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Abstract

Background and Objectives: Coronary computed tomography angiography (CCTA) has be-
come a central non-invasive imaging modality for the evaluation of suspected chronic coro-
nary syndromes. Nevertheless, referral patterns and sex-related differences in real-world
CCTA utilization may vary according to demographic structure, healthcare accessibility,
and regional clinical practice. The present study aimed to evaluate age- and sex-related
patterns in CCTA referrals and coronary atherosclerotic burden within a real-world Eastern
European single-center CCTA referral cohort. Materials and Methods: We performed a
retrospective analysis of 2742 consecutive CCTA examinations at a tertiary center in Sibiu,
Romania, between March 2019 and January 2025. The demographic profile of the referral
cohort was compared with the adult population structure of Sibiu County. Subsequently, an
age- and sex-stratified proportional subsample of 397 cases was selected from the CCTA co-
hort for detailed analysis of sex-related differences regarding coronary artery calcium score
(CACS), significant coronary stenoses, and significant cardiovascular event risk. Results:
The age distribution of the CCTA referral cohort differed significantly from that of the adult
county population (p < 0.01), with referrals concentrated predominantly between 55 and
79 years of age. Female patients were overall more frequently represented within the refer-
ral cohort compared with the underlying county population; however, males demonstrated
significantly higher coronary artery calcium scores, a greater prevalence of significant
coronary stenoses, and higher revascularization risk compared with females—particularly
between 50 and 79 years of age—within the stratified proportional subsample. In contrast,
patients younger than 40 years demonstrated very low rates of significant coronary disease
regardless of sex. Conclusions: This study provides a real-world perspective on age- and sex-
related patterns in CCTA utilization and coronary atherosclerotic burden within an Eastern
European imaging center. The findings highlight the interaction between demographic
structure, guideline-directed diagnostic strategies, and coronary imaging utilization in
routine clinical practice.
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1. Introduction

Coronary Artery Disease (CAD) remains one of the leading causes of morbidity and
mortality worldwide, representing a major public health burden despite significant ad-
vances in prevention, diagnosis, and treatment [1-4]. Beyond its clinical impact, CAD
generates substantial healthcare costs through repeated hospitalizations, long-term medical
therapy, invasive procedures, and productivity loss [5-8]. Consequently, establishing effi-
cient diagnostic pathways capable of accurate risk stratification and appropriate allocation
of diagnostic resources is essential in contemporary cardiovascular practice.

Current diagnostic strategies for suspected chronic coronary syndromes rely on inte-
grated clinical risk assessment models designed to estimate the probability of obstructive
CAD and guide further investigations. The 2024 guidelines of the European Society of Car-
diology for chronic coronary syndromes recommend the use of the Risk Factor-weighted
Clinical Likelihood (RE-CL) model, which incorporates age-, sex-, symptom-, and cardio-
vascular risk factor-related variables to improve estimation of obstructive CAD probability
and facilitate selection of subsequent diagnostic testing [9]. Such approaches aim to opti-
mize diagnostic efficiency while minimizing unnecessary investigations and associated
healthcare expenditures.

Nevertheless, sex-related differences in the prevalence, presentation, diagnostic evalu-
ation, and management of CAD continue to represent a major challenge in clinical prac-
tice [10-12]. Women frequently present with atypical symptoms, different patterns of
coronary involvement, and a lower prevalence of obstructive epicardial disease despite
persistent ischemic symptoms, factors that may contribute to delayed diagnosis or under-
recognition [13-16]. In addition, cardiovascular risk patterns in women evolve across the
lifespan, with menopausal transition contributing to increased long-term cardiovascular
risk and potentially influencing CAD presentation across different age groups [17]. In
contrast, men more commonly exhibit typical obstructive patterns and are often referred
earlier for advanced diagnostic investigations. These disparities may ultimately influence
both diagnostic yield and therapeutic management [10,18-20]. Similar findings were also
observed in our previous work evaluating sex-related differences in patients with non-ST
elevation acute coronary syndromes [18].

