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Background: Vascular inflammation plays a crucial role in the development of atherosclerosis and
atherosclerotic plaque rupture resulting in acute coronary syndrome (ACS). Pericoronary adipose tissue
(PCAT) attenuation quantified from routine coronary computed tomography angiography (CCTA) has
emerged as a promising non-invasive imaging biomarker of coronary inflammation. However, a detailed
understanding of the natural history of PCAT attenuation is required before it can be used as a surrogate
endpoint in trials of novel therapies targeting coronary inflammation. This article aims to explore the natural
history of PCAT attenuation and its association with changes in plaque characteristics.

Methods: The Australian natuRal hISTOry of periCoronary adipose tissue attenuation, RAdiomics and
plaque by computed Tomographic angiography (ARISTOCRAT) registry is a multi-centre observational
registry enrolling patients undergoing clinically indicated serial CCTA in 9 centres across Australia. CCTA
scan parameters will be matched across serial scans. Quantitative analysis of plaque and PCAT will be
performed using semiautomated software.

Discussion: The primary endpoint is to explore temporal changes in patient-level and lesion-level PCAT
attenuation by CCTA and their associations with changes in plaque characteristics. Secondary endpoints
include evaluating: (I) impact of statin therapy on PCAT attenuation and plaque characteristics; and (II)
changes in PCAT attenuation and plaque characteristics in specific subgroups according to sex and risk
factors. ARISTOCRAT will further our understanding of the natural history of PCAT attenuation and its

association with changes in plaque characteristics.
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Introduction

Coronary artery disease (CAD) continues to be the primary
cause of mortality both in Australia and globally (1,2).
Majority of the mortality and morbidity burden is driven
by acute coronary syndrome (ACS) which is comprise
of myocardial infarction (MI) and unstable angina. A
substantial residual cardiovascular event risk persists
despite improvements in primary and secondary prevention
strategies (3). Vascular inflammation is a key factor in the
development of atherogenesis and rupture of atherosclerotic
plaque leading to ACS (4). Randomised studies demonstrate
an ongoing inflammatory risk even when low-density
lipoprotein (LDL) cholesterol levels are substantially
reduced (5-7). The pivotal CANTOS demonstrated
that using the monoclonal antibody canakinumab to
target interleukin-1P decreased the rate of recurrent
cardiovascular events, thereby confirming the inflammatory
theory of atherosclerosis (8). This creates a need for
non-invasive evaluation of vascular inflammation. Such
assessment will significantly enhance cardiovascular risk
stratification, leading to personalised use of inflammation-
lowering therapies. However, it remains challenging to
identify patients with elevated levels of inflammation who
would benefit most from targeted therapy. Circulating
inflammatory biomarkers such as high-sensitivity C-reactive
protein and pro-inflammatory cytokines are not specific
enough to identify coronary inflammation and do not
directly corresponds to the process of atherogenesis (9,10).
Furthermore, advanced imaging techniques such as sodium-
fluoride positron emission tomography have limited
practical clinical utility due to its high cost and lack of
availability (11).

Coronary computed tomography angiography (CCTA)
has been recommended by Australian and international
guidelines as the first-line diagnostic test in the investigation
of suspected CAD with high sensitivity and negative
predictive value (12-15). Recent evidence has shown that
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inflammation in the coronary arteries can prevent the
buildup of lipids in preadipocytes of pericoronary adipose
tissue (PCAT) via paracrine signalling, and this effect can
be observed on routine CCTA as an increase in computed
tomography (CT) attenuation values of PCAT (16). PCAT
encased the epicardial coronary artery and directly interacts
with the vascular wall in a bidirectional manner. Through
paracrine signalling, cytokines from PCAT directly diffuse
into the vascular wall, directly influencing its biology and
facilitating atherogenesis. Coronary inflammation leads
to reduced lipid accumulation and impaired adipocyte
differentiation in the adjacent PCAT (16). Consequently,
pericoronary fat decreases its lipid content in reaction to
inflammatory signals from the nearby coronary artery,
serving as an indicator of coronary inflammation. The
smaller adipocyte size induced by coronary inflammation
is detected as an increase in PCAT attenuation on CCTA.
In patients undergoing routine CCTA for suspected CAD,
PCAT attenuation has been shown to independently predict
plaque progression and cardiac mortality in some studies
(17,18). Cholesterol crystal-induced coronary inflammation
demonstrated on optical coherence tomography has been
shown to be associated with elevated PCAT attenuation (19).
The CRISP-CT study showed that high PCAT attenuation
[cut-off >-70.1 Hounsfield unit (HU)] has additional
predictive value in patients with stable CAD for cardiac
mortality, above traditional cardiovascular risk factors, CT
coronary calcium score, and presence of high-risk plaques
(HRPs) (18). However, this study was limited to stable
patients and did not evaluate the natural history of PCAT
attenuation or the impact of statin therapy on PCAT.
Moreover, the method of determining PCAT attenuation
relies solely on the absolute values of voxels, neglecting
the intricate spatial interactions among them. Ongoing
improvements with CT technology and availability of high-
speed computing have paved the way for the emergence
of cardiac CT radiomics (20). Radiomics involves the
extraction of extensive quantitative features from a given
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Multicentre enrolment (9 sites across Australia)

