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RESUMEN 

 

Introducción: 

La cavidad oral puede presentar manifestaciones de enfermedades sistémicas subyacentes, 

como trastornos hematológicos, endocrinos, neoplásicos y cada vez más autoinmunes, que a 

menudo se asocian con manifestaciones extraorales. Es significativo que, el papel de la 

microbiota oral en la patogenia de las enfermedades autoinmunes está aumentando. 

 

Objetivos: 

Esta monografía tiene como objetivo proporcionar una descripción clínica sintética de las 

principales enfermedades sistémicas que dan lugar a lesiones bucales, con especial atención a 

las enfermedades autoinmunes. Además, este trabajo tiene como objetivo proporcionar los 

resultados de estudios importantes que investigan el papel de la microbiota oral en el desarrollo 

y / o mantenimiento de trastornos inmunitarios sistémicos. 

 

Metodología: 

La investigación bibliográfica se ha realizado principalmente a través de bases de datos y 

buscadores especializados como PubMed. 

 

Resultados: 

Los resultados de la investigación básica y clínica han sugerido o demostrado una relación entre 

la microbiota oral y el desarrollo, mantenimiento y gravedad de enfermedades sistémicas, 

incluidos trastornos autoinmunitarios por ejemplo el lupus eritematoso sistémico, el síndrome 
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de Sjogren y la artritis reumatoide. También se ha demostrado que una mala higiene bucal es 

responsable de un mayor riesgo de desarrollar enfermedades autoinmunes. Además, se ha 

encontrado una correlación entre los cambios disbióticos del microbiota oral presentes en las 

enfermedades periodontales y la inflamación sistémica de bajo grado, la actividad 

acondicionadora y la gravedad de la enfermedad sistémica. 

 

Discusión: 

Los cambios en la composición de la microbiota oral e intestinal, permiten el predominio de 

patobiontes que dañan los tejidos locales, difundiéndose sistémicamente y desencadenando las 

respuestas inmunes. Aunque actualmente se reconoce la participación de la microbiota en la 

patogénesis de la autoinmunidad, se necesitan más estudios para una comprensión más 

completa de la relación entre la microbiota oral y la respuesta inmune. 

 

Conclusiones: 

La inspección precisa de la cavidad bucal y la intervención en la higiene bucal y las lesiones 

son cruciales para mejorar la salud general de los pacientes. De hecho, las manifestaciones 

orales, como la periodontitis o la placa dental, pueden inducir cambios en la microbiota oral, 

que a la larga producen una inflamación sistémica sistémica de bajo grado y desencadenan 

procesos autoinmunes.  
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ABSTRACT 

 

Introduction:  

The oral cavity can provide signs of ongoing systemic diseases, such as hematologic, endocrine, 

neoplastic and increasingly autoimmune disorders, that often are associated with extra-oral 

manifestations. Interestingly, the role of oral microbiota in the pathogenesis of autoimmune 

diseases is growing.   

 

Objectives:  

This monograph aims at providing a synthetic clinical overview of the main systemic diseases 

resulting in oral lesions, with special focus on autoimmune diseases. In addition, this paper aims 

to provide findings from significant studies investigating the role of oral microbiota in 

development and/or maintenance of systemic immune disorders. 

 

Methodology:   

Bibliographical research has been carried out principally through specialised databases and 

search engines such as PubMed. 

 

Results:  

Findings from basic and clinical research have suggested or demonstrated a relationship 

between oral microbiota and development, maintenance and severity of systemic diseases, 

including autoimmune diseases such as Sjogren’s Syndrome, Systemic Lupus Erythematosus, 
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and Rheumatoid arthritis. It has also been shown that poor oral hygiene is responsible for an 

increased risk to develop autoimmune diseases. Moreover, an association between oral 

dysbiotic variations in periodontal diseases was identified and the low-grade systemic 

inflammation, conditioning activity and extent of the systemic disease. 

 

Discussion:  

Modifications in the composition of oral and intestinal microbiota, allows the dominance of 

pathobionts that injures local tissues, thus diffusing systemically and triggering the immune 

responses. Even though the microbiota involvement in the pathogenesis of autoimmunity is 

presently recognized, further studies are needed for a more complete comprehension of the 

relationship between oral microbiota and immune response. 

