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ABSTRACT

Many People develop coronary heart disease and mortality every year, and some of the factors that might cause it
include genetic, microbiological, and lifestyle decisions. To properly treat and prevent coronary artery disease (CAD),
we need to know more about its causes, its genetic, microbiological, and lifestyle interactions. 130 individuals with
CAD nparticipated in cross-sectional research spanning eighteen months with regard to demographic, clinical,
pharmacological, anatomical, and microbiological data. The statistical study included multivariate and descriptive
methods. Gender has no obvious correlation with CAD degree. Moreover, severe CAD was connected to both
structural variations and bacterial infections including Chlamydia pneumoniae. Ultimately, as CAD is complex, every
individual requires a different mix of treatments including microbial control and pharmacological interventions.

KEYWORDS: Coronary artery disease, microbial pathogenesis, anatomical variations, statin use, personalized
medicine.

INTRODUCTION

Global healthcare systems and economy are greatly impacted by coronary artery disease (CAD), which continues to
be a major source of morbidity and mortality [1]. Many things can go wrong with the heart that would lead to fatty
plaques accumulating in the coronary veins. This accumulation narrows the lumen, therefore preventing normal blood
flow and potentially causing heart attack, angina, and ischemia [2]. The problematic development of CAD depends
on several elements, including environmental variables [3], genetics, lifestyle choices (including smoking, exercise,
and diet), and These interactions among these elements lead the disease to manifest itself differently, which makes it
difficult for professionals and physicians to recognize and treat. CAD is still a major issue in healthcare even if
diagnosis and treatment technologies have advanced as it is difficult to identify and can strike anybody at any moment.
Drug therapies for CAD have mostly aimed at preventing plaques from developing, maintaining thrombi from
developing, and therefore enhancing vascular function [4].

Several medications, including aspirin pills, statins, angiotensin-converting enzyme inhibitors (ACEIs), and others,
have been found to reduce cardiovascular events and raise life rates [5]. These drugs might not, however, affect
everyone the same way. This diversity emphasizes how crucial it is to understand more about each patient's particular
characteristics, including genetic variants, co-occurring diseases, and lifestyle decisions, thus customizing therapies
to attain the best outcomes [6]. Microbial illness has been a crucial component in CAD's expansion in recent years.
Some illnesses, like Porphyromonas gingivalis and Chlamydia pneumonia, have been associated to inflammatory
mechanisms causing atherosclerosis [7]. The gut microbiome also piques curiosity among people as it might affect
immunological responses, lipid metabolism, and inflammation all over the body. Though we still have a lot to learn
about the relationship between microbial elements and heart health, it could provide fresh avenues for treatment and
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avoidance of heart disease.
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New research indicates that by lowering inflammation and enhancing lipid profiles, modifying the gut flora with
probiotics or by altering your diet might help your heart health [8]. Treatment of CAD still depends much on early
detection and risk screening. Two modern imaging technologies that have greatly improved diagnosis accuracy and
given clinicians a greater knowledge of how the coronary arteries are created and function are intravascular ultrasonic
waves (IVUS) and coronary computed tomography angiography (CCTA [9]). But uneven access to health care,
particularly in areas with limited funds, makes it difficult to employ these devices generally. Furthermore difficult to
apply clinical standards in daily medical practice is the fact that various patient populations and healthcare systems
make it difficult to do such. Finding CAD early depends much on easily available, reasonably priced diagnostic
instruments that may be utilized anywhere across the globe.

Variations in the anatomy of the coronary arteries, such as those resulting from changes in which coronary artery is
dominant or non-functioning coronary arteries, have been seen to influence the course of the illness and personal
outcomes. These basic issues might make treatment approaches more customized to each individual necessary, and
revascularization procedures may not be as effective [10]. By means of innovative imaging technologies in pre-
operative planning, we can raise intervention success rates and enable us to better grasp these variations. These fresh
results highlight the need of considering factors other than the clinical and drug-based aspects of CAD treatment. The
outcomes could also be affected by the structural and microbiological components.

