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Overview
This course seeks to improve the dental care 
provider’s understanding of the interaction 
between periodontal disease and CVD. It will 
also serve as an aid in the clinical decision 
making process for patients with CVD and 
periodontal disease.

Periodontal diseases have been associated with 
numerous systemic diseases and conditions, 
including diabetes mellitus, rheumatoid 
arthritis, cardiovascular diseases (CVDs), and 
obesity. Of these, CVD is of special interest as 
it is the single leading cause of death in both 
men and women worldwide.1-2 CVD includes 
many diseases affecting the heart and blood 
vessels, including hypertension, atherosclerotic 
vascular disease, myocardial infarction, and 
hypercholesterolemia. For the purposes of 
this course, we will concentrate on these 
diseases. As both CVD and periodontal disease 
are inflammatory conditions and share many 
confounding factors (e.g., smoking, obesity, 
diabetes mellitus), an association between 
the two diseases has long been investigated.3-7 
Recent consensus reports have stated that 
while there is a well-established association 
between the two diseases, there is not 

currently sufficient evidence to support reports 
of a causal relationship.8 Other data do suggest, 
however, that there may be biologic plausibility 
for an interaction of both periodontal bacteria 
and periodontal inflammatory factors to exert 
influence on the cardiovascular system.9-12

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:
• Understand the current scientific literature 

about the association between periodontal 
health and CVDs

• Learn how to discuss the interactions 
between these two conditions with patients.

• Develop knowledge of the impact of medical 
therapies for CVDs on periodontal status.

• Gain knowledge to allow for greater 
participation on teams of health care 
providers treating CVD patients and 
periodontitis.

• Learn about patient risk factors, treatment 
needs, and current treatment strategies.

• Discuss with patients the common risk 
factors and association of periodontitis and 
CVD.

• Discuss with colleagues effective methods 
for treatment of periodontal disease in 
patients who have CVDs.

Introduction
Cardiovascular disease (CVD), in particular 
atherosclerosis, involves an inflammatory 
response that may occur systemically and 
sometimes within atherosclerotic lesions.9 
Periodontal disease and CVD share many 
inflammatory pathways and risk factors (such 
as diabetes mellitus, smoking, and obesity).10-12 
Several large epidemiology studies have 
evaluated the association between periodontal 
disease and CVD. A meta-analysis summarizing 
their findings suggest that periodontal 
disease may convey a moderate risk for 
atherosclerosis.13-15 However, despite the biologic 
plausibility suggested by these interactions, 
at this time the literature does not support 
a causative relationship and further studies 
examining the underlying etiology are necessary.8 
Understanding the interaction between these two 
widespread diseases is critical for the clinician to 
understand to allow for the optimal management 
of dental patients.
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Periodontitis is initiated by infectious agents 
resulting in tissue destruction caused by host 
inflammation within the supporting structures 
of the teeth.16,17 It has been shown to be 
associated with numerous systemic conditions 
in a bidirectional manner.18 This association is 
related to the systemic inflammation produced 
by chronic periodontal infection. Bacteremias 
in the systemic circulation and bacterial 
byproducts (e.g., endotoxins) as well as the 
resultant proinflammatory cytokines produced 
in response to those bacteria may result in a 
systemic immune response, dyslipidemia, and an 
increased risk of atherosclerotic lesion formation.19 
Due to the high number of individuals affected 
by both periodontal disease20 and CVD,1 dental 
healthcare providers are likely to encounter many 
patients who have both conditions and require 
management within the dental office to safely and 
effectively deliver dental care.

Epidemiology and Classification of CVDs

Hypertension
Hypertension, or high blood pressure, is 
characterized by the elevation of systolic and/or 
diastolic arterial blood pressures. It is diagnosed 
as primary or secondary hypertension. Primary, 
or essential, hypertension has no known cause. 
Secondary hypertension has an identifiable 
cause:21,22

• Renal disease (e.g., renal parenchymal 
disease, renal artery stenosis)

• Adrenal abnormalities (e.g., aldosteronism, 
Cushing syndrome, pheochromocytoma)

• Coarctation of the aorta
• Hyperthyroidism
• Pre-eclampsia/eclampsia in pregnancy
• Central nervous system disorders (e.g., 

trauma, infection, increased intracranial 
pressure)

• Autonomic hyperactivity
• Sleep apnea
• Medication induced (e.g., COX-2 inhibitors, 

sympathomimetics, corticosteroid and sex 
hormones, cyclosporine, tacrolimus)

• Medication related (e.g., drug-drug 
interactions, medication noncompliance)