Retrospective registry
¢ Inclusion of all patients who underwent serial
CCTA with matched scanning parameters
(scanner, kVp and reconstruction kernel)

Prospective registry

¢ Inclusion of all patients undergoing CCTA who had
previously undergone CCTA at the same institution

* Subject gives informed consent prior to local data
collection (as required by local institutional review
board)

* The repeat CCTA will have matched scanning
parameter as the baseline CCTA (scanner, kVp and
reconstruction kernel)

Y

* Demographics

e Fasting lipid profile
e Scanning parameters

CCTA image data

Patient data collection (at baseline and follow-up)

¢ Standard cardiovascular risk factors
* Treatment with statins or other lipid lowering medications

* Major adverse cardiovascular events

Y

() Coronary plague analysis

Data transfer to central core laboratory

(Il) PCAT attenuation measurement (global and per-lesion)
(Il) PCAT radiomics analysis (global and per-lesion)

Figure 1 Overview of the data acquisition and processing scheme for the retrospective and prospective registry. CCTA, coronary computed

tomography angiography; kVp, kilovoltage peak; PCAT, pericoronary adipose tissue.

region of interest, generating vast datasets where each
anomaly is characterised by hundreds of parameters (20,21).
These parameters are then examined through computational
methods such as machine learning to uncover novel
imaging patterns that hold significant clinical relevance but
might remain undetected by the human eye (22). Analyses
using CCTA-based radiomics have demonstrated enhanced
capability in distinguishing vulnerable plaques beyond the
scope of traditional qualitative plaque assessment (23-26).

It is crucial that we thoroughly understand the natural
history of PCAT attenuation as CCTA becomes more
commonly used as a non-invasive imaging tool for assessing
the effect of medical therapies on coronary inflammation
and plaque characteristics. The Australian natuRal hISTOry
of periCoronary adipose tissue attenuation, RAdiomics
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and plaque by computed Tomographic angiography
(ARISTOCRAT) registry aims to explore the natural
history of PCAT attenuation and its association with
changes in plaque characteristics in patients undergoing

clinically indicated CCTA.

Methods
Study design

The ARISTOCRAT registry is a multi-centre, multi-vendor
observational registry comprised of retrospective and
prospective arms (Figure 1). The study is independent from
industry funding. The study was retrospectively registered
with the Australian and New Zealand clinical trials registry
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Royal Darwin Hospital

Royal Perth Hospital

Royal Adelaide Hospital
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Liverpool Hospital

\0 Victorian Heart Hospital
' Ne Monash Medical Centre
¢ Mildura Hospital

Royal Hobart Hospital

Figure 2 Recruitment sites for the ARISTOCRAT registry across Australia. ARISTOCRAT, Australian natuRal hISTOry of periCoronary

adipose tissue attenuation, RAdiomics and plaque by computed Tomographic angiography.

(ACTRN12621001018808).

For the prospective registry, eligible patients being
referred for clinically indicated CCTA by their treating
specialists (e.g., evaluation of chest pain, dyspnoea, or
exclusion of significant CAD in setting of newly diagnosed
cardiomyopathy) are invited to participate in the study.
Eligible patients are identified via periodic screening of the
institution’s CCTA database. Eligibility is verified based on
the inclusion and exclusion criteria, the study details are
explained to the participants, and informed consent is then
obtained.

