
ORIGINAL RESEARCH

This copy is for personal use only. To order printed copies, contact reprints@rsna.org

Coronary CT angiography (CCTA) is a sensitive noninva-
sive test that is increasingly used to evaluate and manage 

patients with chest pain (1,2). In addition to assessment of 
diameter stenosis, it enables quantitative evaluation of coro-
nary atherosclerosis and characterization of high-risk plaque 
features, such as low-attenuation plaque (LAP), which inde-
pendently predict adverse clinical events (3). Pericoronary 
adipose tissue (PCAT) attenuation has recently emerged as a 
novel CCTA-derived imaging biomarker that may reflect cor-
onary inflammation (4).

Vascular inflammation is a key driver of atherosclerosis pro-
gression and atherothrombosis leading to acute coronary syn-
drome (ACS) (5). Initial reports demonstrated higher PCAT 
attenuation in 10 patients with acute myocardial infarction (6). 
PCAT attenuation around the proximal right coronary artery has 
since been associated with plaque instability and the presence of 
high-risk plaque on CCTA scans (7). Subsequent studies linked 
PCAT attenuation with death owing to coronary heart disease or 
myocardial infarction in patients with stable chest pain (8). Peri-
coronary fat stranding in ACS may also arise from other causes, 
including spontaneous coronary artery dissection (9), edema, 

hematoma, or epicardial fat necrosis. Although PCAT attenua-
tion is an emerging noninvasive biomarker of coronary inflam-
mation, its role in the diagnosis or risk stratification of patients 
with acute chest pain remains uncertain.

In the emergency department, the role of CCTA continues 
to be debated, particularly with the availability of high-sen-
sitivity cardiac troponin testing assays. Nevertheless, CCTA 
offers rapid assessment of patients with acute chest pain, may 
reduce unnecessary invasive coronary angiography, and can 
assist in challenging diagnostic cases. The Rapid Assessment 
of Potential Ischemic Heart Disease with CT Coronary Angi-
ography (RAPID-CTCA) trial previously demonstrated that 
in intermediate-risk patients with suspected ACS, CCTA re-
duced the rate of invasive coronary angiography but did not 
alter clinical outcomes at 1 year (10). However, quantitative 
plaque analysis of CCTA from this trial showed that LAP bur-
den was an important predictor of death or recurrent myocar-
dial infarction at 1 year (11).

This secondary post hoc analysis of the RAPID-CTCA trial 
aimed to determine whether PCAT attenuation aids in the di-
agnosis of ACS or provides additive prognostic value at 1 year.

Purpose:  To assess whether pericoronary adipose tissue (PCAT) attenuation on coronary CT angiography (CCTA) aids in the diagnosis of acute coronary 
syndrome (ACS) or provides additive prognostic value at 1 year in intermediate-risk individuals.

Materials and Methods:  This study was a secondary post hoc analysis of the multicenter prospective randomized Rapid Assessment of Potential Ischemic 
Heart Disease with CT Coronary Angiography trial (ClinicalTrials.gov identifier, NCT02284191), which enrolled intermediate-risk patients with suspect-
ed ACS from 37 sites in the United Kingdom between March 2015 and June 2019. The current study evaluated the diagnostic and prognostic performance 
of PCAT attenuation, the Global Registry of Acute Coronary Events (GRACE) score, coronary artery diameter stenosis, and low-attenuation plaque (LAP) 
burden, using receiver operating characteristic curve analysis and Cox proportional hazards regression, respectively.

Results:  The study included 353 participants (median age, 63 years [IQR, 54–73 years]; 231 [65%] male participants), of whom 169 (48%) had a 
discharge diagnosis of ACS. The strongest predictors were diameter stenosis (C statistic, 0.74) and LAP burden (C statistic, 0.73), followed by the GRACE 
score (C statistic, 0.62). PCAT attenuation (C statistic, 0.57) did not provide additive discrimination for diagnosis (P > .05 for all comparisons). Both 
LAP burden (adjusted hazard ratio, 1.16; 95% CI: 1.02, 1.32) and PCAT attenuation (adjusted hazard ratio, 1.12; 95% CI: 1.00, 1.26) were independent 
predictors of death or recurrent myocardial infarction at 1 year. However, adding PCAT attenuation (C statistic, 0.63; 95% CI: 0.50, 0.76) to LAP burden 
(C statistic, 0.69; 95% CI: 0.62, 0.77) did not improve event discrimination (ΔC statistic, 0; 95% CI: −0.11, 0.11; P = .97).

