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Periodontal and cardiovascular diseases are both major health issues. Poor oral health has long been 
associated with the development of systemic diseases. Through the years, the association of 
periodontal disease and the development of cardiovascular disea
Many studies, including systematic reviews and meta
between periodontal disease and coronary heart disease, cerebrovascular disease and peripheral artery 
disease. Among the propos
a major role. Evidence suggests that periodontal inflammation triggers a systemic inflammatory state 
that appears to promote atheroma plaque development and progression. There are ot
show a clear relationship between periodontal disease severity, elevations of inflammatory markers, 
and the presence of atherosclerosis. Here, we give a review of the available evidence supporting this 
association, and the possible mechani
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INTRODUCTION 
 
Periodontitis is a chronic infectious disease targeting the connective 
tissue and alveolar bone supporting the dentition.
deterioration of periodontal health is linked to the accumulation of 
specific oral microorganisms affecting the balance of the different 
species present in the dental biofilm, switching from a symbiotic into 
a dysbiotic state.2The inflammatory response to these pathogens i
responsible for the destruction of the periodontium and if left 
untreated for years, periodontitis is a leading cause of tooth loss. 
Cardiovascular disease (CVD) has been defined as a group of 
disorders of the heart and blood vessels including hypertensi
coronary artery disease, cerebrovascular disease, peripheral vascular 
disease and cardiomyopathy.3The objective of the present narrative 
review is to summarize and update the body of evidence on the 
association between periodontitis and cardiovascular 
 

Historical Review: There have been alternating periods of interest 
and dismissal of a possible causal relationship between oral and 
systemic health since the concept of “focal infection” was proposed
(Miller WD, 1891).4,5Since 1980s, observation
published that dental health was significantly worse in patients with 
acute myocardial infarction than in controls
al.,1989).6These associations were reported with little or no 
description of an underlying mechanism of how these
by common risk traits.  DeStefano et al. (1993)
participants with periodontitis had a 25% increased risk of coronary
heart disease (CHD) relative to those with minimal periodontal 
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ABSTRACT   

Periodontal and cardiovascular diseases are both major health issues. Poor oral health has long been 
associated with the development of systemic diseases. Through the years, the association of 
periodontal disease and the development of cardiovascular disea
Many studies, including systematic reviews and meta-analyses, suggest an important association 
between periodontal disease and coronary heart disease, cerebrovascular disease and peripheral artery 
disease. Among the proposed mechanisms of this relationship, systemic inflammation appears to play 
a major role. Evidence suggests that periodontal inflammation triggers a systemic inflammatory state 
that appears to promote atheroma plaque development and progression. There are ot
show a clear relationship between periodontal disease severity, elevations of inflammatory markers, 
and the presence of atherosclerosis. Here, we give a review of the available evidence supporting this 
association, and the possible mechanisms involved. 
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Periodontitis is a chronic infectious disease targeting the connective 
tissue and alveolar bone supporting the dentition.1A progressive 

periodontal health is linked to the accumulation of 
specific oral microorganisms affecting the balance of the different 
species present in the dental biofilm, switching from a symbiotic into 

The inflammatory response to these pathogens is 
responsible for the destruction of the periodontium and if left 
untreated for years, periodontitis is a leading cause of tooth loss. 
Cardiovascular disease (CVD) has been defined as a group of 
disorders of the heart and blood vessels including hypertension, 
coronary artery disease, cerebrovascular disease, peripheral vascular 

The objective of the present narrative 
review is to summarize and update the body of evidence on the 
association between periodontitis and cardiovascular diseases. 

There have been alternating periods of interest 
and dismissal of a possible causal relationship between oral and 
systemic health since the concept of “focal infection” was proposed 

Since 1980s, observational evidence was 
published that dental health was significantly worse in patients with 
acute myocardial infarction than in controls (Mattila et 

These associations were reported with little or no 
description of an underlying mechanism of how these could be linked 

. (1993) found that study 
participants with periodontitis had a 25% increased risk of coronary 
heart disease (CHD) relative to those with minimal periodontal  

 
 
disease.7The authors also observed that
50 y at baseline, had periodontal disease as a strong risk factor for 
CHD and Men with periodontitis were 1.72 times more likely to have 
incident CHD compared to men without periodontitis after adjusting 
for traditional CHD risk factors like alcohol, smoking, high 
cholesterol, diabetes mellitus etc. 
the interaction between periodontitis and cardiovascular disease came 
from a 1996 longitudinal study in veterans by 
mechanism suggested individuals with a hyperinflammatory trait who 
also had oral infections would have an elevated risk for 
cardiovascular disease. In 1998, Ridker
(CRP) levels were excellent predictors of cardiovascular events in 
healthy women.9 Thus, these insights led to widespread usage of CRP 
as a diagnostic tool, raising awareness of the role of inflammation 
from all sources, including oral infection.