Patients are included for the retrospective arm if they
have undergone a least 2 CCTAs with the same CT scanner
at the same institution with matched scanning parameters
(scanner, tube voltage, and reconstruction kernel) on prior
to 31st of December 2020. Clinical data (demographics,
cardiovascular risk factors, fasting lipid profiles and CT
scanning parameters) are to be collected from medical
records. Patient consents are not required for the transfer of

deidentified data.

Study population
All eligible patients will be enrolled from 9 large tertiary

hospitals across Australia participating in the registry (Figure 2).

Inclusion criteria
o Underwent 2 or more CCTA imaging at the same
institution, using the same CT scanner, and the same
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scanning tube voltage.

(II) At least 12 months interval between baseline and
follow-up CCTAs.

(IIT) Male or female >18 years of age at screening.

Exclusion criteria

@ Clinical or laboratory data not available within
3 months from the baseline or follow-up CCTA.

(II) Inadequate image quality as deemed by the core
laboratory.

(III) Heart failure (New York Heart Association class IV)
or left ventricular ejection fraction <35%.

(IV)  Inability to provide informed consent.

(V)  Prior coronary artery bypass graft surgery or
percutaneous revascularisation.

(VI)  Arial fibrillation.

(VII) Dialysis or estimated glomerular filtration rate
(eGFR) <30 mL/min/1.73 m’.

Patient data collection

Patient demographic data and standard cardiovascular risk
factors will be assessed from patient questionnaires at the
time of CCTA scans and by review of electronic medical
records. Total cholesterol, high-density lipoprotein (HDL)
and LDL cholesterol, and triglycerides levels are measured
either at the time of scanning or within 3 months of the
CCTA studies. Diabetes is defined by the use of oral
hypoglycaemic agents or insulin or fasting serum glucose
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Table 1 Collected clinical variables

Age (years), mean + SD
Male gender, n (%)

Time period between baseline and follow-up CCTA (years),
mean + SD

Diabetes mellitus, n (%)
Dyslipidaemia, n (%)
Current smoker, n (%)
Ex-smoker, n (%)
Family history of CAD, n (%)
Obesity, n (%)
Baseline and follow-up CCTA
Tube voltage (kVp), mean = SD
Tube current (mA), mean + SD
Weight (kg), mean + SD
Height (m), mean + SD
CAD-RADS
Segment Involvement Score, mean + SD
Segment Stenosis Score, mean + SD
Total cholesterol (mmol/L), mean + SD
Triglyceride (mmol/L), mean + SD
LDL (mmol/L), mean + SD
HDL (mmol/L), mean + SD
Statin name and dosage (mg)

Other lipid lowering medication name and dosage (mg)

SD, standard deviation; CCTA, coronary computed tomography
angiography; CAD, coronary artery disease; kVp, kilovoltage
peak; mA, milliampere; CAD-RADS, Coronary Artery Disease-
Reporting and Data System; LDL, low-density lipoprotein; HDL,
high-density lipoprotein.

>7 mmol/L. Hypertension is defined as systolic blood
pressure >140 mmHg and/or diastolic blood pressure
>90 mmHg or patients treated with antihypertensive medication.
Current smoking is defined as use of cigarettes within the
past 3 months, while ex-smoking are individuals who quit
smoking >3 months prior to CCTA. Dyslipidaemia is defined
as total cholesterol >5.5 mmol/L, LDL >3.5 mmol/L,, HDL
<1.0 mmol/L, triglycerides >2.0 mmol/L, or treatment with
statins. The name and dosage of statin and all other lipid
lower medication taken at the time of each CCTAs will be
recorded. To estimate the pre-test probability of CAD for
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all patients, the pooled cohort atherosclerotic cardiovascular
disease (ASCVD) risk score will be calculated (27).

Patient data will be entered into an online, centralised,
secure, and encrypted databases in a deidentified format
(Table 1) (28). Once enrolled, all patients are assigned a
unique study identifier, which is used to link all imaging
data and demographic information.

CCTA data acquisition and repository

All CCTA testing, image acquisition, and image
postprocessing in the ARISTOCRAT registry is conducted
in strict compliance with the guidelines of the Society of
Cardiovascular Computed Tomography (29,30). All CCTA
scans are performed using a scanner with >64-detector
rows. However, no restrictions are placed regarding the
type of CT scanner or type of iodinated contrast. Data
regarding the CCTA scan parameters including tube
current (milliampere; mA), peak tube voltage (kVp), and
dose-length product (DLP) are recorded.

