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Background: The coronary artery calcium (CAC) score can be used to increase (CAC score > 0) or decrease (CAC score = 0) the 
likelihood of coronary artery disease (CAD). We compared the CAC score with the pre-test probability (PTP) for CAD (low, 
intermediate, and high). Furthermore, we compared the CAC score with exercise electrocardiography (ECG) and compared both 
tests with coronary angiography.
Methods and Results: We retrospectively identified patients with angina and/or dyspnea for whom CAC score was used to increase 
or decrease the likelihood of CAD. Of 882 patients, majority had low (45%) or intermediate (44%) PTP. Patients with higher PTP had 
significantly higher CAC scores (Cramer’s V = 0.29, p < 0.0001). Most patients (57%) had a CAC score of zero, especially those with 
low (73%) and intermediate (49%) PTP. However, 20% of patients with high PTP had CAC score of zero. Higher CAC scores were 
observed in patients with abnormal exercise ECG, but association was weak and not significant (Cramer’s V = 0.13, p = 0.08). 
Moreover, more than 40% of patients with an abnormal exercise ECG had CAC score of zero. Higher CAC scores were associated 
with more severe abnormalities on coronary angiography (Cramer’s V = 0.43, p < 0.0001), whereas there was no association between 
results of exercise ECG and coronary angiography (Cramer’s V = 0.11, p = 0.91).
Conclusion: CAC score can be used in addition to PTP to increase or decrease the likelihood of CAD, and it might be more useful 
than exercise ECG in the diagnostic work-up of chest pain.
Keywords: coronary artery disease, cardiovascular disease, CT, risk factors, angina, stable

Introduction
Patients with suspected coronary artery disease (CAD) in a non-acute setting often present with anginal symptoms and/or 
dyspnea.1–4 Patients presenting with typical angina have the highest pre-test probability (PTP) for CAD, but account for 
only 10–15% of patients suspected of having CAD in clinical practice.1,2,4–6 The majority presents with atypical angina 
or non-anginal chest pain, with a corresponding low PTP for obstructive CAD.1,2 To increase or decrease the clinical 
likelihood of CAD, additional tests can be performed.1 In the 2013 European Society of Cardiology (ESC) guidelines on 
the management of stable CAD, assessing electrocardiography (ECG) changes during exercise with exercise ECG was 
recommended for patients with an intermediate PTP for obstructive CAD.7 Unfortunately, studies have shown that it has 
limited power to rule in or rule out obstructive CAD with a sensitivity of 58%, specificity of 62%, and a high rate of 
inconclusive tests.8,9

Recent guidelines suggest using computed tomography coronary angiography (CTCA) or functional imaging to 
clarify the presence of CAD, as the diagnostic accuracy is superior to exercise ECG and other functional imaging 
techniques.1,8 However, there are major challenges in the widespread implementation of CTCA, as it requires 
substantial investment in computed tomography (CT) technology and personnel training.10,11 In the search for 
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alternatives, the coronary artery calcium (CAC) score has been extensively studied as a predictor of major adverse 
cardiac events (MACE) in symptomatic patients. Several large observational studies have reported a strong 
positive association between CAC score and MACE in patients with anginal symptoms and/or dyspnea, with 
suspected CAD in a non-acute setting.12–14 Compared to patients with a CAC score of zero, patients with CAC 
score of 1–100, 100–400 and >400 had approximately 2, 3–6 and 5–8 fold increase in MACE, respectively.12–14 

Similar associations have been reported in asymptomatic patients.15–19

Because the CAC score is widely available, rapid, and noninvasive with relatively low costs and low radiation doses, 
it is more accessible than CTCA or functional imaging.20,21 The 2019 ESC guidelines on chronic coronary syndromes 
state that the CAC score can be used in patients with angina and/or dyspnea in a non-acute setting to increase (CAC score 
> 0) or decrease (CAC score = 0) the clinical likelihood of CAD, although the optimal use of the CAC score to improve 
PTP assessment has not been established.1

In the present study, we compared the distribution of CAC scores with clinical symptoms and calculated PTP for 
obstructive CAD. We assessed the influence of risk factors on CAC scores and aimed to identify patients with the highest 
risk of elevated CAC scores. Furthermore, we assessed the association between results of CAC score and exercise ECG. 
Finally, in a subgroup of patients who underwent coronary angiography, we explored the association between results of 
both CAC score and exercise ECG, and results of coronary angiography.

