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Abstract

Periodontal Medicine is a fast growing field of Periodontology that focuses on new data and establishes a
strong link between periodontal health and systemic health and disease.Periodontal Medicine deals with a
two way relationship in which periodontal disease in an individual may be a powerful influence on an
individual’s systemic health/disease or the role of systemic disease on influencing an individual’s
periodontal health or disease.
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I. Introduction

In developed countries, cardiovascular illnesses are the leading cause of death. Around 7 million
individuals die each year as a result of cardiovascular disorders. The causes of cardiovascular
diseases are defined by a number of factors; however, a major fraction of these cannot be
described using traditional risk factors. It was reported recently that chronic inflammation plays
an important role in cardiovascular disease (CVD) etiology. Periodontitis is a chronic
inflammatory disease affecting periodontal tissues. Several chronic inflammatory markers rise
during periodontal disease. Since it was thought that CVD had an etiological cause, the
possibility of a link between periodontal disease and CVD has been investigated for years. As a
result, several investigations on the likelihood of periodontal disease causing CVD have been
conducted, and a link between periodontal disease and CVD has been demonstrated.

I1. Concept of oral sepsis

1st introduced by William Hunter in 1900.
I11. Concept of focal infection
Introduced by Frank Billings in 1911.

IV. Era of focal infection(1900-1950)
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In 1911 Frank Billings, Professor of Medicine & head of focal infectionresearch team at
Chicago, replaced the term Oral Sepsis with ‘Focallnfection.In 1915 he defined a ‘focus of
infection as a circumscribed area oftissue infected with pathogenic organism.

V. Massacre of teeth (1915-1950)

Focal infection was implicated as a causative factor for miscarriage, phlebitis, anaemia &
toxaemia in pregnancy &was considered to be a predisposing factor for ‘Gastric cancer’.What
followed was the massacre of teeth. All teeth that were endodontically or periodontally involved
were extracted to avoid a possible focus of infection.In 1951, Williams &Burket reviewed a
series of papers on focal infection & found ‘that there is no good scientific evidence that
removal of infected teeth would relieve or cure arthritis, heart disease, kidney, eye, skin or other
disorder.

V1. Fall out of focal infection

The focal infection idea has fallen out of favour, according to a 1952 editorial in the Journal of
the American Medical Association, because many patients with disorders allegedly caused by
foci of infection have not had their symptoms eased by excision of the foci. Furthermore,
infection foci are as common in apparently healthy people as they are in people with disease,
according to statistical analyses.Timeline overview from 1900 to 2020 showing the29 milestone
studies in periodontal medicine! (Fig 1).
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Figure 1: Timeline overview from 1900 to 2020 showing the 29 milestone studies in periodontal
medicine!

VII. Criteria to assess whether evidence fromstudies support a causal relationship(Austin
Bradford hill,1965)

Strength: A strong effect size for an association

Consistency: Similar findings across time and populations

Specificity: A single risk factor leads to a particular outcome

Temporality: The cause should always precede the effect

Biologic gradient: A dose-dependent relationship between exposure and outcome
Plausibility: A biological plausible mechanism for exposure and outcome
Coherence: Between the suggested causal factor and the biology of the disease
Experimental evidence: Evidence from an interventional study

99
http://annalsofrsch.ro



Annals of R.S.C.B., Vol. 24, Issue 1, 2020, pp. 97-107
Received 18April2020; accepted 23June2020

Analogy: Evidence of similar association in other fields?
VI11. Systems affected by periodontaldisease

e Cardiovascular System
e Reproductive System

e Endocrine System

e Respiratory System

e Musculoskeletal System
e Renal System

IX. Periodontitis andcardiovasculardisease

Cardiovascular diseases can be congenital or acquired in nature. Acquired
cardiovascular diseases can further be divided into ischemic heart disease and hypertension. The
acute form ischemic heart disease results in thromboembolism, occlusion of coronary arteries
which results in myocardial ischemia and finally myocardial infarction. The chronic form of
ischemic heart disease results in artherosclerosis, narrowing of arteries leading to myocardial
infarction.®

ATHEROSCLEROSIS is a condition that affects the large and medium-sized muscles as well as
the large arteries. It is characterised by a localised thickening of the artery intima, the innermost
layer lining the vessel lumen, and the media, a thick layer underneath the intima made up of
smooth muscle, collagen, and elastic fibres.

The advanced lesion ATHEROMA is characterised by enhanced localised intimal plaques with a
necrotic central core including lysed cells, cholesterol ester crystals, lipid-laden foam cells, and
surface plasma proteins like fibrin and fibrinogen.

Cardiovascular illnesses including atherosclerosis and myocardial infarction are caused by a
combination of genetic and environmental factors. Age, obesity, diabetes, and hypertension are
all genetic factors. Smoking, nutrition, socioeconomic status, and exercise are all environmental
influences.Smoking, hypercholesterolemia and hypertension, classic risk factors, exist in one-
third to two-thirds of cases. It is believed that genetic factors play a role in approximately half of
the cases with periodontitis.