 

Conclusions:  

Accurate inspection of the oral cavity and intervention on the oral hygiene and lesions, are 

crucial for improving patients general health. Indeed oral manifestations such us periodontitis 

or dental plaque, may induce changes in the oral microbiota, that at length produce a systemic 

low-grade systemic inflammation and trigger autoimmune processes. 
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1. INTRODUCTION 
 

A careful inspection of oral cavity may provide reliable information on patient’s general health 

status: indeed oral lesions often are the only sign of underlying systemic diseases that are not 

diagnosed or even suspected yet (1- 4).  

Systemic disorders with oral manifestations involve autoimmune, hematologic, endocrine, and 

neoplastic mechanisms. As life span is increasing, the incidence of these conditions is expected 

to increase as well: indeed, in the last decades the occurrence of autoimmune diseases has been 

steadily grown (4-6).  

Several oral mucosal disorders are either autoimmune in origin or are the product of 

immunologically-mediated activities, both in infections and may also be in some cancers (i.e. 

Kaposi’s sarcoma). 

These conditions, generally present also extra-oral manifestations, with skin, eyes, nasal, 

pharyngeal and genital mucosa involvement and even if sharing a similar pathogenesis, they 

result from different immunologic processes (7). 

Recently, it has been observed that treatment of periodontitis in patients affected by rheumatoid 

arthritis, leads to control of their immune disease, thus suggesting an involvement of adaptative 

immunity in the development of periodontitis. Indeed it is recognised an association between 

P. gingivalis, a periodontal pathogen, and altered oral microbial community (microbiota), with 

early rheumatoid arthritis, mostly in patients with elevated concentrations of anticitrullinated 

protein antibodies (8). 

Therefore, it is not surprising that the increasing role attributed to oral microbiota in the 

pathogenesis of oral lesions is related to immune diseases (8- 10). 
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Moreover, low-grade systemic inflammation that influence systemic lupus erythematosus 

disease extent and severity, has been associated to a microbial dysbiotic alteration present in 

periodontal diseases (11).  

Consequently, considering the impact that recognizing the systemic origin of oral lesions may 

have on the patient’s health, this monograph aims at providing a descriptive overview of the 

oral disorders caused by systemic diseases. Nevertheless, as currently most of oral lesions 

reflect and often are the first sign of an underlying autoimmune disease, this paper particularly 

addresses this issue.  
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2. OBJECTIVES 
 

1) Provide a synthetic clinical overview of the main categories of systemic diseases resulting 

in oral lesions, with special focus on autoimmune diseases. 

2) Pay most attention to pathogenesis of oral lesions due to autoimmune diseases and to their 

reciprocal relationship.  

3) Collect data from published clinical studies aimed at investigating the role played by oral 

microbiota on the development and/or maintenance of systemic immune disorders. 

 

3. METHODOLOGY  
 

Bibliographic research was carried out by consulting authentic textbooks and websites of 

officially recognised scientific societies, specialised databases and search engines such as 

PubMed. Analysis of collected papers has triggered further articles collections. 

The following keywords were used: 

oral lesions and systemic diseases; dentistry and systemic diseases; autoimmune diseases and 

aetiology; autoimmune diseases and oral disorders - microbiota and scleroderma; scleroderma 

and oral lesions; diabetes mellitus and oral lesions; leukaemia and oral lesions; multiple 

myeloma and oral lesions; diagnosis, oral and systemic diseases; oral microbiota and 

autoimmune; microbiota and autoimmune diseases; covid-19 and oral lesions.  

Filters applied concerned abstract availability, English language, publication date, selection of 

type of articles (review, metanalyses, etc..).  Articles were selected by taking into consideration 

the Journal Impact Factor, Authors relevance and date of publication, giving higher preference 

to more recently published papers. Based on the initially retrieved 1725 articles, 34 papers have 

been selected and reviewed. 
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4. RESULTS 
 

A synopsis of oral lesions and relevant underlying systemic diseases is available in Annex I. 

