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Keywords: Introduction: The present study aims to compare the risk factors, clinical presentation, and severity of coronary
Atherosclerosis artery involvement in young compared to elderly CAD patients to assess the cardiovascular health status for
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better disease management and control of these specific patients.

Methods: This registry-based cross-sectional study was conducted using Coronary Angiography and Angioplasty
Registry (CAAR) patients in east of Tehran, Iran. The data were extracted from 330 patients with confirmed CAD
recorded by the CAAR during July 2021 to August 2023.

Results: The majority of patients in MCAD (68.2%) and VECAD (80%) were male, while the majority of PCAD
patients were female (51.8%). Among PCAD patients, the prevalence of diabetes (38.1%) was higher than in
other groups. The presence of IHD history in the father (38.1%) and mother (26.3%) was higher in the VECAD
group. The mean total cholesterol, LDL, and LDL/HDL ratio were higher in the VECAD group. Among MCAD
group (75.4%) compared to PCAD (58.1%) and VECAD (47.2%) groups, the multi-vessel disease was more
common.MCAD patients had the highest median Gensini score compared to PCAD and VECAD patients. Also, in
male compared to female the mean Gensini score was higher by 8 units (8 = 8.26, 95%CI = 0.24, 16.28).
Conclusion: Modifiable risk factors in young CAD patients are common. High LDL-C levels and smoking were the
common modifiable CVD risk factors in young patients, indicating the significant role of these traditional risk
factors in early atherosclerosis development alongside inheritable risk-factors such as positive family history that
were more common in young CAD patients. While, the severity of coronary artery involvement in individuals
with MCAD was higher, but the priority of involvement based on the type of vessel was almost the same in all
CAD groups.

Introduction in the arteries’ walls. Over time, these plaques narrow the blood vessels,
leading to partial disruption in blood supply and, in severe cases, com-

Among the various types of cardiovascular diseases, coronary artery plete blockage of blood flow to the heart and other organs, known as
disease is one of the most common disorders, also known as Ischemic atherosclerosis [1]. Atherosclerosis can lead to various symptoms such
Heart Disease (IHD) [1]. This type of disease is caused by the accumu- as angina or chest pain and heart attacks. Coronary artery disease is a
lation of plaque due to the deposition of cholesterol and other substances chronic process that begins in early adulthood and gradually progresses
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[2]. Epidemiological studies have shown that although most cases of
coronary artery disease and heart attacks occur in individuals over 55
years of age, >5 to 10% of cases occur in younger individuals. Addi-
tionally, the occurrence of atherosclerosis and its complications at a
younger age tends to be more severe and progressive than in older in-
dividuals [3].

Risk factors for coronary artery disease include obesity, hyperlipid-
emia, hypertension, diabetes, stress and anxiety, lack of physical activ-
ity, unhealthy diet, and the use of tobacco and alcohol. Non-modifiable
risk factors include age, gender, family history, and genetics. Individuals
with a family history of coronary artery disease, especially at a young
age, are particularly at risk of developing this type of disease [1,4,5]. In
recent decades, the high prevalence of these risk factors has led to an
increased incidence of obstructive vascular diseases worldwide, espe-
cially in Iran [6].

Based on available reports in Iran, ischemic heart diseases, including
coronary artery diseases, are the most common cardiovascular diseases
and have become the leading cause of mortality and disease burden [7].
Given the differences in the natural course of CAD in young and older
individuals, the present study aims to compare the risk factors, clinical
presentation, and severity of coronary artery involvement in individuals
under 45 years, under 65 years, and over 65 years of age, based on their
gender, to assess the cardiovascular health status for better disease
management and control of these specific patients.

Material and methods
Study design and participants

This single-center registry-based cross-sectional-comparative study
was conducted using Coronary Angiography and Angioplasty Registry
(CAAR) patients. CAAR contains a prospective follow-up of patients
under coronary angiography, presenting to Imam Hossein Hospital, one
of the main educational hospitals in east of Tehran, Iran. In this registry
system the inclusion criteria was adult patients (aged 18 years and
older) who underwent coronary angiography or angioplasty. In this
study, the data were extracted from 330 patients with confirmed coro-
nary artery diseases recorded by the CAAR during July 2021 to August
2023. The protocol of CAAR system was approved by review board of
Vice-Chancellor for Research and Technology, Shahid Beheshti Uni-
versity of Medical Sciences (SBMU) and has been approved by review
board of the Ethics Committee (IR.SBMU.RETECH.REC.1400.256).In
addition, this study was approved by the research ethics committee of
the vice-chancellor for Research, SBMU (IR.SBMU.RETECH.
REC.1400.732). In this registry system, the written informed consent
was obtained from all the participants.

