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This study presents a retrospective assessment of the prevalence of multivessel
coronary artery disease and coronary artery calcification in patients diagnosed
with ischemic heart disease (IHD). A total of 120 patients were included in the
analysis, among whom multivessel coronary lesions were identified in 43.3% of
cases (n = 52). The highest prevalence was observed in patients older than 60
years, in whom multivessel disease was detected in 67.5% of cases. Coronary
artery calcification was significantly more frequent in elderly patients (p <
0.0001), which is consistent with global epidemiological trends.

The findings confirm that multivessel coronary artery disease is associated
with an increased risk of adverse clinical outcomes, while coronary calcification
represents an important prognostic marker in the context of ischemic heart
disease. These results highlight the need for improved diagnostic, preventive,
and therapeutic strategies aimed at reducing cardiovascular risk and optimizing
patient management.
Introduction

Cardiovascular diseases (CVDs) remain the leading cause of morbidity and
mortality worldwide. Over recent decades, a steady increase in their prevalence
has been observed, driven by the growing burden of cardiovascular risk factors
and lifestyle changes. Ischemic heart disease (IHD), as a major component of
CVDs, continues to account for a significant proportion of premature mortality,
disability-adjusted life years, and healthcare expenditures. In the context of
population aging, this issue has become increasingly relevant for healthcare
systems globally [1].

Particular attention has been directed toward multivessel coronary artery
disease, which is recognized as a critical prognostic determinant in patients with
IHD. Multivessel involvement is associated with a higher risk of acute coronary
events, increased procedural complexity during revascularization, and less
favorable long-term outcomes. Patients with multivessel disease often require
comprehensive treatment strategies and prolonged follow-up [2].

Coronary artery calcification represents another important marker of
advanced atherosclerosis and has been shown to correlate with plaque burden,
disease severity, and adverse cardiovascular outcomes. The presence of calcified
lesions may complicate interventional procedures and is associated with an
increased risk of restenosis and thrombosis [3].

The present study aims to evaluate the prevalence of multivessel coronary
artery disease and coronary artery calcification in patients with ischemic
heart disease, providing clinically relevant insights for risk stratification and
optimization of therapeutic strategies.
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Materials and Methods

A total of 120 patients who underwent coronary
angiography (CAG) at a tertiary care medical center were
included in the study. Ischemic heart disease was confirmed
in 84 patients, including both stable and acute clinical
presentations, while in 36 patients significant coronary
artery disease was not detected on angiography.

The mean age of the study population was 55.3 + 11.5
years. All participants provided written informed consent
prior to enrollment. The study was conducted in accordance
with the principles of the Declaration of Helsinki, with strict
adherence to ethical standards and patient confidentiality.

Inclusioncriteriaconsistedofclinicallyandinstrumentally
confirmed ischemic heart disease, documented history of
IHD including previous myocardial infarction, and informed
consent. Exclusion criteria included severe concomitant
cardiovascular  pathology, hypersensitivity to dual
antiplatelet therapy, cardiogenic shock, and intermediate
or high procedural risk according to the SYNTAX score.

Clinical evaluation included physical examination with
measurement of blood pressure and heart rate, 12-lead
electrocardiography, and transthoracic echocardiography
with assessment of left ventricular volumes, systolic
function, and valvular morphology. Laboratory investigations
comprised complete blood count, biochemical analysis,
serological screening, and coagulation profile.

All patients received guideline-directed medical
therapy, including nitrates, beta-blockers, statins, and dual
antiplatelet therapy. Additional pharmacological agents
were prescribed as indicated for comorbid conditions such
as arterial hypertension, diabetes mellitus, and arrhythmias.
Premedication with sedative and antihistamine agents was
administered prior to coronary angiography.

Based on angiographic findings, patients were managed
with optimal medical therapy, percutaneous coronary
intervention (PCl) with stent implantation, or coronary
artery bypass grafting (CABG). Procedural success was
assessed immediately following PCI. The primary endpoints
included major adverse cardiac events (MACE): cardiac
death, target vessel myocardial infarction, ischemia-driven
target lesion revascularization, and stent thrombosis.