Importantly, sex-related differences in CAD assessment may be further influenced by
regional and socioeconomic particularities, including standards of living, cardiovascular
risk factor burden, healthcare accessibility, urban-rural distribution, and cultural or behav-
ioral determinants. In addition, considerable geographic variability exists regarding the
availability and utilization of non-invasive imaging modalities for CAD diagnosis [21-23].
The 2024 European Society of Cardiology guidelines emphasize coronary computed tomog-
raphy angiography (CCTA) as the preferred first-line non-invasive imaging modality for
many patients with suspected obstructive CAD because of its high diagnostic accuracy
and negative predictive value. By comparison, although exercise electrocardiography
has a more limited role because of its lower sensitivity and specificity, the guidelines still
acknowledge its utility in healthcare systems where advanced imaging techniques are less
accessible, reflecting the reality of regional disparities in resource availability [9].

Within this context, evaluating local referral patterns and sex-related disparities in
patients undergoing CCTA may provide important real-world insights regarding diagnostic
behavior and disease characterization. Such analyses are particularly relevant in regions
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where demographic structure, healthcare infrastructure, and investigation availability may
influence patient selection for advanced imaging.

Considering these local specificities, the present study aims to propose and implement
a protocol for evaluating the demographic and clinical profile of patients referred for CCTA
in a medium-sized Eastern European city, using Sibiu as a real-world model. The study is
based on two complementary objectives:

(A) Assessment of the demographic structure of CCTA referrals in one of the main
institutions in Sibiu capable of performing this investigation, using the general adult popu-
lation structure of Sibiu County as a contextual demographic benchmark and interpreting
the findings in the context of current clinical guidelines; and

(B) Selection of an age- and sex-stratified proportional subsample from patients re-
ferred for CCTA, followed by evaluation of sex-related differences regarding coronary
calcium score, major coronary event risk category according to calcium score, the presence
of significant coronary lesions, and age distribution.

Through this approach, the study seeks to explore potential sex disparities in the
diagnostic pathway of CAD within a local real-world cohort.

2. Materials and Methods
2.1. Study Setting and Population

The present study was conducted through a retrospective analysis of data collected
from patients evaluated by coronary computed tomography angiography (CCTA) at the
Sibiu Clinical Pediatric Hospital between 18 March 2019, and 15 January 2025. During this
period, there were a total of 2742 CCTA examinations within the institution.

The study was designed in two consecutive stages.

First, the demographic profile of patients referred for CCTA was analyzed and com-
pared with the demographic structure of the general adult population of Sibiu County.
Comparisons were performed according to age categories and sex distribution in order
to evaluate potential disparities in referral patterns for advanced coronary imaging. The
2023 adult Sibiu County population was used as the reference demographic structure for
comparison with the CCTA referral cohort. Demographic data were obtained from the data
published by the Sibiu County Directorate of Statistics in 2024 [24]. Similar demographic
stratification approaches have previously been used in Romanian epidemiologic stud-
ies [25,26]. Because the referral cohort covered March 2019 to January 2025, this comparison
was considered an approximation of demographic representativeness rather than a direct
incidence-rate analysis.

Second, a stratified age- and sex-proportional subsample was extracted from the
overall CCTA cohort. Because detailed imaging variables required manual review of
individual coronary CT angiography examinations, these data were collected in a an age-
and sex-stratified subsample rather than in the entire cohort of 2742 referrals. Patients were
stratified by age group and sex, and selected alphabetically within each stratum to preserve
the demographic structure of the source cohort. Given the exploratory nature of the study,
this sampling approach was considered appropriate.