Inclusion criteria

In this study, adult’s patients with confirmed CAD using coronary
angiography with specific conditions were included as follows:

Mature coronary artery diseases (MCAD): CAD occurring (at least
one vessel involvement with stenosis >50%) in men and women older
than 55 and 65 years, respectively [8].

Premature coronary artery diseases (PCAD): CAD occurring (at
least one vessel involvement with stenosis >50%) in men and women
younger than 55 and 65 years, respectively [8].

Very early coronary artery diseases (VECAD): CAD occurring (at
least one vessel involvement with stenosis >50%) in men and women
younger 45 years [9].

In addition about patients with multiple coronary angiography re-
sults during study time, we considered only first result of their coronary
angiography.
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Definition of the risk factors

In this registry system, hypertension defined as >140/90 mmHg or a
history of antihypertensive therapy [10]. Diabetes was defined as a
fasting blood glucose level of >126 mg/dl or HbA1C of >6.5% or the use
of either oral anti-diabetes agents or insulin [11]. Based on American
Heart Association’s classification dyslipidaemia defined as total
cholesterol >200 mg/dl, LDL >100 mg/dl, HDL <35 mg/dl, tri-
glycerides >150 mg/dl (or a combination thereof) or a history of anti-
lipemic agents [12]. Who smoked cigarettes at the time of examination
defined as current smoker and who was smoke free (at least one month)
at the time of the examination was classified as ex-smoker [13]. All of
the information about patients’ habits, medical history and family his-
tory are based on patients’ self-reporting, their medical and laboratory
records and clinical visits.

Coronary angiography and Gensini score

The Gensini score is considered a measure of the severity of coronary
stenosis and was estimated by a cardiologist who was blinded to the
patients’ group of study and all angiograms were interpreted by the
same cardiologist. Gensini score was estimated as follows: First, degree
of stenosis for each coronary artery was defined and rated to 1, 2, 4,8,16
and 32. Then importance of the lesion was rated as maximum 5 point to
minimum 0.5 point based on type of involved coronary vessel and
location of that lesion (proximal, midpart or distal part). Finally, the
Gensini score was estimated using summation of each coronary segment
score [14].

Sampling method and sample size calculation

Patients included in this study were randomly selected from the
database of CAAR based on age and gender classification. Simple
randomization was performed in six steps: [1] the CAD population based
on age and gender was defined; [2] the sample size was estimated; [3]
MCAD, PCAD and VECAD as CAD groups were listed in CAAR database;
[4] numbers were assigned to the units based on each CAD group; [5]
random numbers were assigned using “rand” function in excel; and [6]
our sample was selected.

Considering a prevalence of diabetes of at least 14% in PCAD patients
and 30% in MCAD patients [15,16], an error type one of 5% (x = 0.05),
and a power of 80% (8 = 0.2), the minimum sample size estimated in
each group is 110 CAD patients (total n = 330).

Statistical analysis

First, the normality of continuous variables was assessed using his-
togram. Continuous variables described as mean and standard deviation
(SD) or median and interquartile range (Q1-Q3) and categorical vari-
ables reported as frequency and percentage. To compare the means in
more than two groups was used from one-way Anova or Kruskal-Wallis
tests based on normality distribution of variables. The homogeneity of
variance was assessed using Bartlett’s test for normally distributed data
following one-way Anova test. In addition, for comparing the frequency
of categorized variables, was used from chi-square or Fisher’s exact test.
So that, if <20% of the expected number of cells was <5, we used the
chi-square test. If >20% of the expected number of cells was <5, Fisher’s
exact test was used.

