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Abstract:

Introduction: Periodontal disease is an infectious inflammatory disease of
multifactorial origin, affecting the supporting tissues of the teeth and can lead to tooth
loss. Bacteria can reach the bloodstream and thus reach other parts of the body
through the ulcerated periodontal pockets. Periodontal disease may therefore be linked
to certain systemic diseases such as diabetes, cardiovascular diseases, pregnancy
complications, respiratory diseases and Alzheimer’s disease, and could be a risk factor

for them.

Objective: Performing a literature review, with the aim of understanding how

periodontal disease affects certain systemic conditions and what the effects are.

Material and methods: A literature search was carried out in different databases such
as Pubmed, Google Scholar, with the use of keywords limited by inclusion and

exclusion criteria.

Results: It has been observed that periodontal disease can have an effect on systemic
diseases such as: diabetes (in this specific case the relationship is bidirectional),
cardiovascular diseases (in particular atherosclerosis), pregnancy complications (such
as premature births, low birth weight infants and pre-eclampsia), respiratory diseases

(including COPD), and Alzheimer's disease.

Conclusion: Numerous studies have correlated periodontitis with systemic
pathologies. Because this relationship exists, the implication of each must be

understood in order to make a proper diagnosis and ensure appropriate management



of the patient. However, the benefits of periodontal treatments on general health are
not yet proven. It is therefore new research on periodontal therapeutics that must be

initiated in the future.

Key words: Periodontitis, periodontal disease and treatment, systemic disease,
diabetes, cardiovascular disease, pregnancy outcomes, respiratory disease,

Alzheimer’s disease.



Resumen:

Introduccion: La enfermedad periodontal es una enfermedad inflamatoria infecciosa
de origen multifactorial, que afecta a los tejidos de soporte de los dientes y puede
provocar la pérdida de estos. Las bacterias pueden llegar al sistema sanguineo y asi
alcanzar otras partes del cuerpo a través de las bolsas periodontales ulceradas. Por
tanto, la enfermedad periodontal puede estar relacionada con ciertas enfermedades
sistémicas como la diabetes, las enfermedades cardiovasculares, las complicaciones
del embarazo, las enfermedades respiratorias y la enfermedad de Alzheimer, y podria

ser un factor de riesgo para ellas.

Objetivo: Realizacién de una revision bibliografica, con el objetivo de comprender
como afecta la enfermedad periodontal a determinadas condiciones sistémicas y

cuales son sus efectos.

Metodologia: Se realizd una busqueda bibliografica en diferentes bases de datos
como, Pubmed, Google Scholar, con el uso de palabras clave limitadas por criterios

de inclusion y exclusion.

Resultados: Se ha observado que la enfermedad periodontal puede repercutir en
enfermedades sistémicas como: la diabetes (en este caso la relacion es bidireccional),
las enfermedades cardiovasculares (en particular la aterosclerosis), las
complicaciones del embarazo (como los partos prematuros, bajo peso al nacer y la

preeclampsia), las enfermedades respiratorias (EPOC) y la enfermedad de Alzheimer.



Conclusion: Numerosos estudios han correlacionado la periodontitis con patologias
sistémicas. Dado que existe esta relacion, es necesario comprender la implicacién de
cada una de ellas para realizar un diagnostico adecuado y asegurar un tratamiento
apropiado del paciente. Sin embargo, los beneficios de los tratamientos periodontales
sobre la salud general aun no estan demostrados. Por lo tanto, es necesario iniciar

nuevas investigaciones sobre la terapéutica periodontal en el futuro.

Palabras clave: Periodontitis, enfermedad periodontal y tratamiento, enfermedad
sistémica, diabetes, enfermedad cardiovascular, resultados del embarazo,

enfermedad respiratoria, enfermedad de Alzheimer.



1. Introduction

Periodontology is defined as the study of the periodontium which are the supporting
tissues of the tooth, be it anatomical, histological, physiological, pathological or
therapeutic. It is the most medicalized discipline in dentistry. Periodontitis is an
inflammatory and infectious disease, caused by bacteria in dental plaque, which results

in the progressive destruction of the supporting tissues of the teeth. (1)

1.1 Anatomy of the periodontium:

The periodontium is the set of structures supporting the tooth which includes gingiva,
alveolar bone, periodontal ligament, cementum. (2)

The gingiva belongs to the masticatory mucosa covering the alveolar process, it is
made of an epithelial layer and the lamina propria which is a connective tissue. The
alveolar bone is the part of the bone which forms and supports the socket of the teeth.
The periodontal ligament surrounds the teeth and is made of cellular connective tissue.
The cementum is a specialized, mineralized tissue that covers the root of the teeth.
The primary function of the periodontium is to hold the tooth to the bone, and to protect
it. Over more, it allows the distribution and reabsorption of the masticatory forces and

those generated by occlusal contacts. (3)

Clinical examination of a healthy periodontium shows a pale pink gingiva of firm
consistency with an orange peel granular surface appearance. It has a scalloped
contour that follows the cemento-enamel junction and forms a papilla in the interdental
spaces.

The other way round, when the gum becomes unhealthy, we can talk of periodontal

disease. However, periodontal diseases are still little known to the general public.



1.2 Periodontal disease

1.2.1 Evolution of periodontal disease

Periodontal disease is an infectious disease whose main etiological agent is the
presence of gram-negative anaerobic bacteria that cause an inflammatory reaction in
the periodontal tissues. They are therefore multifactorial infectious diseases that
usually begin with an inflammation of the gum (gingivitis) that gradually spreads to the
deep tissues (periodontitis). The first step to periodontal diseases is the appearance of
dental plaque. It is a biofilm that is deposited on the surface of the teeth and forms a
whitish deposit; it is composed of cells, saliva and food. Saliva is a major actor of
calculus formation, which is deposited at the base of the teeth and pushes back the
gums. Subsequently, it causes an early lesion. (4)

The growth of the dental plaque will initially cause inflammatory manifestations, then
secondarily, depending on the nature of the flora and the individual risk factors, a
destruction of the gingival collagen, which then leads to the onset of gingivitis. If there

is destruction of the alveolar bone, it will be periodontitis.

1.2.2 Gingivitis and periodontitis

Gingivitis is a gingival inflammation without loss of attachment, the lesions are located
at the gum margin tissue and the superficial periodontium. It results in redness,
bleeding, swelling, increased gingival sensitivity and a smooth texture. It is the
consequence of an accumulation of plaque in the gingival margin. (5)

Periodontitis is associated with the loss of connective attachment to the alveolar bone
and the appearance of periodontal pockets. Clinically it appears as a more or less
marked gum inflammation, an increase in dental mobility and secondary migrations

that may destabilize the occlusion. The different degrees of periodontal disease are
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defined according to several criteria: the presence and extent of bacterial plaque
(calcified plaque more commonly known as calculus), the degree of inflammation or

bleeding, the extent of attachment loss assessed with a periodontal probe. (6)

1.2.3 Diagnosis
Clinical signs (bleeding, oedema, redness, halitosis, periodontal pocket) are the first
elements of the diagnosis. This will require a more rigorous evaluation of the loss of
attachment by the X-ray examination and by measuring, with a graduated periodontal

probe the depth of periodontal pockets. (6)

1.2.4 Risk Factors
Risk factors associated with the development of periodontal disease may be local,
systemic and/or genetic. Bacterial colonization is not sufficient to cause disease. These
risk factors include poor oral hygiene, smoking, age, gender, education, frequency of
dental visits, certain systemic diseases or stress, as well as different host responses

and differences in pathogenic flora. (5)

1.2.5 Prevention and treatment
Periodontal diseases can affect the overall health of the patient. People are often
unaware that they are affected and how to prevent them. Indeed, a good oral hygiene
is essential for periodontal health (daily brushing of the teeth and regular visits to the
dentist).
The treatment is based on several techniques, from the gentlest (scaling, antibiotics)

to the most aggressive (surgery). (5)
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1.2.6 Bacteriology of periodontal disease
Periodontal diseases are associated with an increase in number of bacteria. The
presence of gingivitis leads to an increased microbial load compared to that of the
healthy periodontium since its appearance is most often linked to an absence or poor
oral hygiene.
The composition of the plaque also changes as it progresses in the apical direction:
the proportion of Gram-negative bacteria increases (between 15 and 50%) and
anaerobic bacteria increase compared to facultative anaerobes in established lesions.
(7) The correlation has become evident between bacterial accumulation and the
inflammatory response of gingival tissue. However, the nature or progression of the
inflammatory process can be altered by various systemic influences like the hormonal
changes or the medication intake.
When a periodontitis appears, the proportion of anaerobes rises to 90% in a
periodontal pocket, the majority of which are Gram-negative bacteria. It is the
appearance of certain groups of bacteria or specific bacteria in the plaque which is at
the origin of periodontitis thanks to their greater capacity to induce bone lysis. The
dominant bacterial flora varies greatly depending on the form of periodontitis, the stage
of the disease, and according to the patients.
The periodontopathogenic bacteria most active in tissue destruction are Actinobacillus
actinomycetemcomitans, Tannerella forsythensis, Porphyromonas gingivalis,

Prevotella intermedia and Fusobacterium nucleatum. (8)
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1.2.7 Immunology
There are several lines of defense against periodontal disease. The first line of defense
is the non-specific innate immunity mainly represented by neutrophils, monocytes,
macrophages, natural killer cells which are the innate immune cells, and complement.
The reaction is local and rapid. The specific acquired immunity intervenes in the
second line of defense represented by the T and B lymphocytes. It is mainly provided
at the periodontal level by immunoglobulins: IgA, IgG and IgM. (9)
Periodontopathogenic bacteria lyse the periodontium both directly and indirectly:
- Directly, by releasing enzymes and cytotoxic substances that will have a bacterial
proteolytic action.
- Indirectly, by causing the synthesis of lytic enzymes in the host they infect. This
amplification is responsible for the destruction of connective tissue and also bone. The
release of inflammatory mediators activates certain degradation mechanisms.
Bacterial invasion thus provokes an immune response accompanied by a disruption of
tissue homeostasis, the periodontal tissues are modified.
The pathogenic micro-organisms that infect the cells have bacterial endotoxins on their
outer membrane. They stimulate macrophages which trigger an inflammatory and
immune defense reaction. It causes an elevation of markers of the acute phase
response, including C-reactive protein which is the inflammation protein in peripheral
blood, cytokines and proteins such as tumor necrosis factor (TNF-a), various
interleukins IL-1, IL-6, IL-8 and free radicals, metabolites of oxygen like nitric oxide,
active oxygen, hydrogen peroxide, released during phagocytosis and which create

significant tissue damage when found in excessive quantities. Cytokines are
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responsible for periodontal inflammation, tissue collagenase synthesis which reduces
collagen levels and causes local tissue resorption.

Physiologically, to achieve a balance between bone resorption and growth, the
proteins receptor activator of nuclear factor kappa-B ligand and osteoprotegerin
modulate the level of osteoblasts and osteoclasts. If the ratio is altered by pro-
inflammatory cytokines in the direction of a decrease in osteoprotegerin or an increase
in protein receptor activator, this results in pathological bone resorption. Bacterial
proteinases increase the pathogenic flora, sustain the inflammatory process and inhibit

tissue repair.

1.3 Relationship between periodontal disease and systemic disease

W.D. Miller, a 19th century American dentist and microbiologist, stated in 1891, that
bacteria from oral infections could be found in other parts of the body, leading to
disease. (10) Even though this theory has not been demonstrated, many dentists at
this time decided to perform teeth extractions in order to avoid systemic diseases.
Several recent studies show that periodontal disease can be associated with certain
systemic diseases. It is now proven that certain systemic pathologies can modify the
expression of periodontal diseases. In particular, periodontitis has been associated
with diabetes, cardiovascular disease and complications of pregnancy.

Nowadays we know that there is a link between periodontal diseases and systemic
diseases. This statement is based on the fact that there is a mechanism that allows
bacteria from the oral cavity to enter the bloodstream and thus infilirate the organs.

Subsequently these bacteria can have some influence on systemic diseases. (10)
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To date, two possible mechanisms are known to explain the presence of bacteria in

the bloodstream.

1.3.1 Metastatic infection hypothesis

The metastatic infection also called the focal infection, is an infectious disease
mediated by microorganisms from a distant location in the body. When periodontal
tissue is damaged due to overly aggressive tooth brushing, or ulcerations due to eating,
bacteria as well as their toxins have an easy access to the bloodstream and can survive
and circulate to reach other organs. Especially in immunocompromised patients who
already have systemic pathologies, bacteremia induces more easily an infection of
other organs, which can lead to an immunological reaction. (11)

Rosenow explains that bacteria from oral cavity and their toxins are migrating to a
greater extent in sites where the predominant composition is mesenchymal tissues,
notably joints, muscles and neuronal sheaths. Some studies have shown that bacteria

have been localized in arteries and that they can resist a certain time alive. (12)

1.3.2 Inflammatory hypothesis
The other possible mechanism is the systemic involvement comes from the
inflammatory cascade initiated in the mouth. When leukocytes and endothelial cells
meet bacterial antigens in the bloodstream, they produce pro-inflammatory mediators,
such as C-Reactive protein and prostaglandin. With prolonged exposure, bacterial
antigens develop and settle into immune complexes with the help of circulating

antibodies to exacerbate the systemic inflammatory process. (10)
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1.4 Systemic diseases

1.4.1 Diabetes

Among the systemic effects of periodontal disease, diabetes is now known to be
strongly associated to periodontitis. Diabetes is defined as chronic hyperglycemia.

It is diagnosed when fasting blood glucose is greater than or equal to 1.26 g/L (7
mmol/L) in the blood or when blood glucose levels are above 2g/L (11.1 mmol/L) at
any time of the day. There are two types of diabetes. Type 1 diabetes is of autoimmune
origin. In most cases, there is a genetic susceptibility associated with environmental
factors. Type 2 diabetes is a non-autoimmune disease and therefore different from
type 1 diabetes, with obesity being the primary cause. (13)

A two-way relationship between diabetes and periodontal disease has been suggested
in the literature. Specifically, it has been found that diabetic individuals have a higher
risk of developing periodontal disease. Conversely, the presence of severe chronic

periodontitis may increase the risk of poor glycemic control.

1.4.2 Cardiovascular diseases
Periodontal disease is frequently associated with cardiovascular disease.
Cardiovascular diseases are all diseases that affect the heart and vessels. Each of the
anatomical components of the heart can be affected (myocardium, endocardium,
pericardium, valves, automatic tissue, vessels), either during embryonic development
or later in an acquired form.
Cardiovascular diseases are the leading cause of death in the world.
According to the WHO, cardiovascular diseases include a number of disorders
affecting the heart and blood vessels such as:

- Hypertension (high blood pressure),
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- Coronary heart disease (heart attack or infarction),

- Cerebrovascular disease (stroke),

- Peripheral arterial diseases,

- Heart failure,

- Rheumatic heart disease,

- Congenital heart disease,

- Cardiomyopathies. (14)

Atherosclerosis (atheromatous plaques) is at the origins of most cardiovascular
disorders. This is a chronic, slowly progressing inflammatory disease, corresponding
to vascular remodeling due to an accumulation of lipids, complex carbohydrates, blood
limescale deposits and blood products. Cardiovascular diseases associated with
atherosclerosis are defined as a group of diseases that include the following cardiac
pathologies: angina, myocardial infarction, ischemic cerebrovascular diseases and
peripheral arterial diseases. (15)

Over the last few decades, several research have been carried out to study the
association between cardiovascular diseases related to atherosclerosis and

periodontitis.

1.4.3 Pregnancy outcomes
The adverse consequences of pregnancy are a major public health concern because
of the human and economic consequences. Pregnancy outcomes include
spontaneous abortion, congenital malformations, lower or higher birth rate, preterm
birth or stillbirth.
Pregnancy in woman increases the risk of gingival inflammation and periodontal

disease can be a risk for pregnancy outcomes including lower birth rate, preterm birth
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and pre-eclampsia (gestational hypertension that can appear after 20 weeks of
pregnancy). According to the WHO, low weight birth corresponds to baby born under
2.500kg, and a preterm birth appears when pregnancy is achieved before 37 weeks
knowing that the normal duration of a pregnancy is 40 weeks. Those complications
can lead to either neuronal, respiratory problems, anomalies or death. The study of
pregnancy outcomes impacted by periodontal disease has been discussed and

analyzed for about thirty years now. (16)

1.4.4 Respiratory diseases

Respiratory diseases concern the nasal tracts, bronchial tubes and lungs. There are
acute diseases such as pneumonia and bronchitis, and chronic diseases such as
asthma and COPD (Chronic Obstructive Pulmonary Disease) which limits the amount
of airflow. Respiratory infections can be caused by viruses, bacteria, fungi or parasites.
The most common respiratory infection is bacterial pneumonia. The treatments mainly
concern an improvement in lifestyle and may involve the use of corticosteroids and
bronchodilators. (17)

The search for a correlation between periodontitis and COPD has become a focus of
interest because the pathogens of the oral cavity can cause directly a pneumonia. That

is why several studies investigate this concept.

1.4.5 Alzheimer’s disease
Alzheimer's disease dementia is defined by the association of a dementia syndrome
and, on histological examination of the brain, by the existence of amyloid plaques,
neurofibrillary degeneration and neuronal loss. The dementia syndrome corresponds

to the following medical definition: disorders of cognitive functions (memory, language,
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executive functions, etc.) that are sufficiently important to affect daily life and that have
lasted for at least 6 months. (18)

For those patients, oral health is then a challenge as in advanced stages they may
forgot how to brush their teeth, floss, or rinse. The consequences of Alzheimer are
multiple in terms of oral conditions as the lack of hygiene can lead to caries or
periodontal problems. But also, since recently is has been observed that some oral

pathogens may play a role in the development of Alzheimer’s disease.

Several articles on rheumatoid arthritis, chronic kidney disease, certain cancers, have
established a link with periodontitis. For the most part, the limited number of studies
on each of these conditions does not allow clear associations with periodontitis to be

established. (15)
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2. Objectives:

Principal objective:

- Determine which systemic diseases are impacted by periodontal disease and in

which way.

Secondary objectives:

- Determine the symptoms and signs associated with periodontal disease in patients
with systemic disease.
- ldentify the patient's needs and the type of treatment required in the case of

periodontal disease associated with systemic disease.
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3. Materials and methods:

The study is a literature review, conducted in depth in international databases, such as
Pudmed, Google scholar. The documents selected were articles published in journals
thesis. The search was also carried out through the service of the of the university
library which permits to access free documents.

The search was done using the following keywords: « periodontal disease »,
« diagnosis of periodontal disease », « relationship between periodontal disease and
systemic disease », « impact of periodontal disease and its treatment », « diabetes
and periodontal disease », « cardiovascular disease and periodontal disease », «
pregnancy and periodontal disease », « COPD and cardiovascular diseases », «
Alzheimer’s disease and periodontal disease ».

Articles were selected when they were in French, English or Spanish.

Once the selection of documents in the database had been carried out, the inclusion
and exclusion criteria were used to select the articles. Several articles were not
selected because they were in a different language for example, others because they
were repeated in different databases, others because when reading the full text, it did
not explain exactly what we were looking for.

While collecting the articles for the study, we included articles that were published from
the year 2009 to 2021. Exceptions have been made for two studies about diabetes and
periodontal disease published in 2006, one study about pre-eclampsia published in
2005 and one study issued in 2006 dealing with respiratory disease. Those four articles
were still chosen due to their relevance with our topic. Only the studies made in

humans were chosen and studies on animals were excluded.
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4. Results and Discussion

a) Diabetes

Diabetes mellitus is a metabolic disorder characterized by the presence of
hyperglycemia due to a defect in insulin secretion or insulin action, or both. There are
two main types of diabetes that are quite distinct with equivalent consequences. Type
1 diabetes, which represents about 6% of diabetic patients, it has an autoimmune
origin. It leads to an absolute lack of insulin. Type 2 diabetes, representing 92% of
diabetic patients, linked to a dysfunction of the glucose-receiving cell, resulting in a
relative deficiency of insulin. Diabetes is characterized by three symptoms which are
polyuria, polydipsia and polyphagia and which allow the clinical diagnosis of the
presence of diabetes in a patient. (13)

For this literature review a number of articles, that trace studies done to show the link
between systemic diseases and periodontal disease, were selected. Indeed, since
2003, periodontitis has been identified as the sixth most common complication in
diabetic patients.

With the following studies several relationships have been demonstrated between
diabetes and periodontal diseases. The first thing is that diabetes and periodontal
disease have a two-way relationship. Indeed, diabetes has an influence on periodontal
conditions and vice versa.