Methods
Setting and Participants
This retrospective observational cohort study was conducted at Tergooi Medical Center, Hilversum, The 
Netherlands (Tergooi MC), a general teaching hospital in the Netherlands. We included patients with anginal 
symptoms and/or dyspnea with a documented CAC score between 1 January 2012 and 30 June 2021. We excluded 
two patients with a history of myocardial infarction, coronary intervention, or coronary bypass surgery. We 
excluded three patients in whom anginal symptoms were not specified. CAC scores were requested by 
a cardiologist at the outpatient clinic of the Tergooi MC in a non-acute setting. A cardiologist could request 
a CAC score at the outpatient clinic in two patient categories: 1) patients referred by a general practitioner for 
suspected angina pectoris, predominantly with atypical angina or non-anginal chest pain; and 2) patients at 
a follow-up visit after presentation to the emergency department for suspected acute coronary syndrome (ACS). 
In these patients, ACS was ruled-out, but CAD was still suspected. In all patients, CAC score was used as 
a diagnostic tool to increase or decrease the clinical likelihood of CAD. The decision to perform a CAC score 
was left at the discretion of the treating cardiologist.

We report the findings of our study according to the STROBE guidelines for observational studies.22 The local 
research committee of the Tergooi MC approved this study, conforming to the guidelines set out in the Declaration of 
Helsinki. As this study did not fall within the scope of the Dutch law on medical research involving humans, informed 
consent from individual participants was not required by the local research committee of the Tergooi MC. Patient data 
was anonymized and could not directly be traced back to individual participants.

Variables
According to the 2019 ESC guidelines on chronic coronary syndromes, dyslipidemia, diabetes mellitus, hypertension, 
smoking, and a family history of (premature) cardiovascular disease (CVD) are risk factors for CVD that increase the 
likelihood of CAD. Data on dyslipidemia, diabetes mellitus, and hypertension were obtained from the hospital medical 
records. Current smoking status and family history of (premature) CVD were obtained from outpatient clinic visits. 
Clinical symptoms were collected from hospital medical records. We collected results of the CAC scores. Lastly, we 
collected results of exercise ECG and coronary angiography that were performed in the six months prior to and following 
the CAC score.
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Categorization of Clinical Symptoms
We categorized patients as typical angina, atypical angina, non-anginal chest pain, or dyspnea, based on symptoms 
mentioned in the hospital medical records. We used the traditional clinical classification of angina pectoris, which is 
mentioned in the 2019 ESC guideline for chronic coronary syndromes.1,23 Patients were categorized as typical angina if 
symptoms met all following three characteristics: 1) constricting discomfort in the front of the chest or in the neck, jaw, 
shoulder, or arm; 2) precipitated by physical exertion; and 3) relieved by rest or nitrates within 5 min. We categorized 
patients as atypical angina as the symptoms met two of these characteristics. We categorized patients as non-anginal chest 
pain as the symptoms met only one or none of these characteristics. If patients experienced dyspnea but their primary 
symptom was chest pain, we categorized these patients according to the clinical classification of angina pectoris. Patients 
were categorized as dyspnea if dyspnea was their only or primary symptom.

PTP for Obstructive CAD
For each patient, we calculated PTP for obstructive CAD, which was derived from a pooled analysis of three contemporary 
study cohorts, and is based on a patients age, sex and the nature of the clinical symptoms in Juarez-Orozco et al.2 We 
categorized patients into 3 PTP categories, based on the 2019 ESC guideline on chronic coronary syndromes.1 Patients with 
PTP ≤ 5% were categorized as low PTP, patients with PTP 6–14% were categorized as intermediate PTP and patients with 
PTP ≥ 15% were categorized as high PTP.

CAC Score
CAC scores were based on ECG-triggered CT scanning using the Agatston method.24 CT scans were performed on 
a Siemens Somatom AS64. We analysed the CAC score as a categorical variable. We divided patients into 4 categories: 1) 
CAC score = 0; 2) CAC score 1–99; 3) CAC score 100–399; and 4) CAC score ≥ 400. When multiple CAC scores were 
performed in the same patient, we only used the first CAC score for analyses.

Exercise ECG
Exercise ECG was performed in the presence of the treating physician, who reported result as abnormal, normal, or 
inconclusive. Target heart rate was set to 85% of the maximum age-predicted heart rate. Abnormal result was defined as 
≥2 mm ST-segment depression in two contiguous leads during exercise. Normal result was defined as reaching the target 
heart rate without symptoms and without significant ST-segment depression. Exercise ECG was considered inconclusive 
if the target heart rate was not reached or if the ECG recording was uninterpretable due to artifacts or an abnormal resting 
ECG, for example, because of pre-existing conduction disorders.

