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Introduction

Premature coronary artery disease (PCAD) is becoming more 
prevalent among young adults,[1] and many of  its risk factors have 
been studied.[1‑5] However, to our knowledge, its pathogenesis 
has not yet been elucidated, and the wide variations in the 

findings of  studies on its pathogenesis necessitate more focused 
research.[2]

As a potentially life‑threatening condition and a leading cause of  
morbidity and mortality worldwide, PCAD is a significant public 
health concern; hence, broader research projects directed toward 
exploring multiple risk factors, elucidating its pathophysiology, 
implementing early preventive and therapeutic measures, and 
reducing morbidity and mortality outcomes are important.[3] 
Astonishingly, the prevalence of  lack of  knowledge of  PCAD 
and its risk factors in the Kingdom of  Saudi Arabia was found 
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to be very high in a 2023 study,[4] and healthcare providers and 
policymakers are responsible for taking serious action toward 
addressing this problem through careful planning of  prophylactic 
and risk stratification programs for the early detection and 
prevention of  this outcome, as well as the prevention of  
complications of  ischemic heart disease, especially in people 
of  younger age groups. Recently, we conducted a meta‑analysis 
that revealed a PCAD mortality rate in Saudi Arabia of  4%, 
ranging from 2% to 8%, which is similar to the prevalence in 
older patients (2–10%).[5]

Sex disparities in PCAD prevalence and manifestations are neither 
properly investigated nor properly understood.[6] Generally, 
males are significantly more likely to experience ischemic 
conditions  (including coronary artery disease  [CAD]) than 
females, perhaps due to a combination of  factors, including 
lifestyle factors, especially those related to excessive smoking or an 
unhealthy diet, psychological stress, and hormonal differences.[7]

Several studies have focused on the multiple risk factors 
involved in PCAD pathogenesis.[1‑5] However, to the best of  our 
knowledge, there is a paucity of  research probing into gender 
variations in the Saudi Arabian population, with the goal of  
establishing more sex‑related causative or correlative links. So, 
our study aim is to investigate the differences in severity and 
manifestations in male and female adult Saudi patients presenting 
with PCAD. The main goal of  this project is to encourage 
primary care physicians to carefully examine and monitor very 
vulnerable group of  patients, young patients, who are usually 
neglected and their risk factors are frequently underestimated.

Methods

This retrospective study was conducted between March 2023 and 
December 2023 at King Khaled University Hospital  (KKUH), 
Riyadh, Saudi Arabia (SA). Between January 2015 and December 
2022, approximately 4,000  patients presented to the KKUH 
emergency room with chest pain, and we found that 2000 of  them 
experienced cardiac pain. Among these, 886 underwent coronary 
angiography. We studied the files of  all these patients and found 
that 718 of  them fulfilled our selection criteria. The demographic 
characteristics of  our study population, including age, sex, body 
composition, and body mass index, were obtained from the records. 
Investigations, including electrocardiography (ECG), hemoglobin 
A1C (HbA1C), and lipid profile, including total cholesterol (TC), 
high‑density lipoprotein (HDL), low‑density lipoprotein (LDL), and 
triglycerides (TG), were also obtained by the study investigators. Out 
of  the 718 eligible patients, coronary angiography findings, Gensini 
score, and vessel scores were calculated for 283 patients for whom 
angiographic reports were available in the electronic system. All of  
these data were collected from the Electronic System for Integrated 
Health Information (e‑SiHi) used at KKUH.

We included Saudi patients with PCAD aged 18–50 years and 
excluded patients with missing data, congenital heart disease, and 
patients older than 50 years.

Vessel and Gensini scores, widely used, were implemented to 
evaluate occlusion severity in coronary arteries.[8‑10]

Ethical approval and guidelines for this study were granted by 
the Institutional Review Board, College of  Medicine Research 
Center (CMRC), KSU, Riyadh, SA (No. E‑22‑6747).

Statistical analysis
We used SPSS version 25 (IBM SPSS Statistics for Macintosh), 
for all data analysis. Quantitative data variables are presented as 
mean values with standard deviations for the normally distributed 
data or median values with interquartile ranges for skewedly 
distributed data. Comparisons between quantitative variables 
were performed using Student’s t‑test, or Mann‑Whitney U 
test for normally or skewedly distributed variables. Qualitative 
data variables are expressed as percentages and frequencies. To 
evaluate the associations between categorical variables, Pearson’s 
Chi‑square test was used. Measures of  association and the 95% 
confidence intervals were used to present key findings, and 
P < 0.05 was considered statistically significant.

Results

Mean values of  body mass index of  females was significantly higher 
than that of  males (30.9 ± 6.1 vs. 29.7 ± 7.6, P = 0.036); however, 
TG levels were higher among males  (1.5 ± 1.3  vs. 1.3 ± 0.8, 
P < 0.002) where HDL levels were greater among females than 
among males (1.2 ± 0.3 vs. 1.0 ± 0.3, P < 0.001; Table 1).