B. L. Mealey, T. W. Oates published in 2006 a review of epidemiological studies
published during the last two decades. They talked about the fact that diabetes
increases the risk of developing periodontal disease and that periodontal disease may
have an impact on the glycemic control of the patient even though it lacks evidence at

this point. (19)
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In a study carried out in 2009, I. Sanz-Sanchez and A. Bascones-Martinez made a
literature review 36 scientific articles that were about types of diabetes and their
complications including oral complications. We come to the conclusion that this
bidirectional relationship does exist, and that today periodontitis is the sixth most
frequent complication of patient with diabetes. (20)

In 2014, two scientists, L. |. Holla and P. Stankoa, conducted a literature review with
articles on the relationship between periodontal diseases and diabetes. They
concluded that the relationship is strong, that diabetes increases the severity of
periodontitis. On the other hand, what is still less clear is the association between
periodontitis and glycemic control. In fact, it has been shown that periodontitis can
accelerate insulin resistance, which affects poor blood sugar control. However, studies
have also shown that periodontitis can help glycemic control in type 2 diabetic patients.
(21)

Through the literature we can see that it was first shown that patients with diabetes
were more likely to develop periodontal disease and that the evolution of this condition
was more severe and had a poorer prognosis. But in the last two decades it has been
established that periodontal diseases also have an impact on diabetes. We are now
talking about a two-way relationship. Several authors have initiated the study of the
possible influence of periodontitis as a risk factor in the development of diabetes.

We currently know from studies that diabetes is a risk factor for the development of
periodontitis.

In 2006, three scientists from Singapore made a review of studies to demonstrate the
impact of diabetes on periodontal diseases. They reach the conclusion that the
destruction of the periodontium is related with the glycemic control of the patient. They

also talked about therapy in patient with diabetes and their reactions toward it. (22)
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With a study carried out in 2012, M. M. Galvis, Y. P. M. Zuluaga, A. Saldarriaga
Saldarriaga come to the conclusion that periodontal diseases are more frequent in
patient with diabetes and that diabetes have an influence on the immunological and
inflammatory host response. (23)

The same year as the previous article P. M. Preshaw et al. reviewed several studies
and articles reaching various conclusions. One of them being that the risk of suffering
from periodontitis is three times higher in the diabetic population than in the non-
diabetic population. (24)

As it is a two-way relationship, periodontitis is also a risk factor for diabetes. Several
articles and studies have been conducted to prove this.

A study made in 2010 by R. Santos Tunes et al, explains that according to the Third
National Health and Nutrition Examination Survey (NHANES Ill) in the United States,
there is more periodontal patient with diabetes as a systemic condition than periodontal
patient without any systemic disease. They also conclude that there is a need of more
evidence about the influence of periodontal disease on diabetes. (25)

Once this bi-directional relationship is known to exist, we can try to demonstrate the
mechanism by which periodontal disease affects diabetes and the reverse.

Different mechanisms have been proposed to explain the bidirectional relationship
between diabetes and periodontal disease. Among these, the authors attribute the
hyperactive inflammatory response in diabetics to the presence of periodontal
pathogens that would trigger exaggerated inflammation leading to periodontal tissue
destruction. Secondly, the presence of high glucose levels may activate the production

of pro-inflammatory cytokines. Thirdly, delays in healing and impaired immune
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responses such as impaired neutrophil phagocytosis and chemotaxis may also
predispose diabetic patients to develop periodontitis. (26)

With the link between periodontal disease and diabetes established, it is important to
consider whether treating periodontitis can have a positive effect on diabetes
management.

In 2010, a meta-analysis was conducted with the use of 639 studies and come to the
result that diabetic patient with therapy of periodontal disease shows a decrease of
0.40% of the glycated hemoglobin A1C. (27)

There are also specificities and influences of each periodontal treatment. The evidence
is still quite limited and sometimes contradictory. However, hyperglycemia in subjects
with periodontal disease is higher than in healthy subjects. Periodontal management
could lower glycated hemoglobin A1C by 0.40%, and surgical periodontal treatment
would lower glycated hemoglobin A1C by a further 0.25% compared to non-surgical
periodontal treatment. The effect of periodontal disease on glucose homeostasis is
harmful. (28)

This implies that there is a factor which must be taken into account in diabetes
treatment protocols, it is oral health care. These studies demonstrate how correct
treatment of periodontitis and maintenance of periodontal health may improve blood
glucose control. Studies also concluded that the presence of periodontitis negatively
affects blood sugar control and increases the risk of developing diabetes. In brief, the
presence of periodontitis in an individual seems to have a significant impact on the
metabolic control of diabetes.

The role of the dental surgeon is therefore to diagnose and screen for diabetes but
also to treat periodontal disease to improve the patient's general health. In a well-

balanced diabetic patient, all periodontal therapies can be used, including surgery. The
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initiation of treatment requires a complete dental examination including a periodontal
assessment. Scaling must be more frequent and rigorous than in non-diabetic patients.
(28)

It would be necessary to involve the dental surgeon in the reinforcement of prevention,
to detect early the periodontal affections related to diabetes, to develop an awareness
of the health professionals, to include the care of periodontology in the prevention of

the systemic pathologies.

b) Cardiovascular diseases

Cardiovascular pathologies and periodontal disease are both chronic, multifactorial
pathologies and share a number of modifiable and non-modifiable risk factors such as
age, gender, education and socio-economic status, tobacco, obesity, diabetes and
stress.

Over the last few decades, several research have been carried out to study the
association between cardiovascular diseases related to atherosclerosis and
periodontitis. A review of recent literature on the epidemiological evidence of an
association between periodontitis and cardiovascular events related to atherosclerosis
concluded that there is an increased risk of cardiovascular events in patients
diagnosed with periodontitis.

In 2012, a paper was published in the journal of vascular surgery which had for aim to
find a connection between periodontal diseases and cardiovascular diseases in
particular stroke. In total thirteen English studies were analyzed. The analysis showed

that the global risk of stroke in individuals with periodontitis was 1.47 times higher than
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in individuals without periodontitis for the prospective studies and 2.63 times higher in
retrospective studies. (29)

In a study paper made in 2013 by M. S. Tonetti, and T. E. Van Dyke which has reviewed
epidemiological studies as well as the results of intervention trials, it has been shown
that the presence of periodontitis can lead to the appearance of cardiovascular
diseases in the future. However, the intervention trials studied did not show clear
evidence of relationship between atherosclerosis and periodontitis. (30)

Recently, in 2020 the meta-analysis of H. Larvin et al, tried to find evidence that
periodontist can be a risk factor for cardiovascular diseases. They looked at thirty
longitudinal cohort studies and found that threes a higher risk for having periodontal
diseases in patients with periodontitis, especially in men with severe periodontal
condition. They claim in their paper that the risk of cardiovascular disease increases
from 9% in mild periodontal disease, 23% in moderate and 25% in severe ones. (31)
A study made in Canada by two scientists in 2020, reported according to Bradford Hill
criteria analysis, that there was not enough demonstration to make any conclusion on
the association of periodontitis and cardiovascular disease. They reviewed systemic
reviews and meta-analysis and tried to know if patients with periodontal diseases
treated surgically could reduce the risk for developing cardiovascular disease. (32)
Many studies have focused on the relationship between cardiovascular disease and
periodontal disease, and it is now recognized that periodontitis has an increased risk
of developing cardiovascular conditions. However, a direct causal link between
periodontitis and cardiovascular diseases related to atherosclerosis has not yet been

established.
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There are a number of possible mechanisms that could be responsible for the
increased inflammatory responses in cardiovascular disease due to periodontal
diseases.

An article from 2015, by H. A. Schenkein and B. G. Loos, permits to understand the
mechanisms that links the two types of diseases and explains the increase in the
inflammatory response due to periodontitis. (33)

Another article, published in 2017, has evaluated the level of antibodies to
Actinobacillus actinomycetemcomitans and Porphyromonas gingivalis in 576
participants. Scientists have also assessed the periodontal condition of the patients as
well as the presence of cardiovascular disease ant tried to find a correlation between
these facts. They come to the conclusion that those bacteria are associated with
cardiovascular conditions, but it was not significant when they take into account other
risk factors such as smoking, age, gender or alcohol consumption. (34)

In 2018, Aarabi et al, made a research to describe the different mechanism and to find
evidence that can confirm them. The described the process of bacteremia, in which a
bacteria originated from the periodontium can reach the vascular system. They
reported that 23 species of oral bacteria were observed in atherosclerotic plaque
samples. (35)

The link between periodontal disease and cardiovascular disease, particularly
atherosclerosis, is based on inflammatory mechanisms initiated by bacteria associated
with periodontal lesions, which then influence the initiation or propagation of
atherosclerotic lesion. Several studies support certain plausible biological mechanisms
to explain the causal link between these two conditions. It could be an indirect immuno-
inflammatory reaction which would be induced by an increase in the secretion of pro-

inflammatory marker/mediators: certain cytokines IL-1, IL-6, TNF-a, C-Reactive protein
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and oxidative stress involved in atherogenesis. These cytokines have been observed
in higher concentrations in patients suffering from periodontal disease and in lower
concentrations in those treated. (33)

Another hypothesis is that there would be a direct bacterial reaction. Indeed, according
to several studies, there is an association between the level of antibodies and the
presence of cardiovascular conditions. Periodontal bacteria graft themselves to a
localized vascular lesion and favor the recruitment of macrophages which participate
in atherogenesis. Thus, they participate in the development of the atheromatous lesion.
According to Damgaard et al, levels of circulating IgG antibodies against Actinobacillus
actinomycetemcomitans and Porphyromonas gingivalis are correlated with loss of
periodontal attachment and could be used as a biomarker for periodontitis and
cardiovascular disease. Bacteria from the oral cavity have been found in atheromatous
plaques. (34)

As it has been shown that periodontal disease can be a risk factor for cardiovascular
disease, it is interesting to look at the effect of periodontitis treatment on a patient's
possible cardiovascular condition. Thus, to see if periodontal treatment as well as good
oral hygiene can have a positive effect on the risk of cardiovascular diseases.

A report of E. Rocca-Millan et al, published in 2018 analyzed the effect of periodontal
treatment on patients with atherosclerotic cardiovascular disease. Ten articles were
chosen and had for result that the C-reactive protein, which plays an important role in
atherosclerotic cardiovascular disease, decreased in a significant way in patient
receiving non-surgical periodontal treatment. (36)

In 2020, M. Sanz et al, have made a report reviewing the literature relating periodontal
diseases and cardiovascular diseases. The goal was to make an update about the

epidemiological findings at this day, to explain the mechanisms and to describe the
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impact of periodontal treatment on the cardiovascular condition. It permits to give
recommendations to dentist when confronted with cardiac patients. (37)

According to some studies, the treatment of moderate to severe periodontitis would
reduce the level of systemic inflammation mediators and improve endothelial function.
In the study of, we can observe, after periodontal treatment and giving the patient oral
hygiene instructions, the decrease in the C-reactive protein, TFN-a and IL-6. We can
conclude that periodontal therapy provides a reduction in the inflammation. This study
is limited by the fact that the treatments are different, they can be surgical or
mechanical and the severity of the periodontal disease of the patient is unknown. (36)
To this day, it is known that there is a link between periodontal disease and
cardiovascular disease. The mechanisms of action of periodontal bacteria in the
cardiac system are known and are still being studied. Conclusions about the future of
cardiac patients according to their periodontal condition is increasingly being
demonstrated.

Furthermore, it is recommended that periodontists and cardiologists work closely
together when patients with cardiovascular disease are newly diagnosed with
periodontitis in order to optimize the care provided and reduce the risk of
cardiovascular events. Although it is not evident that periodontal treatment reduces the
risk of cardiovascular disease or prevents its complications, it is interesting for the
dentist to inform the patient about the possible cardiovascular complications when he
presents a periodontal disease. When a patient has a cardiovascular disease, he
should be informed about the possible benefits of preventing periodontal disease

through good oral hygiene and treatment if necessary. (37)
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c) Pregnancy outcome

The prevalence of periodontal diseases in pregnant women is high. Due to hormonal
changes that occur during pregnancy and promote an inflammatory response,
pregnant women are more likely to develop periodontitis or gingivitis.

In an article published in the United States in 2008, pregnant women were found to
suffer from gingivitis in 60-75% of cases and from periodontitis in 30% of pregnant
women. In addition, pyogenic granuloma appears in 5% of pregnant women. Other oral
conditions are mentioned without any relevant aspect for our study. (38)

The relationship between periodontitis and various complications of pregnancy, such
as premature or very premature births, reduced fetal weight and pre-eclampsia, has
been studied since 1996 with the first research, made by Offenbacher et al. which
suggests that there is a relationship between maternal periodontal health and preterm
birth. According to this study, a pregnant woman with periodontitis was seven times
more likely to have a preterm birth. (39)

Nowadays, the scientific world is highlighting the fact that premature births can be
linked to systemic diseases. By definition, a birth is considered premature when a baby
is born before completing 37 weeks of gestation.

In a study made six years ago by scientists of India, the link between periodontal
disease and premature births has been tested. With the help of 40 pregnant women
between the ages of 18 and 35, the periodontal condition of these women was
investigated by dividing them into two groups: those who had given birth before 37
weeks, meaning prematurely, and those who had given birth after a full 37 weeks.
Results showed that periodontal status among women who delivered before the right
time was poorer and showed signs of bleeding and pockets, which means that there

would be a link between periodontal disease and preterm birth. (40)
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Several studies are also trying to prove that periodontal disease may play a role in
infant birth weight.

In 2016, A. Teshome, and A. Yitayeh conducted a review of case control studies made
between 2005 and 2015 to find a relationship between periodontitis or poor periodontal
status and preterm birth, and preterm low birth weight. In the end they used 10 studies
and 9 of them have for result that periodontal disease could be a risk factor for bad
pregnancy outcomes. The estimated risk of premature delivery for a pregnant woman
with periodontitis was 2.83 compared to women without periodontitis. Although this
study was done with the observation of 2423 pregnant women, it is not known if these
women had other potential risk factors and if they were taken into account. (41)

A review of literature has been made in 2012 by three scientists of Saudi Arabia, they
used a lot of type of studies to prove the relationship between periodontal disease and
pregnancy outcome as well to find the causes of these results. It has been found that
the increase of progesterone would permit the gingival infection to go through all the
body. Intra-amniotic levels of prostaglandins, and tumor necrosis factor, increase
gradually throughout pregnancy until a critical level is attained to trigger early delivery.
Another suggestion is that premature delivery can be triggered when the fetus is
exposed to periodontal bacteria leading to an inflammatory reaction. (42)

This relationship is bidirectional, periodontal disease can have an unfavorable risk for
pregnancy: premature delivery, newborn with low birth weight, and conversely
pregnancy can present a risk for the periodontal tissues.

However, in a study made in 2017 by M. Fogacci et al. with the same method as the
previous study, no association were found between periodontal diseases and
pregnancy outcomes. Indeed, there were no significant differences between both

groups in terms of clinical attachment level, probing pocket depth, plaque index ang
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gingival bleeding index. The conclusion was that periodontal condition is not a risk
factor for preterm low birth weight. (43)

We can also wonder if there is a possibility that periodontal disease could have an
impact on the risk of developing preeclampsia. Several studies have also reported an
association between periodontitis and this systemic disease. It is a common disease
of pregnancy, associated with high blood pressure and the appearance of protein in
the urine that appears after 20 weeks of gestation.

The study by BARAK et al, reported that 50% of placentas from patients diagnosed
with pre-eclampsia showed the presence of periodontopathogenic bacteria whereas
only 14% of placentas were contaminated in the control group. The presence of
periodontopathogenic bacteria in the placenta was associated with pre-eclampsia. (44)
In 2013, A meta-analysis of observational studies was conducted by B.J. Wei, Y.J.
Chen, L. Yu, and B. Wu. Through all the studies used, 1089 patient with pre-eclampsia
were observed and analyzed. This study brings the conclusion that pregnant women
with periodontal conditions have higher risk of suffering from pre-eclampsia and
suggests that periodontal disease is a risk factor for it, although the degree of severity
of periodontal disease of the selected patients was not mentioned. (45)

Periodontal diseases have many common risk factors in common with preterm birth,
low birth weight, and pre-eclampsia such as age, smoking, low socio-economic status
and systemic health status. This is one of the limitations of the studies discussed
above, as the patients investigated may present these risk factors and thus have a
related pregnancy complication related to them.

To explain the possible relationship between periodontal disease and low birth weight
preterm infants, possible biological hypotheses have been advanced that propose a

link between preterm birth and periodontal disease.

33



The periodontal tissues in periodontitis will release pro-inflammatory mediators (PGEZ2,

TNFa, IL-1B, IL-6, IL-8) and increase the CRP level in the systemic circulation. This

inflammatory cascade can cause placental damage and pre-eclampsia. There are

therefore two hypotheses according to the studies. (42)

- Periodontopathogenic bacteria and their degradation products penetrate the
placenta.

- The production and release of molecules involved in inflammation; their increase
can act as a trigger for the onset of childbirth.

In general, the more severe the periodontal disease, the more likely preterm delivery

and low birth weight, and there is an inverse relationship between average birth weight

and the severity of periodontal infections. (46)

Understanding the multidirectional and dynamic links between pregnancy and

periodontal disease can improve the preventive measures and the comfort of the

patient's life.

At this point in time, several randomized control trials on the effect of periodontal

treatment and the reduction of the risk of premature births show contradictory results

and conclusions. Periodontal treatment in pregnant women may reduce the risk for

having a low birth weight but the quality of evidence is quite low. (47)

In a nutshell, it is known that the relationship between the two multifactorial pathologies

of periodontal disease and preterm delivery exists, but without a proven causal link to

date. For the odontologist, without being alarmist, the precautionary principle must be

considered in the management of periodontal diseases for all women who present a

known medical risk for preterm births. This implies stabilizing tissue loss as early as

possible and scheduling several check-ups until delivery. Although the effect of

periodontal treatments on pregnancy outcome is not yet clear, it is widely recognized
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that it is safe to perform periodontal treatments, such as scaling during the second or

third trimester of pregnancy. (48)

d) Respiratory diseases

Recent studies have associated periodontal disease with respiratory disease. It would
therefore be possible that periodontal disease, may influence the course of some
respiratory infections such as bacterial pneumonia and chronic obstructive pulmonary
disease (COPD).

In an observational study published in 2015 by T.C. Shen et al. searchers have made
a cohort study based on a population of 22 323 patients with chronic obstructive
pulmonary disease diagnosed between 2000 and 2010. They concluded that COPD
patients are more at risk of developing periodontal disease than the general population.
Their results also argue that the risk of periodontal disease is proportional to the control
of COPD. In addition, patients receiving corticosteroid treatment would be at higher
risk of developing periodontal disease. Periodontal disease would be an independent
risk factor for COPD and oral and periodontal microorganisms would be involved in
bacterial pneumonia. (49)

The meta-analysis based on 14 observational studies by Zeng et al, from 2012
identified a significant association between periodontal disease and COPD. These
results include the observation of 3 988 patients who had COPD. However, the
existence of a causal relationship remains uncertain due to publication bias such as
the difference of prevalence of COPD depending on the place in the world. Indeed,
developing countries have higher rate of COPD than developed countries. (50)

A 2006 study of 19 articles provided the following results, potential risk factors for

pneumonia were identified as being the presence of periodontal bacteria and that
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maintaining oral hygiene particularly with the daily use of 0.12% chlorhexidine rinses
reduced the progression or onset of pneumonia. (51)

However, there are several studies that do not find a link between periodontal and
respiratory diseases.

We can see this in the paper from X. Zhou et al, released in 2020. Indeed, the scientists
conducted a case control study over 60 patients who shared periodontal diseases as
well as COPD and a control group of 60 other patients. Although the participants in the
case study presented higher plaque index, fewer remaining teeth and the higher
presence of periodontal bacteria the differences between the two groups are not large
enough to be able to state that periodontitis is a risk factor for COPD. (52)

A number of studies have found a relationship between periodontal disease and
respiratory disease. Nevertheless, at present the level of evidence is still insufficient.
A weakness that can be found in these studies is that the co-morbidities associated
with COPD must also be taken into account: high blood pressure, diabetes,
hyperlipidemia, asthma, arterial and coronary diseases, kidney disease, strokes.

In the study of Bansal et al, it is explained that oral bacteria could become involved in
respiratory diseases through several mechanisms. It could be either a direct reaction
of pathogens by inhalation, or an aspiration of oral pathogens present in dental plaque.
Dental plaque is a direct source of Porphyromonas gingivalis and Aggregatibacter
actinomycetemcomitans which can be released from oral secretions and contaminate
the respiratory system. Or it could be the reaction of enzymes associated with
periodontitis and present in saliva: they can modify mucosal surfaces to promote the
adhesion and colonization of respiratory pathogens. Indeed, mucins can be altered

which reduces their ability to eliminate respiratory pathogens. (53)
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Although the connection between periodontal disease and respiratory disease is still
lacking evidence to date, there is still a need for further research. It may be important
to consider periodontal treatment in patients with respiratory disease in order to
possibly improve their living conditions and general health. As a matter of fact, Bansal
et al, suggest that improved oral hygiene, use of oral disinfectants and treatment of
periodontal diseases, either by antibiotherapy or clinical interventions, could be a way
to reduce the incidence of respiratory infections. (53) Shen et al. claim that periodontal
treatment in these patients could reduce the risk of adverse respiratory events, disease
exacerbations, and thus mortality. Moreover, patients with COPD had a fewer demand
of medication when they have been periodontally treated. (49)

To date there is a lack of studies and mainly intervention studies to really establish a
link between periodontitis and respiratory diseases and to show that periodontal
treatment can significantly improve the health of patients suffering from respiratory

conditions.

e) Alzheimer’s disease

Over the last decade, there has been increasing evidence of a microbial and
inflammatory origin of Alzheimer's disease with the discovery of bacteria, viruses and
fungal species in the brains of Alzheimer's patients.