Conclusion:  In intermediate-risk individuals with suspected ACS, PCAT attenuation showed weak diagnostic and prognostic performance, inferior or 
nonadditive compared with the GRACE score or other CCTA metrics.
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Materials and Methods

Trial Overview
This study was a secondary post hoc analysis of the multicenter 
prospective randomized RAPID-CTCA trial (ClinicalTrials.
gov identifier, NCT02284191), which investigated the effect of 
early CCTA on adverse events and health care costs in interme-
diate-risk patients with suspected ACS; the design and primary 
results have been reported previously (10,12). Participants were 
recruited from 37 sites in the United Kingdom between March 
2015 and June 2019. Eligible patients presented with acute 
chest pain and at least one of the following: history of coronary 
artery disease, electrocardiographic abnormality, or elevated car-
diac troponin concentration, consistent with European Society 
of Cardiology criteria for intermediate risk (13). The exclusion 
criteria included high-risk features (eg, ST-segment elevation, 
ST-segment depression > 3 mm), contraindications to CCTA, 
known obstructive coronary artery disease within 2 years, or an-
giographically normal coronary arteries (within 5 years). Partic-
ipants were randomized 1:1, stratified by site and with variable 
block sizes (4–8), to undergo early CCTA in addition to stan-
dard of care or standard of care alone. The trial was approved 
by the South East Scotland Research Ethics Committee, and all 
participants provided written informed consent.

Study Sample
The trial recruited 1749 intermediate-risk patients, of whom 
887 were randomized to CCTA and 767 completed the scan. 
Subsequently, 422 consecutive scans were available from a qual-
ity assurance cohort collected across all participating centers (n 

= 121) and from the five highest recruiting centers (Southamp-
ton, n = 79; Plymouth, n = 71; Edinburgh, n = 61; Milton 
Keynes, n = 49; Reading, n = 41). The remaining 345 scans 
were unavailable owing to logistical, contractual, and resource 
restrictions (11). The final study sample included 404 partici-
pants with adequate image quality for both quantitative plaque 
and PCAT analysis (Fig 1).

Image Analysis
Contrast-enhanced electrocardiographically gated CCTA was 
performed on 64-section or more multidetector row CT scan-
ners, as per the study protocol (NCT02284191). CCTA datasets 
were anonymized and exported in Digital Imaging and Commu-
nications in Medicine format. Coronary arteries were segmented 
manually according to Society of Cardiovascular Computed 
Tomography guidelines. Scan acquisition characteristics are pro-
vided in Table S1. Coronary centerlines were extracted semiauto-
matically, and quantitative plaque analysis was performed using 
Autoplaque, version 2.5 (Cedars-Sinai Medical Center) (14). 
PCAT analysis was conducted with the same research software. 
Both analyses were performed independently in a core imaging 
laboratory (University of Edinburgh) by two experienced cardi-
ology readers (M.N.M. and K.L.W.) with more than 3 years of 
experience who were blinded to clinical outcomes.

For plaque analysis, only segments (≥ 2 mm in diameter) con-
taining atherosclerotic plaques were included. Plaque constitu-
ents were automatically defined using Hounsfield unit thresholds 
calibrated to attenuation in the ascending thoracic aorta, with 
manual adjustments when required (15). LAP was defined by a 
fixed threshold of less than 30 HU. Plaque burden was calculated 
as plaque volume divided by vessel volume. Diameter stenosis 
was computed automatically and reported with plaque metrics.

For PCAT analysis, the proximal 40 mm of the left anterior 
descending and left circumflex (from the ostium) and 10–50 mm 

Abbreviations
ACS = acute coronary syndrome, CCTA = coronary CT angiogra-
phy, GRACE = Global Registry of Acute Coronary Events, LAP = 
low-attenuation plaque, PCAT = pericoronary adipose tissue, RAP-
ID-CTCA = Rapid Assessment of Potential Ischemic Heart Disease 
with CT Coronary Angiography

Summary
Coronary CT angiography markers, including pericoronary adipose 
tissue attenuation and low-attenuation plaque burden, showed limited 
diagnostic and prognostic value in individuals with suspected acute 
coronary syndrome.