Sample size estimation for the stratified proportional subsample was performed using
the standard finite population correction formula assuming a 95% confidence level, 5%
margin of error, and maximal variance assumption (p = 0.5) according to Equation (1):

NxZ2xp(1-p)

"TREN-D)+Z2xp(1-p)

1)

where

e 1 =required sample size;
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e N = population size;
e  Z = Z-score corresponding to the selected confidence level;
e p = estimated population proportion;
e d=margin of error.
Using:
e N =2742 (CCTA referral cohort);
e 7 =1.96 (for a confidence level of 95%);
e p=0.5 (estimated for sex distribution);
o 4=0.05

This yielded a minimum representative sample size of approximately 338 individuals.
To preserve adequate subgroup sizes for stratified proportional sampling and subsequent
subgroup analyses, adjacent age categories were merged into broader age intervals (<40,
40-49, 50-59, 60-69, 70-79, and >80 years). The subsample was stratified according to both
age interval and sex distribution within each age category relative to the overall CCTA
referral cohort.

A final stratified proportional subsample of 397 patients was subsequently selected to
preserve proportional representation across demographic strata.

Within this subgroup, demographic and imaging-related parameters associated with
coronary artery disease were collected and analyzed. The evaluated variables included
coronary artery calcium (CAC) score, Agatston score-based coronary event risk categories,
presence or absence of coronary lesions, as well as lesion number and severity.

Significant coronary lesions were analyzed according to predefined severity thresh-
olds. A coronary lesion was predefined as obstructive (significant) when the diameter
stenosis was >50% in the left main coronary artery or >70% in any other major epicardial
vessel (LAD—Ileft anterior descending coronary artery, LCX—left circumflex coronary
artery, RCA—right coronary artery) and their main branches with a reference diameter
>2 mm. These cut-offs are concordant with the 2024 ESC (European Society of Cardiology)
Guidelines on chronic coronary syndromes [9], the 2021 ACC/AHA /SCAI (American
College of Cardiology/American Heart Association/Society for Cardiovascular Angiog-
raphy & Interventions) revascularization guideline [27], and the CAD-RADS (Coronary
Artery Disease Reporting and Data System) 2.0 reporting system [28], and have been val-
idated against invasive coronary angiography and fractional flow reserve in landmark
trials [29-33]. Stenosis of 1-49% was classified as nonobstructive; chronic total occlusions
were coded as 100% stenosis.

Furthermore, in addition to the continuous coronary artery calcium score (CACS),
patients were classified according to Agatston score-based coronary event risk categories,
as reported in their original CCTA examination, using cut-off values previously established
in the literature. In particular, a CAC score >400, as determined by the Agatston method,
was used to define a significant risk of having a cardiovascular event [34].

Subsequently, sex-related differences were assessed regarding CAC score distribution,
Agatston-derived cardiovascular event risk category, prevalence of significant coronary
lesions, and age distribution.

2.2. Statistical Analysis

Categorical variables were described using frequencies and percentages. Continuous
variables were described using measures of central tendency and dispersion, including
mean values, standard deviations, minimum and maximum values, interquartile ranges,
and 95% confidence intervals where applicable.

The distribution of continuous variables was evaluated for normality using the
Shapiro-Wilk or Kolmogorov-Smirnov tests, depending on sample characteristics. Com-
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parative analyses between groups were subsequently performed using parametric or
non-parametric statistical tests as appropriate. Associations between categorical variables
were assessed using Pearson’s chi-square test or Fisher’s exact test. To identify specific
age categories contributing to the overall distributional difference, adjusted standardized
residuals derived from contingency table analysis were examined.

Continuous variables were compared using the independent samples t-test or Mann—
Whitney U test.

A two-sided p-value < 0.05 was considered indicative of statistical significance through-
out the analysis.

Generative Al (ChatGPT, OpenAl, GPT-5.5) was used to refine the language for clarity
and improve the readability of the manuscript. Al assistance was not used for data analysis,
interpretation of results, or the generation of original scientific content. The final content
was reviewed and edited by the authors to ensure accuracy and alignment with the study
objectives. The authors take full responsibility for the scientific integrity and conclusions
presented in this manuscript.

3. Results
3.1. Sibiu County Population and Coronary CTA Referrals in the Study Imaging Center

The age- and sex-specific distributions of the Sibiu county population and the coronary
CT angiography referral cohort are presented in Figure 1.

