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Purpose: To assess concordance and relative prognostic utility be-
tween central core laboratory and local site interpretation 
for significant coronary artery disease (CAD) and cardio-
vascular events. 

Materials and 
Methods:

In the Prospective Multicenter Imaging Study for Evalua-
tion of Chest Pain (PROMISE) trial, readers at 193 North 
American sites interpreted coronary computed tomo-
graphic (CT) angiography as part of the clinical evaluation 
of stable chest pain. Readers at a central core laboratory 
also interpreted CT angiography blinded to clinical data, 
site interpretation, and outcomes. Significant CAD was 
defined as stenosis greater than or equal to 50%; cardio-
vascular events were defined as a composite of cardiovas-
cular death or myocardial infarction.

Results: In 4347 patients (51.8% women; mean age 6 standard 
deviation, 60.4 years 6 8.2), core laboratory and site in-
terpretations were discordant in 16% (683 of 4347), most 
commonly because of a finding of significant CAD by site 
but not by core laboratory interpretation (80%, 544 of 
683). Overall, core laboratory interpretation resulted in 
41% fewer patients being reported as having significant 
CAD (14%, 595 of 4347 vs 23%, 1000 of 4347; P , .001). 
Over a median follow-up period of 25 months, 1.3% (57 
of 4347) sustained myocardial infarction or cardiovascular 
death. The C statistic for future myocardial infarction or 
cardiovascular death was 0.61 (95% confidence interval 
[CI]: 0.54, 0.68) for the core laboratory and 0.63 (95% 
CI: 0.56, 0.70) for the sites.

Conclusion: Compared with interpretation by readers at 193 North 
American sites, standardized core laboratory interpre-
tation classified 41% fewer patients as having significant 
CAD.
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functional (nuclear stress or stress echo-
cardiography) testing arms at 193 North 
American sites representing a spectrum 
of community and academic practices 
(2,3). Participants provided written in-
formed consent; local and central institu-
tional review boards approved this Health 
Insurance Portability and Accountability 
Act–compliant study.

The current analysis included par-
ticipants enrolled in PROMISE who 
were randomized to the CT angiogra-
phy arm and underwent CT angiogra-
phy as their initial diagnostic test. Par-
ticipants who did not undergo testing, 
who underwent another diagnostic test 
before CT angiography, who underwent 
a noncontrast material–enhanced CT 
only for coronary artery calcium (CAC) 
scoring (no CT angiography), whose 
site interpretation of CT angiography 
was unavailable, whose CT angiograms 
were unavailable, or whose CT angio-
gram data sets were deemed of non-
diagnostic quality by either the site 
reader or the core laboratory reader 
were excluded (Fig 1).

view of the actual extent of CAD. 
Although it is challenging to define a 
standard of reference between site 
and core laboratory interpretations, 
PROMISE provides the opportunity to 
make a comparison based on prognos-
tic ability to predict future myocardial 
infarction and cardiovascular death. 
Reports on differences between site 
and core laboratory interpretation of 
diagnostic imaging are scarce, with 
only a few invasive coronary angiogra-
phy (ICA) studies relating differences 
to clinical outcomes (5–7). The pur-
pose of our study was to assess con-
cordance and relative prognostic utility 
of central core laboratory versus local 
site interpretation for significant CAD. 
The primary hypothesis of our study 
was that the core laboratory readers 
would find less significant CAD, de-
fined as stenosis greater than or equal 
to 50%, than would local site readers. 
The secondary hypothesis was that 
there would not be a significant dif-
ference in discriminatory power for 
myocardial infarction and cardiovascu-
lar death based on these interpretive 
differences.