Univariate and multivariable linear regression models were used to
detect the association between related factors and Gensini score as a
CAD severity index. For selecting the best variables to enter the last
multivariable model, a backward stepwise approach with P-value <0.2
was used. Also, about some variables such as total cholesterol and
HbAlc values that did not have statistical criteria for entering in
multivariable model (P-value >0.2), due to probable role of residual
confounding of these variables, were adjusted in last multivariable
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model. Before running the final multivariable linear regression model,
the linearity of quantitative predictors such as age, HbAlc, and total
cholesterol with Gensini score was assessed using a two-way scatter plot.
The fitting of the final model was assessed using the adjusted R-square
statistic with a value closer to 1 that indicating a better fit. Also, ho-
mogeneity of the variance test and normality of residuals were assessed.
All of the statistical analysis was set as P-value <0.05 (two-tailed) and
was performed using STATA version 14.

Results
General characteristics and prevalence of risk factors

The mean age of the 330 CAD patients was 55.1 + 13.2 years, and
216 (65.5%) were male. The majority of patients in MCAD (68.1%) and
VECAD (80%) were male, while the majority of PCAD patients were
female (51.8%).

Totally, the mean of Body Mass Index (BMI) among CAD patients was
27.8 + 4.9 kg/m% No difference was observed in mean of BMI and
median of hip circumference among the three study groups. However,
median of waist circumference was higher in the PCAD (median = 99,
IQR =92-108) and VECAD (median = 98, IQR = 89-105.5) groups
compared to the MCAD (median = 94, IQR = 87-102) group.

The median years of being a smoker (median = 40, IQR = 20-40) in
MCAD patients have been higher compared to other groups, but the
prevalence of current smoker was higher in VECAD patients compared
to the other two groups. Specifically, 49% of VECAD patients were
current smokers, while this percentage was 30% and 30.9% in PCAD and
MCAD patients, respectively.

In CAD patients, hypertension (50.4%), dyslipidaemia (33%) and
diabetes (32.8%) were the most prevalent underlying diseases, respec-
tively. Among PCAD patients, the prevalence of diabetes (38.1%) was
higher than in other groups, while the prevalence and median of disease
onset age of other diseases was higher among MCAD patients compared
to the PCAD and VECAD groups (Fig. 1).

In addition, 16.3%, 14.9% and 4.5% in MCAD, VECAD and PCAD
had history of PCI, respectively.

In terms of the family history of CVA/TIA, the presence of a history of
CVA/TIA in the father was higher in the VECAD group (10%). Addi-
tionally, in the VECAD group, the positive history of IHD in the father
(38.1%) and mother (26.3%) especially at their young age was higher
(Fig. 1).
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The laboratory findings were also compared among the three groups.
After excluding the patients who were under treatment with antilipemic
agents, it was observed that the median of total cholesterol, LDL, and
LDL/HDL ratio were higher in the VECAD group compared to the other
groups. However, no differences were observed in the levels of FBS,
HbAlc, Triglyceride and HDL among the groups. Table 1 provides more
detailed information about the variables studied and the results ob-
tained in the comparison of the three groups (Table 1).

Clinical presentations in admission time

Based on results of Table 2, in CAD patients, chest pain (71.8%) and
dyspnea (46.6%) were the most prevalent chief complaints at the time of
admission, respectively. In the VECAD group, 75 patients, (68.1%),
presented with typical chest pain, while this percentage was 61.8% in
the PCAD group and 43.6% in the MCAD group. This indicates that more
patients in the VECAD and PCAD groups presented with typical chest
pain. In the MCAD group, prevalence of patients without any symptoms
(15.4%) was higher than others.

In CAD patients, unstable angina (45.1%), stable angina (20.1%) and
ST-Segment Elevation Myocardial Infarction (STEMI) (12.4%) were the
most prevalent cardiac presentations at the time of admission, respec-
tively. The most common cardiac presentations compared to other
groups were 55.4% unstable angina, 29% stable angina and 19% STEMI
in MCAD, PCAD and VECAD, respectively. On the other hand, in the
MCAD group, a greater number of patients presented with non-ischemic
symptoms compared to the other two groups (Table 2, Fig. 2).