 
Dentist-Scientist Russell Ross (1999)
strong inflammatory component in the pathogenesis of 
atherosclerosis.10 This further gave strength to a plausible mechanism 
linking periodontitis and cardiovascular diseases.
(2000b) were the first to report the detection of periodontal bacterial 
genome (Tannerella forsythia, 
Aggregatibacter actinomycetemcomitans
in atheromasand suggested that they may play a role in the 
development and progression of atherosclerosis leading to coronary 
vascular disease and other clinical sequelae.
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Periodontal and cardiovascular diseases are both major health issues. Poor oral health has long been 
associated with the development of systemic diseases. Through the years, the association of 
periodontal disease and the development of cardiovascular disease has been brought to attention. 

analyses, suggest an important association 
between periodontal disease and coronary heart disease, cerebrovascular disease and peripheral artery 

ed mechanisms of this relationship, systemic inflammation appears to play 
a major role. Evidence suggests that periodontal inflammation triggers a systemic inflammatory state 
that appears to promote atheroma plaque development and progression. There are other studies that 
show a clear relationship between periodontal disease severity, elevations of inflammatory markers, 
and the presence of atherosclerosis. Here, we give a review of the available evidence supporting this 
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The authors also observed that men who were younger than 
50 y at baseline, had periodontal disease as a strong risk factor for 
CHD and Men with periodontitis were 1.72 times more likely to have 
incident CHD compared to men without periodontitis after adjusting 

factors like alcohol, smoking, high 
 The first proposed mechanism for 

the interaction between periodontitis and cardiovascular disease came 
longitudinal study in veterans by Beck et al.8 The 

d individuals with a hyperinflammatory trait who 
also had oral infections would have an elevated risk for 

1998, Ridker found that C- reactive protein 
levels were excellent predictors of cardiovascular events in 

Thus, these insights led to widespread usage of CRP 
as a diagnostic tool, raising awareness of the role of inflammation 
from all sources, including oral infection. 

Russell Ross (1999) introduced the concept of a 
omponent in the pathogenesis of 

This further gave strength to a plausible mechanism 
linking periodontitis and cardiovascular diseases. Haraszthy et al. 

were the first to report the detection of periodontal bacterial 
genome (Tannerella forsythia, Porphyromonas gingivalis, 
Aggregatibacter actinomycetemcomitans and Prevotella intermedia) 
in atheromasand suggested that they may play a role in the 

and progression of atherosclerosis leading to coronary 
vascular disease and other clinical sequelae.11 In 2001, in  
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a major study by (Beck et al). Periodontitis was implicated in the 
pathogenesis of atherosclerosis as well as in cardiovascular events 
such as myocardial infarction and stroke.12 Ide et al. (2004) showed 
that chronic periodontitis patients undergoing an episode of 
subgingival scaling experienced a significant elevation in circulating 
tumor necrosis factor α (TNF-α) and interleukin-6 (IL-6). This 
observation may account for anecdotal reports of post-treatment 
pyrexia and allude to the relationships between periodontal disease, 
bacteremia, and cardiovascular disease.13 Tonetti et al (2007) also 
showed that adjunctive local antimicrobial therapy improved systemic 
inflammation, demonstrating that periodontal treatment can improve 
endothelial function and reduce surrogate inflammatory markers of 
cardiovascular risk. 14 Bokhari et al. (2012) showed that after 
treatment of periodontitis, the proportion of people with high CRP (>3 
mg/L) decreased by 38% in the intervention group and increased by 
4% in the control group.15 Zhou et al. (2017) demonstrated for the 
first time that intensive periodontal therapy without antihypertensive 
medication may lower blood pressure in patients with prehypertension 
and periodontitis. Reduction in blood pressure and endothelial 
microparticles were related to improvement in pocket probing depth.16 

 
Mechanisms linking Periodontitis and Cardiovascular Diseases: 
To provide plausible and reasonable links between these conditions, 
there are 2 main hypotheses to explain the link between periodontitis 
and cardiovascular disease.17 Bacteria or their by-products (primarily 
lipopolysaccharides or antigens) can disseminate from the oral cavity 
into blood vessels and, there, a host response can lead to damage and 
atherosclerotic plaque formation. Alternatively, localized 
inflammation from periodontitis enhances ongoing chronic 
inflammation due to atherosclerosis. Periodontal disease −derived 
reactive oxygen species contribute to systemic oxidative stress and 
inflammatory mediators, including various interleukins, chemokines, 
cytokines (IL-6), immunoglobulins, and inflammatory cells 
(lymphocytes, macrophages, neutrophils), contribute to a destructive 
immune response at areas in the vessel wall prone to atherosclerosis 
(Febbraio et al., 2022).  
 
A recent consensus report was published as a result of a joint 
workshop organised by the European Federation of Periodontology 
and the World Heart Federation.18 This report updated much of the 
current epidemiological evidence for significant association and 
mechanistic links between periodontitis and CVD (Sanz et al., 2020). 

 
The excerpts from this consensus were18: 

 

 There is evidence from epidemiological studies that periodontitis 
patients exhibit significant endothelial dysfunction, measured by 
flow‐mediated dilation (FMD), arterial stiffness (e.g., pulse wave 
velocity—PWV) and a significantly greater thickness of the 
carotid intima‐media and elevated arterial calcification scores. 