In 2014, S.S. Martande et al, assessed in their study the periodontal condition of 58
patients with Alzheimer’s disease and 60 patients without any neurological disease. It
was found that patients with Alzheimer had more periodontal problems that in the other
group of patients. They concluded that patients who lose their cognitive function find it
more difficult to respect good oral hygiene and therefore lose their periodontal status.

(54)
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The deterioration of oral health due to progressive cognitive impairment that affects
oral hygiene habits is the first level of evidence for an association between Alzheimer's
disease and periodontal disease.

C.K. Chen et al, conducted a research in 2017, they analyzed patient with chronic
periodontics and patients without, then they evaluated the risk of Alzheimer’s disease
in both groups of patients. Patients with chronic periodontitis for 10 years presented
higher risk for developing Alzheimer in the future. They described the fact that there
are other risk factors for Alzheimer that must be taken into account such as depression,
stroke, traumatic brain injury and that patients with this neurological disease present
impairment in their chewing function leading to higher risk for developing Alzheimer’s
disease. (55)

The study of K. Abbayya et al, permits to understand better the possible mechanisms
in which the periodontal disease plays a role in Alzheimer. It appears that the
inflammation that is present in periodontal disease contributes to the development of
Alzheimer’s disease. (56)

It is proposed that periodontitis may lead to the progression of Alzheimer's disease
through two likely mechanisms:

- Periodontitis precedes inflammation

- The bacterial and viral influence of periodontal disease.

In the first mechanism, periodontal pathogens and the host response increase the
levels of pro-inflammatory cytokines. A range of cytokines and pro-inflammatory
agents are released into the systemic circulation. These pro-inflammatory molecules
can compromise the blood-brain barrier and access brain regions. This can lead to

adverse effects resulting in neuronal damage.
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The second mechanism may involve invasion of the brain by bacteria and viruses
residing in the dental plaque biofilm. Indeed, periodontopathogenic bacteria contribute
to inflammation. Among the pathogens linked to periodontitis, Porphyromonas
gingivalis has been associated with C-reactive protein levels in elderly patients. (56)
Yet the 2016 study by Ide et al, found no significant relationship between baseline
serum Porphyromonas gingivalis antibody levels and rates of cognitive decline among
the 60 patients involved in the research. (57)

However, in a study conducted in 2015 by A. Kamer et al, a link has been found
between periodontal problems and the level of amyloid 8 plaques. Indeed, it has been
found in relatively healthy and elderly patients that present moderate to severe
periodontitis. Amyloid plaques are accumulations that form around neurons,
particularly in certain neurodegenerative diseases such as Alzheimer's disease.
Among other things, this formation of plaques prevents neurons and neurotransmitters
from functioning properly. (58)

At present, we cannot say that periodontitis may be a potential risk factor for the
development of Alzheimer's disease. There is still insufficient data to really support a
causal relationship. One of the reasons for the lack of data is the difficulty of studies
and recruitment of elderly people, and of obtaining regular periodontal follow-up.
However, some studies suggest that periodontal disease may occur before the specific
pathology of Alzheimer's disease and that a causal effect could be determined. (59)
Studies should therefore be continued. Indeed, there is still no effective treatment for
this disease, so it would be interesting to assert certain risk factors for Alzheimer's
disease.

At this stage, the main objective of care is to maintain a good state of oral health to

allow feeding in the best conditions and to avoid the development of inflammatory,
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infectious and painful pathologies. But there are still no clear recommendations for the

treatment or prevention of periodontitis in individuals with Alzheimer's disease.
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Conclusion

Preterm birth, pre-eclampsia, diabetes, cardiovascular disease, respiratory disease
and Alzheimer's disease are systemic conditions with a high prevalence rate in the
population. The consequences related to these diseases are important for patients and
for health systems.

Nowadays, periodontal infection appears more and more as a factor of disruption of
homeostatic balances, likely to lead to pathological manifestations at a distance from
the original site. Indeed, the pathophysiology of these diseases follows the same
thread: an inflammatory state. It is therefore very important to set up the necessary
periodontal treatments, all the more so if the patient's general condition is not totally
controlled. It is fundamental to be able to prevent these conditions in patients at risk
and to optimize the range of care offered to those who already have these conditions.
The dental surgeon plays a key role in the diagnosis, screening, treatment and follow-
up of his patients. We know that periodontal treatment helps to reduce systemic
inflammatory markers. The modification of behavioral risk factors (stress, lifestyle
habits, hygiene, smoking, sedentary lifestyle) contributes to periodontal treatment,
which is why there must be a real multidisciplinary collaboration between the various
health professionals: general practitioner, nutritionist, psychologist, tobaccologist. It is
the practitioner's responsibility to take all the necessary precautions, he must identify

and evaluate the risks to which the patient is exposed during treatment.

Responsibilities
This work provides knowledge about patients sharing two specific conditions: systemic
disease and periodontal disease. It provides a better understanding of patient need

and management. The control and consequences of periodontal diseases on systemic
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diseases and vice versa permits to make an easier early diagnosis, and the patient
can then be treated consequently. From a social point of view, it is relevant because
this theme can help to improve the quality of life of patients.

These patients are usually followed by caregivers of several disciplines which
sometimes lack coordination. This results in additional unnecessary treatments which
are usually expensive. This can be avoided with the help of preventive measures when

practitioners work hand in hand and ensure a good follow-up of patients.

42



Bibliography

1.

10.

11.

Van Dyke TE, Van Winkelhoff AJ. Infection and inflammatory mechanisms. J
Clin Periodontol. 2013;40(SUPPL. 14).

Amar S, Han X. The impact of periodontal infection on systemic diseases. Med
Sci Monit. 2003;9(12):291-300.

[. UM. Anatomy of the periodontium: A biological basis for radiographic
evaluation of periradicular pathology. J Dent Oral Hyg. 2014;6(7):70—6.
Monnet-corti V. et problemes parodontaux. 2019;

Health | for Q and E in. Gingivitis and periodontitis: Overview. Informedhealth.org
[Internet]. 2020;2006-9. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK279593/

Zabalegui I. New Classification of Periodontal and Peri-Implant Diseases. Sci J
Soc Espaniola Periodoncia Int. 2019;15.

Vieira Colombo AP, Magalhdes CB, Hartenbach FARR, Martins do Souto R,
Maciel da Silva-Boghossian C. Periodontal-disease-associated biofilm: A
reservoir for pathogens of medical importance. Microb Pathog. 2015;94:27-34.
Darveau RP. The oral microbial consortium’s interaction with the periodontal
innate defense system. DNA Cell Biol. 2009;28(8):389-95.

Hasturk H, Kantarci A, Van Dyke TE. Oral inflammatory diseases and systemic
inflammation: Role of the macrophage. Front Immunol. 2012;3(MAY):1-30.
Mawardi HH, Elbadawi LS, Sonis ST. Current understanding of the relationship
between periodontal and systemic diseases. Saudi Med J. 2015;36(2):150-8.
Hirschfeld J, Kawai T. Oral Inflammation and Bacteremia: Implications for
Chronic and Acute Systemic Diseases Involving Major Organs. Cardiovasc

Hematol Disord Targets. 2015;15(1):70-84.

43



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Biology V, Fox AP-. Oral Bacteria Found in Arterial Plaque. J Am Dent Assoc.
2005;136(6):724-5.

Goldenberg R, Punthakee Z. Définition, classification et diagnostic du diabete,
du prédiabéte et du syndrome métabolique. Can J Diabetes. 2013;37(SUPPLS5).
WHO. Fact Sheet: cardiovascular disease. Cardiovasc Dis. 2017;

Nazir MA. Prevalence of periodontal disease, its association with systemic
diseases and prevention. Int J Health Sci (Qassim) [Internet]. 2021;11(2):72-80.
Available from:
http://www.ncbi.nlm.nih.gov/pubmed/28539867 %0Ahttp://www.pubmedcentral.
nih.gov/articlerender.fcgi?artid=PMC5426403

Agueda A, Echeverria A, Manau C. Association between periodontitis in
pregnancy and preterm or low birth weight: Review of the literature. Med Oral
Patol Oral Cir Bucal. 2008;13(9):609-15.

Kumar PS. From focal sepsis to periodontal medicine: a century of exploring the
role of the oral microbiome in systemic disease. J Physiol. 2017;595(2):465-76.
Ankri J. De Risque De La Maladie D ’ Alzheimer. Fond Natl Gérontologie.
2009;32:128-41.

Mealey BL, Oates TW. Diabetes mellitus and periodontal diseases. Curr Diab
Rep. 2006;13(3):445-52.

Sanz-Sanchez |, Bascones-Martinez A. Diabetes mellitus: Su implicacién en la
patologia oral y periodontal. Av Odontoestomatol. 2009;25(5):249-63.

Stanko P, Holla LI. Bidirectional association between diabetes mellitus and
inflammatory periodontal disease. A review. Biomed Pap. 2014;158(1):35-8.
Tan WC, Tay FBK, Lim LP. Diabetes as a risk factor for periodontal disease:

Current status and future considerations. Ann Acad Med Singapore.

44



23.

24.

25.

26.

27.

28.

29.

30.

31.

2006;35(8):571-81.

Galvis MM, Paola Y, Zuluaga M. Diabetes y enfermedad periodontal: hacia un
modelo clinico bidireccional. Rev Nac Odontol. 2012;8(14):76-87.

Preshaw PM, Alba AL, Herrera D, Jepsen S, Konstantinidis A, Makrilakis K, et
al. Periodontitis and diabetes: A two-way relationship. Diabetologia.
2012;55(1):21-31.

Tunes RS, Foss-Freitas MC, Da Rocha Nogueira-Filho G. Impact of periodontitis
on the diabetes-related inflammatory status. J Can Dent Assoc (Tor).
2010;76(1).

Casanova L, Hughes FJ, Preshaw PM. Diabetes and periodontal disease: A two-
way relationship. Br Dent J. 2014;217(8):433-7.

Teeuw WJ, Gerdes VEA, Loos BG. Effect of periodontal treatment on glycemic
control of diabetic patients: A systematic review and meta-analysis. Diabetes
Care. 2010;33(2):421-7.

Vergnes JN. Treating periodontal disease may improve metabolic control in
diabetics. Evid Based Dent. 2010;11(3):73-4.

Sfyroeras GS, Roussas N, Saleptsis VG, Argyriou C, Giannoukas AD.
Association between periodontal disease and stroke. J Vasc Surg [Internet].
2012;55(4):1178-84. Available from: http://dx.doi.org/10.1016/j.jvs.2011.10.008
Tonetti MS, Van Dyke TE. Periodontitis and atherosclerotic cardiovascular
disease: Consensus report of the Joint EFP/AAP Workshop on Periodontitis and
Systemic Diseases. J Clin Periodontol. 2013;40(SUPPL. 14):1-2.

Larvin H, Kang J, Aggarwal VR, Pavitt S, Wu J. Risk of incident cardiovascular
disease in people with periodontal disease: A systematic review and meta-

analysis. Clin Exp Dent Res. 2021;7(1):109-22.

45



32.

33.

34.

35.

36.

37.

38.

39.

40.

Lavigne SE, Forrest JL. An umbrella review of systematic reviews examining the
relationship between type 2 diabetes and periodontitis: Position paper from the
Canadian Dental Hygienists Association. Can J Dent Hyg CJDH = J Can
I'nygiene Dent JCHD. 2021;55(1):57-67.

Schenkein HA, Loos BG. Inflammatory mechanisms linking periodontal diseases
to cardiovascular diseases. J Clin Periodontol. 2013;40(SUPPL. 14):1-32.
Damgaard C, Reinholdt J, Enevold C, Fiehn NE, Nielsen CH, Holmstrup P.
Immunoglobulin G antibodies against Porphyromonas gingivalis or
Aggregatibacter actinomycetemcomitans in cardiovascular disease and
periodontitis. J Oral Microbiol. 2017;9(1):1-17.

Aarabi G, Heydecke G, Seedorf U. Roles of oral infections in the
pathomechanism of atherosclerosis. Int J Mol Sci. 2018;19(7):1-15.
Roca-Millan E, Gonzalez-Navarro B, Del Mar Sabater-Recolons M, Mari-Roig A,
Jané-Salas E, Lopez-Lépez J. Periodontal treatment on patients with
cardiovascular disease: Systematic review and meta-analysis. Med Oral Patol
Oral y Cir Bucal. 2018;23(6).

Sanz M, Marco del Castillo A, Jepsen S, Gonzalez-Juanatey JR, D’Aiuto F,
Bouchard P, et al. Periodontitis and cardiovascular diseases: Consensus report.
J Clin Periodontol. 2020;47(3).

Morgan MA, Crall J, Goldenberg RL, Schulkin J. Oral health during pregnancy.
J Matern Neonatal Med. 2009;22(9):733-9.

Gandhimadhi D, Mythili R. Periodontal infection as a risk factor for preterm low
birth weight. J Indian Soc Periodontol. 2010;14(2):114.

Govindaraju P, Venugopal S, Shivakumar M, Sethuraman S, Ramaiah S,

Mukundan S. Maternal periodontal disease and preterm birth: A case-control

46



41.

42.

43.

44.

45.

46.

47.

48.

49.

study. J Indian Soc Periodontol. 2015;19(5):512-5.

Teshome A, Yitayeh A. Relationship between periodontal disease and preterm
low birth weight: Systematic review. Pan Afr Med J. 2016;24:1-10.
Baskaradoss JK, Geevarghese A, Al Dosari AAF. Causes of Adverse Pregnancy
Outcomes and the Role of Maternal Periodontal Status — A Review of the
Literature. Open Dent J. 2012;6(1):79-84.

Fogacci MF, Cardoso E de OC, Barbirato D da S, de Carvalho DP, Sansone C.
No association between periodontitis and preterm low birth weight: a case—
control study. Arch Gynecol Obstet. 2018;297(1):71-6.

Oettinger-Barak O, Barak S, Ohel G, Oettinger M, Kreutzer H, Peled M, et al.
Severe Pregnancy Complication (Preeclampsia) Is Associated With Greater
Periodontal Destruction. J Periodontol. 2005;76(1):134—7.

Wei BJ, Chen YJ, Yu L, Wu B. Periodontal Disease and Risk of Preeclampsia:
A Meta-Analysis of Observational Studies. PLoS One. 2013;8(8):2-9.

Reza Karimi M, Hamissi JH, Naeini SR, Karimi M. The Relationship Between
Maternal Periodontal Status of and Preterm and Low Birth Weight Infants in Iran:
A Case Control Study. Glob J Health Sci. 2015;8(5):184-8.

Iheozor-Ejiofor Z, Middleton P, Esposito M, Glenny AM. Treating periodontal
disease for preventing adverse birth outcomes in pregnant women. Cochrane
Database Syst Rev. 2017;2017(6).

Naseem M, Khurshid Z, Khan HA, Niazi F, Zohaib S, Zafar MS. Oral health
challenges in pregnant women: Recommendations for dental care professionals.
Saudi J Dent Res [Internet]. 2016;7(2):138—46. Available from:
http://dx.doi.org/10.1016/j.sjdr.2015.11.002

Shen TC, Chang PY, Lin CL, Chen CH, Tu CY, Hsia TC, et al. Risk of periodontal

47



50.

51.

52.

53.

54.

55.

56.

57.

58.

diseases in patients with chronic obstructive pulmonary disease a nationwide
population-based cohort study. Med (United States). 2015;94(46):e2047.

Zeng XT, Tu ML, Liu DY, Zheng D, Zhang J, Leng WD. Periodontal Disease and
Risk of Chronic Obstructive Pulmonary Disease: A Meta-Analysis of
Observational Studies. PLoS One. 2012;7(10):1-12.

Azarpazhooh A, Leake JL. Systematic Review of the Association Between
Respiratory Diseases and Oral Health. J Periodontol. 2006;77(9):1465-82.
Zhou X, Wang J, Liu W, Huang X, Song Y, Wang Z, et al. Periodontal status and
microbiologic pathogens in patients with chronic obstructive pulmonary disease
and periodontitis: A case—Control study. Int J COPD. 2020;15:2071-9.

Bansal M, Rastogi S, Vineeth NS. Influence of periodontal disease on systemic
disease: inversion of a paradigm: a review. J Med Life. 2013;6(2):126-30.
Martande SS, Pradeep AR, Singh SP, Kumari M, Suke DK, Raju AP, et al.
Periodontal health condition in patients with Alzheimer's disease. Am J
Alzheimers Dis Other Demen. 2014;29(6):498-502.

Chen CK, Wu YT, Chang YC. Association between chronic periodontitis and the
risk of Alzheimer’s disease: A retrospective, population-based, matched-cohort
study. Alzheimer’'s Res Ther. 2017;9(1):1-12.

Abbayya K, Puthanakar NY, Naduwinmani S, Chidambar YS. Association
between periodontitis and alzheimer’s disease. N Am J Med Sci. 2015;7(6):241—
6.

Ide M, Harris M, Stevens A, Sussams R, Hopkins V, Culliford D, et al.
Periodontitis and cognitive decline in Alzheimer's disease. PLoS One.
2016;11(3):1-10.

Kamer AR, Pirraglia E, Tsui W, Rusinek H, Vallabhajosula S, Mosconi L, et al.

48



59.

Periodontal disease associates with higher brain amyloid load in normal elderly.
Neurobiol Aging. 2015;36(2):627-33.

Pazos P, Leira Y, Dominguez C, Pias-Peleteiro JM, Blanco J, Aldrey JM.
Association between periodontal disease and dementia: A literature review.

Neurologia. 2018;33(9):602—-13.

49



S Clw Porkndowsdl X0J3: 80 (Swppd. 148): SEST dol 100111 % pe ) XY

Infection and inflammatory

mechanisms

Van  Ivke TE, van

Winkelhoft AJ. Infection and biffammatory mechanisms,

J Clin Periodontol 2013; 40 ( Suppl, 14): §1-87, doi: 10,1111 je pe, 12088,

Abstract

This introductory article examines the potential mechanisms that may play a rok
in the associations between periodontitis and the systemic conditions being con-
sidered in the EFP/AAP Workshop in Segovia, Spain, Three bask mechanisms
have been postulated to play a role in these interactions; metastati infections,
inflammation and inflammatory injury, and adaptive immunity, The potential role
ol each alone and together s considered inin vitro and animal studies and in
human studies when availabke, This is not a systemati or eritical review, but
rather an overview of the field to set the stage for the eritical reviews in cach of

the working groups,
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Two disorders/diseases can simulta-
neowsly  occur  or  may develop
sequentially  where  progression  or
exacerbation of one discase may aflect
the second discase, In parallel with
Koch's postulates, which are used to
identify the actiological agents of an
infectious disease, the criteria for a
causal association between two dis
cases  have been defined and are
known as the Bradford Hill eriteria,
These include epidemiological associ-
ation, bological plausibility and the
impact of intervention of one on the
second disease,

A large body of evidence exists rel
evant to the assocition of periodonti-
lis with diabetes mellitus,
cardiovascular  disease and  dental
focal infections, Three mechanisms
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have been postulated to play a role in
non-oml manifestations of oral dis-
cases (Thoden van Velzenet al, 1984);
metastatic infections, dissemination of
bacterial toxins and immunological
injury, The word metastasis comes
from the Greek “displacement”; purd,
meta, “next”, and ovaeg,  swasis,
“placement”,  Metastasis, or meta-
static disease, has been defined as the
spread ol a disease from one organ or
part of the body to another non-adja-
cent organ or body part, The defini-
tion s not limited by the common
usage involving malignant  tumour
cells; infection and inflammation have
the capacity to metastasize (Chiang &
Massague 2008),

In the context of the relationship
between periodontal discase and sys-
temi  diseases,  the  underlying
assumption is that periodontitis is an
infection that causes an inflammatory
disease that metastasizes, This can be
metastasis of the infection (bactera-
emia and infection at non-oral sites
caused by oral bacteria or other direct
bacterial actions), inflammation and
inflammatory mediators having an
impact on  systemic inflammation

2013 European Federation of Persodontology and Amenain Acxlemy of Penodoniology

mediated by innate immune cells and
mediators, activation ol adaptive
immunity and the systemic conse-
quences, or an undefined combina-
tion of any or all of these potential
mechanisms, However, it is plausible,
il unlikely based on availabk data,
that the associations are the result of
common risk factors and not causally
related, From our understanding of
the  biology of the relationship
between periodontitis and  systemic
disease, it remains clear that the rela-
tionship is not linear, but complex,
The purpose of this introductory
Supplement article is to discuss the
potential mechanisms  underpinning
the associtions between periodontal
discase and systemic conditions, This
not intended to be a systematic or
critical review, but than an overview
ol the possibilities based upon our
understanding of the systemic conse-
quences of periodontal infection and
inflammation, The classification of
Gonzalez-Periz et al, (2009), Kinane
etal, (2005) has been modified for
the purposes of this Supplement arti-
¢le, where metastatic infections and
bacterial toxins will be considered
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Anatomy of the periodontium: A biological basis for
radiographic evaluation of periradicular pathology
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The periodontium surrounds and supports the teeth and consists of four major components; gingiva,
periodontal ligaments, cementum/dentin, and alveolar bone/lamina dura, with collective function of
keeping the tooth in position despite varying changes and responses during mastication. A near-normal
radiograph of periradicular tissues was used as the basis for evaluation of some common periradicular

radiographic pathologies. Apical

periodontitis was 70 (58.33%), alveolar abscess 32 (26.66%), and apical

granulomas 15 (12.50%). A background anatomy of the periodontium is advocated as a precondition for

accurate evaluation of periradicular pathologies.
Key words: Periodontium, periradicular, pathology.