A Gensini score of  39 was used as a cutoff  value. In the male 
group, 53.5% of  the subjects had a Gensini score above the 
cutoff  value, whereas in the female group, only 39.5% had 
a Gensini score above this value, with the difference in the 
proportion of  subjects with Gensini scores above the cutoff  
value between males and females being statistically significant, 
P = 0.021 [Figure 1].

There was no significant difference in the number of  vessels 
involved in the PCAD between males and females (P = 0.150), 
which may represent the irrelevance of  any correlation between 
the preinjury risk factors and the number of  involved vessels 
represented by the vessel score. These finding points more 
toward microscopic functional and physiological impairment of  
coronary artery supply [Table 2].

Furthermore, there was no significant difference in the 
distribution of  stenosed vessels, suggesting that the greater 
severity in males is related to microscopic pathophysiological 
events and the degree of  premorbid atherosclerosis and stenosis 
rather than macroscopic vascular occlusion [Tables 3]. Also, there 
were no statistically significant sex differences in the specific 
vessel distribution of  PCAD. However, the left main artery was 
more involved in males than in females.

The 45–50 years age group was associated with a higher rate 
of  PCAD development, and this effect was more pronounced 
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among females than among males, while in younger age groups, 
males were higher than females [Figure 2].

Figure 3 shows that ECG results were normal in approximately 
23% of  the patients (22.6% of  the male subjects and 23.6% of  the 
female subjects). Moreover, anterior ST elevation was significantly 
greater among females than among males (16.9% in males and 
36.4% in females). In contrast, inferior‑lead ST elevation was 
more common among males than among females  (8.5% vs. 
0.3%, P < 0.001). Other ECG findings (nonspecific ST segment 
or T wave changes) did not differ significantly between males 
and females.

Discussion

The study revealed that male patients had more severe occlusion 
than female patients according to the Gensini score. Our 
results regarding the Gensini score are consistent with those of  
Avci et al.[11] and Yang et al.,[12]  who also reported higher Gensini 
scores in male patients with CAD than in female ones in the 

Chinese population, possibly reducing the impact of  ethnicity. 
Nonetheless, our results contrast with those of  He et al.,[13]  who 
reported higher Gensini scores in females. This difference in 
findings probably exists because the study by He et al.[13] was 
limited to patients with CVD with concomitant DM.

We found that the 45–50 years age group was associated with 
a higher rate of  PCAD development, and this effect was more 

Table 2: Number of coronary arteries involved in relation 
to gender

Degree of  vessel score Male Female P
0 4 (2.0%) 0 (0.0%) 0.150
1 80 (40.6%) 36 (41.9%)
2 53 (26.9%) 30 (34.9%)
3 60 (30.5%) 20 (23.3%)
The data are presented as frequencies and percentages. Significance was assessed by Pearson’s Chi‑square 
test. 0=no occlusion, 1=one main vessel occlusion, 2=two main vessel occlusions, 3=three main vessel 
occlusions

Table 3: Comparison of sex and specified vessel types
Stenosed vessel Male Female P
Left anterior descending (LAD) 164 (83.2%) 76 (88.4%) 0.178
First diagonal artery 37 (18.9%) 11 (12.8%) 0.139
Second diagonal artery 14 (7.1%) 9 (10.5%) 0.234
Left main artery (LM) 16 (8.1%) 3 (3.5%) 0.117
Right coronary artery (RCA) 116 (58.9%) 45 (52.3%) 0.243
Posterior descending artery (PDA) 14 (7.1%) 7 (8.1%) 0.466
Left circumflex artery (LCx) 78 (39.9%) 33 (38.4%) 0.477
Obtuse 40 (20.3%) 17 (19.8%) 0.528
Posterolateral 6 (3.0%) 4 (4.7%) 0.359
Apical 5 (2.5%) 2 (2.3%) 0.639
The data are presented as frequencies and percentages. Significance was evaluated by the Pearson 
Chi‑square test

Table 1: Basic characteristics of male and female groups
Parameter Male (n=540) Female (n=178) P
Age (years) 43.0±6.0 46.2±4.9 0.000*
BMI (kg/m2) 29.7±7.6 30.9±6.1 0.036*
HbA1c % 7.5±3.0 7.4±2.3 0.753
TC (mmol/L) 4.5±1.4 4.6±1.0 0.500
HDL (mmol/L) 1.0±0.3 1.2±0.3 0.000*
LDL (mmol/L) 2.7±1.3 2.7±0.9 0.729
TG (mmol/L) 1.5±1.3 1.3±0.8 0.002*
The data are presented as the means and standard deviations. *t tests are used to assess significance. 
BMI=Body mass index, HbA1c=Glycated hemoglobin, TC=Total cholesterol, HDL=High-density 
lipoprotein, LDL=Low-density lipoprotein,  TG=Triglyceride

Figure 1: Comparison of Gensini scores between male and female 
patients who presented with PCAD

Figure 2: Comparison of the age groups of male and female patients 
who presented with PCAD