Angiography’s results and Gensini score

Most of the CAD patients (60.3%) had multi-vessel disease. The
prevalence of single-vessel disease (SVD) among VECAD (52.7%) and
PCAD (41.8%) was higher than MCAD group (24.5%). The median score
of Gensini was different among the three groups, so that MCAD patients
(median = 34, IQR = 16-54) had the highest median score (more severe)
compared to PCAD (median = 22, IQR = 10-36) and VECAD patients
(median = 18, IQR = 10-30) (Fig. 3). In addition, in CAD patients, LAD
(73.9%), RCA (51.21%) and diagonal (37.8%) were the most type of
vessels’ involvement, respectively. This priority of involvement based
on the type of vessel was almost the same in all CAD groups. With the
minor difference that in the PCAD group, involvement in the LCX was in
the third order (LAD =79%, RCA = 50.9% and LCX = 33.6%). It should

38.1 23.6
50.9 34.5
40.7 60
30 49
19 22.7

8.1 18.1

Fig. 1. Prevalence of modifiable and non-modifiable risk factors in MCAD, PCAD and VECAD patients.
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Table 1

General and clinical characteristics of patients based on CAD groups.
Variables MCAD PCAD Very early CAD Total P_value

(n=110) (n =110) (n =110) (n = 330)

General information:
Age (years) 69.9 + 8.6 53.9 + 4.9 41.5 + 4.6 55.1 +13.2 <0.001
Gender
Female 35 (31.8) 57 (51.8) 22 (20.0) 114 (34.5)
Male 75 (68.2) 53 (48.2) 88 (80.0) 216 (65.5) <0.001
Anthropometric assessment:
Waist circumference (cm) 94 (87-102) 99 (92-108) 98 (89-105.5) 97 (89-105) 0.010
Hip circumference (cm) 96 (88.5-103.5) 100 (91-107) 100 (92-108) 99 (90-107) 0.216
Body Mass Index (BMI, kg/m?) 27.46 + 4.8 28.24 + 5.4 27.90 + 4.5 27.87 + 4.9 0.453
Habits and underlying diseases (Yes):
Current smoker 34 (30.9) 33 (30.0) 54 (49.0) 121 (36.6) 0.004
Duration of smoking (years) 40 (20-40) 25 (20—-30) 20 (10—20) 20 (15-30) <0.001
Ex-smoker 7 (6.4) 327) 4(3.9) 14 (4.3) 0.403
Opium addiction 21 (19.0) 19 (17.2) 22 (20.0) 62 (18.7) 0.870
History of diabetes 40 (36.7) 42 (38.1) 26 (23.6) 108 (32.8) 0.041
Diabetes onset time (years) 9 (2-15) 13 (3-19) 5.5 (2.5-8.5) 8 (3-15) 0.097
History of hypertension 72 (66.0) 56 (50.9) 38 (34.5) 166 (50.4) <0.001
Hypertension onset age (years) 6.5 (2-15) 2(1-7) 3(1-8) 4(1-10) 0.008
History of dyslipidemia 42 (38.1) 37 (33.6) 30 (27.2) 109 (33.0) 0.225
History of Ischemic Heart Disease (IHD) 42 (38.1) 24 (21.8) 20 (18.1) 86 (26.0) 0.002
History of Myocardial Infarction (MI) 11 (10.1) 5(4.5) 10 (9.0) 26 (7.6) 0.262
History of heart failure 35(32.1) 17 (15.4) 16 (14.8) 68 (20.8) 0.002
History of PCI 17 (16.3) 5 (4.5) 16 (14.9) 38 (11.8) 0.014
History of CABG 219 0 (0.0) 2(21) 4(1.3) 0.395
History of Cerebral Vascular Accident / Transient Ischemic Attack(CVA/TIA) 9(8.2) 6(5.4) 3(2.7) 18 (5.4) 0.203
History of Chronic Kidney Disease (CKD) 12 (10.9) 1(0.9) 327 16 (4.8) 0.001
Family history of CVA/TIA
Mother 8(7.2) 1(0.9) 4(3.6) 13(3.9) 0.056
Disease onset in age of <55 years (mother) 3(2.7) 1(0.9) 2(1.8) 6(1.8) 0.874
Father 4 (3.6) 1(0.9) 11 (10.0) 16 (4.8) 0.006
Disease onset in age of <55 years (father) 1(0.9) 0 (0.0) 3(2.7) 4(1.2) 0.329
Family history of IHD /MI
Mother 13 (11.8) 26 (23.6) 29 (26.3) 68 (20.6) 0.018
Disease onset in age of <65 years (mother) 5(4.5) 21 (19.0) 25 (22.7) 51 (15.4) <0.001
Father 13 (11.8) 23(20.9) 42 (38.1) 78 (23.6) <0.001
Disease onset in age of <55 years (father) 4(3.6) 9(8.1) 20 (18.1) 33(10.0) 0.001
Laboratory results’:
HbAlc (%) 6.3 (5.9-6.4) 6 (5.8-6.2) 5.9 (5.7-6.4) 6 (5.8-6.3) 0.211
Fasting blood sugar (mg/dl) 106 (98-137) 99 (86-120) 102 (91-116) 103 (91-119) 0.256
Triglyceride (mg/dl) 110 (94-128) 117 (92-139) 133 (92-189) 123.5 (92-154) 0.137
Total Cholesterol (mg/dl) 138 (115-187) 148 (128-168) 163.5 (146-195) 157.5 (131-182) 0.019
LDL (mg/dl) 74.5 (59-85) 88.5 (76-105) 107 (95-127) 96 (81-114) <0.001
HDL (mg/dl) 35 (32-44) 35 (30-40) 37 (33-46) 36 (32-42) 0.144
LDL/HDL ratio 1.9 (1.6-2.4) 2.5(2.0-2.8) 2.7 (2.3-3.49) 2.5(2.0-3.1) 0.007