All de-identified CCTA images will be sent to the core
laboratory (Victorian Heart Institute, Monash University)
in thin digital imaging and communication in medicine
(DICOM) format and stored on a secured web-based server.
The core laboratory will perform analyses for CCTA image
quality, and the core laboratory interpretation will be used
for post hoc analysis.

Image quality between the serial C'Ts will be assessed by
measuring the signal-to-noise ratio (SNR) and the contrast-
to-noise ratio (CNR). The SNR is calculated by dividing the
average coronary luminal CT attenuation in HU adjacent
to the plaque in a healthy segment by the standard deviation
of the CT attenuation in the aorta. This measurement is
taken within an area of interest that is at least 2 cm’, located
at the level of the left main trunk. The CNR is determined
by subtracting the perivascular HU at the plaque site from
the mean luminal HU, and then dividing this difference by
the standard deviation of the aortic HU.

Quantitative coronary plaque analysis

CCTA will be analysed as per the 18-segment model
outlined by the Society of Cardiovascular Computed
Tomography on a dedicated workstation using the standard
anatomical arterial region (30). The presence of coronary
atherosclerotic lesion is defined as any tissue structures
larger than 1 mm’ located either within the coronary
artery lumen or immediately adjacent to. These lesions are
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distinguishable from the surrounding pericardial tissue,
epicardial fat, or the vessel lumen itself. Each coronary
segment >1.5 mm in diameter will be analysed for the
presence of plaque and diameter stenosis will be visualised
graded and categorised as: no stenosis (0%), minimal
stenosis (<25%), mild (25-49%), moderate (50-69%),
severe (70-99%) and, occluded (100%).

Quantitative plaque analysis will be performed with
semiautomated software (Autoplaque v2.5, Cedars-Sinai
Medical Center, Los Angeles, CA, USA) with appropriate
manual adjustment of the vessel lumen and wall contouring
using multiplanar views. A circular region of interest is
placed in the ascending aorta to define normal blood pool.
The absolute plaque volumes (in mm®) were measured for
the following plaque subtypes: total plaque, calcified plaque,
non-calcified plaque (NCP), and low-attenuation plaque
(defined by an attenuation of <30 HU) (31,32). Plaque
burden (in %) is calculated by dividing the volume of plaque
to the vessel volume of the region assessed (plaque volume/
analysed vessel volume x 100%). The remodelling index is
determined by comparing the maximum vessel area to the
area at the proximal normal reference point, expressed as a
ratio. To obtain the maximum diameter stenosis, we divide
the narrowest diameter of the lumen by the average of two
normal non-diseased reference points (33). Lesion length (in
mm), is the length of the diseased vessel as determined by
the Autoplaque software.

PCAT attenuation measurement

Following lesion-level quantitative plaque analysis, CT
measurement of PCAT attenuation will be fully automated
using Autoplaque at both per-patient and per-plaque
lesion level (Figure 3). PCAT attenuation surrounding
the proximal right coronary artery (10 mm distal to the
ostium for a length of 40 mm), 40 mm proximal segments
of the left anterior descending and the left circumflex
coronary arteries will be used as a standardised patient-
level measurement (16,34). PCAT is sampled in three-
dimensional layers which expands radially from the outer
vessel wall in 1 mm increments. All voxels with attenuation
between -190 and -30 HU will be defined as adipose tissue.
Subsequently, PCAT CT attenuation is determined by
averaging the CT attenuation (in HU) of the adipose tissue
within the defined volume of interest (16,18). Per-lesion
PCAT attenuation analysis will be limited to the length
of the plaque. The annualised rate of PCAT attenuation
changes will be calculated to account for the different time
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intervals between the CCTAs among patients.

PCAT radiomics analysis

The PCAT volume data exported will be analysed using
the radiomics image analysis (RIA) open-source software
package within the R programming environment (35). Our
analysis will incorporate four distinct categories of radiomic
features. First-order statistics focuses on analysing the
distribution of HU values without considering their spatial
arrangement. Grey level co-occurrence matrices (GLCM)
track the occurrence of adjacent voxels with similar values
within a lesion, whereas grey level run length matrices
(GLRLM) measure the frequency of consecutive voxels
of the same value (36,37). For analysis, the images will be
segmented into 8, 16, and 32 bins of equal size based on the
range of HU values, creating three replicas of the image
(Figure 4). All GLCM and GLRLM metrics are computed
across all three binning types. Geometry-based statistics
are calculated both on the original image and on each
discretised component.

