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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 
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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.  
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Resumen:  

Introducción: 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 sanguíneo y así 

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 podría 

ser un factor de riesgo para ellas. 

 

Objetivo: Realización de una revisión bibliográfica, con el objetivo de comprender 

cómo afecta la enfermedad periodontal a determinadas condiciones sistémicas y 

cuáles son sus efectos. 

 

Metodología: Se realizó una búsqueda bibliográfica en diferentes bases de datos 

como, Pubmed, Google Scholar, con el uso de palabras clave limitadas por criterios 

de inclusión y exclusión.   

 

Resultados: Se ha observado que la enfermedad periodontal puede repercutir en 

enfermedades sistémicas como: la diabetes (en este caso la relación 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. 
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Conclusión: Numerosos estudios han correlacionado la periodontitis con patologías 

sistémicas. Dado que existe esta relación, es necesario comprender la implicación de 

cada una de ellas para realizar un diagnóstico adecuado y asegurar un tratamiento 

apropiado del paciente.  Sin embargo, los beneficios de los tratamientos periodontales 

sobre la salud general aún no están 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. 
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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. 
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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 infiltrate 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.  

- Identify 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-Sánchez and A. Bascones-Martínez 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. I. 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 III) 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-α, 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-α 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. 
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The periodontal tissues in periodontitis will release pro-inflammatory mediators (PGE2, 

TNFα, IL-1!, 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 β 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 41 

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.  
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