INTRODUCTION

The periodontium surrounds and supports the teeth, It
consists dominantly of four major components; gingiva,
periodontal ligaments, cementum and the alveolar bone,
They collectively function as a unit to keep the tooth in
position, despite varying responses during mastication. In
occlusal wear, the cementum is deposited apically to
compensate the loss. Periodontal ligament has high turn-
over of cells that allows the teeth to be suspended in the
socket. In response to applied force, bones resorb on the
pressure side and are deposited on the tension side
(Piezoelectric effect) (Skoog et al., 2007; Manbachi and
Cobbold, 2011). Gingiva as an integral part of the perio-
dontium, is not reflected radiographically, because it is a
soft tissue, but has its peculiar pathology. However, the
morphological characteristics of the gingiva depends on
several factors like the dimension of the alveolar process,

the form of teeth, events that occur during tooth eruption,
the eventual inclination and position of the fully erupted
teeth (Skoog et al., 2007 Seba et al., 2014). Gingiva and
the periodontal ligaments though not appearing radio-
graphically have collagen, ground substance, cells, nerves
and blood vessels in common (Berkovitz, 2004). The
alveolar process, lamina dura, periodontal ligament space
and the bulk of the root dentine are visible in dental
periapical radiographs. Alveolar process isthe bone of the
jaw containing the sockets, and it is made up of buccal
and lingual cortical plates, with a central spongy bone. The
radiographically visible tooth supporting structures are
alveolar processes, cementum/dentine, and alveolar
bone/lamina dura. The radiographic health of this tissue
determines the periodontal status of the teeth, Changes
in the lamina dura are associated with dental disease and



®
°o.®* MEFP
® %ee * New Classification
® ® ® of periodontal and periimplant diseases

03. Maladies systémiques
et problemes
parodontaux

Guide al’attention des cliniciens




0% 04 2020 Gingraes and perodoate s Overview - lnfemed Heakh org - NCBI Bookshdf
NCBI Bookshel A service of the Natiomal Livary of Mediame, N#tomal Institutes of Headdh.

InformedH ealth org [Internet]. Cologne, Germany: Institute for Quality and Efficiency in Health Care
{(IQWIG); 2006-.

Gingivitis and periodontitis: Overview

Larst Update: February 27, 2020 Next update: 2023

Introduction

Many people have inflamed gums every now and then. A gum inflammation (gingivitis) usually
doesn’t cause any major problems at first. But it may spread to other parts of the

periodontium (the soft tissue and bone responsible for keeping our teeth firmly anchored) and
cause damage there. The medical term for inflammation of the periodontium is periodontitis.
Over time, periodontitis can cause teeth to loosen.

Good oral hygiene can help to prevent gingivitis. Only if you clean your tecth properly can
treatment by a dentist stop — or at least slow down — the progression of periodontitis. It’s also
very important to carry on taking good care of your tecth after having treatment, in order to
prevent periodontitis from getting worse.

Symptoms

The main signs of gingivitis are red, swollen and bleeding gums. The gums bleed when you
clean your tecth, and sometimes for no obvious reason too. Gingivitis generally doesn’t cause
any pain or other symptoms, so it remains undetected for quite some time.

Periodontitis often doesn’t cause any symptoms cither until it has become advanced. As well as
red and bleeding gums, it can also lead to sensitive teeth and receding gums (“long teeth”™), sore
gums and bad breath. If the gums are inflamed, they may stant pulling away from the neck of the
tooth. This causes gaps to form between the teeth and the gums, known as gum pockets (or
periodontal pockets). At a more advanced stage, peniodontitis can cause tecth to shift position,
start wobbling or hurt when you chew.

Inflamed Breakdown of Further breakdown
gums bone tissue of bone tissue

Gum pocket

Healthy tooth  Gingivitis  Periodontitis  Advanced

Causes

The most common cause of inflamed gums is plague. Plaque is a thin film that is mainly made up
of bactenia and is handly visible at first. It is mainly found where the tooth and gum meet, and
may feel abit “fumry™ when you run your tongue over it. The bacteria in the plague “cat™ sugars
in food in your mouth, and their waste products can cause the gums to become inflamed and
swollen. You can get nd of plaque by cleaning your teeth properly. In other wonds, good oral
hygiene can reduce the risk of gingivitis and periodontitis.

The likelihood of developing gingivitis and periodontitis is also increased by various factors,
including
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The ecalogkal diversity of the periodantal mikroenvironment may provide sultable conditions for the
wlonization of species not usually considered members of the aral miaabiata In this investigation, we
aimed 10 determine the prevalence and levels of pathagenk species of medical relevance in the
micaabiota of individuals with distingt pernodontal clinical status. Subgingival biofilm was abtained from
patients with periodontal health (K n ~ 81) gingivitts (G, n ~ 55) generalized aggressive (Agh. n - 36)
o dwanic periadontitts (CF. n ~ 98), and analyzed for 39 microbial taxa using a checkerbaard DNA-DNA
hybrdization technique. Microbial differences amang groups, a5 well & assoclations between dinical

Pesodontl diseases and microbialogkal parameters were sought by non-parametrk and univariste carrelation tests. Neis-
Mok seria spp., Peplodreptococus anasrobius, Candida albicans, entercbacteria Meudomonas asruginosa, Bu-
Pahognas bacterium saphenum, Clostridium difficile and Obenclla ull were detected in high mean prevalence and
Opporsmsts miecton ounts in the subgingival mirobiota of the study population. Species that were more related 1o peni-
DNA grobes odontal inflammation and tissue destriction ot the patient and site levels included enterabacteria
C albkans, Netsseria spp. P asrypinasa, 0. Wi Hafnka alvel, Serratia marcescens and Flbaor alocks
(p < 005) In contrast, Fusabacterium necraphorum, Lactobacillus acidophilus, Staphylacaccus aureus and
Sveptacoccws preumonioe were associated with periodantal health (p < 005) Pathagenk species of
medical mpartance may be detected in high prevalence and levels in the perodontal muaabiata
Regardiess of thetr rale in peniadontal health or disease, the periodontal biofilm may be a source for

disemination and development of systemi infections by these pathogenk microorganisms
© 2015 Elsevier L1d AN rights reserved
L Introduction response, leading to the destruction of supporting periodontal

tissues and eventual tooth loss [1.2] In addition to the substantial

Penodontal diseases are among the most common oral infec-
tious diseases associated with the establishment of a highly path-
ogenic biofilm that triggers an immune/inflammatory  host
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economi burden and negative impact of these diseases on quality
of Ife |34), oral bactenia and penodontal infections have been
indicated as potential risk factors for several systemic diseases
|5-8] Due to the anatomical proximity of the periodontal biofilm
to the gingival blood stream, periodontal pockets may act as res-
ervoirs of microbial pathogens and thew products, as well as in-
flammatory  mediators  and  immunocomplexes that  may
disseminate to other sites of the human body |79] The highly
complex periodontal microbiota plays a major role in the estab-
lishment of penodontal health as well as the development of
penodontal diseases. This microbiota comprises mostly commensal
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Abstract

The oral microbial consartium is the most characterized polymicrobial microbial community associated
with the human host. Extensive sampling of both microbial and tissue samples has demonstrated that
there is a strong association between the type of microbial community found in the gingival crevice and
the status of innate host mediator expression. The strong clinical association between the microbial
community and the innate host response in both clinically healthy and discased tissue suggests that the
oral consortium has a direct effect on periodontal tissue expression of innate defense mediators. A
preliminary study in germ-free mice has demonstrated that the oral commensal consortium has direct
cffect on IL-1 expression, indicating that this microbial community may contribute to the strong
protective status of healthy gingival tissue. Likewise, the lipopolysaccharide composition and invasion
characteristics of Parphyromaonas gingivalis, an oral bacterium strongly associated with periodontitis,
suggest that it may be a keystone member of the oral microbial community and facilitate a destructive
change in the protective gingival innate host status.

The Microbial Oral Community Is the Most Completely Characterized Group
of Bacteria That Persistently Colonize the Host

EXAMINING THE POTENTIAL SYMBIOTIC RELATIONSHIPS In the oral cavity is greatly aided by the extensive
studies that have characterized the composition of dental plagque. Dental plaque is an oral
microbiological consortium that forms a biofilm on the tooth and tooth root surface. The first
characterization of dental plaque was performed by van Lecuwenhock in 1683 where he described
gingival bacteria as “animacules™ that contnbuted to the beginning of the science of bacteriology
(Dobell, [958). Subsequently, descriptive studies performed throughout the twentieth century
demonstrated that dental plaque was a distinct structure containing layers of different morphol ogical
types that formed on the tooth and tooth root surface in an orderly ecological succession (Socransky
and Haffajee, 1994). Microbiological analyses revealed that the compasition of commensal oral
bacteria and the bactenial load isolated from healthy sites is significantly different from that found in
discased sites. In healthy sites the microbial load is low (107107 isolates may be cultured from an
individual healthy sulcus) (Darveau ef al., 1997) consisting of mostly gram-pasitive streptococci (e.g.,
Streptococcus gordonii) and Actinomyces with about 15% gram-negative rod species, including
Fusobacterium nucleatum. In contrast, characterization of the periopathogenic microbial flora has
revealed that the microbial load is higher (105—108 microorganisms may be cultured from an individual
pocket), and there is an increase in the number of gram-negative organisms (15-50%) (Tannerer al.,
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Abstract

Inflammation is a complex reaction to injunious agents and includes vascular responses, migration, and
activation of leukocytes. Inflammation starts with an acute reaction, which evolves into a chronic phase
if allowed to persist unresolved. Acute inflammation is a rapid process characterized by fluid exudation
and emigration of leukocytes, primarily neutrophils, whereas chronic inflammation extends over a
longer time and is associated with lymphocyte and macrophage infiltration, blood vessel proli feration,
and fibrosis. Inflammation is terminated when the invader is eliminated, and the secreted mediators are
removed: however, many factors modify the course and morphologic appearance as well as the
termination pattern and duration of inflammation. Chronic inflammatory illnesses such as diabetes,
arthritis, and heart discase are now seen as problems that might have an impact on the periodontium.
Reciprocal effects of peniodontal discases are potential factors modi fying severity in the progression of
systemic inflammatory discases. Macrophages are key cells for the inflammatory processes as
regulators directing inflammation to chronic pathological changes or resolution with no damage or scar
tissue formation. As such, macrophages are involved in a remarkably diverse armay of hameostatic
processes of vital importance to the host. In addition to their critical role in immunity, macrophages are
also widely recognized as ubiquitous mediators of cellular turnover and maintenance of extracellular
matrix homeostasis. In this review, our objective is to identify macrophage-mediated events central to
the inflammatory basis of chronic discases, with an emphasis on how control of macrophage function
can be used to prevent or treat hammful outcomes linked to uncontrolled inflammation.

Keywords: innate immune system, macrophage, oral discase, inflammation, resolution
Introduction

Inflammation is the physiological response of the body to injury. The inflammatory response can be
cither acute and of shart duration or chronic, which does not resolve and leads to pathology. The major
function of innate immune cells most studied during the inflammatory process is the identification and
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Abstract

Penodontal discase (PD) is among the most common infectious discases affecting humans. While the
burden of periodontal discase on oral health has been extensively investigated, a possible specific
relationship between the discase and systemic health is a relatively new area of interest. Mare recently
it has been suggested that PD has an etiological role in the development of atherosclerotic
cardiovascular discase, diabetes mellitus, and preterm low-birth weight, among others. In this review,
we critically evaluate the current knowledge on the relation between PD and systemic discases overall,
and specifically with cardiovascular discases. The best available evidence today suggests that the
infection and inflammatory reaction associated with PD may contnbute toward systemic discase. It is
critical that dentists and physicians are well informed of the potential gencral health impact of
periodontal discase so that they are in a position to knowledgeably counsel patients.

Penodontal discase (PD) is among the most common infectious discases afflicts humans. Its presence
has been documented for thousands of years, and it has been the subject of intense study. Progressive
periodontal discase is characterized by the destruction of the alveolar bones of the jaws and the other
supparting structures of the teeth. As a consequence, PD has been identified as one of the 2 major
causes of tooth loss, in addition to dental caries. ] In addition to its effect on oral tissues, PD has been
linked to a multiplicity of systemic discases including cardiovascular disease (CVD), diabetes mellitus
(DM), and preterm low-birth weight, and many mare including cancer. Although this putative
relationship has been reported in many publications, the nature of such a linkage remains to be fully
vetted and understood. The concept that oral discase could impact systemic health is not novel.
Hippocrates suggested that tooth extraction might cure arthnitis. Mare recently, in 1891, Miller2
reported that bacteria from mouth infections could seed distant sites in the body leading to pathology.
As recently as the 1970°s, full mouth extraction for children with leukemia was advocated as a way to
prevent sepsis.d
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Abstract

Gingevitis and periodontitis are both highly prevalent gum diseases characterized by an National Library of
accumulation of a polymicrobial biofilm (dental plaque) around teeth and inflammation in adjacent Medicine

such as endotoxin, can easily disseminate into the systemic circulation through minor or major Bethesda, MD 20894
gingival injuries. Particularty in immuno-compromised subjects or patients with preexisting Copyr
pathologic conditions, bacteremia may lead 1o bacterial infection of distant organs, which may FOIA
cause immunological reactions. Oral bacteria and endotoxins have been found in sepsis, infective
endocarditis, lung infection, liver disease and many other potentially lethal disorders. This article

presents a review of the possible pathologic consequences of bacteremia originating in the oral

cavity and points out the most commonly affected organs as well as preventive and treatment ACCesS
measures. At the present time, plaque control by subjects and/or dental professionals is one of the
most effective means 1o prevent the onset and progression of oral bacteremia-induced systemic

diseases.
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JADA, ADA NEWS SHARE
TOP READERSHIP SCORES;
JADA EARNS AWARDS

The ADA News and JADA are
locked in a virtual tie for
best-read publication in den-
tistry, and both are well ahead
of their nearest competition, an
independent survey on dental
publications shows,

Using a formula to determine
average readership percentages
for major dental publications,
PERQ/HCI Corp, calculated
20056 readership scores of 71
percent for both The Journal of
the American Dental Associa-
tion and the ADA News,

That score places ADA publi-
cations a full 8 percentage
points ahead of their closest
competitor among 15 dental
publications ranked in this
year’s PERQ/HCI FOCUS
study. The New Jersey-based
corporation is an independent
research firm that studies the
health care publishing industry,

The 2006 FOCUS survey was
mailed to a sample of 1,000
U.S, dentists randomly selected
from the ADA’s lists of members
and nonmembers, general den-
tists and specialists in active
private practice, Dentists were
asked about their reading
habits (cover to cover, read arti-
cles of interest, skim, review
table of contents and choose
articles of interest ),

Other selected findings from
the FOCUS survey:
== dentists in practice for 16
years or less rated JADA at 66
percent, giving it a slight edge
over the ADA News at 656 per-
cent, though both publications
surpassed their competition;
== dentists in practice for 16
years or more rated ADA News
as best read at 76 percent, with
JADA a close second at 73
percent;

724 JADA Vol 136  wwwadaorglgoto

== more dentists save JADA for
future reference than any other
dental publication,

On another front, the Journal
of the American Dental
Association garnered three
awards for excellence in pub-
lishing in the Society of
National Association
Publication’s annual awards
competition,

JADA won silver EXCEL
awards in the design excellence
and cover illustration (March
2004) categories, as well as a
bronze award for general excel-
lence among scholarly joumals,
the organization, better known
as SNAP, announced last month,

“We are delighted that SNAP
has continued to recognize our
publications,” said Laura A,
Kosden, publisher and associate
executive director, ADA
Publishing Division, “This visi-
bility enhances their value and
our ongoing efforts to meet the
needs of our readers.”

JADA was among some 1,130
entries in SNAPs 2004 awards
competition, SNAP is a nonprof-
it professional sodety serving
association publishers and com-
munications professionals
nationwide,

“Congratulations on your fine
work and exemplary product,”
wrote Marilee Peterson, SNAP
executive director, “Your efforts
have truly identified [the)
American Dental Association
Publishing Division as a leader
in the field.”

ORAL BACTERIA FOUND IN
ARTERIAL PLAQUE

wo oral bacteria have been

found in arterial plaque,
according to a study published in
the March issue of the American
Heart Association’s journal
Atherosclerosis, Thrombosis and

a  June 2005

Vascular Biology.

Scientists have found rem-
nants of oral bacteria’s DNA in
arteries, which signaled that
bacteria had entered the blood-
stream, However, scientists
have not been able to grow peri-
odontal bacteria isolated from
arterial plaque in Petri dishes,
even though the same species of
bacteria swabbed from oral
plaque can be cultured in Petri
dishes, As a result, they could
not be sure that the DNA was
from oral bacteria destroyed by
the immune system in the
bloodstream, or if live oral bac-
teria were involved directly in
arterial plaque formation,

To find bacteria that are
infectious to both the oral and
vascular tissues, Ann Progulske-
Fox, Ph.D,, a professor of oral
biology at the University of
Flonda College of Dentistry, and
colleagues attempted to grow
bacteria from arterial plague
directly on human artery cells,
They obtained a section of a dis-
eased carotid artery from a 74-
year-old, partially edentulous
man who was undergoing sur-
gery to remove an arterial block-
age. After the arterial section
was removed, researchers rinsed
it, placed it on ice and took it to
Dr., Progulske-Fox’s nearby labo-
ratory in a sealed, sterile
container,

Within six hours of the sam-
ple’s leaving the opemting
room, researchers pureed
plaque from the artery and
incubated it with a mixture of
healthy arterial cells and liquid
growth medium, After 24 hours,
researchers separated the cells
from the slurry in the flask,
washed them several times, and
subjected them to a series of
fluorescent baths containing
antibodies sensitive to
Parphyromonas gingivalis and

Copyright ©2005 American Dental Associaton, All rights reserved.
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MESSAGES CLES

o Lhyperghobmee chronkpie bée au duabite est assocsde ) dimpartantes
comp ik ations mecrovasculares et macrovasculares 3 kang terme.

o Une ghodmee 3 pun da mams 7.0 mmalll, une glwémee 2 hewres
aprés ngestion de 75 g de ghicase d'au maans 11,1 mmal/ L ou un taux
dhémoglobme ghvasybée (HBA; ) dau moms 65 £ som des factewrs
précdctdds de rétmopative. Par conséquent, un diagnastx de diuabie
peut dwre pasé en fonction de chacun de ces trois crmdres

o Leterme o précdabite « renvose June anomalie de b ghyofnee 3 jeun, 3
une mtodrance au gheoase ou 3 un taux o'HbA | varant entre 60 et
G4 % lesquels expasent les persannes 3 un nisue Slevé de dubde of de
complcatons bées 3 b malache

Définitions de diabite et de prédiabéte

Le diabéte sucré est un trouble métabolique caractérisé par la
présence d'une hyperglycémie attribuable & un défaut de
sécrétion dlinsuline ou de laction de linsuline, ou des deux.
L'hyperglycémie chronique lidée au diabéte est associée & des com-
plications microvasculaires d long terme assez spécifigues touchant
les yeux, les reins et les nerfs, ainsi quia un risque accru de maladie
cardiovasculaire. Les cntéres diagnostiques du diabéte sont fondés
surles seuils de glyeémie associés aux maladies microvasculaires, la
rétinopathie en particulier.

Le terme « prédiabéte » renvoie d une anomalie de la glycémie d
Jeun, dune intolérance au glucose (1) ou d un taux dhémoglobine
glycosylée (HbAy ) variant entre 6.0 et 64 X lesquels exposent les
personnesa unrisque élevé de diabéte et de complications liées d la
maladie.

Classification du diabéte

Le tableau 1 est un résumé de la classification du diabéte de
type 1, du diabéte de type 2 et dudiabéte gestationnel L'annexe
1 porte sur la classification étiologique du diabéte. Il peut étre
difficile dans certains cas de faire la distinction entre le diabéte de
type 1 et de diabite de type 2 au moment du diagnostic; toutefois,
cette distinction est importante, car lewrs stratégies de prise
en charge sont différentes. Les signes physiques dune insuli-
norésistance et les marqueurs auto-immuns (tels que les
auto-anticorps anti-ilots de Langerhans et antiglutamate décar-
boxylase) peuvent savérer utiles, mais leur utilisation & titre de

1456 .2671)8 ~ see frant matter © 2013 Canacdlan Diabetes Assocaton
tp: e donarg/ 10100 ) k1 201507031

test diagnostique dans ce contexte n'a pas fait objet d'études
adéguates. Bien que de trés faibles taux de peptide € obtenus
aprés plusieurs mois de stabilité clinigue pourraient favoriser un
diagnostic de diabéte de type 1 (2), ils ne sont pas utiles en
présence d'hyperglycémie aigué (3). Lapproche prudente consiste
A faire appel au jugement clinigue, & utiliser un traitement sir et 3
aAssurer un suivi continu.