Age and gender distribution in county and cohort population

Age category (years)
85 and above m
80_84 Males —— Females
75-79 I
70-74 ' |
65-69 ' ______________________________________________________________|
60-64 - _________________ ! _________________________________________|]
55-59 ' _____________________________________|]
50-54 I
45-49 ! |
40-44 I
35-39 I
30-34 ]
25-29 1]
20-24 m
8% 6% 4% 2% 0% 2% 4% 6% 8% 10% 12%
County females County males B Cohort females B Cohort males

Figure 1. Age- and sex-specific distribution of the Sibiu County population and the coronary CT
angiography referral cohort. Bars represent the percentage contribution of each age and sex subgroup
to the total population and total referral cohort, respectively. Male categories are displayed on the left
side and female categories on the right side of the pyramid.

The age distribution of the coronary CT angiography referral cohort differed signif-
icantly from that of the adult Sibiu County population (p < 0.001). Table 1 presents the
proportional age-group distributions of the county population and referral cohort together
with the adjusted standardized residual values derived from contingency table analysis.
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Table 1. Comparison of age-group distributions between the adult Sibiu County population and the
coronary CT angiography referral cohort.

Age Group County (%) CCTA Cohort Adjusted Standardized Residual

(Years) (%) for the CCTA Cohort
20-24 6.78 0.26 —13.6
25-29 6.79 0.51 —13.1
30-34 8.47 0.98 —141
35-39 9.18 2.33 —12.4
40-44 9.46 4.85 —8.2
45-49 9.56 7.66 -3.4
50-54 9.56 12.62 54
55-59 7.83 14.81 135
60-64 7.49 16.41 17.6
65-69 8.89 18.75 18
70-74 6.91 13.86 14.2
75-79 411 5.29 31
80-84 2.79 1.42 —4.3

85 and above 2.18 0.26 —6.9

Percentages represent the proportional contribution of each age category to the total county population and total
referral cohort, respectively.

Figure 2 provides a visual illustration of the adjusted standardized residuals for age-
group representation within the coronary CT angiography referral cohort relative to the
adult Sibiu County population.

Adjusted standardized residuals for coronary
CTA cohort/ age category (years)

< ~ & > k7 &L &
5 & 3y 73 by 73 £y QA
% N W W % % LA

-5

-10
-15

-20

Figure 2. Adjusted standardized residuals for age-group representation within the coronary CT
angiography referral cohort relative to the adult Sibiu County population.

Sex distribution comparisons across age categories between the adult Sibiu county
population and the coronary CTA referral cohort are summarized in Table 2.

Table 2. Sex distribution across age groups of county and cohort populations.

Age Group (Years) County Males (%)  CCTA Cohort Males (%) p-Value

ALL 47.5 44.3 <0.01
20-24 51 714 0.454 *
25-29 50.3 50.0 1*
30-34 50.8 70.4 0.042
35-39 51.2 59.4 0.19
4044 51.7 60.9 0.034
45-49 514 52.9 0.673
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Table 2. Cont.

Age Group (Years) County Males (%)  CCTA Cohort Males (%) p-Value

50-54 50.2 49.7 0.864
55-59 47.7 42.6% 0.041
60-64 45.5 43.6 0.41
65-69 42.5 36.8 <0.01
70-74 42.1 36.6 0.03
75-79 40 40.7 0.87
80-84 33.6 51.3 0.02
85 and above 29.2 714 0.026

p-values marked with “*” were obtained using Fisher’s exact test. Percentages represent the proportion of males
within the county population and the CCTA referral cohort, respectively.

3.2. Sex-Related Differences Within the CCTA Stratified Proportional Subsample

Table 3 reports the number of patients in the source CCTA cohort and the selected
stratified proportional subsample for each age—sex stratum. Due to the relatively low
number of patients younger than 40 years, these age categories were analyzed collectively.
Similarly, due to the relatively low number of patients older than 80 years, these age
categories were also analyzed collectively.

Table 3. Age-Sex Stratum Sizes in the Original CCTA Cohort and the Stratified Proportional Subsample.