Systemic disorders with oral manifestations involve autoimmune, hematologic, endocrine, and 

neoplastic mechanisms (4). The associated oral lesions are numerous and may differ according 

to the underlying disease, but ulceration is the most frequent disorder affecting the oral cavity 

(12). 

 

4.1 HEMATOLOGIC DISEASES 
 

Oral findings of hematologic diseases can vary depending on the fundamental condition (4).   

Indeed, mucosal whiteness and atrophy prevail in anaemia, while haemorrhages and gingival 

bleeding are usually present in hematopoietic malignancies or coagulopathies (4).    

 

Anaemia 

Atrophic tongue, mucosal whiteness and candidiasis are frequently linked to anemia, but 

mucosal burning, discomfort, or sensitivity and erythema may also occur (3,4).   

Iron-deficiency anemia more frequently is accompanied by mucosal atrophy and pallor and 

atrophic glossitis, while pernicious anemia may result in focal or diffuse erythema of the tongue 

and atrophy (Figure 1) (4). 

Burning of the lips, tongue, and oral mucosa are characteristic to all forms of anemia. 

Overabundance of Candida albicans could be a related phenomenon (Figure 2) (4). 
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Leukemia 

Leukemia is a heterogeneous group of haematological disorders arising from hematopoietic 

stem cells (1). This malignancy is presented as a large number of immature leucocytes circulate 

(13). 

Indeed the neoplastic cells undergo an uncontrolled proliferation accompanied by impaired 

differentiation and programmed cell death, thus causing the accumulation of newly born cells 

in the bone marrow and consequent suppression of normal haematopoiesis. This abnormal 

process leads to deficiency of mature leukocytes, erythrocytes, and platelets (1). 

According to the typology of the blasts, leukemia may be classified as acute or chronic 

lymphoblastic or myelogenous (1, 14). Acute lymphoblastic leukemia typically occurs in 

        

Fig.1 Tongue appearance in a 
case with Pernicious Anemia 
(3). 

                              

         

Fig.2: Tongue with candidiasis (2). 
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childhood, whilst acute myeloid leukaemia is more common in adult age (1). Monoblastic 

leukemia, belonging to myelogenous leukemiae, frequently involves the oral cavity (1). 

Notably, dentists are the health professionals who first discover the oral lesions and initiate the 

diagnostic process in 33% of patients with acute myelomonocytic leukemia (14).  

Life-threatening complications of leukaemia are represented by infections, frequently recurrent, 

as well as severe bleeding episodes (1). Leukemic cells can invade the gingiva (histologically 

detectable), besides various organs systemically (1). 

Leukemia-specific oral lesions include petechiae, ulceration, mucosal bleeding, diffuse and 

localized gingival growth and secondary infections (i.e. periodontal bone loss, candidiasis, 

herpes simplex virus infection) (3, 14).    

Oral lesions arise in both acute and recurrent cases of all types of leukemia, even if much more 

frequently in acute stages. They may be due directly to the intrusion of leukemic cells or to 

essential thrombocytopenia, neutropenia, or impaired granulocyte function (Figure 3) (14).   

 

 

 

 

 

Figure 3. Oral findings with Acute Monocytic 
Leukemia (3) . 
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Thrombocytopenia 

Features that include petechiae, ecchymoses, epistaxis, purpura, hemorrhagic bullae are 

classically associated to low platelet count thrombocytopenia and spontaneous gingival 

bleeding is frequent, either spontaneously or with mild trauma (Figure 4) (3, 4).  Anyway, it is 

worthy to note that thrombocytopenia may result also from non-neoplastic conditions (4).   

 

 

 

Multiple myeloma 

The proliferation of malignant plasma cells and typically development of monoclonal 

immunoglobulin is characteristic of multiple myeloma (MM) (15).   

Malignant plasma cells can associate with marrow stroma and a broad cytokine network that 

can contribute to osteolytic bone degradation, or in some instances, to an extra-medullar growth 

or soft tissue plasmacytomas (15).   

Myeloma rarely produces oral lesions, but they might characterise either the sole appearance of 

the disease or may be part of symptoms suggestive of disease progression (15).  As patients often 

 

Figure 4. Oral findings with 
Thrombocytopenia  (3) .  
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report disturbs resembling common dental pathologies, delays in diagnosis and treatment may 

unfortunately occur (15).  