Key Points
	■ In intermediate-risk individuals with acute chest pain, pericoronary 

adipose tissue (PCAT) attenuation was a weak discriminator for the 
index diagnosis of acute coronary syndrome (C statistic, 0.57).

	■ PCAT attenuation and low-attenuation plaque burden predicted 
1-year clinical outcomes of death or recurrent myocardial infarction 
(adjusted hazard ratio for PCAT, 1.12 [95% CI: 1.00, 1.26]; ad-
justed hazard ratio for low attenuation plaque, 1.16 [95% CI: 1.02, 
1.32]), independent of baseline risk, but did not provide additive 
value to each other (P = .97).

	■ The findings did not support incorporating pericoronary adipose 
tissue attenuation for diagnosis or prognostication in intermedi-
ate-risk participants with suspected acute coronary syndrome.

Keywords
Pericoronary Adipose Tissue Attenuation, Acute Chest Pain, CT 
Coronary Angiography

Figure 1:  Substudy flowchart of Rapid Assessment of Potential Ischemic Heart 
Disease with CT Coronary Angiography (RAPID-CTCA) trial shows the participants 
included in this study. PCAT = pericoronary adipose tissue. 
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of the right coronary artery were evaluated. Per-participant PCAT 
attenuation was measured within a 3-mm radius of the outer ves-
sel wall. Per-participant PCAT attenuation was calculated as the 
vessel volume–weighted average across the three coronary arter-
ies. This method was adopted to ensure adequate power for our 
analysis. A sensitivity analysis confirmed no material differences 
between vessel-specific and weighted PCAT attenuation in rela-
tion to study outcomes. To harmonize attenuation across tube 
voltages, PCAT attenuation values from 100-kV and 140-kV 
scans were adjusted using validated conversion factors (divided 
by 1.11485 and 0.89095, respectively) to allow comparison with 
120-kV scans (16).

Study Outcomes
The primary outcomes were index event diagnosis of ACS, de-
fined by discharge diagnosis of myocardial infarction or unsta-
ble angina, and death or subsequent type 1 (spontaneous) or 
type 4b (stent thrombosis) myocardial infarction at 1 year. The 
outcomes were adjudicated by two independent cardiologists 
blinded to the trial intervention 1 year after randomization or 
death, whichever occurred first.

Statistical Analysis
Descriptive data are presented as medians (IQRs) for contin-
uous variables and as frequencies (percentages) for categorical 
variables. Group differences were assessed with the Mann-Whit-
ney U test or Fisher exact test, as appropriate. Logistic regres-
sion was used to assess determinants for the index diagnosis 
of ACS, with models adjusted for age, sex, diabetes mellitus, 
hypertension, dyslipidemia, and smoking habit. For death or 
recurrent myocardial infarction, Kaplan-Meier curves were used 
to illustrate event-free survival, and effect sizes were estimated 
with Cox proportional hazards regression, adjusted for fixed 
effects (age, sex, diabetes mellitus, hypertension, dyslipidemia, 
and smoking) and random effects (index ACS). A multivariable 
logistic regression that included all independent factors simul-
taneously was also performed. Receiver operating characteristic 
curve analysis was used to evaluate discrimination for both in-
dex diagnosis and 1-year outcomes; C statistics were compared 
using a nonparametric method (17). This study was exploratory, 
and no adjustment for multiplicity was applied. P less than .05 
was considered statistically significant. All analyses were per-
formed with a complete-case approach using R software (ver-
sion 4.5.0; R Foundation).

Results

Study Sample Characteristics
Among 887 participants randomized to CCTA in the RAP-
ID-CTCA trial, 353 (46%) participants with evaluable scans 
(median age, 63 years [IQR, 54–73 years]; 231 [65%] male, 
122 [35%] female; Table 1) were available for both quantitative 
plaque and PCAT analysis and comprised the study sample (Fig 
1). Participants diagnosed with ACS as the index event were 
more often men and had higher PCAT attenuation, higher 
Global Registry of Acute Coronary Events (GRACE) risk scores, 
greater coronary artery diameter stenosis, and greater LAP bur-
den compared with participants without ACS (Table 1).