Data describes as n (%) or mean =+ standard deviation or median and interquartile range (Q1-Q3).
! The values are based on the exclusion of patients with a history of antilipemic or anti-diabetic agents /insulin use.

be noted that left main involvement was reported in 11 patients out of all
patients(3.3% of all CAD patients). Details are described in Table 2.

Associated factors to severity of vessel involvement

The univarte linear regression showed that only age and CAD groups
had an association with the Gensini score as severity index. The results
of adjusted linear regression model revealed that after adjusting con-
founding variables, in male compared to female the mean Gensini score
was higher by 8 units (B = 8.26, 95%CI = 0.24, 16.28). In addition, in
PCAD (B8 = —18.33, 95%CI = —34.30, —2.35) and VECAD (8 = —25.93,
95%CI = —49.07, —2.79) compared to MCAD patients the mean Gensini
score was lower (Table 3).

Discussion

This study was conducted to investigate and compare the prevalence
of risk factors and the severity of CAD in three groups of patients: MCAD,
PCAD, and Very early CAD, undergoing diagnostic coronary angiog-
raphy. In general, according to the study results, it can be said that the
prevalence of modifiable and non-modifiable risk factors in patients
with PCAD, VECAD, and MCAD are different.

The Gensini score comprehensively considers the number, location,
and severity of coronary artery lesions, providing a more scientifically
rigorous standard for evaluating coronary artery disease. Additionally,
this scoring system has been widely used in relevant studies to assess
clinical outcomes in CAD [14]. In our study, we also utilized this scoring
system to evaluate the severity of coronary artery disease in the
mentioned groups. Patients with MCAD had the highest Gensini score
compared to patients with PCAD and Very early CAD, demonstrating the
strong influence of increasing age on the severity of coronary artery
disease. According to the results of the current study, coronary artery
disease was not only more prevalent in men compared to women, but it
was also associated with greater severity. Additionally, individuals with
PCAD and VECAD had lower severity of coronary artery disease
compared to patients with MCAD. Our study revealed that 51.8% of
patients with PCAD were female, while 80% of the VECAD group
comprised males. The difference in the prevalence of risk factors in men
and women may also have an impact on the prevalence of coronary
artery disease.