Although a lot of research has been conducted on several areas of CAD, many issues remain regarding the interactions
among the morphological, clinical, pharmacological, and microbiological components to influence the risk of heart
disease. By delving further into these problems, this study seeks to close these gaps and thereby assist to create more
complete and efficient strategies for CAD prevention and treatment. By considering these complex elements, this
study enhances the health outcomes for individuals with coronary artery disease and facilitates the customizing of
treatment strategies.

METHODOLOGY

Sample Size Calculation: Group size for the study was calculated using a 95% confidence level and a 5% margin of
error. Considering the present CAD incidence rates and expected impact sizes from past studies, at least 130
individuals were considered to be enough for statistical power. Every lost or missing data point was considered
throughout calculation to ensure the subgroup studies would fairly reflect themselves.

Study Design and Location: This was a cross-sectional study conducted at the Hayatabad Medical Complex,
Peshawar. The study was carried out over duration of 18 months, starting from January 2024 to June 2025.

Inclusion and Exclusion Criteria: The study included persons between the ages of 30 and 70 who satisfied clinical,
biochemical, and imaging criteria needed for a CAD diagnosis. Those who just underwent surgery, had significant
illnesses that would affect the outcomes, or were born with heart problems were not let to participate.

Data collection: Lab tests, organized interviews, and medical record searches were all combined in data collecting
efforts. The patient's medical background, pharmacological treatments, lifestyle choices, and demographics were
among the many topics of research conducted on Imaging studies aimed at examining variations in structure and
disease severity included coronary computed tomography angiography (CCTA). Microbial research was also
conducted using samples from mouth and blood tests in search of relationships between gut flora profiles and
pathogenic bacteria.

Pharmalogical assessments: The pharmacological results largely concerned the usage of statins, antiplatelet
medications, and other cardiac medications. Medication adherence was gauged using pharmacy records and patient
self-report. Genetic testing for variations in drug metabolism was conducted for some of the participants to investigate
what this meant for individualized treatment.

Microbiological and Biochemical Analyses: To find possible infections linked to CAD, microbial cultures and
polymerase chain reaction (PCR) methods were used. 16S rRNA sequencing was used to examine the makeup of the
gut microbiome. To assess systemic metabolic and inflammatory conditions, standard biochemical tests were
performed, such as lipid profiles and inflammatory markers (e.g., C-reactive protein).

Data Analysis: To investigate relationships between pharmaceutical, microbiological, clinical, and anatomical
factors, quantitative data were examined using statistical software. Descriptive statistics, chi-square tests, and logistic
regression analyses were used. To find independent predictors of CAD outcomes and account for relevant
confounders, multivariate analyses were performed.
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RESULTS

The average age of the 130 participants in the research was 53.8 years (+ 9.45). Sixty percent of the participants were
men (78 people), and forty percent were women (52 people). Sixty-three percent (82 people) of the cohort had
hypertension, while forty-eight percent (62 people) had Type 2 Diabetes Mellitus. Of the participants, 35% (46 people)
reported smoking, and 22% (29 people) were obese, meaning their BMI was higher than 30. Furthermore, 70% (91
people) of the participants had a family history of CAD. The significant prevalence of conventional cardiovascular
risk factors in this group is highlighted by these demographic and clinical features, highlighting the significance of
these variables in the context of CAD risk assessment. as displayed in Table 1.

