demonstrated, 

patients were three times more likely to have any coronary artery disease if they had 

an intermediate compared with low cardiac troponin concentration.9 Higher segment 

involvement score, segment stenosis score and CT-Leaman score were all associated 

with intermediate compared with low cardiac troponin concentrations. All plaque burden 

subtypes were associated with intermediate cardiac troponin concentrations, with low-

attenuation plaque burden appearing to have the strongest association (OR per doubling 

1.97 (95% CI 1.45 to 2.75), p<0.001; figure 3). This was also the case for all plaque volume 

subtypes, with low-attenuation plaque volume again demon-strating the strongest association 

(OR per doubling 1.32 (95% CI 1.17 to 1.49), p<0.001; table 2).

On multivariable logistic regression analysis adjusting for known clinical risk factors, the 

association between presence of any coronary artery disease and intermediate cardiac 

troponin concentrations was of borderline significance (OR 1.95 (95% CI 0.99 to 3.88), 

p=0.055). This was also the case for all semiquantitative CT scores. Except for low-

attenuation plaque burden (adjusted OR per doubling 1.55 (95% CI 1.13 to 2.20), p<0.009), 

none of the other quantitative plaque metrics was associated with intermediate cardiac 

troponin concentrations (table 3). Again, there was a similar pattern of association with 

plaque volume subtypes, with only low-attenuation plaque volume being independently 

associated with intermediate cardiac troponin concentrations (adjusted OR per doubling 1.20 

(95% CI 1.05 to 1.39), p=0.011; table 2).
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In a separate multivariable model evaluating the association between plaque burden subtypes 

and intermediate cardiac troponin concentration, we adjusted for the presence of any 

coronary artery disease. Again, only low-attenuation plaque burden was independently 

associated with an intermediate cardiac troponin concentration (OR per doubling 1.57 (95% 

CI 1.07 to 2.37), p=0.026; figure 4, table 3).

DISCUSSION

In this prespecified secondary analysis of the PRECISE-CTCA study, we evaluated the 

association between quantitative plaque characteristics and plasma high-sensitivity cardiac 

troponin concentrations within the normal reference range in patients with acute chest pain 

who have had myocardial infarction excluded. Patients with intermediate cardiac troponin 

concentrations had a higher burden of coronary plaque compared with those with low 

cardiac troponin concentrations, and this was most pronounced for low-attenuation plaque 

burden. These observations could explain the adverse prognosis in these patients.

We have previously demonstrated that in patients with acute chest pain but without 

myocardial infarction, those with intermediate cardiac troponin concentrations had a 5–

10 times higher risk of subsequent myocardial infarction and cardiac death at 1 year 

compared with those with low concentrations.1 9 Although those with intermediate troponin 

concentrations were found to have three times higher odds of having coronary artery disease 

on CT coronary angiography compared with those with low concentrations, as many as 

one-third of patients with low troponin concentrations had some evidence of coronary artery 

disease. Here, we present data on the burden of plaque subtypes in such patients. We show 

that there is a higher burden of low-attenuation plaque in those with intermediate cardiac 

troponin concentrations. Low-attenuation plaque is increasingly recognised as a marker 

of plaque instability and a major predictor of risk.11 19 Defined as plaque with an HU 

threshold below 30, it correlates with the lipid-rich necrotic core of high-risk atheroma that 

drives plaque rupture and acute myocardial infarction.18 20 Our findings therefore provide 

a mechanistic link that potentially explains why patients with intermediate cardiac troponin 

concentrations are at a substantially increased risk of future cardiovascular events.

The strength of association between low-attenuation plaque burden and intermediate 

cardiac troponin concentration was notably greater than that of any other quantitative or 

semiquantitative measure. Indeed, even when adjusting for the presence of any coronary 

artery disease, low-attenuation plaque was the only metric which was associated with 

an intermediate cardiac troponin concentration. However, cardiac troponin is not released 

directly from low-attenuation plaque. Why then do we observe a high burden of low-

attenuation plaque in patients with an intermediate cardiac troponin concentration? Cardiac 

troponin is a biomarker for myocardial injury measured on a continuous spectrum, and 

thus intuitively some individuals may have suffered plaque rupture or erosion, even 

when troponin concentrations fall below the accepted diagnostic threshold of myocardial 

infarction.21 Lowering the threshold for diagnosis of myocardial infarction from the 

numerically arbitrary 99th centile would identify more patients with myocardial infarction 

(improved sensitivity), but would increase the risk of overdiagnosing or misdiagnosing 

myocardial infarction (worse specificity).22 Indeed, some have suggested a probabilistic 
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approach to the diagnosis of acute myocardial infarction with varying thresholds of cardiac 

troponin depending on a range of clinical factors.3 23 In this setting, plaque quantification 

and in particular the burden of low-attenuation plaque may help reduce misclassification by 

identifying patients who are more likely to have had an acute coronary syndrome due to a 

dynamic or progressive atherosclerotic process.