Original CCTA Cohort Stratified Proportional
Age Group (Years) s Males SubsamplepMales
ALL 1214 (44.28%) 177 (44.58%)
Under 40 69 (61.61%) 9 (64.29%)
40-49 192 (55.98%) 28 (56.00%)
50-59 345 (45.88%) 50 (46.30%)
60-69 385 (39.94%) 56 (39.72%)
70-79 198 (37.71%) 28 (38.36%)
80 and above 25 (54.35%) 6 (54.55%)

Data are presented as absolute values and percentages within the age stratum.

Data regarding sex-related differences in the stratified age-and-sex proportional coro-
nary CCTA subsample are provided in Table 4.

Table 4. Sex-related differences in the stratified proportional CCTA subsample.

Significant Cardiovascular Event Risk

Age Group CACS Significant Coronary Stenoses (Agatston Score-Based Risk Category)
Males Females p-Value Males %  Females %  p-Value Males % Females %  p-Value
ALL 67.3 [360.7] 2.35 [78.75] <0.01 40.7 19.5 <0.01 19.8 6.8 <0.01
Under 40 01[3.9] 0 (constant) 0.364 0 0 - 0 0 -
40-49 0.15 [3.93] 0 [<0.001] 0.011 17.9 9.1 0.444 * 3.6 0 1*
50-59 42.45 [142.33] 0[2.33] <0.01 32 13.8 0.023 10 3.4 0.168
60-69 119.45 [426.63] 8[117.65] <0.01 53.6 18.8 <0.01 26.8 83 <0.01
70-79 339.7 [727.35] 44.7 [153.95] <0.01 60.7 31.1 0.013 39.3 8.9 <0.01
8&1%222 505.08 +461.99  244.5 + 244.26 0.288 66.7 60 1 50 40 1

Results presented for continuous variables as median [IQR] where not normally distributed or mean 4 SD
(standard deviation) where normally distributed (i.e., in the 80 and above category); p-values marked with
“*” were obtained using Fisher’s exact test.
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4. Discussion

The age distribution of the coronary CT angiography referral cohort differed signif-
icantly from that of the adult Sibiu County population (p < 0.001). As illustrated by the
adjusted standardized residual analysis, age categories between 55 and 79 years contributed
most strongly to the observed deviation in cohort structure relative to the county popula-
tion baseline. The highest positive residual values were observed in the 60-64-year and
65-69-year age groups, indicating a greater proportional contribution of these categories to
the CCTA referral cohort.

Conversely, negative residual values were observed predominantly in younger age cat-
egories, particularly between 20 and 44 years, reflecting lower proportional representation
within the referral cohort relative to the underlying county population structure. Negative
residual values were also observed in the 80-84-year and >85-year age groups. Rela-
tively few CCTA referrals were observed in patients younger than 35 years or older than
85 years. The age distribution of CCTA referrals observed in our cohort—with a marked
under-representation of patients younger than 35 years and older than 85 years—reflects
well-established clinical, biological, and guideline-driven determinants of test selection
rather than a referral bias per se.

At the lower end of the age spectrum (<35 years), the pre-test probability of obstructive
coronary artery disease is intrinsically very low, with reported prevalence of angiographi-
cally significant CAD below 5% even in symptomatic populations [35]. Current pre-test
probability models endorsed by the 2024 ESC guidelines advise against anatomical imaging
when the likelihood of CAD is very low, as positive findings would be dominated by false
positives and incidental non-obstructive plaque [9]. In addition, the cumulative lifetime
risk of stochastic effects from ionizing radiation is also greatest at younger ages [36,37]. Ac-
cordingly, clinical assessment and functional, non-radiating tests are preferred as first-line
evaluations in young symptomatic patients, with CCTA reserved for those with a strong
suspicion of premature atherosclerosis (e.g., familial hypercholesterolemia, family history
of premature CAD, or persistent typical angina).