Statistical analysis was performed using standard
methods. Continuous variables are presented as mean %
standard deviation. Group comparisons were conducted
using Student’s t-test or the x? test, as appropriate. A p-value
< 0.05 was considered statistically significant.

Results

Analysis of clinical characteristics revealed that acute
forms of ischemic heart disease (IHD), including acute

myocardial infarction (AMI) and acute coronary syndrome
(ACS), were more prevalent among younger patients
(Group 1), accounting for 24.1% of cases. In contrast, older
patients (Group 3) predominantly presented with chronic
IHD, which was observed in 85% of cases. Patients of
intermediate age (Group 2) showed a 62.7% prevalence of
chronic IHD. The frequency of comorbid conditions, such
as arterial hypertension (AH) and diabetes mellitus (DM),
increased significantly with age. AH was recorded in 48.3%
of younger patients, compared with 82.4% and 90.0% in the
intermediate- and older-age groups, respectively.

Echocardiographic parameters also demonstrated age-
dependent differences. Younger patients exhibited smaller
left ventricular (LV) volumes and preserved left ventricular
ejection fraction (LVEF). Older patients had increased LV
volumes accompanied by reduced LVEF. Specifically, in the
older group, a significant increase in left ventricular end-
diastolic volume (LVEDV) and a more pronounced reduction
in LVEF (by 4.1%) were observed, indicating an age-related
decline in myocardial contractile function.

Coronary angiography (CAG) revealed marked age-
related differences in coronary artery involvement. In
younger patients (Group 1), the left anterior descending
artery (LAD) was the most frequently affected vessel,
occurring in 20.7% of cases, whereas lesions of the left main
coronary artery (LMCA) were absent. Conversely, in older
patients (Group 3), all major coronary arteries—including
LAD, circumflex artery (Cx), and right coronary artery
(RCA)—were affected more frequently, with LMCA lesions
observed in 10% of cases. The frequency of involvement of
the main coronary arteries is presented in Figure 1.
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Figure 1: Comparative analysis of the incidence of major coronary
artery lesions.

Notes: Data are presented as percentages; LMCA — left main
coronary artery; LAD — anterior interventricular branch; DB —
diagonal branch; Al — intermedia artery; Cx— circumflex artery;
RCA — right coronary artery; ** — significant differences with
Group 1 (control) at p<0.0001
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Table 1: Coronary Artery Involvement by Age Group

CAG Parameter Group 1 (Young) Group 2 (Middle-aged) | Group 3 (Older) pl p2
Mean number of affected coronary arteries per 0.45 £ 0.69 1.49+1.30 2.50+1.66 0.481 0.258
patient
“Clean” coronary arteries (n=40) 20 (69.0%) 14 (27.5%) 6 (15.0%) 0.000 -
X2 11.395 - 18.615 - -
Single-vessel disease (n=28) 6 (20.7%) 15 (29.4%) 7 (17.5%) 0.010 -
x> 6.660 - 0.982 - 0.001
Multivessel disease (n=52) 3(10.3%) 22 (43.1%) 27 (67.5%) 0.006 -
X 7.790 - 0.000 - 20.082

Coronary artery stenosis also exhibited age-related
patterns. Inyounger patients(Group 1), the most pronounced
stenoses were observed in the RCA and circumflex artery
(Cx) territories, reaching 99.7% and 98.7%, respectively. In
older patients, the mean stenosis across different coronary
territories was 51.0 £ 32.8% for the left main coronary
artery (LMCA), reflecting a high degree of atherosclerotic
involvement in this age category.

Furthermore, the frequency of coronary artery
occlusions was significantly higher in older patients,
accounting for 51.6% of all occlusions in the study
population. In the intermediate-age group, this proportion
was 32.3%, and among younger patients, 16.1% of all
occlusions were observed. These data indicate a trend
toward more pronounced progression of atherosclerosis
with increasing age.