Primary hypertension is of unknown etiology 
and may be related to genetic and/or 
environmental factors.23-27 In most populations 

studied, when environmental and familial risk 
factors are controlled, blood pressure increases 
with age.28-32 Hypertension affects over 1 billion 
people worldwide and approximately one-
quarter of American adults. It is estimated that 
less than 5% have a curable cause.1,33,34 The 
World Health Organization (WHO) estimates 
that hypertension is the third leading cause or 
mortality worldwide.35 Furthermore, the risk of 
cardiovascular disease doubles for adults age 
40-70 years for each rise of 20 mmHg in systolic 
or 10 mmHg in diastolic.36 Given the prevalence 
of hypertension, it is critical for oral healthcare 
providers to understand the current diagnostic 
categories (Table 1).37,38

Atherosclerotic Vascular Disease
Atherosclerotic vascular disease (AVD) is a 
chronic process that occurs when the blood 
vessels carrying oxygen and nutrients from 
the heart to the rest of the body develop a 
buildup of plaques formed by fat, cholesterol 
and other substances in the blood.39 These 
plaque deposits cause narrowing of the blood 
vessels, a decrease in the elasticity of the vessel 
musculature, and changes in the smooth flow 
of blood through the lumen of the vessels.39 The 
formation of these plaques occur in response 
to inflammatory stimuli, which increase the 
expression of endothelial adhesion molecules. 
This allows for the recruitment and firm 
attachment of leukocytes to the vessel wall.39-41 
Monocytes in the circulating blood attach to the 
vessel walls and then enter the intima of the 
vessels. They are then activated and mature in 
macrophages and scavenge the lipoproteins 
modified by inflammation.41,42 As low-density 
lipoproteins (LDLs) accumulate in the 
macrophages, they become “foam cells,” which 
characterize the initial plaque formations or 
fatty streaks.42 The macrophages and foam cells 
produce pro-inflammatory mediators, such as 
interleukin-1ß (IL-1ß) and tumor necrosis factor 
alpha which amplify the local inflammatory 
response. A feedback loop develops that leads 
to atherosclerosis. Apoptosis of the foam cells 
then results in a release and accumulation of 
lipids in the intima of the blood vessels.42

Approximately 11% of adults in the United 
States have some form of heart disease 
(Figure 1).33 AVD leads to high rates of morbidity 
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Table 1. American Heart Association  
Hypertension Diagnostic Categories.37,38

Figure 1. Heart disease death rates in the U.S. amongst adults ages 35+, 2011-2013.33
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and mortality. There is significant overlap 
of the risk factors for periodontal disease 
and for AVD. Dental care providers aware of 
the interactions will be able to adequately 
counsel their patients and customize 
treatment protocols. Additionally, dental 
health care providers should be aware of 
current pharmacotherapeutic management 
strategies for cardiovascular diseases and their 
implications on periodontal therapies (Table 2).

Thromboembolic Complications of CVD
Blood clot formation occurs in response to 
tissue injury causing vasoconstriction followed 
by the adhesion and aggregation of platelets. 
Clot stabilization finalizes by fibrin formation 
through a cascade of clotting factors. Intravessel 
blood clots may be arterial or venous.43 Arterial 
thrombi occur when platelet aggregation, fibrin, 
and erythrocytes aggregate at sites in arteries. 
This can lead to occlusion of the arteries and 
subsequent tissue ischemia. Disruption of the 
thromboemoblus and movement to smaller 
vessels can cause myocardial infarction or 
cerebrovascular events.43,44,45 Venous thrombi 
develop in areas with slow or irregular blood 
flow. They may cause occlusion at the local 
site. However, a greater danger associated 
with venous thromboemboli is their ability to 
travel and cause deep vein thromobosis and/or 
pulmonary thrombosis.46

Approximately 795,000 people in the United 
States suffer a stroke each year and, of those, 
approximately 140,000 will die.47 Stroke is also the 
leading cause of long-term disability in the U.S.47 
Many patients who have had a thromboembolic 
event and/or who are at risk for future 
thromboemboli are treated with antithrombotic 
(prevent thrombus formation) and anticoagulant 
agents (prevent clot stabilization and 
coagulation).44-46 It is important that clinicians have 
a complete understanding of the mechanisms 
of action of the medications patients are taking. 
Consulting with the patients’s treating physician 
can allow for safe dental treatment.