 There is robust evidence from epidemiological studies for a 
positive association between periodontitis and coronary heart 
disease. 

 There is evidence from epidemiologic studies for a positive 
association between periodontitis and cerebrovascular disease. 

 There is currently limited scientific evidence that CVD is a risk 
factor for the onset or progression of periodontitis. 

 There is evidence that oral bacterial species can enter the 
circulation and cause bacteremia, which has been demonstrated 
following daily life activities (tooth brushing, flossing, chewing or 
biting an apple), although it has been studied more frequently 
following professional interventions (tooth polishing, scaling, 
tooth extraction, surgical extraction of third molars and 
periodontal probing). It is more frequent of longer duration and 
involves more virulent bacteria in periodontitis patients. 

 There is evidence through traces of DNA, RNA or antigens 
derived from oral bacterial species, mainly periodontal pathogens, 
that have been identified in atherothrombotic tissues. 

 There is evidence of significantly higher levels of C‐reactive 
protein (CRP) in periodontitis patients versus healthy controls and 

in CVD and periodontitis patients compared with either condition 
alone. 

 Heat shock proteins (HSPs) from periodontal pathogens 
(Porphyromonasgingivalis, Tannerella forsythia, Aggregatibacter 
actinomycetemcomitans and Fusobacterium nucleatum) generate 
antibodies that can cross‐react with human HSPs. These 
antibodies have been shown to activate cytokine production, as 
well as monocyte and endothelial cell activation. 

 There is evidence from systematic reviews that serum total 
cholesterol levels, low‐density lipoproteins (LDL), triglycerides, 
very‐low‐ density lipoproteins (VLDL), oxidized LDL and 
phospholipase A2 are elevated in periodontitis. High‐density 
lipoprotein (HDL) levels are reduced in periodontitis patients 
compared with controls. These levels are reversed after 
periodontal therapy. 

 There is scientific evidence of pleiotropy between periodontitis 
and cardiovascular diseases. Pleiotropy occurs when one gene 
influences two or more seemingly different phenotypic traits. 
Plasminogen has got role in inflammation regulation. It plays role 
in the degradation of matrix proteins, including fibrin; activation 
of matrix metalloproteinases; regulation of growth factor and 
chemokine pathways. 

 There have been no prospective randomized controlled 
periodontal intervention studies on primary prevention of 
cardiovascular diseases. However, consistent observational 
evidence suggests that Oral health interventions including 
self‐performed oral hygiene habits (toothbrushing) and 
periodontal treatment produced a reduction in the incidence of 
atherosclerotic cardiovascular disease (ACVD) events including 
acute myocardial infarction and ischaemic stroke. 

 There is only one pilot multicentre study on secondary prevention 
of ACVD events which reported No statistically significant 
difference in the rate of CVD events between patients who 
underwent treatment of periodontitis versus community care 
(Beck JD et al., 2008)19 

 
Effect of the treatment of periodontitis in improving surrogate 
parameters of CVD: There is moderate evidence for reduction of 
low‐grade inflammation as assessed by serum levels of CRP, IL‐6 and 
improvements in surrogate measures of endothelial function 
(flow‐mediated dilatation of the brachial artery).There is limited 
evidence, suggesting that periodontal treatment reduces arterial blood 
pressure and subclinical atherosclerotic cardiovascular disease 
(ACVD) as assessed by mean carotid intima‐media thickness which is 
reduced.Moderate evidence suggests that periodontal treatment does 
not have an effect on lipid fractions except LDL which has been 
shown to get reduced following periodontal therapy. (Orlandi M et 
al., 2020)20 

 
Rationale for a Causal Link Between Periodontitis and 
Cardiovascular Diseases 
 
 Periodontitis has not yet been established as an independent 

casual factor in the onset and progression of atherosclerosis or 
CVD. 

 Periodontitis and cardiovascular diseases are positively 
associated. 

 Bradford-Hill criteria have been adopted to define causation in 
disease models not responding to a single causal factor (Orlandi 
M et al., 2020) 

 
Though periodontitis satisfies the majority of the criteria, large 
longitudinal studies are still needed to get a deeper knowledge about 
these hypothesis and mechanistic links proposed. Well designed, 
adequately powered randomised controlled trials (RCTs) with large 
sample size are also needed to prove the effect of periodontal 
treatment on CVD-related variables.20 

 

CONCLUSION 
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Cardiovascular diseases are the worldwide leading cause of mortality 
and their clinical manifestations include major cardiovascular events 
such as myocardial infarction and stroke. Studies continue to support 
a link between periodontal health and cardiovascular disease (CVD), 
but causality remains unproven. Improvement in cardiovascular 
surrogate markers following periodontal treatment has been shown, 
albeit, the follow-up periods are mostly short. Reasonable evidence 
supports the contribution of good oral health to overall and heart 
health. The safe bet then? Continue to advise patients that a healthy 
mouth supports a healthy heart. 
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