Figure 3: ECG pattern distribution among the study population (%)
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pronounced among females than among males while in younger 
age groups males were higher than females. Aging is well‑known 
as a risk factor for normal‑onset CAD. However, its relation 
to PCAD pathogenesis still requires further confirmation. 
Our findings may be explained by the fact that females are 
naturally protected against the development of  ischemic cardiac 
conditions because they have hormones (especially estrogen and 
progesterone) protecting them from coronary atherosclerosis 
during the childbearing period. In addition, the PCAD risk 
is significantly increased in the presence of  hypertension, 
hyperlipidemia, or a family history of  at least one of  the 
established risk factors for CAD development.[14‑18]

ECG, one of  the primary diagnostic modalities for acute 
coronary syndrome  (ACS), serves as not only a diagnostic 
method but also an essential tool for follow‑up, risk detection 
and stratification, and the determination of  therapeutic steps and 
subsequent work‑up plans.[19] Recent guidelines use ECG criteria 
to differentiate ACS into two main categories—ST‑elevation 
myocardial infarction (STEMI) and non‑ST‑elevation myocardial 
infarction (non‑STEMI).[20] This differentiation plays a crucial 
role in emergency settings. Thus, ECG is often the first and most 
readily available tool for confirming the diagnosis and guiding 
treatment decisions with potentially life‑saving consequences.[21] 

The hallmark of  STEMI is the persistent elevation of  the ST 
segment in at least two contiguous leads. This finding indicates 
a transmural infarction caused by the complete blockage of  one 
coronary artery and ongoing cell death in the underlying heart 
muscle. Early reperfusion therapy is essential for preventing 
further necrosis and preserving cardiac function.[22] Non‑STEMI 
indicates subendocardial infarction  (hence not full‑thickness 
necrosis). ECG findings, which are variable, include ST‑segment 
elevation or depression, T‑wave inversion, or flattening. The ECG 
may even be normal in some cases.[23] The exact determination 
of  the importance, diagnostic and prognostic value, and risk 
stratification significance of  ECG findings in PCAD needs to 
be researched further.

Our finding regarding the ECG may partly explain the 
controversial fact that mortality rates are higher among females 
than among males.[23,24] This finding is consistent with the results 
of  previous studies showing that female subjects presenting with 
PCAD have a smaller vascular diameter than male subjects do.[23]

Because females exhibit certain cardioprotective factors, such 
as regular menstruation, high estrogen levels, and a prepubertal 
delay in atherogenesis, the fact that their mortality rates related 
to ACS are higher than those of  males remains controversial. 
This paradox has ignited intense scientific scrutiny, hypothesizing 
a complex interplay of  hormonal fluctuations, vessel‑related 
factors, or other unknown factors, highlighting the need for 
more extensive studies.[24]

Unraveling this complex interplay of  biological factors is crucial for 
developing tailored preventive and therapeutic strategies for women. 
By navigating deeper into the subtle differences in sex‑specific 

causes, pathophysiological mechanisms, and sex disparities in 
ACS or PCAD, we can unlock the potential for more effective 
sex‑specific therapeutic approaches. However, in this study, we may 
have identified a more favorable prognostic marker for patients with 
PCAD, as mortality rates from STEMI are significantly lower in the 
younger population than in the older population.[25]

Understanding the sex‑specific risk factor distribution and the 
role of  each specific factor in the pathophysiological progression 
of  the disease is crucial to developing specific management 
strategies and targeted interventions, including primary and 
secondary preventive measures, together with proper public 
awareness and robust health education efforts and campaigns, 
which may address the lack of  knowledge that contributes to 
poorer outcomes, both in terms of  morbidity and mortality, in 
patients with PCAD.[26,27] It is well known that some risk factors 
such as diabetes can increase the inflammatory biomarkers in the 
blood and hence accelerate the inflammation process that might 
affect cardiovascular system.[28] On the other hand, preventive 
measures that reduce the calcification process and consequently 
reduce the development of  CADs events should be taken into 
considerations from primary physicians in order to protect very 
young individuals from deleterious complications.[29]

Conclusions

Male patients have more severe occlusions than female patients 
according to the Gensini score. More than 57% of  male patients 
and more than 58% of  female patients have two‑ or three‑vessel 
occlusions according to the vessel score. Since these patients are 
young, the severity of  occlusion is alarming and astonishing. More 
than 8% of  the male patients had left main artery occlusion, and 
3.5% of  the female patients had main artery occlusions. Anterior ST 
elevation is more apparent in females than in males. The 45–50 years 
age group was associated with a higher rate of  PCAD development, 
and this effect was more pronounced among females than among 
males, while in younger age groups, males were higher than females.

Limitations
The sample size was relatively small, and there was missing 
data due to the retrospective study design. In view of  these 
limitations, larger‑scale multicenter studies involving direct 
patient interviews, recruitment, and prospective follow‑up 
are needed to determine the exact role of  each risk factor in 
sex‑specific PCAD development and study the evolution and 
outcome of  CADs and their complications.
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