Diagnosis of ACS
At hospital discharge, 169 of 353 (48%) participants had a diag-
nosis of ACS (133 with myocardial infarction, 36 with unstable 
angina). In univariable regression analysis, GRACE score, LAP 
burden, diameter stenosis, and PCAT attenuation were associ-
ated with ACS diagnosis (Table 2). These associations persisted 
after adjustment for background clinical risk factors, although 
the association between PCAT attenuation and ACS diagnosis 
was attenuated (Table 2).

Receiver operating characteristic curves demonstrated that di-
ameter stenosis (C statistic, 0.74; 95% CI: 0.69, 0.80) and LAP 
burden (C statistic, 0.73; 95% CI: 0.68, 0.78) had the strongest 
discrimination for ACS diagnosis. The GRACE score (C statistic, 
0.62; 95% CI: 0.56, 0.68) and PCAT attenuation (C statistic, 
0.57; 95% CI: 0.51, 0.63) showed weaker discrimination (Fig 
2). Receiver operating characteristic analysis demonstrated that 
PCAT attenuation added no incremental discrimination for ACS 
diagnosis beyond GRACE score, diameter stenosis, or LAP bur-
den (DeLong test, P > .05 for all comparisons; Fig S1).

Death or Recurrent Myocardial Infarction
At 1-year follow-up, 20 of 353 (6%) participants had a clinical 
event (seven deaths, 14 type 1 or 4b myocardial infarctions). In 
univariable analyses, GRACE score (hazard ratio, 1.14; 95% 
CI: 1.01, 1.29), LAP burden (hazard ratio, 1.14; 95% CI: 1.01, 
1.29), and PCAT attenuation (hazard ratio, 1.12; 95% CI: 
1.00, 1.25) were associated with event risk, whereas diameter 
stenosis was not (hazard ratio, 1.05; 95% CI: 0.98, 1.12) (Fig 
3, Table 3).

After multivariable adjusting for age, sex, diabetes mellitus, 
hypertension, dyslipidemia, and smoking, both LAP burden 
and PCAT attenuation remained independently associated with 
outcome (Table 3). Receiver operating characteristic analysis 
showed that LAP burden (C statistic, 0.69; 95% CI: 0.62, 0.77) 
and PCAT attenuation (C statistic, 0.63; 95% CI: 0.50, 0.76) 
independently predicted 1-year outcome, with no evidence of 
a difference between them (ΔC statistic, 0.06; 95% CI: −0.09, 
0.21; P = .44). The addition of PCAT attenuation conferred no 
incremental value beyond LAP burden (ΔC statistic, 0; 95% CI: 
−0.11, 0.11; P = .97, Fig S2).

Discussion
In this post hoc analysis of a prospective randomized controlled 
trial of intermediate-risk participants with acute chest pain, we 
showed that PCAT attenuation on CCTA had weak discrimina-
tion for the index diagnosis of ACS (C statistic, 0.57; 95% CI: 
0.51, 0.63). Both LAP burden and PCAT attenuation predicted 
death or recurrent myocardial infarction at 1 year, independent 
of other risk factors (adjusted hazard ratio for LAP, 1.16 [95% 
CI: 1.02, 1.32]; adjusted hazard ratio for PCAT, 1.12 [95% 
CI: 1.00, 1.26]). However, PCAT attenuation did not add in-
cremental value to the clinical risk score or other quantitative 
CCTA metrics for the diagnosis of ACS or for the prediction of 
1-year clinical outcome.

Acute local vascular inflammation is thought to play a crucial 
role in the initiation and pathogenesis of ACS, although it has been 
challenging to detect noninvasively. In this study, PCAT attenuation 
was associated with ACS diagnosis, although the discriminatory 
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performance was weaker than that of coronary artery diameter ste-
nosis or LAP burden. Higher PCAT attenuation has been reported 
in culprit plaques of patients with ACS (7,18), and this finding 
may underlie our observations. PCAT attenuation has been pro-
posed as a marker of local coronary inflammation (4,6).

