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ABSTRACT

Many epidemiological studies have examined the association between periodontal disease (PD) and cardiovascular disease
(CVD), but their results are inconsistent. Cardiovascular diseases (CVD) and dental health are closely interconnected, with
mounting evidence suggesting a bidirectional relationship. Poor oral health, particularly periodontal disease, has been
identified as a risk factor for CVD. The inflammation associated with periodontal disease can contribute to systemic
inflammation, which is a known risk factor for atherosclerosis, a primary cause of heart attacks and strokes. This review
aims to update the potential associations that underlie the understanding of the role of PD and cardiovascular events based
on multivariate analyses (impact, integrated, cross-sectional), case reports, and interventions; The studies excluded
other health outcomes such as cerebrovascular disease, pregnancy complications, obstructive pulmonary disease, diabetes,
osteoporosis, and a brief summary of atherosclerosis (ATH).
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1. INTRODUCTION

The relationship between oral health and overall systemic health has long been the subject of scientific research, and there
isincreasing evidence to suggest an important link between oral health and cardiovascular disease. The human oral cavity
contains a diverse ecosystem of microorganisms, some of which may contribute to oral diseases such as periodontitis and
dental caries. Outside the mouth, these pathogens and inflammatory mediators can enter the bloodstream and potentially
affect distant organs and systems. In recent decades, epidemiological studies and clinical trials have increasingly identified
poor oral health as a potential risk factor for cardiovascular disease, including coronary heart disease, stroke, and peripheral
artery disease. The proposed mechanisms underlying this association are multifaceted, including chronic inflammation,
endothelial dysfunction, and direct effects of oral pathogens on vascular tissues. In addition, systemic diseases such as
diabetes and obesity, which are known risk factors for cardiovascular disease, often co-occur with poor oral health,
suggesting a complex interplay of factors affecting both oral and cardiovascular health. Understanding the bidirectional
relationship between oral and cardiovascular health is critical for comprehensive patient care and disease prevention
strategies. There is remarkable evidence that there is a presence of periodontal pathogens in artherosclerotic plaque of
coronary health disease thus stating that periodontitis may be a risk factor for development of cardiovascular diseases.'? By
elucidating these relationships, we can potentially improve preventive measures and treatment strategies aimed at reducing
the global burden of cardiovascular disease. Scientific studies show asignificant link between oral health and cardiovascular
disease. The human mouth contains various microorganisms that can cause oral diseases such as periodontitis and caries,
and these pathogens can enter the bloodstream, affecting distant organs. Epidemiological studies and clinical trials indicate
that poor oral health may be a risk factor for cardiovascular disease (CVD), including coronary heart disease, stroke, and
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peripheral artery disease, through chronic inflammation and endothelial dysfunction. Diabetes and obesity, risk factors for
cardiovascular disease, often occur with poor oral health, suggesting a complex interaction. Understanding this
relationship is essential for patient care and disease prevention. This review examines the evidence linking oral health to
CVD and discusses potential therapeutic interventions, emphasizing the importance of integrated health strategies to reduce
CVD.

2. EPIDEMIOLOGICAL EVIDENCE

Annual mortality from CVD is about 12 million cases per year and are responsible for 30% of all deaths in the United States.®
A longitudinal study by Desvarieux et al. (2005) found that severe periodontal disease was associated with a two-fold increase
in the risk of incident coronary heart disease over a 15year follow-up period.

3. MECHANISMS
The mechanisms proposed to explain these associations are multifaceted. Chronic inflammation is a

central pathway linking periodontitis and cardiovascular diseases. Harmful bacteria can flourish into the oral cavity , leading
to microbial infections in oral cavity when oral hygiene isn't maintained. Periodontal pathogens, such as Porphyromonas
gingivalis and Aggregatibacter actinomycetemcomitans, can induce systemic inflammation through the release of cytokines
and other inflammatory mediators. This systemic inflammation contributes to endothelial dysfunction, atherosclerosis, and
thromboembolic events, thereby promoting the development and progression of cardiovascular diseases.
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Figure:1- Mechanisms linking periodontal disease and congenital heart diseases.4

The biological mechanisms linking oral health to cardiovascular health involve both direct and indirect pathways. Periodontal
pathogens can directly invade the bloodstream through ulcerated gingival tissues or during

dental procedures, leading to bacteremia. Once in circulation, these pathogens can adhere to endothelial cells, trigger local
inflammation, and promote the formation of atherosclerotic plaques. Moreover, lipopolysaccharides (LPS) derived from oral
bacteria can activate toll-like receptors on endothelial cells, further exacerbating inflammation and endothelial dysfunction.