Coronary Angiography
Coronary angiography results were categorized as significant stenosis, non-significant stenosis, wall irregularities, or 
normal. Significant stenosis was defined as >70% stenosis, or stenosis of 50–70% with either fractional flow reserve 
(FFR) ≤0.80, or instant flow reserve (IFR) ≤0.89.1,25 Non-significant stenosis was defined as stenosis of 30–50%, or 
stenosis of 50–70% with either FFR >0.80 or IFR >0.89. Wall irregularities was defined as stenosis of 0–30%. When 
coronary arteries were smooth and no stenoses were observed, coronary angiography was reported as normal. When 
abnormalities were observed in multiple arteries, result was reported according to the artery with the most severe 
abnormalities.

Outcomes
We assessed the distribution of CAC scores across all clinical symptom categories. We compared the result of CAC 
scores with PTP for obstructive CAD categories. We assessed the association between risk factors that increase the 
likelihood of CAD (hypertension, hypercholesterolemia, diabetes mellitus, smoking, and family history of (premature) 
CVD) and the CAC score. We assessed the association between CAC score and exercise ECG results. Finally, we 
compared the results of CAC scores and exercise ECG with results of coronary angiography.
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Statistical methods
Discrete variables are presented as numbers and percentages, normally distributed continuous variables as mean ± 
standard deviation (SD), and non-normally distributed continuous variables as median and interquartile range (IQR). To 
test for differences between groups, we used the unpaired t-test for normally distributed variables and Mann–Whitney 
U-test for non-normally distributed variables. The chi-squared test was used to test for differences in proportions, and 
Cramer’s V correlation coefficient was used to determine the strength of the associations. When testing for associations 
between exercise ECG and other variables, we used only the positive and negative results of exercise ECG and excluded 
inconclusive test results.

To assess whether patients with risk factors had a higher risk of elevated CAC scores, we compared patients with 
a CAC score > 0 to those with a CAC score of 0. For these analyses, we only included patients with complete data on all 
risk factors that increase the likelihood of CAD (complete case sample, n = 787). These risk factors were hypertension, 
hypercholesterolemia, diabetes mellitus, current smoking, and a family history of (premature) CVD. Patient character
istics are shown in Table S1. To test whether patients with multiple risk factors had a higher risk of elevated CAC scores, 
we calculated odds ratios (OR) and corresponding 95% confidence intervals (95% CI) for patients with one, two or ≥ 
three risk factors and used patients without risk factors as the reference group. We further stratified the analyses 
according to PTP category. In a sensitivity analysis, we compared patients with a CAC score ≥ 100 to those with 
a CAC score of 0 and performed similar analyses.

Statistical significance was set at a 0.05 level. Statistical analyses were performed using R Studio (version 1.3.1093).

Results
In 882 patients with anginal symptoms or dyspnea, CAC score was calculated for assessment of CAD and were included 
in this study. The details of the inclusion of patients per year during the study period are shown in Figure S1. Mean age 
was 53.5 years (SD ± 10.2 years) and 28.1% were male. Other patient characteristics are shown in Table 1.

Main reasons for performing a CAC score were non-anginal chest pain (65.2%) and atypical angina (20.1%). Typical 
angina (3.5%) and dyspnea (11.2%) were less common indications. Of all patients, 501 (56.8%) had CAC score of 0, 265 
(30.0%) had CAC score of 1–99, 82 (9.3%) had CAC score of 100–399 and 34 (3.9%) had CAC score ≥ 400.

Figure 1 shows the distribution of the CAC scores per clinical symptom category. CAC scores were equally 
distributed among patients with non-anginal chest pain, atypical angina, and dyspnea. The majority of these patients 
(50–59%) had a CAC score of zero. Only 8–9% had CAC score of 100–399 and a fraction (3–5%) had a CAC score ≥ 
400. In patients with typical angina higher CAC scores were seen. Still, 29% of these patients had CAC score of zero.