In a retrospective analysis of 198 patients with ACS, higher 
PCAT attenuation was observed at the site of culprit plaques and 

vessels compared with nonculprit lesions within the same patient 
or in control patients with stable coronary artery disease (19). In 
comparison to our study, PCAT attenuation values were higher, 
and there were more men and a greater prevalence of diabetes, 
hypertension, dyslipidemia, and active smoking in this study 
population (19). In another retrospective analysis, 106 patients 
with myocardial infarction with nonobstructive coronary arteries 

Table 1: Baseline Participant Characteristics by Discharge Diagnosis

Variable Overall (n = 353) Acute Coronary Syndrome (n = 169) Other Diagnoses (n = 184)

Age (y) 63 (54–73) 64 (54–74) 63 (52–70)
 Sex
  Female 122 (35) 46 (27) 76 (41)
  Male 231 (65) 123 (73) 108 (59)
Hypertension 157 (44) 79 (47) 78 (42)
Dyslipidemia 143 (41) 71 (42) 72 (39)
Smoking status
  Never 144 (41) 59 (35) 85 (46)
  Former 141 (40) 72 (43) 69 (38)
  Current 68 (19) 38 (22) 30 (16)
GRACE score 109 (88–137) 118 (96–142) 103 (83–132)
Diameter stenosis (%) 39 (23–61) 50 (37–78) 28 (17–43)
Low-attenuation plaque burden (%) 3 (1–5) 4 (2–6) 1 (0–3)
PCAT attenuation (HU) −76 (−82 to −70) −75 (−80 to −69) −77 (−83 to −71)
Time from first symptom onset to CCTA (h)* 29 (14–46) 29 (15–45) 29 (13–48)
Preventative treatment at randomization
  Aspirin 209 (59) 127 (75) 82 (45)
  P2Y12 receptor antagonist 136 (39) 99 (59) 37 (20)
  Statin 115 (33) 54 (32) 61 (33)
  Renin-angiotensin system blocker 108 (31) 62 (37) 46 (25)
  Beta-blocker 107 (30) 56 (33) 51 (28)
Preventative treatment at discharge
  Aspirin 221 (63) 150 (89) 71 (39)
  P2Y12 receptor antagonist 156 (44) 137 (81) 19 (10)
  Statin 234 (66) 147 (87) 87 (47)
  Renin-angiotensin system blocker 163 (46) 111 (66) 52 (28)
  Beta-blocker 178 (50) 120 (71) 58 (32)
Coronary revascularization within 30 d of random-

ization
118 (33)  113 (67) 5 (3)

Note.—Data are medians with IQRs in parentheses or numbers with percentages in parentheses. CCTA = coronary CT angiography, 
GRACE = Global Registry of Acute Coronary Events, PCAT = pericoronary adipose tissue.
* Twelve participants (six from each group) had missing data on time from first symptom onset to CCTA.

Table 2: Effect Estimates for Determinants of the Discharge Diagnosis of Acute Coronary Syndrome

Variable Model 1 P Value Model 2 P Value Model 3 P Value

GRACE score, per 10 points 1.13 (1.06, 1.20) <.001 1.14 (1.05, 1.24) .003 1.11 (1.01, 1.22) .03
Diameter stenosis, per 5 percentage points 1.16 (1.11, 1.21) <.001 1.15 (1.10, 1.20) <.001 1.08 (1.02, 1.14) .005
Low-attenuation plaque burden, per 1 percent-

age point
1.34 (1.23, 1.47) <.001 1.33 (1.21, 1.47) <.001 1.23 (1.11, 1.38) <.001

PCAT attenuation, per 2 HU 1.06 (1.01, 1.12) .02 1.07 (1.01, 1.12) .02 1.08 (1.02, 1.15) .01

Note.—Effect sizes are odds ratios with 95% CIs in parentheses. Model 1 is a univariate model. Model 2 is a multivariable model that 
includes the variables from model 1, each separately adjusted for age, male sex, diabetes mellitus, hypertension, dyslipidemia, and smoking. 
Model 3 is a multivariable model that includes all independent variables from model 1, simultaneously adjusted for age, male sex, diabetes 
mellitus, hypertension, dyslipidemia, and smoking. GRACE = Global Registry of Acute Coronary Events, PCAT = pericoronary adipose 
tissue.
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or takotsubo syndrome were reported to have higher mean PCAT 
attenuation compared with controls with atypical chest pain and 
no obstructive disease (20). Unlike our study, neither of these ret-
rospective studies reported the potential for PCAT attenuation to 
discriminate the diagnosis of ACS.