There is an overlap between different CT coronary angiography (CTCA) metrics to assess 

coronary artery disease, including stenosis, quantitative plaque analysis, semiquantitative 

CTCA scores, visually assessed high-risk plaque characteristics and biomechanical 

assessments, such as CT-derived fractional flow reserve.11 24 In patients with stable chest 

pain, severity of stenosis is important to quantify as it correlates with impaired coronary 

blood flow as calculated by fractional flow reserve, and this relates to symptoms of angina. 

Previous studies have demonstrated that combining plaque burden and stenosis severity 

provides a better marker of abnormal invasive fractional flow reserve than either metric 

alone.25 However, our population and endpoints of interest differ from such analyses since 

we studied patients with acute chest pain and wished to explore the mechanism of the 

future risk of myocardial infarction rather than reversible ischaemia or angina pectoris. 

These distinctions are important because rupture of non-obstructive coronary plaques is the 

principal underlying cause of acute myocardial infarction.26 Moreover, in our study, the 

prevalence of obstructive coronary artery disease was no different between those with low 

or intermediate cardiac troponin concentrations. The mechanisms underlying intermediate 

cardiac troponin concentrations in patients with acute chest pain remain uncertain, but we 

provide evidence of an association with quantitative plaque characteristics, and in particular 

with low-attenuation plaque.

Patients who present with symptoms or evidence of myocardial ischaemia at rest but 

without a detectable rise or fall in cardiac troponin are often diagnosed with unstable 

angina.27 Despite its declining incidence, unstable angina remains a major cause of 

hospitalisation28 and has been associated with improved clinical outcomes in trials of 

therapeutic interventions for acute coronary syndromes.29 30 It therefore seems likely that 

there may have been some patients in our cohort who had unstable angina, especially 

in those with intermediate cardiac troponin concentrations. As such, the association with 

low-attenuation plaque may represent a useful method of detecting those with high-risk or 

unstable plaque who have unstable angina. These findings have important potential sequelae 

for future clinical practice and could assist in the discrimination between those with or 

without unstable angina, impacting on their subsequent management.

Our study has some limitations which we should acknowledge. First, this was designed 

as a cross-sectional study, and we do not have outcome data in this cohort. However, the 

clinical outcomes of such patients have been reported previously and our study population 

is representative of this prior work.1 4 8 Second, we would also acknowledge the need 

for external validation of our findings in a larger and more ethnically diverse population. 

Our data are hypothesis-generating and future studies should focus on whether CT and 

quantitative plaque analyses can guide treatments to improve outcomes in this patient 

population. Indeed, this will be addressed in the ongoing TARGET-CTCA trial (Troponin 

in Acute chest pain to Risk stratify and Guide EffecTive use of Computed Tomography 
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Coronary Angiography; NCT03952351), where patients with intermediate cardiac troponin 

concentrations who have been discharged from hospital are randomised to CT coronary 

angiography or standard of care. Assay precision was not measured daily in our clinical 

laboratory at the thresholds used to identify low-risk patients, and although this threshold is 

above the limit of quantification for this assay it is possible a small number of patients may 

have been misclassified. Finally, although the process of plaque analysis is semiautomated, it 

can still be time-consuming, particularly when there is a large burden of disease distributed 

throughout the coronary tree. Adoption of further automation and machine learning would 

help facilitate its more widespread clinical use.

In conclusion, we present data that demonstrate the strong association between high-

sensitivity cardiac troponin concentrations within the normal reference range and low-

attenuation plaque burden, independent of clinical risk factors or the presence of coronary 

artery disease. These findings provide a potential mechanistic explanation for the observed 

increase in risk of adverse cardiac outcomes in these patients, supporting the use of high-

sensitivity cardiac troponin concentrations within the normal reference range to risk-stratify 

patients with acute chest pain and identify those who would benefit most from treatment.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

• In patients with acute chest pain who have had myocardial infarction 

excluded, plasma cardiac troponin I concentrations ≥5 ng/L are strongly 

associated with risk of future adverse cardiovascular events.

WHAT THIS STUDY ADDS

• In a prespecified analysis of a prospective cohort study of patients who 

had myocardial infarction excluded, low-attenuation plaque burden was 

associated with high-sensitivity cardiac troponin concentrations above 5 ng/L, 

independent of clinical risk factors.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR POLICY

• Quantitative plaque analysis provides mechanistic insights into the worse 

prognosis of patients with troponin concentrations above 5 ng/L.

• These observations may help risk-stratify patients with acute chest pain 

without myocardial infarction.