Critéres diagnostiques
Diabéte

Les cntéres diagnostiques du diabéte sont résumés dans e
tableau 2 (1) Ces critéres sont fondés sur des épreuves faites i
partir de sang veineux et sur les méthodes utilisées en laboratoire.

Une glyeémie d jeun de 7.0 mmol/L correspond environ i une
glycémie 2 heures aprés lingestion de 75 g de glicose de
1L mmol/ll ou plus, et les deux mesures sont les meilleurs
prédicteurs d'une rétinopathie (5-11).

Une relation semblable & celle de la glycémie & jeun ou de la
glycémie aprés 2 heures existe entre le taux d'HbAy: et la 1éti-
nopathie, a une valeur seuil d'environ 6,5 % (5-71112). Bien que le
diagnostic de diabdte soit fondé sur le seuil d'HbA,. pour la
survenue dune maladie microvasculaire, le taux d'HbA,. est
également un facteur de nsque cardiovasculaire continuet il est un
meilleur prédicteur des complications macrovasculaires que la
glycémie d jeun ou la glyweémie aprés 2 heures (13,14). Quoique de
nombreuses personnes chez qui un diabéte a été diagnostiqué i
partir du taux d’HbAy: n‘auront pas de diabéte selon les critéres
diagnostiques traditionnels fondés sur la glywémie, et vice versa, il
n'en demeure pas moins que utilisation du taux d'HbA,. dans le
diagnostic du diabéte présente plusieurs avantages (15). Le taux
d'HbAc peut Etre mesuré A tout moment de la joumée, ce qui le
rend plus commode que la glyeémie A jeun ou la glyeémie mesurée
2 heures aprés l'ingestion de 75 g de glucose. Comme le taux
d'HbAy indigue la glycémie moyenne au cours des deux ou trois
derniers mois, il permet également d'éviter le probléme de la
vanabilité quotidienne de la glycémie (1)

Le taux d'HbA, . lorsqu'il est utilisé comme critére diagnostique,
doit &tre mesuré au moyen d'un test validé et normalisé selon la
référence du NGSP-DCCT (National Glycohemoglobin Standardiza-
tion Program — Diabetes Control and Complications Trial). Il est
importantde noterque le taux dHbA,, peut &retrompeur chezles
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CARDIOVASCULAR DISEASES

The Problem

Globally, cardiovascular diseases are the
number one cause of death and they are
projected to remain so. An estimated 17

million people died from cardiovascular disease
in 2005, representing 30% of all global deaths.
Of these deaths, 7.2 million were due to heart
attacks and 5.7 million due to stroke. About 80%

of these deaths occurred in low- and middle-
income countries. If current trends are allowed
to continue, by 2030 an estimated 23.6 million
people will die from cardiovascular disease
(mainly from heart attacks and strokes).

Cardiovascular diseases include:
« coronary heart disease (heart attacks),
« cerebrovascular disease,
* raised blood pressure (hypertension),
« peripheral artery disease,
« rheumatic heart disease,
« congenital heart disease, and
+ heart failure.

The major causes of cardiovascular disease
are tobacco use, physical inactivity, and an
unhealthy diet.

Over 80% of cardiovascular disease deaths
take place in low-and middle-income countries
and occur almost equally in men and women.

Risk Factors

« Tobacco use, an unhealthy diet, and physical
inactivity increase the risk of heart attacks
and strokes.

+ High blood pressure has no symptoms, but
can cause a sudden stroke or heart attack.

« Diabetes increases the risk of heart attacks
and stroke.

+ Being overweight increases the risk of heart
attacks and strokes.

» Low socioeconomic status increases the
chances of exposure to risk factors and
increases the vulnerability to develop CVD.

The Economic Costs of Cardiovascular
Diseases

Individuals and families

Cardiovascular diseases affect many people
in middle age, very often severely limiting the
income and savings of affected individuals and
their families. Lost earnings and out of pocket
health care payments undermine the socio-
economic development of communities and
nations.”

Countries

Cardiovascular diseases place a
on the economies of countries.
is estimated that over the next
2015), China will lose $558 bil
national income due to the
disease, stroke and diabetes.

of heart

‘§ World Health
Organization
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Abstract

Penodontal discases are prevalent both in developed and devel oping countries and affect about 20-50%
of global population. High prevalence of periodontal discase in adolescents, adults, and older
individuals makes it a public health concem. Sevenal risk factors such as smoking, poor oral hygiene,
diabetes, medication, age, hereditary, and stress are related to periodontal discases. Robust evidence
shows the association of periodontal discases with systemic discases such as cardiovascular discase,
diabetes, and adverse pregnancy outcomes. Periodontal discase is likely to cause 19% increase in the
risk of cardiovascular discase, and this increase in relative risk reaches to 44% among individuals aged
65 years and over. Type 2 diabetic individuals with severe form of penodontal discase have 3.2 times
greater mortality nisk compared with individuals with no or mild periodontitis. Periodontal therapy has
been shown to improve glycemic control in type 2 diabetic subjects. Periodontitis is related to maternal
infection, preterm birth, low birth weight, and preeclampsia. Omal discase prevention strategies should
be incarporated in chronic systemic discase preventive initiatives to curtail the burden of discase in
populations. The reduction in the incidence and prevalence of periodontal discase can reduce its
associated systemic discases and can also minimize their financial impact on the health-care systems. It
is hoped that medical, dental practitioners, and other health-care professionals will get familiar with
perio-systemic link and risk factors, and need to refer to the specialized dental or periodontal care.

Keywords: Periodontal discase, epidemiology, risk factors, systemic discase, preventive strategy

Introduction

Periodontal discase is a chronic inflammatory discase of periodontium and its advanced form is
characterized by periodontal ligament loss and destruction of surounding alveolar bone. 1 It is the main
cause of tooth loss and is considered one of the two biggest threats to the oral health. 1.2 There are
approximately 800 species of hacteria identified in the oral cavity} and it is hypothesized that complex
interaction of hacterial infection and host response, modified by behavioral factors such as smoking,
can result in periodontal discase.4

The aim of the review is two-fold: (1) To evaluate the prevalence of periodontal discase in different
populations, nisk factors, and its association with systemic discases and (2) to discuss the strategies and
measures to prevent and control periodontal discase.
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Abstract

The aim of this paper is 1o descibe the pathogenic mechanisms that could explain the rdationship between periodon-
titis and adverse pregnancy outcomes, and to review the evidence from systematic reviews and interventional studies,
regarding the assoaation between the climical indicators of peniodontitis and the incidence of low birth weight or
preterm births,

Preterm birth and low birth weight are world wide leading perinatal problems and have evident public health imphi-
cations, due 1o the fact that their incidence doesn't decrease in spite of the many attempts at their prevention. Both
intrauterus infections and bactenial vaginosis of the mother are well known nisk factors, but distant infections, even
subdinicals, may also produce preterm births, Peniodontitis is a chronic infection by anacrobic gram-negative or-
ganisms and may produce local and systemic infection, so a possible association between periodontitis and adverse
pregnancy outcomes has been suggested.

Since 1996, a number of studies have investigated the potential relationship between periodontitis and preterm and
low birth weight. However, results have been controversial and more rescarch is needed in order to confirm or discard
this association,

Key words: Periodontitis preterm birth, low birth weight, pregnancy.

Introduction been associated with different systemic discases (1), e.g.:

Periodontitis can be considered a continuous pathogenic
and inflammatory challenge at a systemic level, due to
the large epithelium surface that could be ulcerated in the
peniodontal pockets. This fact allows bactenia and their
products to reach other parts of the organism, creating
lesions at different levels, Even some bacterial species,
like Porphyromona gingivalis and Aggregatibacter acti-
nomycetemcoomitans (previously named Actinobacillus ac-
tinomycetemcomitans)can directly invade cells and tssues
(1). This exposition to Gram-negative bactenia and their
products can generate an immuno-inflamatory response
with potential damages 1o different organs and systems
(1.2). Thus, in the last decade, period ontal infections have
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osteoporosis, diabetes mellitus, respiratory discases, pree-
clampsia, cardiovascular discases, infections and preterm
low birth weight.

At the World Workshop in Period ontics of 1996, the term
“peniodontal medicine” was introduced to define a discipli-
ne focused on the evaluation of the relationship between
these pathologies and periodontitis both in humans and
animal models (3). Thisis a two-way relationship, as perio-
dontitis can have a great influence on individual systemic
health, and systemic discases may influence peniodonal
health as well(3). Several mechanisms have been described
toexplain these interactions:

* Periodontal bacteria may get introduced into the blood
stream and cause infections after colonizing other sites of

E609
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Abstract

The oral microbiome is established within a few minutes after birth and consists of stable multi-species
communities that engage in adynamic equilibrium with the host immune system. Dental caries,
endodontic infections and periodontal discases are bactenially driven discases that are caused by
dysbiotic microbiomes. Over a century ago, the focal infection theory implicated these infections in the
actiology of several systemic discases, ranging from arthntis to ncurodegencrative discases. However,
a lack of concrete evidence, combined with the urgency with which clinicians embraced this approach
without regard for appropriate case sclection, led to its demise within 30 years. In the last decade of the
20th century, the concept of periodontal medicine was introduced to explain the correlations that were
being observed between periodontitis and cardiovascular discase, rheumatoid arthritis, Alzheimer's
discase, pulmonary discase, pre-term delivery of low birth weight infants and metabolic discase. It was
proposed that periodontal pathobionts played a causal role in the initiating or exacerbating certain
discases cither by direct invasion or by stimulating a flond immune-inflammatory response that
extended into the systemic circulation. This review will examine the strength of current evidence in
establishing a causal link between aral pathobionts and systemic discase.

Keywords: focal infection, periodontal medicine, oral microbiome, oral pathobiont, periodontitis,
systemic discase

The oral microbial ecosystem — real estate and habitats
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Abstract

Background: The purpose of this review is 1o provide the reader with practical knowledge Follow NLM
have been published in the English literature over the past 50 years examining the relationship
between these two chronic diseases. Data interpretation is often confounded by varying definitions
of diabetes and periodontitis and different clinical criteria applied to prevalence, extent, and
severity of periodontal diseases, levels of glycemic control, and complications associated with
diabetes.

Methods: This article provides a broad overview of the predominant findings from research

published in English over the past 20 years, with reference to certain "classic” articles published
prior to that time. FOIA
Results: This article describes current diagnostic and classification criteria for diabetes and
answers the following questions: 1) Does diabetes affect the risk of periodontitis, and does the level
of metabolic control of diabetes have an impact on this relationship? 2) Do periodontal diseases “' .
affect the pathophysioclogy of diabetes mellitus or the metabolic control of diabetes? 3) What are
the mechanisms by which these two diseases interrelate? and 4) How do people with diabetes and
periodontal disease respond to peniodontal treatment?

mechanisms have been demonstrated in abundance. Less clear is the impact of periodontal
diseases on glycemic control of diabetes and the mechanisms through which this occurs,
Inflammatory periodontal diseases may increase insulin resistance in a way similar to obesity,
thereby aggravating glycemic control. Further research is needed to clarify this aspect of the
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Diabetes mellitus: Su implicacion en
la patologia oral y periodontal
Diabetes: oral and periodontal implications

Sanz-Sanchez |*, Bascones-Martinez A**

RESUMEN

Introduccién: La diabetes es una enfermedad metabélica de alta prevalencia y con gran morbilidad, por lo que
las medidas preventivas de las complicaciones derivadas y el control de la enfermedad son esendales. Los
objetivos son: a) diferenciar las rutas patogénicas que intervienen en la diabetes mellitus tipo 1y 2; b) conocer
cudles son las complicaciones de la diabetes a nivel general y a nivel oral; ¢) hacer un repaso de la asociacion
entre la diabetes y la enfermedad periodontal,

Material, métodos y resultados: Para la realizacién de este trabajo se han analizado 36 articulos cientificos y
un libro de texto, Para la bisqueda se han empleado la base de datos MEDLINE y Cochrane,

Discusién: Existen dos rutas patogénicas que diferencian daramente la diabetes tipo 1 de la 2. Ademaés, nos
vamos a encontrar con un gran nimero de posibles complicaciones a largo plazo. Espedal mencién requiere
la asodlacion existente entre la periodontitis y la diabetes.

Palabras clave: Diabetes, metabolic syndrom, insulin, autoimmunity, periodontitis, caries, oral discase.

SUMMARY

Introduction: Diabetes is a high prevalent metabolic disease with a high morbidity. That is why preventive
measurements of the linked complications and the control of the disease are essential, The objectives are: a)
differentiate the pathogenic ways that take place in diabetes mellitus type 1 and 2; b) to know which are the
general and oral complications of diabetes; ¢) make a summary of the assodation between diabetes and
periodontal disease.

Materials, methods and results: For the preparation of this work, we employed 36 scientific articles and one
text book, The MEDLINE and Cochrane databases have been used to make the search,

Discussion: We can find two dearly different pathways that differentiate diabetes type 1 from type 2 have been
analyced. We can also find lots of long term complications. The association between diabetes and periodontal
disease requires a special mention,

Key words: Diabetes, metabolic syndrom, insulin, autoimmunity, periodontitis, caries, oral disease.
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Bidirectional assodation between diabetes mellitus and inflammatory
periodontal disease.
A review
Peter Stanko®, Lydie Izakovicova Holla®

Badkground. Diabetes mellitus is a metabolic disorder characterized by hyperglycemia. The abnormal glucose me-
tabolism results from defects in insulin production or insulin action, or both. For decades, it was suspected that dia-
betes contributed to poorer oral health and the increased frequency of peniodontitis. More recently it was found that
periodontitis could adverselyaffect glycemic contral in diabetics. This review focuses on the bidirectional relationship
between diabetes mellitus and periodontitis.

Methods and Results. A review of the literature on periodontal disease in diabetes using the following key words:
periodontitis/periodontal disease and diabetes mellitus, hyperglycemia/glycemic control

Conclusions. There s strong evidence for an association between diabetes mellitus and inflammatory periodontal
disease. Diabetes mellitus increases the risk for and severity of periodontitss, and periodontal diseases can aggravate
insulin resistance and affect glycemic control Periodontal treatment improves glycemic control in type 2 diabetics;
control of periodontal infection is not only important for oral health, it may also improve overall health.

Key words: diabetes mellitus, periodontitis, hyperglycemia, glycemic control, periodontal treatment
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INTRODUCTION to the jaws’. Although 1t is initiated and maintained by a
mixed endogenous gram-negative bactenial infection, the
Diabetes mellitus (DM) is a chronic discase, charac-  onset and progression of the discase s a result of the in-
terized by hyperglycemia due to a defect in insulin secre flammatory host response. PD is characterzed by gingival
tion by pancreatic f cells, a decrease in insulin sensitivity,  inflammation, periodontal pocket formation, loss of con-
or a combination of both’. The current classification of nective tissue attachment, and alwolar bone resorption,
diabetes is based upon the pathophysiological mecha-  ultimately resulting in tooth loss®*.
nisms of cach form of the discase’”. Type 1 diabetes re- The relationship between diabetes mellitus and peni-
sults from autoimmune destruction of pancreatic f cells, odontitis has appeared in the literature for over 70 years;
typically leading to a complete loss of insulin secretion. however, with conflicting data. Numerous studies in vari-
This form is usually present in children and adolescents.  ous populations have demonstrated that individuals with
The lack of insulin production in patients with type 1  diabetestend to haw a higher prevalence of and more se-
diabetes makes the use of exogenous insulin necessaryto  vere periodontitss than nondiabetics”. Periodontal discase
sustain life, hence the former name “insulindependent s the most prevalent oral complication in patients with
diabetes™ (ref"). Type 2 diabetes, previously called non-  type 2 DM (ref.**#). In a classic cross-sectional study,
insulin dependent diabetes, results from insulin resistance,  type | diabetes has been associated with a fivefold in-
which alters the availability of endogenously produced  creased prevakence of periodontitis in teenagers'“and with
insulin in the target cells'”. Type 2diabetic patientscanbe  greater bleeding index, probing pocket depth and clinical
undiagnosed for many years as the hyperglycemia appears  attachment lkevel® *. Today, chronic periodontitis has been
gradually and often without symptoms’. identified as the sixth complication of diabetes alongside
Gestational diabetes usually has its onset in the third  retinopathy. nephropathy, neuropathy, macrovascular dis-
trimester of pregnancy, and adequate treatment reduces  case and poor wound healing®.
perinatal morbidity. Most women with gestational dia-
betes return to a normoglycemic state after parturition;  Link between diabetes mellitus and inflammatory periodon-
however, a history of gestational diabetes significantly  tial diseases: data from epidemiological studies
increases the risk of subsequently developing type 2 dia Diabetes mellitus and periodontal discases are both
betes®. chronic, common, multifactorial discases in the popu-
Periodontal discase (PD) is a chronkc inflammatory  lation, especially in those over 60 years of age, and are
discase of the tissues that support and attach the teeth  related
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Review Article

Diabetes as a Risk Factor for Periodontal Disease: Current Status and Future

Considerations

Wah Ching Tan, 'sas s saenxes e, Fidelia BK Tay 2sos s gons ranes, Lum Peng Lim, “sos s gons s o000

Abstract

lntreduction: Over the past decade, there has been an emerging interest in the inter-
relationship between systemic conditions and aral health. Diabetes is perhaps ane of the best
documented conditions that havebeen dosely linked with periodontald isease. This paperreviews
the role of diabetes as a risk factor in periodontal disease. The treatment implications in the
man agement of periodontal disease 2 an integral compone nt of diabetes careis abo discussedin
light ofthe currentund erst and ing ofthe pathogen esis of these 2 chronicconditions. Materiak and
Methods: Epidemiological, dinical and labor story studies examining the rdationship between
disb etes and periodontal diseases weresdected from bot hmedical and dent sl journak. Resulls:
The severity of periodontal destruction has been shown to be related to the direct and indirect
eflects of glycaemic control, with ot her fact ars also being implicated . Al hough somestudies have
pointed towards a bi-directional rdationship betw eenglye aemiccantroland periodontal health,
itisstill not dear if imp rovementinperiodontal health could lead to improved metabaiccontrol.
Condusion: Dishetes and periodontal diseaseare dosely rdstedinmany ways, thoughtheeflTect
of periodantal discase on diabetes contral remain to be determined, with larger intervention
studies. In light of the increasing evidence of the relationship bet ween disbetes and periodantal

diseave, management of oral health should form an integral part of diabetes management.

Ann Acad Med Singapore 2006:35:571-81

Key words: Diabetes mellitus, Infection, Periodontitis

Introduction

Diabetes mellitus ( DM) is acommon and growing global
health problem. Itis highly prevalent in Asiancommunities.
Hong Kong, Pakistan, and Singapore are among the
countrics with the highest prevalence of diabetes in the
adult population. In Singapore, the prevalence of DM
among adult Singaporeans increased from 1.9% in 1975,
4.7% in 1984 and 8.6% in 1992 to about 9% in 19987
However, intherecent National Health Survey 2004, there
had been a decline to 82%.°

Diabetes is a chronic and complex discase that requires
continuous lifelong management to reduce the high
morbidity and premature mortality caused by its associated
complications. These complications can be reduced, if not
completely prevented, with optimal glycacmic control.

However, it was found that about 50% of 1697 Singapore
patients surveyed at hospitals and govemment outpatient
clinics had glycated hacmoglobin level s in the suboptimal
or unacceptable levels.® With poar glycaemic control, the
social and financial burden of DM is substantial, as a
considerable amount of medical resources are utilised for
the management of its many complications, namely,
retinopathy, diabetic nephropathy, diabetic foot
complications, increased risk of hypertension and
dyslipidacmia, and ischacmic hean discase.” DM is the
sixth commonest cause of death in Singapore, accounting
for 9.3% of all deaths if all diabetes-related deaths are
considered.” Thus, carly diagnosis and aggressive treatment
of the discase can delay or prevent the progression of the
major chronic complications as mentioned, duc to
macrovascular(coronaryartery discase) andmicrovascular
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DIABETES Y ENFERMEDAD PERIODONTAL:
HACIA UN MODELO CLINICO BIDIRECCIONAL*

DIABETES AND PERIODONTAL DISEASES : TOWARDS A BIDIRECTIONAL CUINICAL MODEL
Marisol Mrands Gavis ' Wany Paols Monfoye Zutiaga’ A dvis Saidarmaga Saldamiags’
Resumen

La dubetes mellnus o wna de b endemnedades saémmcis con mayor prevakencis an b poblaca’e sundil v, 4 wi ve, o conade
rads wn peoblloma de sabud pdbica. Es akieracain o cmabgads como wno de ke fctoses e mogo mis sporsntes ascciados a b
erdemnedad panodmtal. Se reallod etonces wne reveatn de lraatuns wbx L relics'a dibacsendamedad perodoantd. Emre ke
prmcpules resukados s encontrd gue b prevakencis & b panodontes o mis aka on paosento dibdxos gue en b no dubdocos,
y que ba prevakencs de dubetes o mayor on pancaias con penadomis rogecto 4 un grgo consol En conclusdn, s otabloce un
relaadn desde tres hipeess dieremen: b dubetes como factor de mosgo para b pasadn y progrosda & b pescdaes, s mbeccsdn
perndoenal como agr & un defcd conmad ghodmn, y b exsmenci de wna sdacsdn badraccsmal entre ambus. Se proponie un
nuevo moddo clinko que explics e rdcsdn

Palibras chive: dadicaada, dubeto mellnu, enkermedal, peradomas, produceos Snakes & ghoodacs’a avarcads, pogesia &
b enfermedald.