Table 1: Demographic and Clinical Characteristics

Variable Value

Sample Size 130

Mean Age (years) 53.8+9.45

Gender (Male/Female) 78 (60%) / 52 (40%)
Hypertension (%) 82 (63%)

Type 2 Diabetes Mellitus (%) 62 (48%)

Smoking (%) 46 (35%)

Obesity (BMI >30) (%) 29 (22%)

Family History of CAD (%) 91 (70%)

The distribution of coronary artery disease (CAD) severity by gender is shown in Figure 1. In men, mild CAD was
present in 32 (41%) of them, moderate CAD in 25 (32%) and severe CAD in 21 (27%) of them. On the other hand, 5
(10%) had severe CAD, 14 (27%) had moderate CAD, and 33 (63%) had mild CAD among females. This implies that
compared to men, women often have lesser sickness. Gender did not affect CAD severity in this cohort, according to
a chi-square test that found no statistically significant correlation between the two variables (p = 0.983). These results
demonstrate the intricacy of CAD and imply that other variables could be more important in assessing the severity of
the condition.
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Figure 1: Gender and CAD Severity

The association between individuals' microbial presence and statin usage is seen in Table 2. Of the 56 statin users, 22
(28%) had microbiological presence and 34 (44%) did not. On the other hand, 57 (74%) of the 74 non-users exhibited
no microbial presence, whereas 17 (22%) did. Despite these variations, there was no statistically significant correlation
between the presence of microorganisms and the usage of statins, according to logistic regression analysis (p = 0.664).
This implies that the presence of microbial infections in individuals with coronary artery disease is not much impacted
by statin therapy. These results suggest that although statins are good at lowering inflammation, they might not have
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much of an effect on infection-driven inflammation in CAD. It is necessary to look at additional variables that affect
the microbial presence in CAD.

Table 2: Statin Use and Microbial Presence

Statin Use Microbial Presence (%) Microbial Absence (%) Total
Yes 22 (28%) 34 (44%) 56
No 17 (22%) 57 (74%) 74

Eighty-three percent of individuals with moderate disease had normal coronary arteries, whereas seventeen percent
had anomalous arteries. Of individuals with moderate severity, 62% had normal arteries and 38% had anomalous
arteries. Of the patients with serious illness, 46% had normal arteries and 54% had anomalous arteries. These results
imply that individuals with more severe coronary artery disease have a greater incidence of anomalous arteries,
suggesting that anatomical differences may have a role in the severity and course of the ailment. As seen in figure 2.
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Figure 2: Anatomical Variations and CAD Severity

There were rather many members of the research group with the following infections: Of the 27% of cases (35), 27%
were Chlamydia pneumoniae; 80% of them had elevated C-reactive protein (CRP). Seventy percent of the tested
persons had a high CRP; twenty percent had Helicobacter pylori. Not least of all, 12% (16 cases) of individuals had
Porphyromonas gingivalis, and 88% of them had increased CRP. Strong links between these pathogens and high levels
of inflammatory markers revealed by these findings support the evidence that they might be involved in the onset of
coronary artery disease. Table 3 displays frequency of certain diseases observed.

Table 3: Pathogen Prevalence in CAD Patients

Pathogen Prevalence (%) Elevated CRP (%) Total
Chlamydia pneumoniae 35 (27%) 28 (80%) 35
Helicobacter pylori 23 (18%) 16 (70%) 23
Porphyromonas gingivalis 16 (12%) 14 (88%) 16

When one considers medication therapy, microbiological data, anatomical anomalies, and demographic factors all
together, one can better appreciate the complexity of CAD. Those with several risk factors, including structural defects
and body microbes, had far less intensity of CAD. These findings emphasize the need of using an integrated approach
for CAD management.

DISCUSSION

According to earlier studies, men as well as middle-aged and elderly persons are most prone to have coronary artery
disease (CAD [11]). The subjects of the study meet this description. This group indicates how widespread diabetes
mellitus and high blood pressure are, which emphasizes their significance as main CAD risk factors. When considering
South Asian populations, where the increase in CAD arises from more persons having non-communicative disorders
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like diabetes and high blood pressure [12], these findings particularly pique curiosity. This emphasizes how crucial it
is to control these risk factors by means of focused preventative actions, hence reducing the local cardiovascular
incidence. Research has indicated in other groups that men often have more severe types of CAD. This investigation
did not, however, detect a statistically significant relationship between gender and CAD degree [13]. Many things
could lead to this variation, including variations in genes, behavior, or health care availability. More research has to
be done to ascertain whether women's higher risk of mild CAD results from different health practices or from delayed
diagnosis. Given the complex ways that CAD severity and development might vary for men and women, more research
could be required. This is particularly true considering how cultural elements and the local healthcare system could
influence individuals' usage of medical treatment.