Research suggests that inflammation plays an important role in the pathogenesis of both diseases.
Elevation of systemic markers is considered among the risk factors for CVD.*Periodontal
disease’'s propensity to cause CVD in people is determined by the number of gram-negative
bacteria, the detectability of proinflammatory levels, the composition of immunological or
inflammatory infiltration, and the high correlation between peripheral fibrinogen and white blood
cell count.There are various opinions on periodontal disease inducing cardiovascular disease
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through the direct or indirect effects of oral bacteria. At first, bacteria such as Streptococcus
sanguinis (S. sanguis) and P. gingivalis induce platelet aggregation and lead to thrombus
formation. S. sanguis caused myocardial infarction when injected in rabbits.>

Antibodies against periodontal organisms are thought to be concentrated in the heart, where a
cascade of processes triggered by produced T cells activate complement and precipitate a heart
attack. One or more periodontal pathogens were discovered within atheromas in people with
severe periodontitis.

The second mechanism is an overabundance of proinflammatory mediators such PGE2, TNF,
and IL-1 in the host in response to lipopolysaccharide (LPS) or microbial alterations. These
mediators are linked to individual variances in T cell receptors and monocyte secretory
capabilities.’

Individuals with a hyperinflammatory monocyte phenotype secrete 3-10 times more peripheral
blood monocytes than those with a normal monocyte phenotype. The inflammatory response can
be directly triggered and regulated by genes that govern T cell monocyte response and host-
microbe environment. Individuals with periodontal disease have a hyperinflammatory monocyte
phenotype.®

The link between periodontitis bacterial and inflammatory agents and cardiovascular disease
could be the third pathway. By travelling via the bloodstream, periodontal bacteria can produce
bacteremia, or bacterial invasion might directly harm the endothelium, causing atherosclerosis.®
LPS can lead to accumulation of inflammatory cells on major blood vessels and can also
stimulate degeneration of vascular muscle, vascular lipid and intravascular coagulation and
proliferation of blood thrombocyte function. These changes occur due to activation of biological
mediators in smooth muscle, such as PGs, ILs and TNF-o. In addition, it was shown that the
presence of LPS increases the sensitivity of endothelial cells against P. gingivalis.'

Ghorbani et al reported that an increase was observed in the contractility of coronary arteries
accompanied by endothelial dysfunction with LPS originating from P. gingivalis. Increased
fibrinogen and WBC counts in periodontitis patients could be a side effect of the aforesaid
mechanisms or a characteristic of people who are at risk for both cardiovascular disease and
periodontitis.!!

X. Periodontitis and c reactive protein

CRP is an independent risk factor for cardiovascular disease because it generates complement-
mediated inflammation, which contributes to atheroma development. CRP levels rise as a result
of periodontal infections, putting the patient at risk for atherosclerosis.?

XI. C-reactive protein and fibrinogen — act as inflammatorymarkers
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CRP causes monocyte/macrophages to produce tissue factor, which initiates the coagulation
cascade and improves blood coagulability. CRP also activates the complement system, which
exacerbates inflammation. These proteins in the acute phase act as a link between the CVS and
PD pathways. Thus, periodontal diseases may have both direct effects on major blood vessels &
indirect effects that stimulate changes in cardiovascular system.:
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Figure 2: Timeline overview from 1900 to 2020 showing the milestone studies in Periodontitis &

CVD association®
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XIl. The primary putative facts that support the biological connection between
periodontitis and systemic diseases

e Usual implication of infection in the pathogenesis of both diseases

e Transient and low grade bacteremia and endotoxemia caused by periodontal diseases
e Systemic immune responses and inflammationtriggered by periodontal diseases

e Expression of virulence factors by periodontal pathogens

e Presence of periodontal pathogens in nonoral tissues like atheromatous plaques®*

XI1I. Clinical research activity in periodontal medicine: a systemic mapping of trial
registers

Clinical trial registry in biomedical research from1990s (Fig 3)
To increase transparency in clinical research®®
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Figure 3: A systemic mapping of trial registers™

XIV. Limitations
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e All registration records were considered as having the same level of methodological
quality

e In multicenter trials, all centers data wasn’t analyzed

e Only one quarter of RCTs published in oral heath journals are publicly registered

e Only registration records were taken into account, which have not been peer-reviewed

e Observational studies, laboratory research / animal research are not registered*®

XV. Periodontal medicine in clinical practice

Periodontitis tends to be a “silent” disease until destruction results in acute oral
symptoms.Most patients, as well as many medical professionals do not recognize the potential
infection that may exist within the oral cavity.!

XVI. Patient education

e Must emphasize the inflammatory nature of periodontal infections,

e The increased risk for systemic disease associated with the infection

e The biologically plausible role periodontal infection may play in systemic disease.

e Enhanced community awareness may be derived from newspapers, magazines and other
lay sources.

e However, many patients do not know the occult periodontal infections can have same
effect as more clinically evident infections.®

e So proper diagnosing of periodontal infections, providing appropriate treatment and
preventing disease recurrence or progression is necessary.®

XVII. Conclusion

Periodontal medicine sheds new light on the oral cavity's role as a single, integrated system with
the rest of the body. The function of periodontal infection in systemic illnesses is supported by
biologically plausible pathways, however it should not be presented as the cause of such
conditions. Before any causative role can be assigned, longitudinal investigations and
intervention trials are required.?
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