Materials and Methods

Study Design and Population
In this prespecified retrospective analysis, 
we assessed concordance between site 
and core laboratory interpretations of 
coronary CT angiography for significant 
CAD and their association with cardio-
vascular outcomes. The analysis was em-
bedded in PROMISE, a pragmatic com-
parative effectiveness trial of coronary 
CT angiography versus functional testing 
strategies conducted between July 2010 
and September 2013 (2). In PROMISE, 
10 003 stable symptomatic outpatients 
without known CAD were randomized to 
anatomic (coronary CT angiography) or 
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Advances in Knowledge

nn Core laboratory interpretation of 
coronary CT angiography classi-
fied 41% fewer patients as having 
significant coronary artery 
disease (CAD) compared with 
interpretation by readers at 193 
North American sites.

nn The C statistic for future myocar-
dial infarction or cardiovascular 
death was 0.61 for the core labo-
ratory and 0.63 for the sites.

nn Discordance between core labo-
ratory and site interpretation 
increased with coronary artery 
calcium score, but not with body 
mass index or heart rate.

nn Both level II (experience reading 
150 coronary CT angiograms) 
and level III (300 coronary CT 
angiograms) site readers more 
frequently found significant CAD 
than did the core laboratory 
readers.

Implication for Patient Care

nn The data suggest an opportunity 
to report fewer positive findings 
at coronary CT angiography, with 
the potential to decrease down-
stream testing.

Detection of significant coronary 
artery disease (CAD) at coro-
nary computed tomographic 

(CT) angiography yields important 
prognostic information and may trig-
ger increased downstream testing or 
revascularization (1). As a pragmatic 
comparative effectiveness trial, the 
Prospective Multicenter Imaging Study 
for Evaluation of Chest Pain (PROM-
ISE) trial relied on local CT readers at 
193 North American sites to interpret 
coronary CT angiography for signifi-
cant CAD (2). Local interpretation of 
coronary CT angiography reflects ac-
tual clinical practice, but may vary in 
terms of reader expertise, risk averse-
ness, and willingness to read through 
calcification and other artifacts (3). 
In addition, access to clinical risk fac-
tors and the results of other diagnostic 
tests may introduce test interpretation 
bias (4). These interpretive challenges 
are not unique to coronary CT angiog-
raphy and are common to all imaging 
tests. In contrast, central core labora-
tory analysis provides a standardized 
assessment blinded to clinical informa-
tion, which may enable a less-biased 
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American Heart Association, and So-
ciety of Cardiovascular Computed To-
mography criteria, with experience in-
terpreting greater than or equal to 150 
CT angiograms for level II and greater 
than or equal to 300 CT angiograms 
for level III (9,10). Site interpretations 
were prospectively collected, with sig-
nificant CAD defined as a qualitative 
diameter stenosis greater than or equal 
to 50% per patient.

Central Core Laboratory Interpretation of 
CT Angiography
At the conclusion of the trial, coronary 
CT angiograms were transferred to the 
CT core laboratory for analysis. Coro-
nary CT angiograms were randomly 
assigned to one of six level III core 
laboratory readers (M.T.L., N.M.M., 
D.O.B., H.E., S.B.P., and M.F., with 
3–10 years of experience interpreting 
coronary CT angiography). By using 
dedicated three-dimensional coro-
nary analysis software (AQi, version 
4.4.8; TeraRecon, Foster City, Calif) 
and following the interpretive guide-
lines of the Society of Cardiovascular 
Computed Tomography, core labora-
tory readers first qualitatively graded 
CT angiography image quality as either 
diagnostic or nondiagnostic (11). All 
CT angiograms were then read quali-
tatively for significant CAD, defined as 
at least one diameter stenosis greater 
than or equal to 50% per patient. 
Core laboratory readers also analyzed 
50 randomly selected CT angiography 
data sets to determine interobserver 
variability for significant CAD (k of 
0.69), similar to another multicenter 
trial of coronary CT angiography (12). 
Core laboratory readers were blinded 
to all aspects of clinical care including 
risk factors, the site interpretation, 
the results of other diagnostic testing, 
interventions, and clinical outcomes. 
The results of the core laboratory in-
terpretation were not available to care 
providers and did not play a role in 
clinical management.

Cardiovascular Events
The primary clinical end point was 
defined as a composite of myocardial 
infarction or cardiovascular death. 

(General Electric, Boston, Mass; Hita-
chi, Twinsburg, Ohio; Phillips, Amster-
dam, the Netherlands; Siemens, Erlan-
gen, Germany; and Toshiba, Otawara, 
Japan) and multiple generations of 
scanners were represented.