The researchers discovered that statin use had no appreciable correlation with microorganism presence. This aligns
with our current knowledge: while statins help to lower inflammation, they might not be as effective on inflammation
resulting from long-term infections [14]. Mostly influencing lipid levels, statins have proved to reduce cardiovascular
events. Their anti-inflammatory properties might not be able to adequately address inflammation brought on by
bacterial infections, though, which would aggravate atherosclerosis [15]. To eliminate the inflammation brought on
by infections, CAD sufferers hence require more focused therapy including antibiotics. Combining statins with
antimicrobial therapies may help to treat CAD more successfully, particularly in cases of bacterial infections [16]. The
study revealed that those with coronary artery anomalies were more likely to have severe CAD, which supports the
theory that anatomic variations can aggravate ischemia occurrences. One kind of anatomical issue that can slow down
blood flow and hasten the course of an illness is aberrant coronary arteries [17]. This emphasizes how crucial it is to
promptly identify these issues using cutting-edge imaging modalities as cardiac computed tomography angiography
(CCTA) and intravascular ultrasonic (IVUS). Treatments must be tailored depending on the particular anatomy of
every patient to yield the greatest outcomes for them. In areas with limited resources where these issues might not be
immediately evident, this is particularly crucial. Understanding these variations and how they potentially influence
the severity of CAD would enable doctors create more customized treatment approaches.

Increasing amounts of data point to microbial infections' involvement in CAD's development and spread. The findings
of the study complement this corpus of knowledge. Higher degrees of inflammatory markers have been connected to
organisms including Chlamydia pneumoniae. Long-term infections may thus induce inflammation, which could lead
to atherosclerosis [19]. After reading this, it seems more likely that microbial infections are a main cause of CAD.
The prevalence of these infections among members of this group could differ from that of individuals elsewhere. This
can be the result of variations in the surroundings, the residents' quality of life, or their capacity to obtain medical
attention [20]. More research is required to completely grasp these variations in the most often occurring kinds of
bacteria found in various regions of the globe. These variations might reveal a lot about the part infections play in
CAD and guide our design of more successful treatments.

This study reveals that CAD is complex; pharmacological, microbiological, structural, and socioeconomic elements
all interact to influence patient performance and disease severity [21]. The outcomes of the study fit more general
patterns in CAD research. They also inform us a lot, though, about regional trends that other studies might not have
thoroughly addressed. For example, the particular patterns of microbiological infections and the higher prevalence of
risk factors like diabetes and high blood pressure in this population highlight the need of considering local
epidemiological characteristics while designing strategies to prevent and treat CAD. This study emphasizes the need
of using a comprehensive approach to CAD considering genetic, social, microbiological, and anatomical elements to
enhance patient care and outcomes.

Limitation and Future Suggestions: This study's cross-sectional design is one of its main shortcomings since it
makes it more difficult to establish causal relationships between the investigated elements. The fact that the study was
conducted just at one location limits the extent of data utilization. To corroborate these findings, future studies should
concentrate on multicenter, longitudinal studies and investigate the long-term consequences of medication therapies
including microbiology in CAD. Furthermore improving CAD treatment would be further research on the influences
of gut microbiota and genetic elements in individualized therapeutic programs.

CONCLUSION

With an emphasis on how microbiological, anatomical, pharmacological, and demographic factors influence the
growth and degree of the disease, it was underlined at the end of the study how complex and diverse CAD is. Although
the statistics provide valuable fresh information on the frequency of CAD in our region, more study is needed to ensure
these findings are accurate and investigate focused treatment methods, particularly with regard to microbiological
origins and bespoke pharmacological approaches. Combining all these elements might result in improved CAD care
and preventative strategies, which would eventually be beneficial for patients.
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