As reported in the Sharma SK, et al. study [17], the prevalence of
diabetes, hypertension, and dyslipidemia in women with PCAD was
higher than in men with PCAD. Furthermore, according to the definition
of PCAD in our study, the occurrence of cardiovascular disease among
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Table 2
Clinical presentation, angiography’s finding and prognosis of CAD patients.
Variables MCAD PCAD Very Total P_value
(n= (n= early (n=
110) 110) CAD 330)
(n=
110)
LVEF (eyeball,%) 50 50 50 50 0.095
(35-55) (45-55) (40-55) (40-55)
Chief complaints:
Chest pain 61 79 97 (88.1) 237 <0.001
(55.4) (71.8) (71.8)
Chest pain types:
Non-anginal / Atypical 14 11 23 (20.9) 48 0.058
chest pain 12.7) (10.0) (14.5)
Typical chest pain 48 68 75 (68.1) 191 0.001
(43.6) (61.8) (57.8)
Abdominal pain 0 (0.0) 5(4.5) 1 (0.9 6(1.8) 0.051
Dyspnea 56 51 47 (42.7) 154 0.476
(50.9) (46.3) (46.6)
Weakness 13 7 (6.3) 5(4.5) 25 (7.5) 0.105
(11.8)
Palpitation 14 6 (5.4) 8(7.2) 28 (8.4) 0.131
12.7)
Without symptoms 17 9(8.1) 6 (5.4) 32 (9.7) 0.035
(15.4)
CAD presentation:
Stable angina 14 32 23 (20.9) 69 0.012
(12.7) (29.0) (20.9)
Unstable angina 61 42 46 (41.8) 149 0.025
(55.4) (38.1) (45.1)
Non-STEMI 8(7.2) 10 (9.0) 15 (13.6) 33 0.269
(10.0)
STEMI 10 (9.0) 10 (9.0) 21 (19.0) 41 0.034
(12.49)
Heart failure 6(5.4) 9(8.1) 32.7) 18 (5.4) 0.205
Without CAD 18 7 (6.3) 5(4.5) 30 (9.0) 0.005
presentation (16.3)
Coronary artery
involvement:
Ectasia 11 16 10 (9.0) 37 0.389
(10.0) (14.5) (11.2)
Muscle bridge 1(0.9) 2(1.8) 0(0.0) 3(0.9) 0.776
Slow flow 3(2.7) 2(1.8) 2(1.8) 7 (2.1) 1.000
Single vessel disease 27 46 58 (52.7) 131
(SVD) (24.5) (41.8) (39.7) 0.001
Two-vessel disease 40 32 30 (27.2) 102
(2VD) (36.3) (29.0) (30.9)
Three-vessel disease 43 32 22 (20.0) 97
(3VD) (39.0) (29.0) (29.3)
Gensini score 34 22 18 23 <0.001
(16-54) (10-36) (10-30) (12-40)
Type of vessel
involvement:
Left main 5(4.5) 32.7) 327 11 (3.3) 0.798
Proximal LAD 16 2(1.8) 11 (10.0) 29 (8.7) 0.003
(14.5)
LAD 81 87 76 (69.0) 244 0.239
(73.6) (79.0) (73.9)
Diagonal 56 33 36 (32.7) 125 0.002
(50.9) (30.0) (37.8)
LCX 44 37 21 (19.0) 102 0.003
(40.0) (33.6) (30.9)
oM 50 35 29 (26.3) 114 0.009
(45.49) (31.8) (34.5)
Ramus 7 (6.3) 6 (5.4) 6(5.4) 19 (5.7) 0.946
RCA 67 56 46 (41.8) 169 0.018
(60.9) (50.9) (51.2)
PDA 23 8(7.2) 8(7.2) 39 0.001
(20.9) (11.8)
PLV 9(8.1) 2(1.8) 5(4.5) 16 (4.8) 0.088
SVG 2(1.8) 0 (0.0) 0(0.0) 2(0.6) 0.331
LIMA 2(1.8) 0(0.0) 1(0.9) 3(0.9) 0.776
Recommendation
Only medical 27 22 32 (29.0) 81 0.293
treatment and life (24.5) (20.0) (24.5)

style modification
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Table 2 (continued)

Variables MCAD PCAD Very Total P_value
(n= (n= early (n=
110) 110) CAD 330)
(n=
110)
PCI 43 56 49 (44.9) 148 0.188
(39.0) (51.3) (45.1)
CABG 11 7 (6.4) 10 (9.0) 28 (8.5) 0.615
(10.0)
Outcome
Alive discharge 108 109 108 325 0.331
(98.1) (100.0) (100.0) (99.3)
Died 2(1.8) 0(0.0) 0(0.0) 2(0.6)