Site Interpretation of CT Angiography
Coronary CT angiography was inter-
preted locally in the context of the clini-
cal workup for CAD. Contemporaneous 
clinical information, including cardio-
vascular risk factors and the results of 
other testing, was available to the inter-
preting physician; clinical management 
decisions were made on the basis of 
site interpretation of CT angiography. 
Site readers were certified by the CT 
core laboratory prior to activation in 
the trial (3). As part of this certification 
process, 582 site readers self-reported 
their coronary CT angiography exper-
tise as either level II or level III based 
on the American College of Cardiology, 

Previous PROMISE reports com-
pared the outcomes of anatomic CT 
angiography versus functional testing 
strategies for stable chest pain and the 
prognostic value of anatomic CT angi-
ography versus functional test findings 
(1,2). Both prior studies relied on site 
interpretation. In the current article, 
we report differences between core 
laboratory and site interpretation of CT 
angiography and their discriminatory 
power to predict myocardial infarction 
and cardiovascular death.

Coronary CT Angiography
Coronary CT angiography was per-
formed as part of the clinical evaluation 
of chest pain by using CT scanners with 
at least 64 detector rows according to 
the guidelines of the Society of Cardio-
vascular Computed Tomography (8). 
CT imaging for CAC scoring was en-
couraged but not required as part of the 
CT angiography protocol. Five vendors 

Figure 1

Figure 1:  Flowchart of patient enrollment from the anatomic coronary CT 
angiography (CTA) arm of the PROMISE trial.
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using Stata (version 14.2; StataCorp, 
College Station, Tex).

Results

Study Population
The analysis included 4347 patients 
(51.8% women; mean age 6 standard 
deviation, 60.4 years 6 8.2). Baseline 
characteristics stratified by core labo-
ratory and site interpretation are de-
scribed in Table E1 (online).

Core Laboratory and Site Concordance
Contingency tables describing concor-
dance between core laboratory and site 
interpretations for binary significant 
CAD (50% stenosis) are provided in 
Table 1. An additional contingency table 
including categories of 0%, 1%–49%, 
and greater than or equal to 50% ste-
nosis is provided in Table E2 (online). 
Discordant interpretations between site 
and core laboratory readers were more 
likely in patients with a higher cardio-
vascular risk profile, with higher median 
Framingham risk scores compared with 
those with concordant interpretations 
(22.5 [interquartile range, 14.4–33.7] 
vs 16.0 [interquartile range, 9.9–26.2]; 
P , .001).

Core laboratory and site interpre-
tations were discordant in 16% (683 of 
4347) and concordant in 84% (3664 of 
4347). Eighty percent (544 of 863) of 
discordant interpretations were in pa-
tients who had significant CAD by site 
but not by core laboratory interpreta-
tion. The core laboratory readers found 
significant CAD in 41% fewer patients 
compared with site readers (absolute 
difference, 29%; 14% [595 of 4347] vs 
23% [1000 of 4347]; P , .001).

Cardiovascular Events and Association 
with Concordance
Over a median follow-up period of 25 
months, 1.3% (57 of 4347) sustained 
a cardiovascular event (myocardial 
infarction or cardiovascular death). 
There was a graded increase in event 
rate based on core laboratory versus 
site concordance: 0.8% (27 of 3208) 
in patients with concordance for no 
significant CAD, 2% (14 of 683) in 

by concordance category (concordant 
for no significant CAD, concordant for 
significant CAD, discordant with signif-
icant CAD by core laboratory interpre-
tation but not site interpretation, and 
discordant with significant CAD by site 
interpretation but not core laboratory 
interpretation) and then by comparing 
site versus core laboratory findings of 
significant CAD. Kaplan-Meier curves 
were generated for each concordance 
category and compared by using the 
log-rank test. The Harrell C concor-
dance statistic (C statistic) was calcu-
lated based on Cox proportional hazard 
regression models by using significant 
CAD (binary variable) as an indepen-
dent variable (13,14).