At the opposite side of the age spectrum (>85 years), the low utilization of CCTA
is multifactorial. Diagnostic performance declines because extensive coronary calcifica-
tion produces blooming artefacts that overestimate stenosis severity and reduce speci-
ficity [38,39]; adequate heart-rate control and image quality are harder to achieve given
the higher prevalence of atrial fibrillation and contraindications to beta-blockers [40]; and
the risk of contrast-induced kidney injury is greater [41]. In this context, complementary
functional approaches such as stress myocardial CT perfusion may prove useful in selected
patients, although their precise role in routine clinical practice remains under ongoing
investigation [42]. Most importantly, management of chronic coronary syndromes in this
age group is increasingly conservative—frailty, multimorbidity, and limited life expectancy
reduce the expected benefit of revascularization, and thus the added value of an anatomical
diagnosis—and both the 2024 ESC and the 2021 ACC/AHA /SCAI guidelines recommend
an individualized, frailty-adjusted approach [9,27,43].

Taken together, these considerations explain why the age distribution of CCTA referrals
in real-world practice—including in our cohort—follows a characteristic inverted-U shape,
concentrating diagnostic activity in the 50-80-year window, where the pre-test probability
of obstructive CAD, the diagnostic accuracy of CCTA, and the therapeutic implications of
its findings are all maximal.

In our study, sex distribution differed significantly between the adult Sibiu County
population and the coronary CTA referral cohort overall (p < 0.01), with males accounting
for a lower proportion of the referral cohort than of the county population (44.3% vs. 47.5%).
Age-stratified analysis demonstrated significant sex distribution differences across multiple
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age categories. Male patients were significantly more frequent in the CCTA cohort than
in the county population in the 30-34-year and 40-44-year age groups, as well as among
patients aged above 80 years. Conversely, male patients accounted for a significantly lower
proportion of the CCTA cohort than of the county population in the 55-59-year, 65-69-year,
and 70-74-year age groups. No statistically significant differences were observed in the
remaining age strata.

The observed age-dependent variation in referral patterns likely reflects the interaction
between the epidemiology of coronary artery disease, sex-specific clinical presentation,
and contemporary referral practices. Women more frequently present with symptoms sug-
gestive of myocardial ischemia despite a lower prevalence of obstructive coronary artery
disease and are disproportionately affected by ischemia with non-obstructive coronary
arteries—INOCA (Ischemia with No Obstructive Coronary Arteries)/ ANOCA (Angina
With Non-Obstructive Coronary Arteries), coronary microvascular dysfunction, and coro-
nary vasomotor disorders, all of which may increase referral for CCTA. Conversely, men
generally develop coronary atherosclerosis earlier and exhibit a greater burden of obstruc-
tive disease, potentially contributing to their greater representation among referrals in
selected younger age groups. Similar sex-related differences in the presentation and diag-
nostic evaluation of coronary artery disease have been reported in recent studies [44—46].

Within the proportional age- and sex-stratified subsample, however, males demon-
strated significantly higher coronary artery calcium scores (CACS), a greater prevalence of
significant coronary stenoses, and a higher prevalence of significant cardiovascular event
risk than females. These sex-related differences became progressively more pronounced
with advancing age, particularly between 50 and 79 years, where males consistently ex-
hibited higher CACS values and higher frequencies of significant coronary lesions. In
contrast, patients younger than 40 years demonstrated very low CACS values and no
cases of significant coronary stenoses or significant cardiovascular event risk in either sex.
Among patients aged 80 years and above, no statistically significant sex-related differences
were identified regarding CACS distribution, significant coronary stenoses, or significant
cardiovascular event risk, although the relatively small number of patients in this subgroup
likely limited statistical power.

Opverall, although women constituted a slightly larger proportion of the referral cohort
than expected from the background adult population, male patients within the proportional
age- and sex-stratified subsample consistently exhibited a substantially greater coronary
atherosclerotic burden. These findings are consistent with the well-established sex-related
epidemiology of coronary artery disease, whereby men develop coronary atherosclerosis
earlier and generally accumulate a greater burden of obstructive disease throughout middle
and older age. Similar sex-related differences in coronary atherosclerotic burden have been
consistently reported across diverse populations [10-12,47-49].