Meah et al. Page 11

Heart. Author manuscript; available in PMC 2023 July 20.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Process of conducting the plaque analysis. Proximal and distal points of the right coronary 

artery were placed (A and B) to extract coronary centreline. Region of interest was placed 

in the aortic root (C) to define blood pool attenuation. The proximal segment of the right 

coronary artery was manually selected (D). Vessel wall was delineated (E) and lumen 

was defined (in blue) using scan-specific Hounsfield unit thresholds for non-calcified and 

calcified plaque (F), which were manually adjusted where required to match visual review 

of the plaque. Completed analysis of proximal right coronary artery (G) demonstrates a large 

burden of non-calcified plaque (in red; 33%) and a small burden of calcified plaque (in 

yellow; 3%).
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Figure 2. 
Density plot comparing the proportion of patients with low (<5 ng/L) and intermediate 

(≥5 ng/L–99th centile) cardiac troponin concentrations for each plaque burden subtype. 

Proportionally, low-attenuation plaque burden appears lowest in patients with a high-

sensitivity troponin of <5 ng/L compared with other plaque subtypes. *Plaque subtype 

log-transformed.
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Figure 3. 
Univariable logistic regression analysis to determine the association of clinical and CT 

characteristics with an intermediate cardiac troponin concentration (≥5 ng/L–99th centile). 

*Log-transformed, OR per doubling of variable. CAD, coronary artery disease; eGFR, 

estimated glomerular infiltration rate; MI, myocardial infarction
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Figure 4. 
Comparative cases of plaque burden in patients with troponin concentration <5 ng/L (A1–

A3) and ≥5 ng/L (B1–B3). Blue, lumen; yellow, calcified plaque; red, non-calcified plaque; 

orange, low-attenuation plaque.
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Table 1

Baseline demographics and CT characteristics

Characteristics
Low cardiac troponin (<5 ng/L) 
n=81*

Intermediate cardiac troponin (5 ng/
L-99th centile) n=161* P value †

Age 57+11 64+12 <0.001

Male sex 51 (63) 116 (72) 0.15

Smoking history 46 (57) 86 (53) 0.6

Diabetes mellitus 4 (4.9) 28 (17) 0.007

Hypertension 29 (36) 75 (47) 0.11

Hyperlipidaemia 20 (25) 31 (19) 0.6

Family history of coronary artery disease 27 (33) 62 (39) 0.4

Previous myocardial infarction 12 (15) 36 (22) 0.2

GRACE score 87+25 97+25 0.005

Estimated glomerular filtration rate (mL/min/1.73 
m2)

89+14 82+18 <0.001

Any coronary artery disease 35 (43) 116 (72) <0.001

Obstructive coronary artery disease 16 (20) 51 (32) 0.050

Segment-involved score 0 (0–3) 2 (0–6) <0.001

Segment severity score 0 (0–4) 3 (0–9) <0.001

CT-Leaman score 0 (0–5) 5 (0–10) <0.001

Quantitative plaque analysis

 Total plaque burden (%) 0 (0–32) 33 (0–47) <0.001

 Non-calcified plaque burden (%) 0 (0–28) 26 (0–37) <0.001

 Calcified plaque burden (%) 0 (0–3.1) 2.0 (0–7.5) <0.001

 Low-attenuation plaque burden (%) 0 (0–0.97) 0.92 (0–3.16) <0.001

*
Median (IQR), mean±SD or n (%).

†
Wilcoxon rank-sum test, Pearson’s χ2 test, Fisher’s exact test or Student’s t-test.

GRACE, Global Registry of Acute Coronary Events.
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Table 3

Multivariable logistic regression analysis evaluating the association between intermediate troponin 

concentrations and CT findings

Characteristics n OR* 95% CI* P value

Results adjusted for clinical factors†

Any coronary artery disease 242 1.95 0.99 to 3.88 0.055

Obstructive coronary artery disease 242 0.83 0.38 to 1.82 0.6

Segment-involved score‡ 242 1.22 0.93 to 1.62 0.2

Segment severity score‡ 242 1.13 0.90 to 1.42 0.3

CT-Leaman score‡ 242 1.22 0.98 to 1.52 0.072

Total plaque burden‡ 242 1.11 0.97 to 1.26 0.14

Non-calcified plaque burden‡ 242 1.11 0.97 to 1.27 0.14

Calcified plaque burden‡ 242 1.13 0.88 to 1.46 0.3

Low-attenuation plaque burden‡ 242 1.62 1.17 to 2.32 0.005

Results adjusted for presence of any coronary artery disease

Total plaque burden‡ 242 1.07 0.89 to 1.29 0.4

Non-calcified plaque burden‡ 242 1.07 0.88 to 1.29 0.5

Calcified plaque burden‡ 242 1.15 0.87 to 1.51 0.3

Low-attenuation plaque burden‡ 242 1.57 1.07 to 2.37 0.026

*
OR of intermediate versus low troponin concentration.

†
Clinical factors: age, sex, smoking history, hypertension, diabetes, estimated glomerular filtration rate and individual CT findings/plaque subtypes.

‡
Log-transformed, OR per doubling.
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