Our study was not designed to capture lesion-specific PCAT 
attenuation, and the inflammatory milieu during an athero-
thrombotic event is dynamic. This may have contributed to the 
limited diagnostic potential for PCAT attenuation (21), although 
a strength of this study was that all CCTA examinations were 
performed before percutaneous coronary intervention, ensuring 
that culprit plaques had not been mechanically modified.

Natural history studies and pathologic data have shown 
that ACS is most commonly caused by rupture or erosion of a 
nonobstructive atherosclerotic plaque with a large necrotic core 
leading to luminal thrombosis (22). Atherosclerotic lesions with 
lipid-rich necrotic core correlate with LAP identified at CCTA 
(23,24). Consistent with this underlying pathobiology, our study 
demonstrated that luminal stenosis and a higher burden of LAP 
are stronger predictors of index diagnosis of ACS in patients who 
presented with intermediate- to high-risk acute chest pain. These 
findings are consistent with those of prior studies (25,26) and 
suggest that LAP burden portends high-risk plaque features, with 
increased susceptibility to plaque rupture.

The long-term prognostic value of PCAT attenuation and 
quantitative plaque characterization at CCTA has been estab-
lished in patients with stable coronary artery disease, although 
the prognostic benefit of PCAT attenuation in patients with acute 
chest pain is unknown (27–29). The Cardiovascular Risk Predic-
tion Using CT study showed that, in patients who underwent 
routine CCTA, higher PCAT attenuation was associated with in-
creased all-cause and cardiac mortality, after accounting for clin-
ical risk factors, severity of coronary artery disease, and high-risk 
plaque features (28).

The recent Oxford Risk Factors and Noninvasive Imaging 
study showed that the perivascular fat attenuation index score, an 

artificial intelligence–based proprietary risk algorithm that incor-
porated a variety of imaging factors, improved risk stratification 
beyond the cardiovascular risk scores and the Coronary Artery 
Disease Reporting and Data System 2.0 classification in patients 
with stable coronary artery disease referred for CCTA (30). How-
ever, a separate study of more than 400 patients reported that, 
although PCAT attenuation was an independent predictor of ma-
jor adverse cardiovascular events, this was no longer demonstrable 
after adjustment for the coronary calcium score—a well-estab-
lished prognostic surrogate for burden of atherosclerosis (31).

Our results showed that PCAT attenuation was modestly asso-
ciated with adverse clinical outcomes of death or recurrent myo-
cardial infarction at 1 year, although its prognostic value beyond 
LAP burden was not additive. These observations are consistent 
with those of a recent report of 1313 patients who presented with 
acute chest pain, in which both PCAT attenuation and severity 
of coronary artery disease identified by the Coronary Artery Dis-
ease Reporting and Data System were independent predictors of 
major adverse cardiac outcomes, although, similar to our results, 
there was no additional incremental benefit of PCAT attenua-
tion compared with the severity of coronary artery disease (29). 
Prior analysis of the RAPID-CTCA trial demonstrated significant 
prognostic implications of plaque burden in patients with acute 
chest pain; patients who experienced the primary end point had 
nearly double the LAP burden compared with those who did not 
(11). Similar findings have been reported in the Rule Out Myo-
cardial Infarction by Computer Assisted Tomography and the 
Rule Out Myocardial Infarction by Cardiac CT trials, in which 
LAP was associated with higher risk lesions (32,33). Together, 
these findings underscore the prognostic value of LAP burden 
as a robust predictor of adverse cardiovascular events in patients 
with acute chest pain.