Epidemiology and Etiology of 
Periodontitis
Periodontitis is a chronic disease of the hard 
and soft tissue supporting the teeth. It is caused 
by bacterial plaque resulting in progressive 
destruction of the periodontal ligament and 

alveolar bone.48,49 The disease typically has a 
slow to moderate rate of disease progression, 
but periods of accelerated attachment loss 
may be associated with local and/or systemic 
factors.50-52 Disease severity is classified as mild 
(1-2 mm), moderate (3-4 mm), or severe (≥ 5mm) 
based on the amount of clinical attachment loss 
(CAL).53,54 The prevalence of periodontitis has 
been estimated to be over 47% of U.S. adults or 
64.7 million individuals.55 Of those individuals, 
8.7% showed mild disease, 30.0% demonstrated 
moderate disease, and 8.5% had severe chronic 
periodontitis.56 Risk indicators for periodontitis 
include male gender, Hispanic ethnicity, cigarette 
smoking, uncontrolled or poorly controlled 
diabetes mellitus, and lower socioeconomic 
status.57,58 Prevalence of periodontitis varied two-
fold between the lowest and the highest levels 
of socioeconomic status (Figure 2).59

Evidence of Association between 
Periodontitis and CVD
Acute and chronic systemic inflammation has 
been shown to have pro-atherogenic effects. 
C-reactive protein (CRP), a marker of systemic 
inflammation, has a high predictive value for 
future cardiovascular events.67,68,29 Reduction of 
CRP in patients with low serum cholesterol levels 
has demonstrated a significant reduction in 
myocardial infarction (MI) and stroke.70 Individuals 
with periodontal diseases demonstrate elevated 
systemic CRP levels compared to periodontally 
healthy subjects.71-74 The severity of periodontitis 
and quantity of periodontal pathogens have 
been shown to be positivity correlated with 
CRP levels.75,77 The presence of Porphryomonas 
gingivalis (P.g.) in periodontal pockets has been 
demonstrated to induce pronounced CRP 
increases.76,77 Furthermore, periodontal pathogens 
have been identified in atheromas and may 
be associated with increased levels of platelet 
aggregation.78 While there is a biologic plausibility 
for a linkage between periodontal disease 
and CVD, epidemiologic and interventional 
studies have not established a conclusive 
causal relationship. Studies have suggested that 
periodontal disease may confer a moderate risk 
for atherosclerosis and its consequences.13-15

Proposed Mechanisms of Interaction 
between Periodontal Disease and CVD
Both CVD and periodontitis involve an 
inflammatory process and dysregulation of the 
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Table 2. Common drugs used for management of  
cardiovascular diseases and their oral sequelae.109
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immune system. Since periodontal diseases 
are initiated by bacteria, which leads to host 
immunologically mediated tissue destruction48,49 
the influence of periodontitis on CVD may be two-
fold: 1) the increase in local and systemic pro-
inflammatory mediators and 2) the induction of 
systemic bacteremias, which can then lead to an 
increase in a systemic inflammatory response.

Periodontal tissue breakdown occurs in response 
to bacterial stimuli as a result of the host 
inflammatory response. This tissue breakdown 
is mediated by pro-inflammatory cytokines 
and mediators such as interleukin-1ß (IL-1ß), 
interleukin-6 (IL-6), tumor necrosis factor-α (TNF-
α), prostaglandin E2 (PGE2), receptor activator 
of nuclear factor kapp B ligand (RANKL), and 
matrix metalloproteinases (MMPs). These pro-
inflammatory mediators interact with bacteria 
and the surrounding tissues and can influence 
disease susceptibility and severity.79 Bacteria 
associated with periodontal diseases can colonize 
the atheromatous plaques.78 This colonization can 
cause damage by elevating local inflammation 
levels, leading to atheroma formation, 
maturation, and rupture. At the same time, a 
low-grade systemic elevation of inflammatory 
markers could result from bacteremias or 

elevated levels of circulating pro-inflammatory 
cytokines from periodontal pockets and this 
could induce atherogenesis or growth.80

Inflammation is central to the pathophysiology 
of both periodontitis and CVD. The role of 
inflammatory mediators in the interaction 
of these disease is thought to be critical. 
A summary of some of the potential key 
mechanisms are shown in Figure 3.

Common Pathways of Immune Response 
and Inflammatory State
The role of inflammation in the pathogenesis of 
atherosclerosis is highlighted by the associations 
between systemic pro-inflammatory biomarkers 
and measurements of CVD and its outcomes.80 
While atherosclerosis contributes to the 
elevation of systemic inflammatory biomarkers, 
population studies have found that smoking, 
age, and adiposity are more highly associated 
with pro-inflammatory mediators than 
atherosclerotic plaque thickness.41 Adiposity, 
in particular, has been shown to be associated 
with up to 30% of the systemic inflammation in 
large-scale population studies.41,67 Many of these 
pro-inflammatory risk factors are associated 
with increased risk of both periodontal disease 

Figure 2. Periodontal Disease Prevalence in the United States.110
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and CVD.3-7,41 The action of these risk factors 
on CVD demonstrates that inflammation from 
a distant site, such as the periodontium, can 
increase systemic levels to a point that conveys 
increased cardiovascular risk.