Previously, we calculated a total of 1,103 radiomic
parameters for each PCAT segmentation (38). This included
44 first-order parameters, 342 statistics derived from
GLCM, 33 statistics from GLRLM, and 684 geometrical
parameters (24,25).

Sample size calculation

In our preliminary retrospective analysis of patients
commenced on statin after their baseline CCTA, we have
demonstrated an average reduction of PCAT attenuation
of 3.1% per year (39). This finding is consistent with
another study from Dai et 4/. (40). Assuming the PCAT
attenuation reduction of 3% per year, enrolment of 354
patients commenced on statin after their baseline CCTA and
another 354 patients who remains statin naive at both CCTA
timepoints would achieve 80% power at an o level of 0.05.

Statistical methods

Parametric variables will be reported as mean + standard
deviation, non-parametric variables will be reported as
median with interquartile range (IQR), and categorical
variables will be reported as percentages. For parametric
data, group comparisons at baseline will utilize the #-test,
while longitudinal changes will be analysed using the paired
t-test. Non-parametric variables will be compared using the
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Stenosis severity
Minimal (<25%)
Mild (25-49%)
Moderate (50-69%)
Severe (70-99%)
Occluded

Calcified plaque
Plaque volume

Plaque burden

Plague morphology

453

-

E 4
PCAT attenuation

=190 HU

Figure 3 Coronary computed tomography angiography assessment of plaque severity, morphology, and of PCAT attenuation. (A) The

panel demonstrates cross-sectional and longitudinal views of plaque stenosis severity of proximal segment of the RCA, 10-50 mm from RCA

ostium. (B) The panel demonstrates plaque quantification in the proximal RCA (non-calcified plaque in red overlay and calcified in yellow

overlay). (C) The panel demonstrates quantification of CT attenuation of PCAT using the semiautomated software, Autoplaque (Cedars-Sinai

Medical Center, California, USA). Colour map describes spectrum of adipose tissue attenuation values in HU, ranging from -190 (yellow) to

-30 HU (red), with higher attenuation values indicating inflammatory changes. PCAT, pericoronary adipose tissue; HU, Hounsfield units;

RCA, right coronary artery; CT, computed tomography.

Wilcoxon signed-rank test for paired data and the Mann-
Whitney test for independent groups. Categorical variables
will be analyzed between groups using the Pearson y test.
To explore the effect of statin therapy on change in PCAT
attenuation, a two-factor mixed analysis of variance will
be conducted. This will include a treatment x time point
interaction, after confirming the normality of the dependent
variable with the Shapiro-Wilk test. To examine the
association of changes in PCAT attenuation with changes
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in plaque volume/burden, we will perform multivariable
linear regression, adjusting for confounding variables.
All statistical analyses will be carried out on an individual
patient basis using IBM SPSS Statistics for Windows
(version 26.0, Armonk, NY, USA). P values <0.05 will be
considered statistically significant.

For radiomic analysis, we will determine the set of
unique radiomic features that explain 99.5% of the
variability in our dataset by employing principal component
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Figure 4 ROI segmentation. ROI defines the region in which radiomic features are extracted. For coronary artery, ROI segmentation

is done semi-automatically by defining the proximal and distal ends of interest as well as determining the inner and the outer vessel wall

boundaries. The voxel values of the segmented image were discretised into bins of 16, 32, and 64. These bins were of equal size (with

identical Hounsfield unit ranges) and equal probability (containing the same number of voxels). ROL region of interest.

analysis. To adjust for multiple comparisons and determine
the threshold for statistical significance, we will apply the
Bonferroni correction when comparing the two groups.
The comparison of radiomic parameters across scans will be
carried out using the symmetry permutation test available in
the coin R package (41). Significant radiomic features will
undergo linear regression analysis, with the R’ value serving
as a measure of distance for hierarchical clustering between
each pair of features. The optimal number of clusters will
be identified using the elbow method, which considers the
total within-cluster sum of squares. For every cluster, the
radiomic feature demonstrating the lowest P value will be
chosen as the key biomarker for that cluster.

Endpoints

The primary objective of the ARISTOCRAT registry is to
delineate the natural history of PCAT attenuation and its
relationship with plaque characteristics as observed through
CCTA. In particular, our focus will be on examining the
temporal changes in per-patient and per-lesion level PCAT
attenuation.

