The Cardiovascular Disease - Periodontal
Disease Association

by Barry Heaton, D.D.S.

This is the third installment in the series of articles reviewing the perio-systemic link. The two previous articles discussed general
information on the association between Periodontal Inflammation and Systemic Disease (February 2007) and the specific
information on Diabetes - Periodontal Inflammation Linkage (April/May 2007).

No other systemic disease entity association to periodontal inflammation has a greater potential impact than cardiovascular
(cerebrovascular) disease. In this article, [ will provide statistical information on the prevalence of cardiovascular disease. I will then
describe in an abridged manner the pathophysiology of atherosclerosis. It is important to have a working knowledge of atheroma
Jormation to understand studies that show an association. Next, an up to date literature review of medical and dental studies of
periodontal disease — heart disease linkage. It is not possible in the space of this journal to provide an exhaustive review. Iwill focus
only on the most cited studies that are from peer-reviewed journals. Finally, a short discussion on future directions that have been

discussed in both the medical and dental communities and how this can impact the practice of dentistry in the future.

Statistics

Cardiovascular Disease (CVD) is directly re-
sponsible for 60% of the deaths in the United
States.! It has been estimated that at least 70
million or one in four people have CVD. Ofthis
group, 7 million have angina pectoris and/or
myocardial infarction. It has been estimated
that yearly 700,000 U.S. patients will have a
new coronary event and 500,000 will have a
recurrent episode.! A significant proportion of men (50%) and
women (64%) who died suddenly of heart disease had not previ-
ously been diagnosed with CVD.?
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A corollary to this information is the statistics on ischemic
strokes caused by atheroma formation. Stroke causes more than 1
in 15 deaths with 500,000 patients a year experiencing their first
stroke and 200,000 having a recurrent episode.’

In order to understand the subsequent literature review, a short
discussion on the pathophysiology of atheroma formation is war-
ranted.

Endothelial cells that line large arteries are ordinarily resistant
to adhesion by circulating white blood cells.® Risk factors for
atheroma formation will interfere with this homeostasis. These risk
factors include smoking, hypertension, hyperglycemia, obesity,
high saturated fat diet, and insulin resistance, and cause the endot-
helial cell to express an adhesion molecule that attaches leuko-
cytes.? This is the initiating event in the formation of an atheroma.
These plaques will generally form in areas where the blood flow is
disturbed. This would include areas where the vessel bifurcates —
trifurcates or there is a sharp bend in the vessel.! The primary

leukocyte in this scenario is the monocyte. This cell, after attaching
to the endothelial cell surface, migrates under the endothelium and
forms the so-called fatty-streak.’ Monocytes mature to macroph-
ages and then engulf lipoproteins and convert to foam cells. These
cells start to proliferate and produce pro- inflammatory cytokines
that upregulate the inflammatory process.* T-lymphocytes then gain
entry to the enlarging plaque and begin to produce their own suite
of pro-inflammatory cytokines.

The lesion continues to progress to a complex plaque. The
endothelium starts to protrude into the artery as a result of first
fibrous tissue then smooth muscle tissue, proliferation in the plaque.
Much of'this proliferation comes from growth factors elicited from
monocytes-macrophages.® These mediators include platelet de-
rived growth factor, transforming growth factor 4, and interleukin 1.
These plaques can form at an early age. One study found that one
in six teenagers in the United States show a pathological thickening
in coronary arteries.’

Asthe complex plaque continues to increase in size, the arterial
lumen becomes constricted and blood flow is impeded. The
endpoint of atherosclerosis is rupture of the plaque resulting in
thrombosis and infarction (coronary thrombosis, myocardial inf-
arction, and stroke). In non-ruptured or intact plaques a fibrous cap
helps keep the contents from spilling into the vessel. The cap is
made of a dense collagenous fiber network. Inflammation can
destroy the integrity of the fibrous cap by inhibiting the formation
of new collagen fibers and stimulating the destruction of existing
collagen.’