ABSTRACT

Diabetes mellrus & one of the most prevakent sysem dscaes = workd pogulb and & Jared a peb i hoakth problom. Tha
deorder s dastfiod as coe of the most sporunt redk facton asoaeed with pesodetal decase. We thus undertook o Ineratwre roview
om the relison betwoen dubetes nd paodoantd decase. Among the man resdis, we found that the prevalence of persad »
haher o dubeso than s mondbacs, and abo that the prevalence of dubess & higher = people widh porcdosens when com
pared 1 a comrad grosg. In conchason, we estalsdied o schasendip foen throe ddkorant hypothoss dubores as o sk facor de the
caset and progesson of penad datal sk as related 10 an aggravanin of low gdycem comtrol, and the exsnnce of 2
badwactnmal relanendip betwoen uhm wo deeaso. We proguse & new chncal model dhar explasms this badeeasonal sd mondip.

Keyworde chissicann, dubers Mellnus, dwase, paodams, advanced gycomdmon and producs (A, decase progresson.

Como oty ete artculs Mranda GavsM Mortoye Zuaga ¥, Sdderiga Sakdamag
A Digetes y erfrmadad perdanisl hasa un madeb dinks bidrecand . Reveta
Necend de (datokgl 2002, 814 B8

Atub de revaon sbre b rbacon dabetes arfermindad pen oot

fstudate & domo sy odela de O
& Artogua Comm ekt dnion mminada gavsdgnad com

o0 b Liyverdad

Etudate de dhamo seestre de | Facitad de Oortddagls de s Universdad o
Ao Core detronca yemy®! 88 gral com
Etudate de dhcmo semstre de |a Facutad de Odortddogla de s Universdad o
Aoyl Covm datronce als220 gral com



12042021 Penodomes s and dubetwes: a2 two-way ehocashp

Diabatologia, 2012; 55(1): 21-31. PMCID: PMC3228%43
Publishad online 2011 Nov 6. doi: 10,1007/500125-011-2342-y PMID: 22057194

Periodontitis and diabetes: a two-way relationship
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Abstract

Penodontitis is a common chronic inflammatory discase characterised by destruction of the supporting
structures of the teeth (the penodontal ligament and alveolar bone). It is highly prevalent (severe
periodontitis affects 10-15% of adults) and has multiple negative impacts on quality of life.
Epidemiological data confirm that diabetes is a major nisk factor for periodontitis; susceptibility to
periodontitis is increased by approximately threefold in people with diabetes. There is a clear
relationship between degree of hyperglycaemia and seventy of periodontitis. The mechanisms that
underpin the links between these two conditions are not completely understood, but invol ve aspects of
immune functioning, ncutrophil activity, and cytokine biology. There is emerging evidence to support
the existence of a two-way relationship between diabetes and periodontitis, with diabetes increasing the
risk for periodontitis, and periodontal inflammation negatively affecting glycaemic control. Incidences
of macroalbuminuria and end-stage renal discase are increased twofold and threefold, respectively, in
diabetic individuals who also have severe periodontitis compared to diabetic individuals without severe
periodontitis. Furthermore, the nisk of cardiorenal montality (ischaemic heant discase and diabetic
nephropathy combined) is three times higher in diabetic people with severe periodontitis than in
diabetic people without severe periodontitis. Treatment of periodontitis is associated with HbA .
reductions of approximately 0.4%. Omal and periodontal health should be promoted as integral
components of diabetes management.

Keywords: Diabetes, Diabetes complications, Periodontal discases, Periodontitis, Type | diabetes
mellitus, Type 2 diabetes mellitus

The two-way relationship between diabetes and periodontitis
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Diabetes and periodontal
disease: a two-way relationship

L Casanova,' F.J. Hughes' and P. M. Preshaw*?

Periodontitis and diabetes are common, complex, chronic diseases with an established bidirectional relationship. That &,
diabetes [particularly if glycaemic control & poor) is associated with an increased prevalence and severity of periodontitis,
and, severe periodontitis is associated with compromised glycaemic control. Periodontal treatment [conventional non-
surgical periodontal therapy] has been associated with improvements in glycaemic control in diabetic patients, with reduc-
tions in HbA1c of approaximately 0.4% following periodontal therapy. For these reasons, management of periodontitis in
people with diabetes is particularly important. The dental team therefore has an important role to play in the management
of people with diabetes An emerging role for dental professionals & envisaged, in which diabetes screening tools could be
used to identify patients at high risk of diabetes, to enable them to seek further investigation and assessment from medical

healthcare providers.

INTRODUCTION

Periodontitis and disbetes are both highly
prevalent conditions, and the association
between these two common disesses has
been recognised by dental professionaks for
many years Epidemiological studies have
clearly identified that diabetes is a major
risk factor for periodontitis, increasing the
sk approximately three-fold compared
10 non-disbetic individuals particulardy if
glycaemic control & poor’ In recent years,
the precise relationship between periodon-
titis and diabetes has been the subject of
much interest, given that both conditions
are highly prevalent, and also because it
has become increamsingly clear that there are
interactions between the two disesses tha
have important dinical implications for
dental professionals physicians and, most
importantly, patients. This narrative review
aims 1o summarse our current understand-
ing of the relationship between diabetes
and periodontitis and 1o discuss the clinical
implications of these findings for the demtal
professional. Relevant literature was iden-
tified from Medline and PubMed database

Wing's College London, Roor 21 Tower Wing, Guy's
Hospata| Great Maze Pond, London SE1 RT, “School
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searches together with scrutiny of reference
1551 from published articles.

PERIODONTAL DISEASE

Inflammatory periodontal diseases are the
most comman chronic inflammatory condi-
tions of man, affecting - if including gin-
givitis as well as periodontitis - up 10 9%
of the world’s population* When consid-
ering severe periodontits (which typically
refers 1o the presence of pocketing =6 mm),
the prevalence is generally estimated 1o be
around 5-15% of adults gobally’ Consistent
with this are the findings of the 2009 Adult
Dental Health Survey for England, Wales
and Northern lreland, which identified that
8% of adults have a1 least one pocket of
6 mm or deeper* The inflammation in the
periodontal tissues that characterises peri-
odontitis is inftiated by the accumulation of
the subgingival biofilm; however, suscepti-
bility 10 disease is determined by a number
of factors independent of the absolute Jevek
of plaque. Pre-eminent among these are the
major environmental risk factors for peri-
odontitis, tobacco smoking® and disbetes ©
The tissue damage that results from the
chronic inflammation in the periodontal 1s-
sues floss of anachment, breakdown of peri-
odontal ligament fibres and alveolar bane
resorption) is largely ineversible It is ako
typically painless, so may remain unnoticed
for many years unless the patient & seen by
a dental healthcare professional. The con-
sequences of periodontitis, such & gingival
bleeding compromised aesthetics, recurrent

periodontal infections, tooth mobility and
1ooth Joss, may all have negative impacts on
daily living and quality of life, with implica-
tions for function, comfort, self-confidence,
social interactions and food choijces ™

DIABETES

Disbetes is a group of metabolic disarders
charactersed by hyperglycaemia (elevated
blood sugar). The main types of diabetes are
type 1 disbetes type 2 diabetes and gesta-
tional diabetes.

Type 1 diabetes (in the past, referred 10 =
insulin-dependent disbetes, or juvenile dia-
betes) describes a condition in which there
is a failure 10 produce insulin & a result
of autoimmune destruction of the insulin-
producing f-cell in the pancres. Genetic
susceptibility is a major risk factorin type 1
diabetes, and in susceptible individuals, the
onset of disbetes appears 1o be triggered by
environmental factors such as viral infec-
tions and diet, rather than being related 10
lifestyle factors. The onset of type 1 disbetes
is usually in childhood or young adulthood.
Type 1 diabetes constitutes about 5-10% of
all cases of diabetes, but accounts for mare
than 90% of diabetes cases in young people
less than 25 years old Complications arise
& a result of hyperglycaemia and include
acute conditions such as diabetic ketaaci-
dosis, & well & cluonic dsorders such =
nephropathy, neuropathy, cardiovascular
disesse, and acule coronary syndrome. Many
patients with type 1 diabetes do not dewelop
serious long-term complications, however,
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Abstract

OBJECTIVE

There is growing evidence that penodontitis may affect general health. This study was assigned to
explore the robustness of observations that periodontal therapy leads to the improvement of glycemic
control in diabetic patients.

RESEARCH DESIGN AND METHODS

A literature scarch (until March 2009) was carmried out using two databases (MEDLINE and the
Cochrane Library) with language restriction to English. Selection of publications was hased on /)
original investigations, 2) controlled periodontal intervention studies where the diabetic control group
received no periodontal treatment, and 3) study duration of >3 months.

RESULTS

Screening of the initial 639 identified studies and reference checking resulted in five suitable articles. A
total of 371 patients were included in this analysis with periodontitis as predictor and the actual
absolute change in A1C (AA1C) as the outcome. The duration of follow-up was 3-9 months. All
studies descnbed a rescarch population of type 2 diabetic patients in whom gl ycemic control improved
after periodontal therapy compared with the control group (range AAIC: A-1.17 up to A—0.05%). The
studies in a meta-analysis demonstrated a weighted mean difference of AA IC before and after therapy
of <0.40% (95% CI1-0.77 to —0.04%, P = 0.03) favaring periodontal intervention in type 2 diabetic
patients. Nevertheless, this improvement in %A 1C must be interpreted with care due to limited
robustness as evidenced by heterogencity among studies (59.5%, P =004).

CONCLUSIONS

The present meta-anal ysis suggests that periodontal treatment leads to an improvement of glycemic
control in type 2 diabetic patients for at least 3 months.
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SUMMARY REVIEW/PERIODONTAL DISEASE

Treating periodontal disease may improve metabolic

control in diabetics

Abstracted from
Simpson TC Me—l.m SH, Moles DR, Millls E).
Trestment of phe with diabet

periodontal disease for glycaemic ¢ i n
Cocdivane Database of Syﬂandx Revievs 2010, Issue S

Mauleffinch, Review Group Co-ordinator,

Address for correspondence: Luisa Fernandez
Cocivane Oral Health Group, MANDEC, School of

o Manchester,

Higher Cambridge Street, Manchester M15 6FH, UK. E-mad hisafernander@manches erac uk

Questions: Is there a relationship between
periodontal therapy and glycaemic control
in people with diabetes?

Datasowces The Cochrane Oral Health Croup’s Trials Register, The
Cocivane Centaal Register of Contmolied Triaks (CENTRAL), Medline,
EMBASE, CINAHL, ZETOC, ISWeb of Knowledge and LLACS databases
were seaxched together with hand ssaxches of the journals Anngls

of Perisdortobgy (199610 2003) and Perbdontalogy 2000 (1993 ©
2003).There were no language restrictions.

Study selection Ths incdluded randomised controllied trisls
of peaple with type 1 or 2 disbetes melitus (DM) witha diagnosis of
periodontits . Suitable interventions included mechancal periodantal
therapy with or without adpunctives and omal hygeene education.
Data extraction and synthess  The tithes and abstracts of sl
identified papers were examined by two review authors’
independently. All included trisks were assesvad for ssk of bias. Data
were collsted in evidence Lables, grouped according 1o research design
and assessed for possible meta-analyss on the bass of homogeneity of
main characteristics.

Results  Seven studies wer incdluded and three studies had results
poolad into a meta analyss. The efiect for the mean percentage
dilerence in HbA Ic for scaling/root planing and omal hygiene

(+/- antibiotc herapy) versus no treastment/usual trestment after

3/4 months was -0 40% (95% confidence nterval (Cl) fixed effect
-0.78%10 -0.01%), representing a statistically significant reduction in
HbAlc (P = 0.04) for scaling/roat planing.  One study was assessed
as being at low risk of bias with the other two at moderate 1o high
risk of bias. A subgmoup anally sis examined studies without adunctive
antibiotics -0 80% (one study: 95% C1.173% © 0.13%;P < 0.09),
with adpnctive anfibiotics in the test group -0 36% (ane study: 95%
C1-083%10 0.11%; P = 0.14), and with antibiotics in both test and
contrd groups after 3/4 months -0.15% (one study: 95%C1-1.04%
10 074% P=074).

This paper is based on a Cachrane Review published in the
Cochrane Library 2010, issue 5 (see www the cochraneibaarycom
for mformation). Cochaane Reviews are regularly updated as new
endence emerges and in response 1o feadback, and the Cochrane
Library should be consulted for the most secert version of the sview

Condusions There is some evidence of improvement inmetabolic
control in people with diabetes, after trea ing periodontal dise ase.
There are few studies available and individually these lacked the
power 1o detect a significant effect. Most of the participants in the
study had poorly controlied type 2 DM and there was ittle data fom
randomised trisls on the efiects on people with type 1 DM. Improving
penodontal health & an smportant objective n itsell . However, n order
10 understand the potential of this te=atment 1o impmove glycasmic
control among people with disbetes, larger, carfully conducted and
reparted studies are needed.

Commentary

This is the first Cochrane review dealing with the effect of periodon-
taltherapy on the activit yiseverity of a systemic dsease. This work is
without doulz the best available summary of the saentific literature
addressing the effect of periodontal treatment in metabolic control
in people with diabetes . Results are in favour of a significant effect of
penodontal therapy in reducing HbAle kvels. Although still quite
imprecise and apparently modest, thi effect might tramslste into an
important public health benefit, given the high prevalence of pers
odontits on the one hand, and the mortality, morbidaty and cost of
diabetes on the other.

Other randomized controlled triak are still needed, and rel
evant mplications for researchers are provided in this systematic
review. Today, there 5 a broad consemsus about the high quality
of Cochrane systematic reviews, and the work by Simpson ¢! al.
fulfik all the quality requirements. Ths commentary will focus
on some comsiderations that can help the general dental prac-
titioner (GDP) to apply the results of thy systematic review to
his/her practice.

Screening

Farst, it is important for the GDP to ask new patients systematically
about their diabetes status, and to cooperate actively with general
practitioners and diabetologists. As stated by Simpson etal, “health
providers may wish to explore ways of increasing cooperation
between medical and dental/periodontal professionals involved n
the care of people with diabetes ™. Then a full periodontal examina-
tion should be recommended for all known diabetic patients, as
part of their routine oral health management. Indeed, people with
diabetes experience periodontal disease more frequently and with
greater severity than the general population *?
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Association between periodontal disease and
stroke

George S, Sfyroeras, MD, PhD,* Nikolaos Roussas, MD," Vassileios G, Saleptsis, MD,"
Christos Argyriou, MD," and Athanasios D, Giannoukas, MS¢, MD, PhD, FEBVS" Athons and Larisa,
Greeee

Obrpective: Periodontitis is a very common human infection, There is evidence that periodontitis is associated with
cerchrovascular discase (CVD) and stroke, The aim of this study is to examine the relationship between periodontal
discase and CVD in observational studics,

Method: An clectronic scarch of the English litemture using PubMed was conduced, A meta-analysis of the studies
reporting on the sk of stroke in patients with periodontitis was performed,

Raoults: Six prospective and seven retrospective studics met the inclusion criteria, Patients with both hemorrhagic and
ischemic cerebrovascular events, fatal and nonfatal, were included, Definition of periodontitis was taken directly from
induded studics, Most studies have been adjusted for common cardiovascularrisk factors, Scparate statistical analysis was
performed for prospective and retrosp ective studies, Overall adjusted riskof stroke in subjects with periodontitis was 1,47
times higher than in subjects without (95% confidence interval, 1,13-1,92; "= 0035) in prospective and 2,63 times (95%
confidence interval, 159433, P = ,0002) in retrospective studics, The application of the trim and fill algorithm does not
change the initial significant inference,

Conclusions: There is evidence that periodontitis is associated with increased risk of stroke, However, the results of this
meta-analysis should be interpreted with caution because of the heterogencity of the studies as well as the differences in
periodontitis definition, (] Vasc Surg 201 2;55:1178-84,)

Gingivits and penodontis are among the most com-
mon human infections, It has been estimated that in the
United States, ar keast 35% of adultsaged 30 vears and alder
have penodonttis: 22% have a mild form, and 13% have a
maoderate or severe farm.' Cerebrovascular discase (CVD)
s among the most prevalent causes of death and disable-
ment in indwstnalized countries, Stroke i the third kading
cause of death in the United States, with 609 deaths per
100,000 peaple in 20007

Periodonutis has been shown 1o increase the systemic
mnflammatary response, which has been implicated in ath-
crosclerasis and CVD, Perodonnitis results fram a complex
mterplay berween chronic bacterial infecton and the in-
flammatory host response, leading toirreversiblke destrue-
ton of woth-supporting tssues, with tooth loss as a
common end point,” Approximately 40% of elders are
edentulous.* Periodontitis is associated with ckevared
markers ofinflammation” that are indicators of CVD and
stroke risk, Tooth Joss, a marker of past periodontal dis-
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case, has been related 1o subclinkal atherasclerosis and
caratid artery plagque prevalence,” Bactena from periodan-
tal pocketscan enter the hloodstream dunng activities such
as chewing or tooth brushing,” and periodontal pathogens
were kentified in carond plagues,” but their rale in athero-
genesis is not cear,

This mera-amalvsis was conducted 1o examine the relaton-
ship berween penodontal discse and CVD in olservanional
studhies, The aim was 1o obtain pooled estimates on the asocia-
von between penodontal disease and incidence of CVD,

METHODS

A lnerature search was underntaken using the MEDLINE
database o identifvall publications on CVD and periodan-
s unul December 2010, The kevwards used were
“stroke,” “cerchral ischemia,” “cerebrovascular discase,”
and “penodontins.” Only full-dength anginal artickes were
included inthe amalvsis, The search was restricted 1o orig-
imal studies published in English-linguage journals, con-
ducted on humans, The incusion cnteria in the meta-
amlvsis incuded: (1) olservational studies that provided a
sk estimate of CVD for patients with penodontins, (2)
caves defined as subjects with faral or nonfaral schemic or
hemormhagic cerebrovascularevent; (3 ) exposure defined as
periodantal discases; (4) exposure was treated as a categar-
ical variablke,

Initial database scarch using the keywords “perio-
dontitis” and “stroke™ or “cerebral ischemia™ or “cere-
brovascular discase™ revealed 146 abswacas, Twelve
studies were excuded because they were published in
other than English-language journals, Nine more studies
were excduded because they were conducted in nonhu-
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Periodontitis and atherosclerotic cardiovascular
disease: consensus report of the Joint EFP/AAP
Workshop on Periodontitis and Systemic Diseases e

Maurizio S Tonetti ', Thomas E Van Dyke, working group 1 of the joint EFPJAAP workshop .
v fBin ON

Collaborators, Affiliations
PMID: 23631582 DOk 10.1902/jop.2013.1340019

Abstract

Background: This consensus report is concerned with the association between periodontitis and

atherosclerotic cardiovascular disease (ACVD). Periodontitis is a chronic multifactorial inflammatory National Library of
disease caused by microorganisms and characterized by progressive destruction of the tooth Medicine
supporting apparatus leading to tooth loss; as such, it is a3 major public health issue. 8600 Rockville Pike
Aims: This report examined biological piausibility, epidemiology and early results from intervention N
trials. PLAUSIBILITY: Periodontitis leads to entry of bactena in the blood stream. The bacteria Copy
activate the host inflammatory response by multiple mechanisms. The host immune response FOIA

Epidemiology: In longitudinal studies assessing incident cardiovascular events, statistically ely

significant excess risk for ACVD was reported in individuals with periodontitis. This was Accessibilit

independent of established cardiovascular risk factors. The amount of the adjusted excess risk Careers

varies by type of cardiovascular outcome and across populations by age and gender. Given the

high prevalence of periodontitis, even low to moderate excess risk is important from a public health NLM NIH HHS USA.gov
perspective.

Intervention: There is moderate evidence that penodontal treatment: (i) reduces systemic

inflammation as evidenced by reduction in C-reactive protein (CRP) and improvement of both

clinical and surrogate measures of endothelial function; but (#) there is no effect on lipid profiles--

supporting specificity. Limited evidence shows improvements in coagulation, biomarkers of

endothelial cell activation, arterial blood pressure and subclinical atherosclerosis after periodontal

therapy. The available evidence is consistent and speaks for a contributory role of periodontitis to

ACVD. There are no periodontal intervention studies on primary ACVD prevention and there is only

one feasibility study on secondary ACVD prevention.