A sensitivity analysis based on a se-
vere CAD (50% left main or 70% 
other coronary artery stenosis) thresh-
old was performed. Subgroup analyses 
were performed based on site reader 
expertise (site level II and level III vs 
core laboratory) and patient factors 
potentially affecting the interpretation 
of coronary CT angiography, including 
CAC score by site read (CAC score: 
1–99, 100–399, and 400), body mass 
index (kilograms per square meter: 
,25, 25–29, 30–34, 35), and heart 
rate during CT angiography acquisition 
(beats per minute: ,60, 60–69, 70–79, 
and 80). A second subanalysis in the 
subgroup of patients undergoing QCA 
assessed the accuracy of core labora-
tory versus site interpretation of CT an-
giography by using core laboratory QCA 
greater than or equal to 50% stenosis 
at ICA as the standard of reference. For 
each stenosis category, the sensitivity, 
specificity, positive predictive value, 
and negative predictive value, including 
95% confidence intervals (CIs) by using 
the exact binominal distribution, were 
calculated. The McNemar test was used 
to compare sensitivity and specificities, 
whereas the method by DeLong was 
used to compare areas under the re-
ceiver operating characteristics curves 
(15). Interobserver variability between 
the six core laboratory readers was 
calculated by using the k statistic. A 
two-sided P value of  .05 was consid-
ered to indicate statistical significance. 
Statistical analysis was performed by 

Patients returned to sites at 60 days, 
and were subsequently contacted via 
phone or mail at 6-month intervals af-
ter randomization for a minimum of 
1 year and up to 4 years (median, 25 
months). A blinded, independent clini-
cal events committee adjudicated all po-
tential cardiovascular events based on 
prospectively defined guidelines (2,3).

ICA and Quantitative Coronary 
Angiography
Site physicians independently decided 
whether to refer patients to ICA based 
on the results of site interpretation of 
CT angiography, other diagnostic test-
ing, and clinical risk factors. At the 
conclusion of the trial, ICA images were 
transferred to a second ICA core labo-
ratory wholly separate from the CT an-
giography core laboratory. The ICA core 
laboratory readers performed quantita-
tive coronary angiography (QCA) diam-
eter stenosis measurements blinded to 
clinical information and the results of 
all other testing by using dedicated soft-
ware (QAngio XA, version 7.3; MEDIS 
Medical Imaging Systems, Leiden, the 
Netherlands) as previously described 
(5). QCA results were not available to 
care providers and did not affect clini-
cal management.

Statistical Analysis
Continuous variables are presented 
with means and standard deviations or 
medians and interquartile ranges; com-
parisons between groups for nonpaired 
data were performed with the indepen-
dent sample Student t test or Wilcoxon 
rank-sum test. Categorical variables 
are presented as frequencies and per-
centages; comparisons for nonpaired 
data were made by using the Fisher ex-
act test. The primary analysis assessed 
concordance between core laboratory 
and site interpretation of coronary CT 
angiography for significant CAD. Con-
tingency tables and agreement rates 
were presented for core laboratory 
and site interpretation for per-patient 
significant CAD (50% luminal steno-
sis) and compared by using the McNe-
mar test. The secondary analysis com-
pared discrimination for cardiovascular 
events by using the log-rank test, first 
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agreement are provided in Figure 2.  
The C statistic for future myocardial 
infarction or cardiovascular death was 
0.61 (95% CI: 0.54, 0.68) for the core 
laboratory and 0.63 (95% CI: 0.56, 
0.70) for the sites.

Sensitivity Analysis Based on Severe CAD 
Threshold
A sensitivity analysis by using a se-
vere CAD threshold (50% left main 
or 70% other coronary artery) found 
similar differences between site and 
core laboratory interpretations (see 
Appendix E1 [online]).