Data describes as n (%) or median and interquartile range (Q1-Q3).

women was in the 45 to 65 age range, which is typically associated with
the menopausal period, a decrease in estrogen levels, and consequently,
susceptibility to CAD. Therefore, it is possible that the prevalence of CAD
in Iranian women aged 45 to 65 may be higher compared to other age
groups [18]. In the present study, diabetes was more common in in-
dividuals with PCAD compared to the other two groups, and the median
time of onset of diabetes in this group was observed to be higher than in
the other groups. The prevalence of diabetes at a young age, especially
from the age of 40, due to an unhealthy lifestyle [19] and its impact on
the occurrence of coronary artery disease, can be a reason for its higher
prevalence in patients with PCAD compared to other groups under
study. Although, these results were contrary to the findings of Sharma
SK, et al. [17].

In the present study, the prevalence of hypertension was higher in
MCAD compared to PCAD, which may be due to the association of this
risk factor with increasing age. In fact, since MCAD occurs at older ages,
high blood pressure is more commonly observed in these patients [20].

In our study, the prevalence of dyslipidemia (based on self-reporting
of patients) was not statistically difference in the three CAD groups.
However, based on laboratory results, it was observed that markers
related to dyslipidemia (including total cholesterol, LDL, and LDL/HDL
ratio) were higher in the VECAD and PCAD groups compared to the
MCAD group after excluding individuals with a history of lipid-lowering
drug use, which is consistent with the findings of the Vikulova DN, et al.
study [21]. This indicates three important points: firstly, it highlights the
strong association of dyslipidemia with early onset coronary artery
disease as a highly modifiable risk factor in this group of patients. Sec-
ondly, it is unclear whether the high prevalence of dyslipidemia in
younger patients is due to genetic factors or changes in lifestyle and the
prevalence of unhealthy diets in society. Therefore, further studies are
needed for a better understanding. Lastly, it can be said that the lack of
awareness among patients about their health status due to a reluctance
to undergo screening and assessment for cardiovascular risk factors,
especially in young individuals, can lead to concealment and conse-
quently an increase in prevalence of cardiovascular risk factors.

Contrary to expectations, the prevalence of smoking in VECAD pa-
tients was higher than in the other two groups, with 49% of VECAD
patients being smokers. Smoking is one of the most important modifi-
able risk factors for premature atherosclerosis [22]. In addition to
considering genetic factors, it can be noted that one of the important
causes of atherosclerosis in young people in recent years [23,24] is the
increase in tobacco use, which requires further studies. However, ac-
cording to the results of Morris P-B, et al. study [25], in agreement with
our study, the median duration of smoking in the MCAD group was
higher than in the other groups. It can be said that prolonged exposure to
smoking can still be related to coronary artery disease in middle and old
age, and its consequences, which need to be considered in the context of
preventive measures and encouragement to quit unhealthy habits in the
community.

According to our study results, the high prevalence of positive family
history of IHD in the parents of VECAD patients compared to the other
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Fig. 2. Cardiac presentation in admission time in MCAD, PCAD and VECAD patients.

Percentage (%)

30 245
20 o

10

MCAD PCAD VECAD

o Multi-vessel CAD . Single-vessel CAD

50
45
40 ceefee
o 2
£ o
e 35 srdss,
2 222157,
pici 222157,
= 30 SE
T P
= Py ~
s 25 coiies,
&) SLEEEL,
pref P
s 20 ovees
= Py
= 242157,
) 15 222152,
2 LA,
s20002,
10 Py
222157,
5 PELLES,
N
B o U N

PCAD VECAD

Fig. 3. Prevalence of multi-vessel CAD (A) and the mean of Gensini score (B) (as severity of coronary artery involvement) in MCAD, PCAD and VECAD patients.

Table 3
Factors associated to severity of coronary artery disease (Gensini score) based on
univariate and multivariable linear regression model.