Conclusions: It was concluded that: (i) there is consistent and strong epidemiologic evidence that

perodontitis imparts increased risk for future cardiovascular disease; and (i) while in vitro, animal

and clinical studies do support the interaction and biclogical mechanism, intervention trials to date

are not adequate to draw further conclusions. Well-designed intervention trials on the impact of

periodontal treatment on prevention of ACVD hard clinical outcomes are needed.

Related information
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Risk of incident cardiovascular disease in people with periodontal

disease: A systematic review and meta-analysis
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Abstract

Objectives

Cardiovascular discase (CVD) is a major cause of mortality: periodontal discase (PD) affects up to
50% of the world's population. Observational evidence has demonstrated association between CVD
and PD. Absent from the literature is a systematic review and meta-analysis of longitudinal cohont
studies quantifying CVD risk in PD populations compared to non-PD populations. To examine the risk
of incident CVD in people with PD in andomised controlled trials and longitudinal cohort studies.

Material and Methods

We searched Medline, EMBASE and Cochrane databases up to 9th Oct 2019 using keywords and
MeSH headings using the following concepts: PD, CVD, longitudinal and RCT study design. CVD
outcomes included but were not restnicted to any CVD, myocardial infarction, coronary heart discase
(CHD) and stroke. Diagnosis method and seventy of PD were measured either clinically or by self-
repart. Studies comparing incident CVD in PD and non-PD populations were included. Meta-analysis
and meta-regression was performed to determine risk of CVD in PD populations and examine the
cffects of PD diagnaosis method, PD seventy, gender and study region.

Results

Thirty-two longitudinal cohort studies were included after full text screening: 30 were eligible for
meta-analysis. The risk of CVD was significantly higher in PD compared to non-PD (relative risk
[RR]: 1.20,95% CI: 1.14-1.26). CVD risk did not differ between clinical or self-reported PD diagnosis
(RR=0.97, 95% CL 0.87-1.07,). CVD risk was higher in men (RR: 1.16, 95% CI: 1.08-1.25) and
severe PD (RR: 125, 95% CI: 1.15-1.35). Among all types of CVD, the risk of stroke was highest (RR
= 1.24; 95% CI:1.12-1.38), the risk of CHD was also increased (RR = 1.14; 95% CI:1.08-1.21).
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An umbrella review of systematic reviews of the evidence of a
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Hygienists Association
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Abstract

Previous position papers have confirmed associations between periodontal discase and cardiovascular
discase. Causal associations have not been confirmed and have been the source of much confusion for
oral health professionals and the public.

Aim:

To investigate whether sufficient evidence exists for a causal relationship between periodontal discase
and cardiovascular discase.

Methods:

The PICO question was “For adults in good general health who are diagnosed with periodontal discase,
will receiving non-surgical periodontal therapy (NSPT), as compared to not receiving NSPT, lower
their risk for cardiovascular discases?” Only systematic reviews (SRs) with or without meta-analyses
(MAs) of randomized controlled trials published in the English language between 2007 and 2019 were
included. Databases searched included PubMed, MEDLINE, EbscoHost, CINAHL, Scopus, Cochrane
Registry of Systematic Reviews, and Clinical Tnals Registry. Quality assessments were conducted by
both authors using the PRISMA checklist. The Bradford Hill criteria were used to determine evidence
for causality.

Results:

Of 53 cardiovascular discase studies retrieved, 7 met the inclusion criteria, of which 6 contained MAs.
Results were mixed for various periodontal interventions lowering the nsk for cardiovascular
outcomes. Only one SR used cardiovascular events as a direct outcome; the other 6 used vanous
surrogate measures.

Conclusions:
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Abstract

Aims

In this paper, inflammatory mechanisms that link periodontal discases to cardiovascular discases
(CVD) are reviewed.

Materials and Methods and Results

This paper is a literature review. Studies in the literature implicate a number of possible mechanisms
that could be responsible for increased inflammatory responses in atheromatous lesions ducto
periodontal infections. These include increased systemic levels of inflammatory mediators stimulated
by bacteria and their products at sites distant from the oral cavity, elevated thrombotic and hemostatic
markers that promote a prothrombotic state and inflammation, cross-reactive systemic antibodies that
promote inflammation and interact with the atheroma, promotion of dyslipidemia with consequent
increases in proinflammatory lipid classes and subclasses, and common genetic susceptibility factors
present in both discase leading to increased inflammatory responses.

Conclusions

Such mechanisms may be thought to act in concert to increase systemic inflammation in periodontal
discase and to promote or exacerbate atherogenesis. However, proof that the increase in systemic
inflammation attributable to periodontitis impacts inflammatory responses duning atheroma
development, thrombotic events, or myocardial infarction or stroke is lacking.

Keywords: Periodontitis, Cardiovascular Discases, Atherosclerosis, Inflammation

1. Introduction: Atherosclerosis and periodontitis as inflammatory diseases

Fundamentals of inflammation in atherogenesis and atherosclerosis (Eigure 1)
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ABSTRACT

Objectives: The aim was to clucidate whether levels of circulating antibodies to Actinobacil lus
actinomycetemcomitans and Porphyromonas gingivalis comrelate to loss of attachment, as a marker for
periodontitis and cardiovascular discase (CVD).

Design: Scra were collected from 576 participants of the Danish Health Examination Survey
(DANHES). Immunoglobulin G antibodies against lipopolysacchande (LPS) and protein antigens from
the a, b and ¢ serotypes of A. actinamy cetemcomitans and P. gingivalis were quantified by titration in
ELISA plates coated with a mixture of antigens prepared by disintegration of bacteria.

Results: Levels of antibodies against P gingivalis (OR = 1 48) and A. actinomycetemcomitans (1.31)
associated with periodontitis, as determined by univariable logistic regression analysis. These antibody
levels also associated with CVD (1.17 and 1.37), respectively, However, after adjusting for other risk
factors, including age, smoking, gender, alcohol consumption, overweight, and level of education using
multivariable logistic regression analysis, only increasing body mass index (BML 1.09), previous
smoking (1.99), and increasing age (decades) (2.27) remained associated with CVD. Increased levels of
antibodies against P. gingivalis (1.34) remained associated with periodontitis after adjusting for other
risk factors.

Conclusions: CVD and periodontitis were associated with levels of IgG antibodies to P. gingivalis or
A. actinomycetemcomitans in univariable analyses, but only the association of P gingivalis antibody
levels with periodontitis reached statistical significance after adjustment for common confounders.
Age, in particular, influenced this relationship.
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Abstract

Oral infections occur frequently in humans and often lead to chronic inflammations affecting the teeth
(i.c., canes), the gingival tissues sumounding the teeth (i.c., gingivitis and endodontic lesions), and the
tooth-supporting structures (i.c., periodontitis). At least four basic pathogenic mechanisms have been
proposed that involve oral inflammations in the pathogenesis of atherosclerosis: (1) low level
bacteremia by which oral bacteria enter the blood stream and invade the arterial wall; (2) systemic
inflammation induced by inflammatory mediators released from the sites of the oral inflammation into
the blood stream: (3) autoimmunity to host proteins caused by the host immune response to specific
components of oral pathogens: (4) pro-atherogenic effects resulting from specific bactenal toxins that
are produced by oral pathogenic bacteria. In this narmative review, we summarize published
expenmental evidence related to these four mechanisms and discuss their impact on the pathogenesis
of atherosclerosis.

Keywords: coronary antery discase risk, stroke risk, myocardial infarction, periodontitis, endodontic
lesions, chronic inflammation

1. Introduction

Atherosclerosis is a chronic inflammatory condition affecting anterial blood vessels [1.2]. Ductoits
causal role in the pathogenesis of cardiovascular discases (CVD), atherosclerosis is closely related to
onc of the most frequent causes of marbidity and mortality worldwide [2]. In Europe, CVDis
responsible for about 40% of all deaths, killing over 3.9 million people cach year, the majority of
deaths resulting from heart discase and stroke [4]. Coronary death, myocandial infarction (MI), and
stroke represent “hard™ or major CVD events, whereas examples for “soft” outcomes are angina
pectons, revascularization and peripheral artery disease, which are not so life threatening [1].

About 50% of Mls occur without significant previous symptoms and despite significant progress in the
acute care of Ml patients, the 4-week lethality after the first Ml could not be lowered significantly
below 50% [5]). Therefore, carly detection of high-nsk patients plays an important role in prevention.
The classic nsk factors identified i.c., on the basis of the Famingham Heart Study [6), account for only
about half of the cardiovascular events occurning in the population, and almaost halfofall hard CVD
events occur in patients lacking a classic risk factor [7,£]. For instance, the fraction of CHD deaths
occumring in people with cholesterol levels that are lower than the population mean amounts to about
40% [6.7). The precise causes underlying the “missing nisk factor paradox™ are currently unclear. One
hypothesis is that the contnbution of inflammation to CVD risk is not sufficiently covered by the
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Abstract

Background

Atherosclerotic cardiovascular discase is the main cause of monality in developed countries. Itisa
chronic and systemic inflammatory discase with a multi factorial etiology. Periodontal discase is one of
the many factors that contribute to its development.

Objective

To analyze the effects of periodontal treatment on cardiovascular risk parameters in patients with
atherosclerotic cardiovascular discase.

Material and Methods

A systematic rescarch was conducted in the Pubmed/Medline databases for clinical tnals published up
to and including the year 2017.
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Abstract

Background

In Europe cardiovascular disease (CVD) & responsible for 3.9 million deaths (45% of deaths), being ischaemic hean
disease, stroke, hyperiension (leading © hean failure) the major cause of these CVD related deaths. Periodontitis is ako
a chronic non-comnunicable disease (NCD) with ahigh prevalence, being severe periodontitis, affecting 11.2% of the
worlds population, the sixth most common human disease.
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Abstract

Objectives
To assess how obstetricangynemiogsts addr ess oral hesith during pregnancy.

Methods
Questionnar es were mailed © obstevidangynecologsts in March 2008

Results

The respanse rate was 41%, with 351 respondents included in the final analyss. Most abstetriciangyne calogest
a3y e= that routine dental care during pregnancy is emportant (84%), periodontal disease can have adwerse effe
pregnancy outcome (84%), and tresting periodontal disesse positvely sffects pregnancy outcome (66%). The
seldam xk pregnant patents whether they have recently seen a demtist (73%), ask sbout current oral heaith (S
or provide informaton about ar &l care (69%). Over & thrd(33%) do not advise patients to see 3 dentit for rout
prophylaxis, 80% of these saying they had not previously thought about t. Mo=t respondents (77%) reported h.
patients be declined dental services because of pregnancy. Over half (S2%) indicasted bek of msurance xs
substantisl barrier to arsl care.

Conclusion

Obaericangymnecologst recognize the impartance of good or al health during pregnancy but largely do not a
it krproved traning in the importance of ar dl health, recognizing oral he sith prablems, and knowledge of proc
safety during pregnancy may maske doctors more comfor table with sssessng or 8l heslith and more Bkely to ade
with pasents_
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Abstract

There is an overwhelming body of evidence strongly suggesting that periodontal infection may have a
significant negative impact on pregnancy outcome in some women. The aim of this study was to
determine the association, if any, between periodontal disease and preterm low birth weight. A total
of 211 mothers between the ages of 17 and 35 were grouped into two categories based on the
gestational age and weight of the baby as cases (< 37 weeks, < 2500 g) and controls (>37 weeks,
>2500 g). Relevant obstetric history and information on other primary risk factors for preterm low
birth weight were obtained. Investigation reports on blood group, Rh factor and hemoglobin (Hb) were
also gathered. Oral assessments included: simplified oral hygiene index (OHI-S), gingival bleeding
index, probing pocket depth and clinical attachment level (CAL). Cases had significantly more
attachment loss and probing pocket depth, poor oral hygiene, more percentage of sites with
attachment loss (Extent) and more mean attachment loss per site (Severity) and less Hb than
controls. The number of visits for prenatal care and the percentage of sites with CAL22mm (Extent 2)
remained significant when compared to other variables. The study indicated that periodontal disease
is a contributing factor for preterm low birth weight.
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Abstract

Background and Objective:

Preterm birth (PTB) is an important issue in public health and is a major cause for infant monality and
morbidity. There is a growing consensus that systemic discases elsewhere in the body may influence
PTB. Recent studies have hypothesized that maternal periodontitis could be a high-risk factor for PTB.
The aim of the present study was to investigate the relationship between matemal periodontitis on PTB.

Materials and Methods:

Farty systemically healthy primiparous mothers aged 18-35 years were recruited for the study. Based
on inclusion and exclusion criteria, they were cate gorized into PTB group as cases and full term birth
group (FTB) as controls. PTB cases (n = 20) defined as spontancous delivery before/<37 completed
weceks of gestation. Controls (FTB) were nomal births at or after 37 wecks of gestation. Data on
periodontal status, pregnancy outcome variables, and information on other factors that may influence
adverse pregnancy outcomes were collected within 2 days of labor. Data were subjected to Student’s -
test and Pearson's comrelation coefficient statistical analysis.

Results:

Statistically significant di fference with respect to the gestational period at the time of delivery and birth
weight of the infants in (PTB) group (<0.001) compared to (FTB) group was observed. Ovenll, there
was statistically significant poor periodontal status in the (PTB) group compared to (FTB) group. The
statistical results also showed a positive correlation between gestational age and clinical parameters.

Conclusion:

An observable relationship was noticed between periodontitis and gestational age, and a positive
correlation was found with respect to PTB and periodontitis. Further studies should be designed to
establish periodontal discase as an independent risk factor for PTB/preterm low birth weight.
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Abstract

Introduction

Penodontal discase is a neglected hactenial infection that causes destruction of the periodontium in
pregnant women. Yet its impact on the occurrence of adverse pregnancy outcomes has not
systematically evaluated and there is no clear statement on the relationship between periodontal discase
and preterm low birth weight. The objective of this study was to summarize the evidence on the impact
of periodontal discase on preterm low birth weight.

Methods

We scarched the following data bases from January 2005 to December 2015: CINAHL (cumulative
index to nursing and allied health literature), MEDLINE, AMED, EMBASE (excerpta medica
database), Cochrane library and Google scholar. Only case-control studies with full text in English
were cligible. Critical appraisal of the identified anticles was done by two authors independently to
provide the passible relevance of the papers for inclusion in the review process. The selected Case
control studies were critically appraised with 12 items structured checklist adapted from national
institute of health (NIH). Odds ratio (OR) or nisk ratios (RR) were extracted from the selected studies.
The two reviewers who selected the appropriate studies also extracted the data and evaluated the nsk of
bias.

Results

Of 229 articles, ten studies with atotal of 2423 participants with a mean age ranged from 13 to 49 years
were met the inclusion critena. The studies focused on preterm birth, low birth weight and /or preterm
low birth weight and periodontitis. Of the sclected studies, 9 implied an association between
periodontal discase and increased risk of preterm birth, low birth weight and /or preterm low birth
weight outcome (ORs ranging from 2.04 t0 4.19) and only one study found no evidence of association.
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Abstract

Preterm (PT) and Low birth weight (LBW) are considered to be the most relevant biological
determinants of newbom infants survival, both in developed and in developing countries. Numerous
risk factors for PT and LBW have been defined in the literature. Infections of the genitouninary tract
infections along with various biological and genetic factars are considered to be the most common
ctiological factors for PT/LBW deliveries. However, evidence suggests that sub-clinical infection sites
that are also distant from the genitor-urinary tract may be an important cause for PT/LBW deliveries.
Maternal perniodontal status has also been reported by many authors as a possible risk factor for PT and
LBW, though not all of the actual data support such hypothesis. The aim of this paper is to review the
evidence from vanous published literature on the association between the maternal periodontal status
and adverse pregnancy outcomes. Although this review found a consistent association between
periodontitis and PT/LBW, this finding should be treated with great caution until the sources of
heterogeneity can be explained.

Keywords: Etiology, low birth weight, literature review, maternal periodontal status, preterm delivery,
pregnancy.

INTRODUCTION

Preterm (PT) delivery is defined as delivery before the end of 37 weeks of gestation (less than 259
days). The intemational definition of low birth weight (LBW) adopted by the 29th World Health
assembly in 1976 is a birth weight of less than 2500 grams [1]. PT infants who are born witha LBW
are termed preterm low birth weight (PLBW). The rate of PT birth appears to be increasing word-wide
and cfforts to prevent or reduce its prevalence have been largely unsucc essful. The importance of PT
and LBW deliveries comes from their capacity to predict the increased risk of martality among infants
bom with this condition. PT births account for 75% of perinatal mortality and more than half the long-
term morbidity [2]. Morcover, World Heal th Organization (WHO) aims to reduce the number of LBW
deliveries, since this is a known predictor of childhood morbidity and martality [3]. WHO had given
begps wwow ache nlm adh g ovipmclarackesPM OS50 1”2
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Abstract

Purpose

This study aimed to investigate the association
between periodontitis in pregnant women and
adverse pregnancy outcomes by heeding
confounding risk factors for preterm low birth

weight infants.

Methods

This study was reported according to The
Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) Statement. A
case-control study was conducted. Medical
records of all pregnant women attending a prenatal
care clinic were screened. Those between 21 and
34 years and gestational age of 28-32 weeks were
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Abstract

Background: Preeclampsia is a pregnancy-specific disease which s one of the leading causes of
maternal and fetal morbidity and mortality. The eticlogy of preeclampsia remains elusive, The
underlying pathology may be related to a generalized intravascular hyperinflammatory state. Since
the placental histopathologic lesions of acute atherosis, seen in preeclampsia, bear resemblance to
those seen in atherosclerosis, and recent evidence links atherosclerosis with chronic infection, we
decided to investigate a possible link between preeclampsia and chronic periodontal infection.
Methods: Thirty primigravidas, 15 suffering from preeclampsia, had full mouth periodontal
examinations. Gingival crevicular fluid samples were taken for laboratory immunological
assessment. Similar examination and sampling were performed n 15 age- and maternal status-
matched controls,

found in the preeclamptic group compared with controls (2.98 versus 2.11 and 3.33 versus 2.30,
respectively). Plaque index, gingival index, and mean gingival overgrowth scores were very similar
in both groups. Furthermore, prostagiandn E2 (PGE2), tumor necrosis factor (TNF)-alpha, and
interleukin (IL)-1beta levels were all significantly higher in the preeclamptic group (247.4
ngrisample versus 89.1 ngr/sample, 8.03 pgr/sample versus 4.03 pgr/sample, and 175.7 pgr/sample
versus 62.2 pgrisample, respectively).

Conclusion: The above results suggest a possible assoclation between periodontal inflammation
and preeclampsia,
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Abstract

Background

Many epidemiol ogical studies have found a positive association between periodontal disease (PD) and
the rnisk of preeclampsia, but the magnitude of this association varies and independent studies have
reported conflicting findings. We performed a meta-analysis to ascertain the relationship between PD
and preeclampsia.

Methods

The PubMed database was scarched up to January 12, 2013, for relevant observational studies on an
association between PD and the nsk of preeclampsia. Data were extracted and analyzed independently
by two authors. The meta-analysis was performed using comprehensive meta-analysis software.

Results

Thirteen observational case-control studies and two cohort studies, involving 1089 preeclampsia
patients, were identified. Based on a random-effects meta-analysis, a significant association between
PD and preeclampsia was identified (odds ratio=2.79, 95% confidence interval CI, 2.01-3.01,
P<0.0001).

Conclusions
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Abstract

Aim and Background:

It has been suggested that periodontitis is associated with systemic alterations such as adverse
pregnancy outcomes. However, some conflicting results have been reparted. This study was conducted
to determine the association between periodontitis and preterm birth (PTB), low birth weight (LBW) to
obtain information which is necessary for the planning of preventive programs of periodontal discase
for pregnant women in this area.

Materials & Methods:

This case<ontrol study was performed on 264 mothers. The index used to determine oral hygiene and
periodontal discases is Community Periodontal Index Treatment Needs (CPITN).

The mothers in the sample group with single delivery delivered 8 times low birth weight infants more
than the mothers in the control group with single delivery. And also the mothers in the sample group
with multiple deliveries: delivered 10 times low birth weight infants and & times premature infant mare
than the mothers in the control group.

Conclusion:

More studies should be carried out in through preventing and treating periodontal discases, expenses
incurred due to preterm labor and low birth weight decrease and the society will witness fewer mental
problems suffered by such children as they grow up. So we can emphasize the importance of
periodontal care in prenatal health programs. And we may suggest that a special program of
periodontal discase prevention for pregnant women is very necessary.
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Abstract

Background

Penodontal discase has been linked with a number of conditions, such as cardiovascular discase,
stroke, diabetes and adverse pregnancy outcomes, all likely through systemic inflammatory pathways.
It is common in women of reproductive age and gum conditions tend to worsen during pregnancy.
Some evidence from observational studies suggests that periodontal intervention may reduce adverse
pregnancy outcomes. There is need for a comprehensive Cochrane review of randomised trials to
assess the effect of periodontal treatment on perinatal and maternal health.

Objectives

To assess the effects of treating periodontal discase in pregnant women in order to prevent or reduce
perinatal and matemal morbidity and montality.