This study had limitations. First, this was a post hoc analysis 
of a randomized controlled trial, and the results may be limited 
by sample size and selective entry criteria. Indeed, in the Oxford 
Risk Factors and Noninvasive Imaging study of more than 3000 

Figure 2:  Line graph of receiver operating characteristic curves for discharge diagnosis of acute coronary syndromes. 
GRACE = Global Registry of Acute Coronary Events, PCAT = pericoronary adipose tissue.
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Figure 3:  Line graphs of Kaplan-Meier curves for the associations of Global Registry of Acute Coronary Events (GRACE) score, diameter stenosis, low-attenuation 
plaque burden, and pericoronary adipose tissue (PCAT) with risk of subsequent death or myocardial infarction. HR = hazard ratio.

Table 3: Multivariable Regression for Death and Recurrent Myocardial Infarction

Variable Model 1 P Value Model 2 P Value Model 3 P Value

GRACE score, per 10 points 1.14 (1.01, 1.29) .03 1.06 (0.90, 1.26) .48 1.05 (0.88, 1.24) .60
Diameter stenosis, per 5 percentage 

points
1.05 (0.98, 1.12) .20 1.04 (0.97, 1.13) .27 … …

Low-attenuation plaque burden, per 1 
percentage point

1.14 (1.01, 1.29) .04 1.16 (1.02, 1.32) .03 1.23 (1.06, 1.42) .006

PCAT attenuation, per 2 HU 1.12 (1.00, 1.25) .047 1.12 (1.00, 1.26) .049 1.17 (1.04, 1.33) .01

Note.—Effect sizes are hazard ratios with 95% CIs in parentheses. Model 1 is a univariate model. Model 2 is a multivariable model that in-
cludes the variables from model 1, each separately adjusted for age, male sex, diabetes mellitus, hypertension, dyslipidemia, and smoking (as 
fixed-effects factors) and for index acute coronary syndrome (as a random-effects factor). Model 3 is a multivariable model that includes all 
independent variables from model 1, simultaneously adjusted for age, male sex, diabetes mellitus, hypertension, dyslipidemia, and smoking 
(as fixed-effects factors) and for index acute coronary syndrome (as a random-effects factor). GRACE = Global Registry of Acute Coronary 
Events, PCAT = pericoronary adipose tissue.

patients, the prognostic algorithm that incorporated the perivas-
cular fat attenuation index score changed the C statistic by 0.016 
when added to cardiovascular risk scores and Coronary Artery 
Disease Reporting and Data System 2.0 (30). Given the mod-
est sample size and number of clinical events, the diagnostic and 
prognostic potential of PCAT attenuation should be explored in 

larger prospective studies with greater power. Second, additional 
scan acquisition and reconstruction parameters may influence 
attenuation values, and only tube voltage was harmonized in 
this analysis. Third, PCAT attenuation was calculated as a vessel 
volume-weighted average, and lesion-specific PCAT attenuation 
could not be assessed because culprit lesions were not recorded 
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in the trial database. However, for patients presenting with acute 
chest pain, the site of the culprit plaque or vessel may not be 
initially apparent, and a global assessment of PCAT attenuation 
may be clinically relevant. Fourth, the GRACE score was used as 
the clinical risk score, a well-validated tool for prognostication in 
ACS (34,35). However, the GRACE score has received extensive 
validation in the emergency care setting for its diagnostic utility 
in undifferentiated acute chest pain, and it was modestly discrim-
inative for ACS diagnosis in intermediate-risk patients (36–38). 
Prior analyses of RAPID-CTCA showed that most of the primary 
end points in this cohort occurred in participants with a GRACE 
score below the high-risk threshold of 140, and higher GRACE 
scores were associated with larger plaque burdens, including total 
plaque and LAP (11). Fifth, the diagnosis of ACS was site re-
ported and not adjudicated independently, introducing misclas-
sification bias.

In conclusion, PCAT attenuation showed limited diagnostic 
value for ACS in intermediate-risk participants with acute chest 
pain. PCAT attenuation was modestly associated with death or 
recurrent myocardial infarction at 1 year but did not provide ad-
ditive or incremental prognostic value beyond established quan-
titative plaque burden measures. These findings do not support 
the addition of PCAT attenuation for diagnostic or prognostic 
assessment in this patient population. Larger prospective studies 
should evaluate the diagnostic and prognostic role of PCAT in 
intermediate-risk patients with acute chest pain.
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