Variables Crude f '(95%CI) Adjusted B’ (95%CI)
Gender

Female Reference Reference
Male 3.58 (—2.11, 9.27) 8.26 (0.24, 16.28)

Age (years) 0.52 (0.32, 0.72) —0.06 (—0.82, 0.68)

History of ischemic heart

diseases

No Reference Reference

Yes 4.14 (—2.01, 10.31) 1.59 (-7.10, 10.28)

CAD category based on age

MCAD Reference References
—13.79 (-20.13, —18.33 (—34.30,

PCAD ~7.44) ~2.35)
—17.54 (—23.88, —25.93 (—49.07,

VECAD -11.19) —2.79)

Total cholesterol (mg/dl)
HbA1lc (%)

0.005 (—0.06, 0.07)
0.42 (~1.39, 2.23)

0.01 (-0.06, 0.09)
1.43 (-0.37, 3.25)

1 Coefficient (8), 95% Confidence Interval.

groups under investigation may indicate differences in the pathophysi-
ology of coronary artery disease at different ages. In agreement with
previous studies [26], it can be said that common (traditional) risk
factors over time lead to vascular involvement and cardiovascular
events with increasing age, but genetic factors may affect the vascular
system at younger ages due to the potential expression of genes from

early life [27]. The common occurrence of a positive family history in
patients with coronary artery disease at a young age may be due to the
potential genetic role and susceptibility of individuals in terms of having
risk factors, especially lipid disorders and diabetes, in the development
of PCAD [28].

According to our study results, it was observed that unlike MCAD
patients, VECAD and PCAD patients had more cardiac symptoms upon
admission to the hospital, while in MCAD patients, silent ischemia was
more common. Interestingly, in patients under 45 years of age, STEMI as
a clinical manifestation led to hospitalization, was more common. In
terms of vascular involvement, although the prevalence of multi-vessel
disease was higher in all CAD patients, the VECAD group mostly had
single-vessel disease. Additionally, the severity of coronary artery dis-
ease based on the Gensini score was lower in PCAD and VECAD
compared to MCAD patients. The most commonly involved arteries in all
groups were LAD and RCA, indicating that the pattern of coronary
involvement was not age-dependent. The results of the current study are
consistent with previous research, particularly studies conducted in
South Asia, such as India [29-32]. Although the results of the current
study are in contrast to studies conducted in the UK and the US [33,34]
and Sharma SK, et al. study in India [17], one possible reason for the
differences in these results could be the variation in patient ethnicity,
risk factors, and lifestyle, as well as differences in research methodology.
Further investigation and studies are needed to understand the various
reasons for these discrepancies.
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Limitation

Due to the fact that the information in this study is based on the
single-center CAAR system in east of Tehran, the study results can be
generalized only to patients in Tehran. On the other hand, it is possible
that due to the probable presence of response or recall bias from patients
during data gathering the results related to the prevalence of habits and
underlying diseases may be underestimated. Also, unmeasured con-
founding factors in this study such as patients’ lifestyle and genetic
factors may be effective in these results. So, we propose to assess these
factors in future studies.

Conclusion

The study findings indicate that, overall, the prevalence of modifi-
able and non-modifiable risk factors, clinical presentations and the
severity of CAD in patients with PCAD, VECAD, and MCAD are different.
This difference is evident in terms of gender, smoking, family history of
heart disease, lipid profile, clinical signs and symptoms, cardiac pre-
sentations, coronary involvement severity based on the Gensini Score,
and the number of involved vessels. According to the present study
findings, patients with MCAD had the highest mean Gensini Score
compared to patients with PCAD and VECAD, and coronary involvement
severity was higher in men than in women. In addition, the priority of
involvement based on the type of vessel was almost the same in all CAD
groups. In fact, based on our findings, modifiable risk factors in young
CAD patients are common. High LDL-C levels and smoking were the
common and important modifiable CVD risk factors in young patients,
indicating the significant role of these traditional risk factors in early
atherosclerosis development alongside inheritable risk-factors such as
positive family history that were more common in young CAD patients.
Therefore, public health interventions such as screening and identifi-
cation of susceptible and at-risk populations, patient self-care education
for those at risk, and control of cardiovascular risk factors contribute to
reducing the epidemic and premature cardiovascular disease outcomes.
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