Table 1 Patient Characteristics Study Population

n = 882

Male, n (%) 248 (28.1)
Age (years), mean (SD) 53.5 (± 10.2)

Age < 40 years, n (%) 79 (9.0)

Age 40–50 years, n (%) 221 (25.1)
Age 50–60 years, n (%) 331 (37.5)

Age 60–70 years, n (%) 208 (23.6)

Age ≥ 70 years, n (%) 43 (4.9)
Hypertension, n (%) 269 (30.6)

Hypercholesterolemia, n (%) 204 (25.4)

Diabetes mellitus, n (%) 52 (5.9)
Current smoker, n (%) 162 (18.9)

Family history (premature) CVD, n (%) 299 (37.0)

Abbreviations: n, number; SD, standard deviation; CVD, cardiovascular 
disease.
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PTP for Obstructive CAD
Of all patients, 400 (45.4%) had low, 391 (44.3%) had intermediate, and 91 (10.3%) had high PTP for obstructive CAD. 
The distribution of CAC scores across PTP categories is shown in Figure 2. There was a statistically significant positive 
association between CAC scores and PTP (Cramer’s V = 0.29, p < 0.0001). In patients with low PTP, the majority had 
a CAC score of zero (72.5%), and only a small proportion had a CAC score ≥ 100. In patients with intermediate PTP, half 
had a CAC score of zero and 15.6% had a CAC score ≥ 100. The highest CAC scores were observed in patients with high 
PTP. However, 19.8% of the patients with high PTP had a CAC score of zero.

Risk Factors and Risk of Elevated CAC Score
Patients with a CAC score > 0 were significantly more likely to be male, were older, and more often had hypertension, 
hypercholesterolemia, and diabetes mellitus than patients with a CAC score of 0 (Table 2). There were no significant 
differences in smoking status or family history of CVD. We stratified the results for each PTP category and observed 
similar results, particularly in patients with low and intermediate PTP (Table S2).

Compared to patients without risk factors, OR for CAC score > 0 for patients with 1, 2 or ≥3 or more risk factors were 
1.86 (95% CI 1.29–2.68), 2.67 (95% CI 1.79–4.01) and 4.34 (95% CI 2.55–7.51) respectively (Table 3). We stratified the 
results for each PTP category and observed similar results in the patients with low and intermediate PTP. In patients with 
high PTP, there was no clear interaction, probably because of the low number of patients and the high baseline risk for 
elevated CAC score in this group. Sensitivity analysis comparing patients with a CAC score ≥ 100 to patients with 
a CAC score = 0 showed similar results (Tables S3-S5).
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Figure 1 Distribution of CAC score per clinical symptom category based on the 2019 ESC guideline on chronic coronary syndromes: non-anginal chest pain, atypical angina, 
typical angina or dyspnea.
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Comparing CAC Score with Exercise ECG
An exercise ECG was performed in 556 symptomatic patients (63%) with reported CAC scores. Almost all exercise 
ECGs were performed prior to the CAC score (546/556, 98.2%). Differences in characteristics between patients with and 
without exercise ECG are shown in Tables S6 and S7.

Of all exercise ECG tests, 381 (68.5%) were normal, 29 (5.2%) were abnormal, and 141 exercise ECG tests (25.4%) 
were inconclusive. In five patients (0.9%), result of exercise ECG was not reported, and were therefore excluded from 
further analyses. Of the patients with normal exercise ECG, 11.0% had a CAC score of 100–399, and 2.6% had a CAC 
score ≥ 400 (Figure 3). Higher CAC scores were observed in patients with abnormal exercise ECG test, but association 
was weak and statistically not significant (Cramer’s V = 0.13, p = 0.08). Moreover, 41.4% of patients with an abnormal 
exercise ECG had CAC score of zero.
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Figure 2 Distribution of CAC scores across PTP for CAD categories.
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Table 2 Characteristics of Patients with CAC Score of 0 and CAC Score > 0

CAC Score = 0  
(n = 440)

CAC Score > 0  
(n = 347)

p value

Male, n (%) 108 (24.5) 110 (31.7) 0.026*

Age (years), mean (SD) 50.0 (± 9.5) 57.8 (± 9.5) <0.0001*

Hypertension, n (%) 93 (21.1) 142 (40.9) <0.0001*
Hypercholesterolemia, n (%) 76 (17.3) 110 (31.7) <0.0001*

Diabetes, n (%) 19 (4.3) 31 (8.9) 0.008*

Current smoker, n (%) 79 (18.0) 65 (18.7) 0.78
Family history (premature) CVD, n (%) 150 (34.1) 140 (40.3) 0.071

Note: *Indicates significant difference. 
Abbreviations: CAC, coronary artery calcium; n, number; SD, standard deviation; CVD, cardiovascular disease.