Search methods
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KEYWORDS Alstract  Pregnancy s a dynamic state kading 10 several physsologal transent changes in the
Fetus: body systems mclud g the oral cavity. In order 10 mamtain good oral health, the dental treatment
Demal problems; should not be withheld, The dental management of pregnant patents mvolws special considen-
Teratobogy: vons. Tha revew artick dacusses common dental problems a pregnant woman faces along with
Women's haahh the relevant trestment mplcations, the raks of vanous modicatons 10 both mother and fetus
and common dental problems a pregnant women faces. In additon, the management of relatod den-
tal problems in the pregnant patents and approprate schodulmg of dental surgacal procedures dur

mg pregnancy has boen discused
© 2015 The Authors. Production and hostng by Bsevier B.V. on belull of King Saud Univensaty. Tha s
an open accew ancle under the OC BY -NC-ND baense (0 creatv ecommons. org barnx wnd 40)

Contents

I, Imoduction 139
2. Common demal problems during pregnancy and management 139
2.1.  Dental canies 139

* Comesponding author at: College of Dentntry Taituh Universty, PO Box 2895, Madimah Al Munawwarsh, Saudi Araba. Tel: + 966
NTSMm)

Emal addresx: dnvoh S hotmad com (M S. Zalar)
Peer review under responsbilty of King Saud Unvensaty

b
R)
¥

3

A
HNVIR

Production and hosting by Elsevier

Ixd ! 0101 Ir 20 o
‘“‘ mis ¢ 3'!‘ The ‘\ulha\ Production and hostmg by | l‘nu B.V. on behall of Kmg Saud Universaty
Thas & an open accew artck under the OC BY-NC-ND lxeme (0 creativecomm ons org Txen w-nc-nd 40)



Medicine

OBSERVATIONAL STUDY

Risk of Periodontal Diseases in Patients With Chronic
Obstructive Pulmonary Disease

A Nationwide Population-based Cohort Study

Te-Chun Shen. MD, Pei-Ying Chang, MD, Cheng-Li Lin, MS, Chia-Hung Chen, MD. Chih-Yen Tu MD,
Te-Chun Hsia, MD, Chuen-Ming Shih, MD. PhD. Wu-Huei Hsu MD.
Fung-Chang Sung. MPH, PhD. and Chia-Hung Kao, MD

Abstract: Several studies have reported an associgtion between
chronic obstructive pulmonary dsease (COPD) and penodontal dise
ases. However, a hirge-scake populhition-based cohort study was pre
viously absent from the htersture. Therefore, we evahuted the risk of
perdontal dsaises m patients with COPD m a mtonwide populition

From the Natioal Halth Insurance clams data of Taman, we
whentified 22112 patients with COPD who were new ly dugnosed dunng
2000 %0 2010 For cach case, two mdivxhals without COPD were
andomly sdected and frequency mached by age, sex, and diagnos s
year Both groups were followed up tll the end of 2011

The overall incxdence of periodontal discases was 1.19-Bk grater
m the COPD group than in the comparson group (122 vs 264 per 1000
persan-yaars; 95% confidence mterval [C1]1.15- 1 24) Compared with
non-COPD patients, the adjusted hazrd ratos of patents with COPD
mcreased withthe number of v room visas (fram 114 [95% (1
1.10-1.19] to 509 [95% C1 453-5.72]) and admussions (fram 1.15
P56 C11.10-120] %0 217 [95% C1 281-13.57]). In addition, the
adpsted hazard ratios of patients with COPD tseated with inhaked
cortcasteroxds (1 22, 95% C1 1.11-114) and systemic carticasteraids

Ednor. Martun Samanda
g:e;;;tsd Angast 20, 2015, mvised October 2, 2015, accepied: October
1,201

From the Gradase lostioste of Clacal Medwme Scemce, College of

Modicme, Chma Modical Unvess ey (T-CS, C-HC, FCS, C-HK), Diviswa

of Pulmosary and Cotxcal Care Modicme, ot of Itermal Mediine

(I.CS, CHC, CYT, T-CH, CMS, W-HH), Depasmment of Dentistry

P-YC), Mmagememt Office for Healdh Dum C-LL, FCS), and

Deparsmest of Neckar Medwme and PET Cemser, Chma Modical

Ui versey Hospatal, Taxheng, Tamwan (C-HK)

Corspondmce: (hiaHung Kio, Hsech Shih Road, Tadwmg 404,
Tavan (e-mal d100400mal o ogg tw)

(‘o-mnTtkme ~Chang Seng, No 91 Heeeh-Shih Road, Tachwng
4, an—u(emf:‘t—gtm'md ©om )

F.CS and CHK comtobutad equally

Fendeg Thassoady was sepportad @ part by Tawas Mseary of Health and
Wel fare Clmacal Taal and Research Cemter of Excellence (MOHW 104
TOU-B-212-113002), Chasa Modwal Useverse y Hospatal (1IMS1), Aca-
domu Sewa Tawes Bobek  Swoke Bosgeasse  Projpct
(BMIMOI0092), NRPE Swoke Clmucal Taal Cossormam (MOST
102202 B0 006), Tseng-Laen Lo Rundason, Taxcbeng. Taman,
Tarwan Bran Decase Fundanoa. Tapa . Tawan and Kassszoand Knvo
Acehama Memorul Reads. Jupan

Coacepaon and desygn: TCS, PYC.CHC. and C YT, admms sram ve suppoet:

L CMS. WHH. KCS. and CHK . colleatnon and asembly of das all

aethoss, dra asalyses and seapreunca: TCS, CLL. FCS. and CHK,
musesorge waong: TCS, PYC CLLKCS. and CHK. fimal appeoval of
masearpe all auhors

There ame so confhos of s

Copyright © 2015 Wokess Kluwer Haalh, lnc All rghts reserved

Ths & @ open acoess artchk dowbuted wnde te Crative Commons

Mwbuton- NooCommen ul Lense, where it s parmissible o download,

share and meprodece e work = any modaam, provaded 215 properly ored

The wokk canmot be wsed commercually

ISSN: 00287974

DOL 10 1097 MD GO0000000000204 T

Medidne « Volume 94, Number 46, November 2015

(1.15, 95% C1 1.07-123) were signficantly higher than those of
patients not treated with corticosteraids

Patient with COPD are & a higher risk of devedoping periodontal
disaases than the general population. Our results also support that the
nsk of periodontal diseases i proportional %o COPDcontral In adhition,
patients who recave cortosterox] treatment are at a higher rsk of
developing penadontal discases

Malicme M(46)e2047)

Abbreviations: CAD = comnary astery dsase. CDS = cluster of
differentizion & Cl = confidence mterval, CKD = chronx kadney
discase, COPD = chronic obstractive pulmonary disease, ER =
emergency room, HR = hazard st ICD9CM = Intenatxonal
Chssificon of Dsase %h Revsion Chnxal Modificatson,
LHID200 = Longrudinal Health Inswrance Datmbase 2000,
NHI = Natwmal Hal®h Insmnce, NHRI = Natsomal Heakh
Research Insttutes.

INTRODUCTION

hronic obstructive pulmonary disease (COPD) 18 charac-

terized by pemsistent and wually progressive airflow
hmitation and 8 associated with an enhanced chronk inflam-
matory response in the airways and the lungs. Comorbidities
that occur frequently in patients with COPD include certain
miections, cardiovascular diseases, diabetes, metabolic syn-
drome, skeletsl musche dysfunction, osteoporosis, anxmy
depression, impaired cognitive function, and lung cancer.'
These comorbid conditions can have a significant impact on
the prognosss of the disease.

Periodontal diseases are defined as any disorder of the
tissues surrounding and supporting the teeth; the term usually
refers lo the inflammatory disorders of gingivitis and perod-
ontitis * These diseases are highly pnnlenl and may affect up
10 90% of the worldwide population.’ They are mainly caused
by the bacterial biofilm that accumulates on the teeth, but other
genetic and environmental factors also contribute o the con-
ditions ** Compared with COPD, similar comorbid diseases
such as cardiovascular diseases, diabetes, mdoaeq’omn have
been reported in association with periodontal diseases

Patients who have an under lying respiratory disorder may
face some special challenges in establishing and maintaining
oral health. These factors include the illness tself and the
associated medical therapies” Several studies have reported
the association between COPD and periodontal diseases " '
For example, Zeng et al* recently performed a meta-analysis
wsing 14 observational studies and identified a significant
association between periodontal diseases and COPD (odds ratio
{OR) 208, 95% confidence interval [CI) 1 48-2.91, P < 0.001).
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Abstract

Background

Many epidemiol ogical studies have found a positive association between periodontal disease (PD) and
risk of chronic obstructive pulmonary disease (COPD), but this association is vaned and even
contradictory among studies. We performed a meta-analysis to ascertain the relationship between PD
and COPD.

Methods

PubMed and Embase database were searched up to January 10, 2012, for relevant observational studies
on the association between PD and nisk of COPD. Data from the studies sclected were extracted and
analyzed independently by two authors. The meta-anal ysis was performed using the Comprehensive
Meta-Analysis software.

Fourteen observational studies (one nested case-control, eight case-control, and five cross-sectional)
involving 3 988 COPD patients were yiclded. Based on mandom-effects meta-analysis, a significant
association between PD and COPD was identified (odds ratio=2 .08, 95% confidence interval=1.48-
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Systematic review of the association between
respiratory diseases and oral health

Amir Azarpazhooh !, James L Leake
Affiliations
PMID: 16945022 DO 10.1902/j0p.2006.060010

Abstract

Background: The purpose of this review was to investigate evidence for a possible eticlogical
association between oral health and pneumonia or other respiratory diseases.

Methods: The following data sources were used: Ovid MEDUINE (In-Process & Other Non-indexed
Citations, Daily Update, and OLDMEDLINE); Cumutative Index to Nursing & Allied Health Literature;
Evidence Based Medicine of Cochrane Central Register of Controlled Trials; Cochrane Database of
Systematic Reviews; Database of Abstracts of Reviews of Effects; EMBASE; Health and
Psychosocial Instruments; HealthSTAR; International Pharmaceutical Abstracts; PubMed; and
Google Scholar from the earliest record until July 2005, Studies were selected from randomized
controlled clinical trials and longitudinal, cohort, case-control, and epidemiclogical studies.
Searches were limited to English language and human studies.

Results: A total of 728 articles were searched for relevancy, determined by article title, abstract,
and full copy, resulting in a yield of 19 studies that met our inclusion criteria. These articles were
read and scored independently by the reviewers to obtain the evidence for this review: 1) the
potential risk factors for pneumonia were identified as the presence of cariogenic and periodontal
pathogens, dental decay, and poor oral hygiene in five studies; 2) a weak association between
periodontal disease and chronic obstructive pulmonary disease (COPD) was identified in four poor
to fair studies; and 3) 10 studies were retained providing evidence that interventions aiming to
improve oral health reduced the progression or occurrence of pneumonia.

Conclusions: 1) There is fair evidence (N-2, grade B recommendation) of an association of
pneumonia with oral health {odds ratio [OR]=1.2 to 9.6 depending on oral health indicators). 2)
There is poor evidence of a weak association (OR<2.0) between COPD and oral health (I-2/3,
grade C recommendation). 3) There is good evidence (|, grade A recommendation) that improved
oral hygiene and frequent professional oral health care reduces the progression or occurrence of
respiratory diseases among high-risk elderly adults living in nursing homes and especially those in
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Abstract

Purpose

To evaluate clinical periodontal status and microbiologic pathogens in patients with chronic obstructive
pulmonary disease (COPD) and penodontitis.

Patients and Methods

We conducted a case—control study of 60 periodontitis patients with COPD (case group) and 60
periodontitis patients with normal pulmonary function (control group). Their periodontal status and
respiratory function were clinically examined. Real-time polymernase chain reaction assays were used to
measure five dental pathogens and four respiratory pathogens in subgingival dental plaque. Spearman’s
rank correlation coefficients (1) were calculated to assess correlations of pathogens. Principal
component analysis (PCA) was employed to assess the similanty of bacterial diversity between the two
groups. Logistic regression was performed to examine the associations of periodontal variables and
pathogens with COPD nisk.
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Abstract

Medicine and dentistry interface at many levels. For example, the focal infection theory, popular at the
outset of the 1900s, suggested that systemic ailments could be traced to dental infections, which, in
those days, were common, chronic, and often untreated. With the advent of modern dental and medical
treatment, particularly antibiotics, this relationship was largely forgotten. Until recently, the discovery
of relationships between periodontal discase and heart ailments, maternal oral health and prematurity of
offspring, bidirectional interrelationships between diabetes and periodontal diseases, relationship of
oral infections and chronic respiratary discases and relationship between skeletal and oral bone mineral
density, has brought ashift in the perspective. Research is now focused on the potential impact of
periodontal discases on systemic health. Thus, the impact of oral infection in systemic health defined a
novel branch in Periodontology termed Periodontal medicine.

Keywords: Periodontal discases, oral infection, systemic health

Introduction

The orgamzation of health profession into specialties and sub specialties according to body organs and
systems is often more pragmatic than scientific. The human organism is a single unit composed of a
seemingly infinite number of biologic processes so intertwined that abnormalities of almost any of its
parts or processes have profound effects in multiple body arcas. The link between the oral cavity and
general health is similar and it can be stated very correctly, “The mouth is the window to your body’s
health". It can show signs of illnesses, general infections and nutritional deficiencies [1].

The turning of tide in dentistry
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Abstract

Objective: To compare periodontal health status in individuals with and without Alzheimer's disease (AD). Methods: A total of 58
individuals with AD and 60 cognitively normal (ND) adult individuals, ranging in age from 50 to 80 years, were assessed for periodontal
health status, Individuals with AD were further divided as mild, moderate, and severe, based on degree of cognitive impairment as
evaluated using Mini-Mental State Examination, Gingival index (Gl), plaque index (P1), probing depth (PD), clinical attachment level
(CAL), and percentage of bleeding sites (XBOP) were evaluated. Results: All the evaluated periodontal parameters were higher
in individuals with AD than that in ND individuals, and the periodontal status deteriorated with the progression of AD. There were
significant differences in mean G|, PI, PD, CAL, and %BOP between all the groups. Conclusion: The periodontal health status
ofindividuals with AD deteriorates with disease progression and was closely related to their cognitive function,

Keywords

Alzheimer's disease, dementia, chronic periodontitis, oral health

Introduction

Alzheimer's disease (AD) 1s the most common type of dementia
affecting the elderdy people, Alzheimer's discase 1s chamcter-
1z2d by progressive degenertion in the central and periphemnl
neurological system' and presents with progressive memary
lass and cognitive impairments,” Memory loss involves not only
difficulty in remembering recent events but also impairments
in holding information in mind over short periods of time,'*
Alzheimer's discase 1s thought to progress uniformly from the
carliest signs of impaired memory to severe cognitive loss, ter-
minating inevitably in complete incapacity and death,*

According to Waorld Alzheimer’s report 2010, there are an
estimated 35,6 million people with dementia worldwide, This
number will nearly double every 20 years and much of the
increase will be in developing countnes, About S8% of people
with dementia live in developing countnes, The fastest growth
in the eldedy population is taking place in China, India, and
their South Asian and Western Pacific neighbors, Alzheimer's
disease mainly affects people older than 65 years, with a
greater predilection for women, although there is a growing
awareness of cases that start before the age of 65.°

Patients with AD expenence Limitations in medical and
social conditions which may also complicate overll personal
and medical care.” Deficiencies in the care of these elderly
patients may result in several systemic and intraoral health

problems including malmutrition, hygiene defects, pressure
ulcers, and respirtory disturbances,™” Impaired cognition may
severely affect daily activities, and poor oml hygiene execution
may lead to caries and eventual lass of teeth,'™ " Chronic
periodontitis (CP) is a penpheml, infectious disease and 1s one
of the leading cause for tooth loss,"" According to the Third
National Health and Nutrition Examination Survey (NHANES
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Abstract

Background

Although recent short-term cross-sectional studies have revealed that chronic periodontitis (CP) may be
a nisk factor for increased cognitive impairment in patients with Alzheimer's discase (AD), systematic
reviews and long-term longitudinal studies have provided less clear evidence regarding the relationship
between CP and AD. Therefore, we conducted a retrospective cohont study using the National Health
Insurance Rescarch Database (NHIRD) of Taiwan to determine whether patients with CP are at
increased nsk of developing AD.

Methods

We conducted a retrospective matched-cohort study using the NHIRD of Taiwan. We identified 9291
patients newly diagnosed with CP between 1997 and 2004. A total of 18,672 patients without CP were
matched to the patient cohort according to sex, age, index year, co-morbidity and urbanisation level.
Cox proportional hazards regression analyses were performed to evaluate the subsequent risk of AD.

Results
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Abstract

Alzheimer's discase (AD) is a ncurodegencrative discase which significantly increases with age. Its
onset can be cither carly or late. AD is characterized by the salient inflammatory features, microglial
activation, and increased levels of proinflammatory cytokines which contribute to the inflammatory
status of the central nervous system (CNS). Whereas, periodontitis is a common oral infection
associated with the gram negative anacrobic bacteria. Periodontitis can be marked as a “low-grade
systemic discase™ by release of proinflammatory cytokines into systemic circulation and elevation of
C-reactive protein (CRP). Inflammation is known to play a pivotal role in both the discase process
serving as a connecting link between periodontitis and AD. The present review throws a light on
possible enigmatic link between AD and periodontitis. This review is designed by collecting data from
PubMed database using key words like “Alzheimer’s disease™, “inflammation”, “periodontitis™, and
“proinflammatory cytokines™.
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Introduction

Alzheimer's discase (AD) is a fatal neurodegencrative discase associated with elderdy age group and a
major health problem in the genatric subject’s worldwide. The incidence of AD significantly increases
with age, reaching almost 50% in subjects aged 85 years.[1] As the population ages and life span
increases, the prevalence of AD will increase even further and is expected to affect around 14 million
people in the next 50 years. A decrease in the prevalence of AD can be achieved by switching to newer
treatment approaches which can be effective against probable risk factors for AD and can also delay the
onset.[2]

AD could be cither carly or late onset. Early onset AD is thought to be genetically determined: whereas
late onset or sporadic AD, which includes the majority of patients, is believed to be a result of
interaction between genetic and environmental factors. Age is amajor nisk factor for AD. Other risk
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Abstract

Penodontitis is common in the elderly and may become more common in Alzheimer's discase because
of areduced ability to take care of oral hygiene as the discase progresses. Elevated antibodies to
periodontal hacteria are associated with an increased systemic pro-inflammatory state. Elsewhere
raised serum pro-inflammatary cytokines have been associated with an increased rate of cognitive
decline in Alzheimer's discase. We hypothesized that periodontitis would be associated with increased
dementia seventy and a mare rapid cognitive decline in Alzheimer's discase. We aimed to determine if
periodontitis in Alzheimer's discase is associated with both increased dementia severity and cognitive
decline, and an increased systemic pro inflammatory state. In a six month observational cohort study 60
community dwelling participants with mild to moderate Alzheimer’s Discase were cognitively assessed
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Conyage noace
Abstract

Background

The accumulation of amyloid fi plaques ( Afl) 15 2 cemtral feature of Alzheimer's discase (AD). First
reported inammal madels, # remains uncertam 1f perpheral inf lammatary ' miectious condtons 1n
humans can pramote Afl bram accumulstion. Penadantal discase, 2 cammon clwonx infection, has
been previously reported to be asociated with AD.

Methods

Thrty-cight cagntively narmal, healthy, commumity residmg elderly ( mean age 61;68% femak) were
examined 1n an Alzhcimer's Discase rescarch center and a Umiversity -hased Demtal Schoal. Lincar

re gression models (adjusted for age, Apal and smokmg) were used o kst the hypothesis that
peniodantal discase assessed by c hmcal attachment Joss was associtod with bram Afl bad usmg ue.
PIBPET imagmg.

After adpustng for comfounders, clmical attachment s (> Jmm), representing 2 histary of perodontal
inflammator y miectious burden, was associated with morcased Hems uptake m Al vulnerablke brain
regans (p=0.002).
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KEYWORDS Abstract

Periodontitis; Introduction: Periodontal disease and dementia are very prevalent, especially in elderly popu-
Azheimer disease; lations. Multiple studies have shown a link between these diseases; however, the conditions are
Dementia; highly heterogeneous and 5o is the diagnostic methodology, which may hinder interpretation
Inflammation; and comparison of the results. The aim of this article &5 to provide a critical review of the
Risk factors; literature linking these 2 processes.

Review Development: We retrieved 22 studies, most of which were retrospective, and analysed various

methodological variables including study population, diagnosts of periodontitis, definition of
dementia, adjusted variables, and results. The dif ferent aetiopathogenic mechanisms that may
affect the progression and interaction of these 2 conditions were also analysed,

Conclusions: Although available evidence indicates a positive association between periodonti-
tis and dementia, both the strength of that association and the presence of a causal relationship
have yet to be determined,
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Periodontitis;
Enfermedad de Resumen
ANzheimer; Introduccion: La enfermedad periodontal y la demencia son enfermedades muy prevalentes,

epecalmente en poblaciones envejecidas. Numerosos estudios han demostrado una relacikdn
entre ambas afecciones, pero la alta heterogeneidad en el diagndstico, asi como la metodologia
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