Periodontal disease involves an inflammatory-
mediated resorption of the supporting tissues 
around the teeth, it is also associated with an 
increase in systemic levels of inflammation. A 
meta-analysis of the effect of periodontal disease 
on CRP, a potent marker of inflammation, 
concluded that “there is strong evidence…
that plasma CRP in periodontitis is elevated 
compared with controls.”81 The mean CRP levels 
reported in the studies reviewed were 3.41 mg 
1-1 for subjects with periodontal disease and 
1.72 mg 1-1 for periodontally healthy subjects.81 
Since elevated risk for atherosclerosis has been 
associated with CRP levels ≥ 3 mg 1-1, these data 
may indicate a rationale for the association seen 
between these two diseases.

Microbial Interactions between Periodontal 
and CVDs
Periodontal disease results in increased local 
gingival bleeding, larger areas of ulcerated 
sulcular epithelium, and a larger number 
of oral bacteria within the gingival crevice.82 
Patients with periodontitis have also been 
shown to experience high levels of bacteremia 
and endotoxemia with innocuous stimuli such 
as chewing.83 This dissemination of bacteria 
associated with periodontitis may play a role 
in the influence of periodontal disease on CVD. 
Many species of periodontal and oral pathogens 
have been shown to invade endothelial cells, 
including P. gingivalis,84,85 P. endodontalis,84 S. 
mutans,86 S. gordonii,87 S. mitis,87 and S. oralis.87 
Furthermore, invasion of endothelial cells by 
P. gingivalis has been shown to upregulate a 
host of pro-inflammatory and pro-coagulation 
genes.88,89 Periodontal pathogens have also 
been identified in atherosclerotic plaques in 
vivo and may be associated with an increase in 
coagulation at those sites.78,90

The transport of these bacteria to the 
endothelium may occur through bacteremias 
or transport within phagocytic cells, 
which then enter the media as a part of 
atherogenesis.91 Bacterial invasion at the site 
of the atheroma is associated with an increase 

in acute inflammation and an increase in 
proinflammatory mediators, thus creating a 
feedback loop for atheroma formation.92

Periodontal Therapy in Patients with 
CVD
A recent systematic review of interventional 
trials evaluating the effects of periodontal 
therapy on CVD outcomes concluded that 
there are no studies currently that evaluate 
periodontal therapy as a primary prevention 
of CVD in patients with periodontitis.93 Authors 
conclude that periodontal treatment does 
reduce several risk factors for CVD, but 
that more studies are needed to determine 
the value of periodontal therapy for CVD 
patients.93,94

There is current evidence that periodontal 
therapy improves the following CVD risk 
factors:

• Levels of pro-inflammatory cytokines95,96

• Concentrations of CRP in patients with and 
without coronary heart disease95-99

• Levels of fibrinogen and white blood cells98

• Levels of total cholesterol95,100

• Levels of low-density (“bad”) cholesterol100,101

• Levels of high-density (“good”) cholesterol101

• Triglyceride levels95

• Endothelial function,102 especially in people 
with diabetes and CVD95

• Systolic and diastolic blood pressure103

• Left ventricular mass103

• Pulse-wave velocity as a measure of arterial 
function103

• Carotid intima-media thickness104

As a result of the above evidence, a joint 
statement from the editors from the Journal of 
Cardiology and the Journal of Periodontology was 
developed. This statement recommended that 
patients who are diagnosed with CVD should be 
managed by both physicians and periodontists 
to treat periodontal disease, maintain 
periodontal health, and optimize CVD care.105

Clinical Decision Making for Treatment 
of Patients with Periodontal Disease 
and CVD in a Dental Setting
Caring for patients with both CVD and 
periodontitis requires careful evaluation, 
quantification and ongoing monitoring of 
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existing periodontal inflammation. Consultation 
with a physician, in regards to the management 
of their CVD and the overall functional capacity 
of the patient is also recommended. A thorough 
medical history and physician consultation, if 
necessary, should be performed to assess the 
patient’s cardiovascular risk in association with 
dental procedures (Table 3).106 Patients should 
be triaged and care altered to account for their 
cardiovascular status (Table 4).106