Table 3 Association Between Number of Risk Factors and Elevated CAC 
Score (CAC Score > 0)

Number of Risk Factors N total/CAC > 0 OR (95% CI) p value

All Patients

No risk factors 238/71 1 –
1 risk factor 285/126 1.86 (1.29–2.68) <0.001*

2 risk factors 184/98 2.67 (1.79–4.01) <0.0001*

≥ 3 risk factors 80/52 4.34 (2.55–7.51) <0.0001*

Patients with low PTP 

No risk factors 110/14 1 –
1 risk factor 141/43 2.98 (1.56–5.99) <0.001*

2 risk factors 82/29 3.71 (1.82–7.85) <0.001*

≥ 3 risk factors 35/19 7.94 (3.36–19.57) <0.0001*

Patients with intermediate PTP

No risk factors 106/40 1 –
1 risk factor 115/61 1.86 (1.09–3.20) 0.023*

2 risk factors 82/50 2.56 (1.42–4.68) 0.002*

≥ 3 risk factors 32/22 3.57 (1.56–8.69) 0.002*

Patients with high PTP

No risk factors 22/17 1 –
1 risk factor 29/22 0.93 (0.23–3.53) 0.92

2 risk factors 20/19 4.91 (0.66–139.3) 0.13
≥ 3 risk factors 13/11 1.54 (0.26–13.69) 0.64

Notes: Risk factors were hypertension, hypercholesterolemia, diabetes mellitus, current smoking 
status and family history of (premature) CVD. All data were obtained from hospital medical records. 
Hypertension, hypercholesterolemia and diabetes mellitus were diagnosed by the treating physician. 
*Indicates significant difference. 
Abbreviations: CAC, coronary artery calcium; N, number; OR, odds ratio; 95% CI, 95% confidence 
interval; PTP, pre-test probability.
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Comparing CAC Score and Exercise ECG with Results of Coronary Angiography
In total, 381 (43.2%) patients had a CAC score > 0. Coronary angiography was performed in 92 of these patients 
(24.1%). There was a moderate positive association between CAC score and abnormalities on coronary angiography 
(Cramer’s V = 0.43, p < 0.0001). In patients with CAC score of 1–99, majority (56%) had normal coronary angiography 
and only one patient (4%) had a significant stenosis, while in patients with CAC score ≥ 400, 38.5% had a significant 
stenosis and none of the patients had a normal coronary angiography (Figure 4).

In 62/92 patients (67.4%) with coronary angiography, exercise ECG was performed (all prior to coronary angio
graphy). We compared the results of the coronary angiography and exercise ECG (Figure 5). There was no association 
between results of exercise ECG and coronary angiography (Cramer’s V = 0.11, p = 0.91).

Discussion
In this observational clinical practice-based study on the use of the CAC score in patients with angina and/or dyspnea, 
who are suspected of having CAD in a non-acute setting, we showed that the majority of patients had a CAC score of 
zero, especially those with low and intermediate PTP for obstructive CAD. However, 20% of the patients with high PTP 
had a CAC score of zero. Patients with multiple risk factors had a higher risk of elevated CAC score, especially those 
with low and intermediate PTP. Furthermore, we showed a significant association between CAC score and coronary 
angiography results, whereas no association was found between exercise ECG and coronary angiography. These results 
can help optimize the use of the CAC score in clinical practice. Moreover, these results can be used to identify patients 
who are most likely to have (highly) elevated CAC scores.

In patients with low PTP, almost three-quarters had a CAC score of zero and only a fraction (4%) had a CAC score ≥ 100. 
In these patients, diagnostic testing may be deferred, especially when there are no risk factors that increase the likelihood of 
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Figure 3 Results of CAC scores compared to results of exercise ECG. For each exercise ECG result (normal, abnormal, inconclusive) we showed the distribution of CAC 
scores.
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CAD. However, in clinical practice a patient or clinician might still want more assurance in excluding CAD when there are risk 
factors that increase the likelihood of CAD. In these cases, CAC score is a simple and effective tool, and obstructive CAD can 
be excluded in the majority of patients. Among patients with low PTP and zero or one risk factor(s), only a few patients had 
a CAC score ≥ 100, whereas patients with multiple risk factors were more likely to have a CAC score ≥ 100. This might 
indicate that the CAC score should be used in patients with low PTP only when multiple risk factors are present.

Among the patients with intermediate PTP, half had a CAC score of zero. In this group, a higher proportion (16%) of 
patients had a CAC score ≥ 100. Similar to patients with low PTP, those with multiple risk factors had the highest risk of 
elevated CAC score.