Subgroup Analysis Based on Site Reader 
Expertise
Site reader information was available 
for 2430 CT angiograms, with 1025 
CT angiograms read by level II readers 
and 1405 by level III readers (Table 2). 
Level II and III site readers had similar 
overall concordance rates with the core 
laboratory readers (82%, 839 of 1025 
and 84%, 1179 of 1405, respectively; P 
= .19). Level II site readers found more 
significant CAD than did level III site 
readers (33%, 337 of 1025 vs 26%, 363 
of 1405; P , .001). Both level II (33%, 
337 of 1025 vs 19%, 193 of 1025; P , 
.001) and level III (26%, 363 of 1405 vs 
15%, 217 of 1405; P , .001) site readers 
called significant CAD more frequently 
than did the core laboratory readers.

As seen in the overall group, for 
both level II and III readers there was 
a graded increase in events based on 
concordance with the core laboratory 
and significant CAD category (Table 2). 
For CT images read by level II readers, 
the C statistic for future myocardial 
infarction or cardiovascular death was 
0.68 (95% CI: 0.54, 0.81) for the core 
laboratory and 0.65 (95% CI: 0.52, 
0.78) for the sites. For CT images read 
by level III readers, the C statistic for 
future myocardial infarction or cardio-
vascular death was 0.61 (95% CI: 0.51, 
0.70) for the core laboratory and 0.66 
(95% CI: 0.57, 0.76) for the sites.

Patient Factors Potentially Affecting 
Concordance
We focused on patient factors known to 
be associated with diagnostic accuracy, 

but the site readers found significant 
CAD, and 2.2% (three of 139) when 
the core laboratory readers found sig-
nificant CAD but the site readers 
found no significant CAD (P = .76).  
Kaplan-Meier curves for cardiovas-
cular events in the four categories of 

patients with discordance, and 3.5% 
in patients (16 of 456) with concor-
dance for significant CAD (P , .001) 
(Table 1). For patients with discordant 
interpretations, the event rate was 
2.0% (11 of 544) when the core labora-
tory readers found no significant CAD 

Table 1

Core Laboratory and Local Site Interpretation of Coronary CT Angiography

Parameter
Core Laboratory  
,50% Stenosis

Core Laboratory  
50% Stenosis Total

Agreement for interpretation of 
significant CAD

  Site ,50% stenosis 74 (3208/4347) 3 (139/4347) 77 (3347/4347)
  Site 50% stenosis 13 (544/4347) 10 (456/4347) 23 (1000/4347)
  Total 86 (3752/4347) 14 (595/4347) …
Cardiovascular events 

(cardiovascular death or 
myocardial infarction) 

  Site ,50% stenosis 0.8 (27/3208) 2.2 (3/139) 0.9 (30/3347)
  Site 50% stenosis 2.0 (11/544) 3.5 (16/456) 2.7 (27/1000)
  Total 1.0 (38/3752) 3.2 (19/595) …

Note.—Significant CAD was defined as stenosis greater than or equal to 50%. Data are percentages, with numerators and 
denominators in parentheses.

Figure 2

Figure 2:  Graph shows Kaplan-Meier curves for cardiovascular events (cardiovascular death or myocardial 
infarction) based on concordance of local site and core laboratory interpretation of coronary CT angiography. 
Group A = concordant for no significant CAD; Group B = discordant, with significant CAD by site interpreta-
tion but not by core laboratory interpretation; Group C = discordant, with significant CAD by core laboratory 
interpretation but not site interpretation; and Group D = concordant for significant CAD.
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Disagreement was associated with an 
intermediate rate of events. Core lab-
oratory interpretation classified 41% 
fewer patients as having significant CAD 
compared with site interpretation.

Clinical trials of diagnostic imaging 
focus on comparing new versus estab-
lished technology. Our results under-
score the importance of also consider-
ing who interprets these tests and how 
they are read. PROMISE was a prag-
matic trial that compared anatomic CT 
angiography and functional stress test-
ing strategies; in this context, relying 
on local site physicians to interpret CT 
angiography is appropriate and reflects 
actual practice. With local readers from 
193 North American sites, PROMISE 
constitutes a generalizable representa-
tion of CT angiography reader report-
ing practice and an opportunity to as-
sess the strengths and weaknesses of 
CT angiography interpretation.