Summary
Both periodontal disease and CVDs are 
multifactorial diseases that have many 
comorbidities. They share many risk factors, 
and both intensify and are propagated by the 
patient’s inflammatory burden. Good oral health 
is integral to optimal overall health and quality 
of life.107 However, the interactions between 
systemic and oral health may not be the primary 
focus of physicians and other healthcare 
providers.108 Dental healthcare providers should 
be aware of the burden and risks of CVD 

and the risk factors that CVD conveys in the 
dental setting. When treating patients with 
CVDs in the oral health setting, the goals are 
to develop and implement preventative and 
therapeutic strategies that allow the patient 
to tolerate and benefit from dental care. 
While the available data suggests the risk in 
performing dental procedures in patients with 
CVD is low, assessment of patient-specific 
factors are necessary to provide optimal dental 
and cardiovascular care.106 Stratification of 
cardiac risk and oral disease burden as well as 
coordination between the oral health care team 
and the treating physician is critical to allow 
for optimal patient care. Periodontal disease 
and the inflammatory burden it creates should 
be discussed with patients who have cardiac 
risk factors. The use of advanced therapies 
and/or more stringent maintenance protocols 
to control the increased inflammatory load 
in patients with both CVD and periodontitis 
should be considered.
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Table 3. Cardiovascular risk assessment  
for dental patients.
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Table 4. Patient care recommendations  
based upon cardiovascular status.
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/professional-education/ce-courses/ce544/start-test

1. Hypertension may be primary, secondary or tertiary. Secondary hypertension has an 
identifiable cause.
a. Both statements are true
b. The first statement is true, the second statement is false
c. The first statement is false, the second statement is true
d. Both statements are false

2. In most populations worldwide, when environmental and familial risk factors are 
controlled, hypertension increases with age.
a. True
b. False

3. A patient who presents with a baseline blood pressure of 147/79 would be considered to 
_______________.
a. be normotensive
b. be prehypertensive
c. have Stage I hypertension
d. have Stage II hypertension

4. Atherosclerotic vascular disease (AVD) is a chronic process that occurs when the blood 
vessels carrying oxygen and nutrients from the heart to the rest of the body develop a 
buildup of ________________.
a. blood clots
b. plaques containing fat, cholesterol, and other substances from the blood
c. calcium deposits
d. bacteria

5. Approximately _______% of adults in the United States have some form of heart disease.
a. 4
b. 11
c. 23
d. 47

6. Arterial thrombi can lead to _______________.
a. occlusion of arteries and tissue ischemia
b. myocardial infarction
c. cerebrovascular events, such as stroke
d. All of the above.

7. The prevalence of periodontitis has been estimated to be over ______% of U.S. adults.
a. 25
b. 33
c. 47
D. 62

8. The prevalence distribution of periodontal disease severity and disease progression 
in treated and untreated populations suggests that periodontal disease is bacterially 
initiated and disease progression is propagated by host factors.
a. True
b. False

http://www.dentalcare.com/en-us/professional-education/ce-courses/ce544/start-test
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9. Reduction of ___________, a marker of systemic inflammation, in patients with low serum 
cholesterol levels has demonstrated a significant reduction in myocardial infarction 
(MI) and stroke.
a. Triglyceride
b. Interleukin-1ß
c. C-reactive protein
d. Interleukin-10

10. Periodontal pathogens have been identified in atheromas.
a. True
b. False

11. The influence of periodontitis on cardiovascular disease likely involves which of the 
following mechanisms:

1. The increase in local and systemic pro-inflammatory mediators
2. Sepsis involving high levels of bacteria and bacterial components in the 

bloodstream and the subsequent overwhelming immune response
3. The induction of systemic bacteremias, which can then lead to an increase in 

a systemic inflammatory response.
a. 1 only
b. 2 only
c. 1 and 2
d. 1 and 3

12. CVD and periodontal disease share confounding risk factors, including __________.
a. smoking
b. diabetes mellitus
c. obesity
d. All of the above.

13. There is current evidence that periodontal therapy improves the following CVD risk 
factors EXCEPT:
a. Levels of pro-inflammatory cytokines
b. Triglyceride levels
c. Concentrations of CRP in patients with and without coronary heart disease
d. Body Mass Index (BMI)

14. Current data suggest that the risk in performing dental procedures in patients with 
CVD is _________.
a. high
b. moderate
c. low

15. In patients with CVD, screening for periodontal disease and the use of advanced 
therapies and/or more stringent maintenance protocols to control the increased 
inflammatory load in patients with both CVD and periodontitis should be considered.
a. True
b. False
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