Highest CAC scores were observed in patients with high PTP. Nevertheless, 20% had a CAC score of zero. As this 
involved almost exclusively patients with zero or one risk factor(s), the CAC score could be used to lower the likelihood 
of CAD in these patients. In patients with multiple risk factors, few had a CAC score of zero, and the CAC score could 
only be used to determine the extent of CAC.

As over 70% of our study population were females, this shows that in clinical practice, clinicians are most likely to 
perform CAC scores in females. A possible explanation would be the growing attention to sex differences in cardio
vascular disease.26 Women often present with other symptoms than men, with (typical) angina being less frequently 
reported, and these symptoms can also be caused by other conditions.26 Therefore, it can be difficult to distinguish 
whether these symptoms originate from CAD. In such cases, a clinician may use the CAC score to increase or decrease 
the clinical likelihood of obstructive CAD.

In further analyses, we compared the CAC score with results of exercise ECG, and compared both to results of 
coronary angiography. First, we observed a high rate of inconclusive exercise ECG results (25%). Second, patients with 
an abnormal exercise ECG had somewhat higher CAC scores, although the association was weak and not statistically 

56.0%

12.2%
0.0%

28.0%

39.0%

23.1%

12.0%

26.8%

38.5%

4.0%

22.0%

38.5%

0

25

50

75

100

CAC = 1-99 (n = 25) CAC = 100-399 (n = 41) CAC ≥ 400 (n = 26)

P
er

ce
nt

ag
e

Significant stenosis
Non-significant stenosis
Wall irregularities
Normal

Figure 4 Results of coronary angiography compared with results of CAC score. For each CAC score result (CAC score = 1–99, CAC score = 100–399, CAC score ≥ 400) 
the distribution of results of coronary angiography is shown.
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significant. Moreover, more than 40% of patients with abnormal exercise ECG had CAC score of zero. Third, there was 
no association between exercise ECG and coronary angiography. In contrast, higher CAC scores were significantly 
associated with more severe abnormalities on coronary angiography. Previous studies have also reported a low diagnostic 
accuracy of exercise ECG for detecting CAD and a high rate of inconclusive tests.8,9 Therefore, we suggest using the 
CAC score in the diagnostic work-up of chest pain rather than exercise ECG to increase or decrease the likelihood 
of CAD.

Previous studies have incorporated the CAC score, in addition to PTP and risk factors, into a single risk model to 
predict cardiovascular events and mortality.27,28 In these studies, adding the CAC score improved risk stratification, 
mostly by identifying individuals at low risk for events. Furthermore, we observed a clear association between CAC 
score and coronary angiography results. This is consistent with findings from previous studies on symptomatic patients in 
a non-acute setting, where higher CAC scores were found to be strongly and independently associated with an increased 
risk for MACE.12–14 It should be noted that a CAC score of zero does not fully exclude significant coronary stenosis from 
a non-calcified lesion, although the prevalence of obstructive stenosis ≥70% on CTCA was only 1.4% when the CAC 
score was zero.29

Strengths and Limitations
The results of our study were based on real-life data, which improves the generalizability of our results. However, this 
study had several limitations. First, as this was a retrospective study, clinical symptoms were based on hospital medical 
records. Although symptoms were generally well documented, it is possible that not all symptom characteristics were 
provided in all cases, with consequently an underrepresentation of patients with typical angina. Second, due to the 
retrospective study design, we could not assess reasons for performing or not performing CAC score and exercise ECG. 
Third, coronary angiography was performed in one-quarter of all patients with a CAC score > 0. Unfortunately, we could 
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not assess the extent to which the (combination of) results of CAC score and exercise ECG played a role in the decision 
to perform coronary angiography. Information on other influencing factors was also not available. For example, 
a clinician might proceed to additional diagnostics faster when a patient has continuous symptoms during follow-up. 
Fourth, no data were available on patients with exercise ECG in whom CAC score was not performed. Therefore, we 
were unable to validate whether association between exercise ECG and coronary angiography was absent in patients 
without CAC scores. Fifth, most patients in the hospital catchment area are Caucasians. People of Caucasian descent 
generally have a higher CAC score than people of other ethnicities.30 Therefore, our results might be different in 
populations of other ethnicities.

Conclusion
In this clinical practice study, we showed that CAC score can be used in addition to PTP for obstructive CAD to increase 
or decrease the clinical likelihood of CAD. Furthermore, CAC score might be more useful in the diagnostic work-up of 
chest pain than exercise ECG.
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