Indirectly, the systemic inflammatory response elicited by chronic periodontitis can influence lipid metabolism, coagulation
pathways, and systemic oxidative stress, all of which are implicated in the pathogenesis of cardiovascular diseases. For
instance, inflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-alpha) can promote the
expression of adhesion molecules on endothelial cells, facilitating the recruitment of leukocytes and the formation of
atherosclerotic lesions.
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Figure 2: Pathogenesis of atherosclerosis®

4. PATH OGE NESIS OF ATHE ROSC LERO SIS
CLINICAL IMPLICATIONS

Recognizing the link between oral health and cardiovascular health has profound clinical implications for healthcare
providers. Dental professionals play a crucial role in identifying individuals at risk for cardiovascular diseases based on their
oral health status. Routine dental examinations may provide an opportunity for early detection of periodontal disease and
prompt referral to primary care providers for cardiovascular risk assessment. Due to the systemic effect of congenital cardiac
diseases, the developing dentition also gets affected.® Angiotensin-converting enzyme (ACE) inhibitors, such as captopril
and enalapril, and calcium channel blockers, such as nifedipine, are known to cause gingival hyperplasia, while the use of
oral anticoagulants may lead to bleeding gums.”® Thus, high number of bacterial load, which are found to be associated with
dental plaque and gingivitis, leads patients with cardiac disease into the risk of developing bacterial endocarditis.®

Moreover, integrated care models that promote collaboration between dental and medical professionals are increasingly
being advocated to optimize patient outcomes. For example, multidisciplinary teams can develop personalized treatment
plans that address both oral health and cardiovascular risk factors. This holistic approach may involve periodontal therapy to
reduce inflammation, lifestyle modifications to improve diet and exercise habits, and pharmacological interventions to
manage systemic conditions such as diabetes mellitus and hypertension.

5. THERAPEUTIC INTERVENTIONS

Pretreatment chlorhexidine mouthrinses are recommended before all procedures, including periodontal probing, because they
significantly reduce the presence of bacteria on mucosal surfaces.? Several therapeutic interventions have been proposed to
mitigate the impact of poor oral health on cardiovascular outcomes. Periodontal therapy, including scaling and root planing,
aims to reduce the bacterial burden in periodontal pockets and suppress inflammatory responses. Clinical trials have
demonstrated that periodontal treatment can improve endothelial function, decrease systemic inflammation markers, and
potentially reduce the risk of cardiovascular events in high-risk individuals.

Furthermore, adjunctive strategies such as the use of antimicrobial agents or probiotics to modulate the oral microbiota are
being investigated for their potential cardiovascular benefits. For instance, probiotics containing beneficial bacteria such as
Lactobacillus reuteri have shown promise in reducing gingival inflammation and systemic markers of inflammation in
patients with periodontitis.
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6. PUBLIC HEALTH IMPLICATIONS

Addressing the relationship between oral health and cardiovascular health also carries significant public health implications.
Population-based studies suggest that promoting oral hygiene practices—such as regular tooth brushing, flossing, and dental
check-ups—may contribute to the prevention of both oral diseases and cardiovascular diseases. Public health initiatives
aimed at raising awareness about the importance of oral health as a component of overall health and well-being are essential
for reducing the global burden of cardiovascular diseases.

7. CONCLUSION

In conclusion, the relationship between oral health and cardiovascular health is complex and multifaceted, involving shared
risk factors, biological mechanisms, and clinical implications.

Epidemiological evidence consistently supports an association between poor oral health—particularly periodontal disease—
and an increased risk of cardiovascular diseases. Biological mechanisms such as chronic inflammation, bacteremia, and
endothelial dysfunction contribute to this association, highlighting the importance of integrated care models and
multidisciplinary approaches to patient management.

Future research should focus on elucidating the causal pathways linking oral health to cardiovascular outcomes and
evaluating the effectiveness of therapeutic interventions targeting the oral microbiota and systemic inflammation. By
advancing our understanding of these connections, we can develop more effective strategies for the prevention and
management of cardiovascular diseases, ultimately improving health outcomes and quality of life for individuals worldwide.
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