As shown in Table 1, the proportion of “clean” coronary
arteries (without significant stenosis) was highest among
younger patients (69.0%) and lowest in older patients
(15.0%). Multivessel disease was markedly more frequent
in older individuals, affecting 67.5% of cases, compared
with only 10.3% in younger patients. These findings confirm
the higher burden of multivessel coronary involvement in
the elderly population.

Overall, age-related differences in clinical and coronary
angiographic characteristics demonstrate a trend toward
increased disease severity with advancing age. Younger
patients more frequently presented with acute forms
of ischemic heart disease (IHD), often accompanied by
arrhythmias and microvascular angina. In contrast, older
patients exhibited more pronounced chronic IHD and
extensive multivessel coronary involvement, associated
with a higher risk of coronary occlusions and arterial
calcification.

Discussion

Cardiovascular diseases (CVD) remain a major global
public health challenge. In 2017, CVD accounted for 17.8
million deaths and resulted in the loss of 35.6 million
disability-adjusted life years [4]. The majority of this burden

falls on low- and middle-income countries, as evidenced by
higher incidence rates in regions such as South Asia, where
urbanization and lifestyle changes significantly increase
the risk of ischemic heart disease (IHD) [5]. It is important
to note that the high prevalence of risk factors—including
hypertension, obesity, physical inactivity, smoking, and
diabetes—also substantially impacts CVD statistics [6]. Our
findings are consistent with these trends. Specifically, 43.3%
of patients with IHD in our study exhibited multivessel
coronary artery involvement, which aligns with broader
global data reporting multivessel disease in 44%—66% of
patients presenting with acute myocardial infarction [7].
Multivessel disease is associated with higher mortality and
increased risk of recurrent myocardial infarction, making it
an important prognostic factor [8].

Another notable finding was the higher prevalence
of coronary artery calcification among older patients,
consistent with other studies demonstrating an age-related
increase in vascular calcification. It is well established that
atherosclerosis and vascular calcification progress with
age, and calcified deposits may contribute to thrombosis,
significantly increasing the risk of acute cardiovascular
events [9]. According to the literature, coronary artery
calcification occurs in 90% of men and 67% of women over
70 years of age, which corresponds with our observation
of higher calcification rates in older patients with IHD [10].

In patients with multivessel coronary involvement,
there was also a higher incidence of comorbidities such
as hypertension and diabetes, consistent with previously
published data [11]. Although our sample size was relatively
limited, the overall results corroborate key observations
reported in other populations. For example, our data are in
agreement with a study from Saudi Arabia, in which the left
anterior descending artery (LAD) was the most commonly
affected vessel among patients with myocardial infarction
[12]. In both studies, the LAD emerged as the primary target
vessel, highlighting its clinical significance in interventional
planning for patients with IHD.

Despite limitations related to sample size and
population characteristics, our findings are consistent with
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global trends, confirming a high risk of multivessel disease
and coronary artery calcification in older patients with IHD.
These results underscore the importance of preventive
strategies, early diagnosis, and ongoing research aimed at
improving treatment outcomes and reducing the global
burden of cardiovascular disease.

Conclusion

In this study, multivessel coronary artery disease
was observed in 43.3% of patients, with a prevalence of
67.5% among those aged 60 years and older. The results
demonstrated a strong association between age and
both multivessel disease and coronary artery calcification
(p<0.0001).

Coronary artery calcification was detected in a significant
proportion of patients, particularly in the older age group.
This phenomenon is likely related to the progression of
atherosclerosis and age-related changes in the vascular
system, which increase the risk of acute cardiovascular
events.

Furthermore, multivessel coronary involvement was
more frequently observed in patients with comorbidities
such as hypertension and diabetes, highlighting the
importance of a comprehensive approach to the
management and prevention of ischemic heart disease in
these patients.

Overall, the findings confirm the high prevalence
of cardiovascular disease, particularly in older adults,
and underscore the need for early diagnosis, risk factor
management, and individualized treatment strategies.
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