Strengths, Limitations, and Future Directions

The present study has several limitations. First, it was based exclusively on a retrospec-
tive coronary CT angiography imaging database, and only variables routinely documented
within imaging records were available for analysis. Standardized information regarding
cardiovascular risk factors, clinical presentation, referral indication, medication use, pre-test
probability, and the underlying nosological structure of the study population was there-
fore unavailable. Consequently, the observed age- and sex-related differences in coronary
artery calcium burden and stenosis severity should be interpreted as descriptive associa-
tions rather than independent or causal relationships, as they likely reflect the complex
interplay of unmeasured clinical factors within different demographic groups. Second,
detailed plaque characterization was performed on a stratified age- and sex-proportional
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subsample to enable comprehensive manual image review. This approach substantially
reduced the time required for manual extraction of detailed imaging variables compared
with reviewing all 2742 referrals. However, because patient selection within each stratum
was performed using a deterministic alphabetical procedure rather than probability-based
random sampling, the subsample was designed to respect age and sex stratification, and
representativeness for imaging findings should be interpreted in this context. Accordingly,
within-stratum selection was outcome-blind but non-random, and residual selection bias
cannot be excluded.

In addition, because the county demographic data were derived from a single refer-
ence year, whereas the CCTA referral cohort was accumulated over multiple years, the
findings should be interpreted as a comparison of demographic structure rather than
as a true population-based referral-rate analysis. Furthermore, the age-stratified sex
comparisons should be regarded as exploratory subgroup analyses and interpreted with
appropriate caution.

Despite these limitations, the study has several important strengths. By relying exclu-
sively on routinely collected imaging data, the methodology is simple, readily reproducible,
and can be implemented by virtually any CCTA center without dedicated prospective data
collection. Rather than establishing causal relationships, this approach provides a practical
overview of local referral patterns and coronary imaging findings, allowing centers to
identify demographic trends that may warrant further investigation. More broadly, this
pragmatic methodology may serve as a reproducible framework for individual CCTA
centers to characterize their own referral populations, identify region-specific epidemi-
ological patterns, and generate hypotheses for future clinically enriched investigations.
Future studies should integrate standardized imaging, clinical, and cardiovascular risk-
factor data across the entire cohort, enabling adjustment for important confounders while
providing valuable insight into the local epidemiology of coronary artery disease. Such
integrated registries could facilitate the identification of community-specific cardiovascular
risk profiles and support the development of targeted prevention strategies and public
health interventions.

5. Conclusions

The present study provides a real-world perspective on age- and sex-related referral
patterns for coronary CT angiography and the distribution of coronary atherosclerotic
burden within an age- and sex-proportional stratified subsample of an Eastern European
CCTA referral cohort. By contextualizing referral patterns against the demographic struc-
ture of the underlying adult county population and integrating imaging-derived markers
of coronary disease severity, the study contributes to a better understanding of how con-
temporary guideline-directed CCTA is applied in routine clinical practice. These findings
may serve as a basis for future prospective studies incorporating clinical risk factors and
referral indications to further refine patient selection and optimize the use of CCTA in the
evaluation of chronic coronary syndromes.
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ACC American College of Cardiology

AHA American Heart Association

ANOCA Angina With Non-Obstructive Coronary Arteries
AV Atrioventricular

CAC Coronary Artery Calcium

CAD Coronary Artery Disease

CAD-RADS Coronary Artery Disease Reporting and Data System
CACS Coronary Artery Calcium Score

CCTA Coronary Computed Tomography Angiography
CT Computed Tomography

ESC European Society of Cardiology

EACVI European Association of Cardiovascular Imaging
ECG Electrocardiography

IOR Interquartile Range

INOCA Ischemia with No Obstructive Coronary Arteries
LAD Left Anterior Descending Coronary Artery

LCx Left Circumflex Coronary Artery

MRI Magnetic Resonance Imaging

RCA Right Coronary Artery

RF-CL Risk Factor-Weighted Clinical Likelihood

SCAI Society for Cardiovascular Angiography & Interventions
SCCT Society of Cardiovascular Computed Tomography
SD Standard Deviation
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