The secondary objectives of the ARISTOCRAT registry
will be to evaluate: (I) changes in PCAT attenuation
and plaque characteristics in relation to major adverse
cardiovascular events (MACEs); (II) impact of statin therapy
on PCAT attenuation and plaque characteristics; and (III)
changes in PCAT attenuation and plaque characteristics in
specific subgroups according to sex and cardiovascular risk
factors. MACEs will be defined by a composite of cardiac
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death and ACS (MI and unstable angina). Cardiac death
refers to any fatality resulting from an acute MI. ACS is
determined based on the criteria set forth in the fourth
universal definition of MI and the classifications of angina
severity by the Canadian Cardiovascular Society. This
includes instances where patients exhibit classic symptoms
of chest pain along with an increase in troponin levels, with
or without changes in the electrocardiogram (ECG). Should
there be no elevation in troponin, chest pain classified
as Canadian Cardiovascular Society class 3 or 4 will also
be deemed significant. This will be performed through
examination of the Australian Death Registry, Victoria
Cardiac Outcomes Registry (VCOR) registry as well as
hospital electronic medical records.

Discussion

PCAT attenuation has been recognised as a non-
invasive imaging biomarker that effectively reflects
regional atherosclerotic burden and the extent of local
inflammation (17,18,42). Numerous observational studies
have investigated the ability of PCAT attenuation to
monitor changes in vascular inflammation, including
responses to treatment interventions. A prospective study
involving 134 patients with psoriasis who underwent serial
CCTA, has demonstrated a notable reduction in PCAT
attenuation in those treated with biologic therapy after
one year. Conversely, no significant change was detected
in patients who did not undergo biologic treatment (43). A
retrospective study of 108 statin-naive patients who were
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commenced on statin treatment, has demonstrated significant
reduction in lesion-specific PCAT attenuation for non-
calcified and mixed plaques (40). To date, there are no data
regarding the natural history of PCAT attenuation in patients
not treated with statin or anti-inflammatory therapy.

The long-term natural history of PCAT in the general
cohorts of patients with suspected CAD, most of whom
undergo CCTA and are found to have non-obstructive CAD,
remained unexplored (44). Given PCAT’s universality in
human anatomy, it is important to examine the relationship
between PCAT changes with atherosclerotic plaque
progression in the context of cardiovascular risk factors.
Such understanding will also be vital with interpreting
findings from the present and future studies using PCAT
attenuation as the dynamic non-invasive marker of coronary
inflammation in response to therapeutic interventions. This
registry will be the first to use serial CCTA to quantitively
measure PCAT inflammation in populations with low-to-
moderate risk of CAD. The registry will utilise its extensive
database, collected from geographically diverse regions
and is representative of individuals undergoing clinically
indicated CCTA.

ARISTOCRAT will also be the first registry to integrate
CCTA radiomics and machine learning to uncover novel
imaging patterns of significant clinical relevance. This
incorporates texture analysis to model the spatial distribution
of voxel gray-level intensities and applies higher-order
statistics to provide a measure of heterogeneity (21).
Furthermore, the registry will analysis geometric radiomic
parameters, facilitating the measurement of the size and
shape of three-dimensional structures within the CCTA
imaging dataset. PCAT radiomic analysis has been shown to
improved prediction of major adverse cardiovascular events
when added to traditional risk stratification that included
CVD risk factors, coronary calcium score, coronary stenosis
and CT HRP features (45).

Therefore, we have designed the ARISTOCRAT
registry to be a prospective multicentre observational
registry which aims to describe and characterise the natural
history, and the determinants of PCAT inflammation. The
anticipated results from ARISTOCRAT are expected to
help personalise clinical decision making on the appropriate
management of patients by using PCAT characteristics as a
surrogate marker of atherosclerotic progression.

Study limitations

In this registry, enrolment will be limited to patients who
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have undergone at least two CCTA scans. According to
existing guidelines and standard clinical practice, individuals
identified with severe CAD based on their initial CCTA are
typically recommended for invasive coronary angiography,
potentially leading to revascularization (14,46). Conversely,
for patients whose initial CCTA shows normal coronary
anatomy, follow-up CCTA is generally not advised within
such a brief timeframe (47). Consequently, given the nature
of our study design, we expect that most patients with either
severe disease or normal coronary anatomy based on their

baseline CCTA will not be included in the registry.

Trial registration

This study has been prospectively registered with the
Australia and New Zealand Clinical Trials Registry
(ACTRN12621001018808).
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