Literature Review
For the last 20 years studies have been published that by and
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intheir field. This study is called the Oral Infections and Vascular
Disease Epidemiology Study (INVEST).

The first study to be discussed was published in 2005 in
Circulation, a Journal of the American Heart Association.' They
enrolled 1056 subjects with no history of stroke or myocardial
infarction and analyzed 4561 subgingival plaque samples from 657
dentate subjects. They looked via DNA testing for 11 known
periodontal bacteriain the samples. Extensive in-person cardiovas-
cular risk factor measurements, a carotid scan with high-resolution
b-mode ultrasound, white blood cell count, and C-reactive protein
values were obtained. The ultrasound evaluated for thickening of
the artery wall (sub-clinical atherosclerosis). They found a direct
relationship between periodontal bacteria and sub-clinical athero-
sclerosis. The power of this study comes from adjusting of the
statistics to factor out all of the common risk factors and the size of
the study.

Desvarieux’s team published another study in Stroke, a journal
ofthe American Heart Association, looking at gender differences:'®
In this study 1710 subjects with no history of myocardial infarction
or stroke were enrolled. The study was run as described before.
Probings were taken and patients were then categorized according
the presence or absence of periodontal disease. If periodontal
disease was present the severity was characterized. In males but not
females, there was a 10% difference in carotid artery plaque
between highest and lowest classification for tooth loss and peri-
odontal disease. Their conclusion was that tooth loss and long term
periodontitis are related to sub-clinical atherosclerosis in men but
not women. Gender variations in cardiovascular morbidity and
mortality may be explained partly by the differential contributions
of novel risk factors across genders.

The power of any study is directly related to the number of
subjectsin the study. A recent study in 2006 looked at 3,352 patients
with a history of hypertension and myocardial infarction and 902
controls.'® A periodontal disease assessment was then completed.
Statistical adjustments were made for age, gender, number of teeth,
and smoking. The investigators concluded that the severity of
periodontal disease was related to hypertension independent of age
butto the prevalence of myocardial infarction in middle age patients
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only. The number of missing teeth was related to the prevalence of
myocardial infarction only. Their final conclusion was oral health
is related to cardiovascular disease in a dose dependant manner.

Some of the best work published to date is from Beck and his
co-workers from the University of North Carolina at Chapel Hill.
Beck and his team have gathered periodontal probing data on 6,017
subjects between 52 and 75 years of age enrolled in the Atheroscle-
rosis Risk in Communities Study. They determined both the pres-
ence of clinical coronary heart disease (revascularization procedure
or myocardial infarction) and sub-clinical atherosclerosis (carotid
artery thickening determined by ultrasound). Subjects with higher
attachment loss rates had elevated odds of coronary artery disease
when compared to those with low attachment loss.”

A second paper found a significant association between severe
periodontitis and thickened carotid arteries after adjusting for
covariates like age, gender, diabetes, lipids, hypertension, and
smoking. '8

In a third paper, they measured serum IgG antibody levels for
17 periodontopathic bacteria against ultrasound measurement of
carotid vessel wall thickness.!” Positive correlations were found for
several individual and combinations of bacteria. They concluded
that exposure to specific periodontal pathogens significantly in-
crease the risk for atherosclerosis.

If we can accept that inflammation is a risk factor for CVD and
that periodontal disease is an inflammatory disease, then the linkage
between the two diseases is questionable only as to the strength of
the association. Systemic pro-inflammatory mediators derived from
inflamed periodontal tissues can upregulate an inflammatory re-
sponse in a distant artery (indirect effect). Multiple investigations
have also demonstrated periodontopathic bacteria in atheromas
(direct effect).?” The indirect effect is primarily thought to be
mediated by interleukin 1, tumor necrosis factor 4, interleukin 6, and
prostaglandin E produced by inflamed periodontal connective
tissue. Because of the dilation and porosity of the periodontal
vessels, these mediators gain entry to the systemic circulation and
upregulate inflammation at distant sites.
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