The major weakness of CT angiog-
raphy is a relatively low positive predic-
tive value, which leads to a high rate 
of referral to ICA compared with func-
tional testing (16,17). In PROMISE, 
patients randomized to coronary CT 
angiography were referred to ICA 51% 
more often than were the functional 
arm (12.2% vs 8.1%), yet there was no 
improvement in 2-year cardiovascular 
outcomes (2). In this context, the most 
important result of this analysis is that 
core laboratory interpretation classified 
41% fewer patients as having significant 
CAD. The data suggest the potential for 
greater education and expertise to re-
duce positive interpretations and down-
stream testing.

A strength of our study was that 
the comparison of core laboratory and 
site interpretations can be extended to 
a comparison of their prognostic value 
for independently adjudicated “hard” 
cardiovascular events (myocardial in-
farction or cardiovascular death). Myo-
cardial infarction and cardiovascular 
death are generally considered unbiased 
by the results of diagnostic testing, as 
opposed to “soft” outcomes, such as 
hospitalization for unstable angina and 
revascularization, that are influenced by 
the site interpretation of CT angiogra-
phy. Significant CAD at CT angiography 

lower negative predictive value (70% 
[95% CI: 65%, 74%] vs 90% [95% 
CI: 76%, 97%]; P = .010), higher 
specificity (65% [95% CI: 58%, 71%] 
vs 16% [95% CI: 12%, 22%]; P , 
.001), and higher positive predictive 
value (68% [95% CI: 62%, 74%] vs 
55% [95% CI: 50%, 60%]; P = .001) 
than did sites. As a measure of overall 
accuracy, the area under the receiver 
operating characteristics curves was 
greater for the core laboratory inter-
pretation of CT angiography than for 
sites (0.69 vs 0.57; P , .001).

Discussion

The goal of our study was to assess 
agreement between standardized central 
core laboratory and site interpretations 
of coronary CT angiography and their 
relative prognostic utility. Agreement 
for and against significant CAD was 
associated with high and low rates of 
cardiovascular events, respectively. 

including extent of CAC, heart rate, and 
body mass index. CAC was present in 
2497 patients. Discordance between 
site and core laboratory interpretations 
increased with increasing CAC category 
(P , .001) (Fig 3, Table 3). Neither 
body mass index nor heart rate during 
CT angiography were associated with 
discordant CT angriogram interpreta-
tions (Fig E1 [online]).

Accuracy with Invasive Quantitative 
Coronary Angiography as the Reference 
Standard
ICA was performed in 491 patients, 
with 458 undergoing QCA interpre-
tation. In these 458 patients, QCA 
stenosis greater than or equal to 50% 
was present in 51% (233 of 458). 
With QCA stenosis greater than or 
equal to 50% as the reference stan-
dard, core laboratory interpretation 
of CT angiography had lower sensitiv-
ity (73% [95% CI: 67%, 79%] vs 98% 
[95% CI: 96%, 100%]; P , .001), 

Table 2

Subanalysis Stratified by Site Reader Expertise (Level II or Level III)

Parameter
Core Laboratory  
,50% Stenosis

Core Laboratory  
50% Stenosis Total

Agreement for interpretation of 
significant CAD

Level II readers*
  Site ,50% stenosis 65 (667/1025) 2 (21/1025) 67 (688/1025)
  Site 50% stenosis 16 (165/1025) 17 (172/1025) 33 (337/1025)
  Total 81 (832/1025) 19 (193/1025)
Level III readers*
  Site ,50% stenosis 71 (1002/1405) 3 (40/1405) 74 (1042/1405)
  Site 50% stenosis 13 (186/1405) 13 (177/1405) 26 (363/1405)
  Total 85 (1188/1405) 15 (217/1405) …

Cardiovascular events  
(myocardial infarction or 
cardiovascular death)

Level II readers*
  Site ,50% stenosis 0.9 (6/667) 9.5 (2/21) 1.2 (8/688)
  Site 50% stenosis 1.8 (3/165) 2.9 (5/172) 2.4 (8/337)
  Total 1.1 (9/832) 3.6 (7/193)
Level III readers*
  Site ,50% stenosis 1.2 (12/1002) 0.0 (0/40) 1.2 (12/1042)
  Site 50% stenosis 3.2 (6/186) 5.7 (10/177) 4.4 (16/363)
  Total 1.5 (18/1188) 4.6 (10/217) …

Note.—Significant CAD was defined as stenosis greater than or equal to 50%. Data are percentages, with numerators and 
denominators in parentheses.

* There were 1025 level II readers and 1405 level III readers.
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angiography readers are more accu-
rate than are less experienced readers 
with ICA as the standard of reference 
(18–20). With greater experience also 
comes greater confidence in calling 
borderline cases negative, and this may 
in part explain why less experienced 
readers called more significant CAD. To 
qualify as level III, readers had to have 
interpreted at least 300 CT angiograms 
as per the American College of Cardi-
ology, American Heart Association, and 
Society of Cardiovascular Computed 
Tomography guidelines, which are in 
line with similar criteria of 300 exami-
nations for the highest level of expertise 
in echocardiography and nuclear cardi-
ology (21,22). However, 300 CT angio-
grams is a relatively low ceiling unlikely 
to reflect the full spectrum of expertise 
(18,20). This threshold is similar to the 
American College of Radiology Cardiac 
CT Certificate of Advanced Proficiency 
(500 cardiac CT examinations and pro-
ficiency test) and the Certifying Exam-
ination in Cardiovascular Computed 
Tomography (150 cardiac CT examina-
tions and proficiency test) (10,23).

Yet in CT angiograms read by level 
III site readers, the core laboratory in-
terpretation still found 42% less signif-
icant CAD than did site interpretation 
(26% vs 15%). This suggests additional 
factors beyond expertise. Access to 
clinical information (test interpretation 
bias) may contribute (4). Interpretation 
of clinical coronary CT angiography oc-
curs in the context of patient treatment, 
with access to patient risk factors and 
the results of other diagnostic tests. 
That incorporating pretest probability 
aids the interpretation of diagnostic 
testing is foundational in medicine and 
radiology. However, when risk scores 
systematically overestimate actual risk, 
as was the case in PROMISE and many 
modern cardiovascular trials (24,25), 
access to clinical information may lead 
to overestimation of the extent of CAD. 
Third, clinical readers may read coro-
nary CT angiography only a few days 
per month, and then only a few per day. 
Cases are infrequently read without in-
terruption. In contrast, the core labo-
ratory is an artificial environment de-
signed to maximize diagnostic accuracy 

Potential systematic differences be-
tween core laboratory and site inter
pretations deserve discussion. First, 
there were differences in reader ex-
perience. Core laboratory readers had 
level III expertise, whereas at sites 42% 
of CT angiograms were interpreted by 
less experienced level II readers. In the 
subanalysis stratified by site reader ex-
pertise, level II site readers called sig-
nificant CAD in one-third of patients, 
compared with one-quarter for level 
III site readers. More experienced CT 

was a predictor of myocardial infarction 
and cardiovascular death for both core 
laboratory and site interpretation (C 
statistics: core laboratory, 0.61 [95% CI: 
0.54, 0.68] and site, 0.63 [95% CI: 0.56, 
0.70]). This was a secondary retrospec-
tive analysis of the PROMISE trial, and 
given the small number of events (1.3%, 
54 of 4347), it was not powered to con-
clude whether core laboratory and site 
interpretation had different discrimina-
tory value for myocardial infarction and 
cardiovascular death.

Figure 3

Figure 3:  Bar graph shows core laboratory and site agreement for significant CAD (50% stenosis) by 
CAC category. Greater CAC was associated with greater rates of discordant interpretations (P , .001). 
Values in parentheses are percentages.

Table 3

Site and Core Laboratory Interpretation of Significant CAD by CAC Category

Parameter CAC 1–99 CAC 100–399 CAC 400 Total

Site 14.7 (188/1283) 43.3 (311/719) 73.5 (364/495) 34.6 (863/2497)
Core laboratory 9.0 (116/1283) 23.4 (168/719) 47.1 (233/495) 20.7 (517/2497)

Note.—Significant CAD was defined as stenosis greater than or equal to 50%. Data are percentages, with numerators and 
denominators in parentheses.
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