The majority of the patients show complications that comprise anaemia and/or tiredness 

typically due to bone marrow infiltration, renal insufficiency or failure, frequent infections 

secondary to immunoglobulins, bony injuries, and hypercalcaemia (15).   

Sometimes the disease may involve oral cavity causing mandible or teeth discomfort, 

paraesthesia’s, bulging, soft tissue expansion, teeth mobility or migration, haemorrhage, and 

pathologic rupture due to cortical obliteration of bone (15).   

Anyway, oral cavity is affected in the advanced multiple myeloma and results in facial 

asymmetry due to mandible involvement, jaw or mucosal swelling up to bony destruction and 

pathologic fractures (4).  Rarely, macroglossia can occur due to deposition of amyloid (4).   

 
 

 

 

 

4.2 ENDOCRINE DISORDERS 

 

Diabetes mellitus 

Type 1 and type 2 have different pathogenesis, even if sharing a common dysmetabolic profile. 

Indeed, diabetes type 1 characteristically appears during infanthood and is associated to 

autoimmune destruction of pancreatic islet cells, while type 2 diabetes is principally related to 

adults and secondary to insulin resistance (4).   
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Intraoral appearances of both type 1 and type 2 diabetes types include several disorders of the 

oral cavity, that are often secondary to poor glucose control and are generally related to higher 

susceptibility to infections, but the relationships of some of these disorders and mellitus diabetes 

are still unclear (4, 16).    

The pathogenesis of oral manifestations of mellitus diabetes, originates mainly from two 

processes:   

1) The activation of the polyol pathway due to elevated glucose levels, leading to reduction of 

glucose into sorbitol that produces tissue destruction and several other diabetic problems  

2) The creation of advanced glycosylation end materials (AGE), that originates from the link 

of glucose to proteins, phospholipids and nucleic acids and resulting in the shift of structures 

and functions. The deposition of these products in specific organs causes countless alterations. 

Indeed, fatty material, accumulates in the inner layer of the wall of an artery producing reduced 

cellular defence capability and weakened polymorphonuclear leukocyte reaction, making 

diabetic patients more vulnerable to infection (16).   

Periodontal disease in diabetic patients: Periodontitis is the foremost oral complication linked 

to diabetes and can produce a negative sequence of events (16). Indeed, in diabetic patients 

periodontal pathogens dissemination (occurring even thanks to simple chewing) can cause 

bacteraemia or endotoxemia, that are responsible for rise in serum concentrations of 

inflammatory mediators such as Inter-leukin6 (IL-6), fibrinogen and C reactive protein (CRP).  

In this way, a vicious circle is established, and a systemic inflammation can impair insulin 

resistance and consequently diabetes control (16).     

Periapical Pathology in diabetic patients: As a consequence of the metabolic impairment and 

the complications of the disease, the dental pulp of diabetic patients can develop in a limited 
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dental collateral flow, compromised immune reaction, and an enlarged threat of infection or 

pulp necrosis (16).  In addition to that, it is worthy to note that hyperglycaemia itself stimulates 

bone resorption, inhibits osteoblast differentiation, and reduces capacity for bone recovery (16).   

Dental Caries in diabetic patients: While some reports have demonstrated no major 

alterations in the incidence of dental caries between diabetic and non-diabetic population, 

additional findings have established a greater incidence of dental caries in patients with diabetes 

mellitus, possibly due to the decrease of salivary secretion typically occurring in diabetics (16, 

17).    

Oral Mucosa in diabetic patients: Diabetic patients may suffer from mucosal conditions 

probably related to chronic immunosuppression, delayed recovery and salivary reduced 

function (16).    

The more frequent disorders consist in: mycotic oral diseases such as candidiasis, fissured 

tongue, irritation fibroma, painful ulcers and lichen planus (16). Nevertheless, the association 

between candidiasis or other oral alterations and mellitus diabetes is still question of debate (16).  

Xerostomia in diabetic patients: Some studies have shown a tendency to a reduction of 

salivary flow in diabetic patients with inadequately controlled type 2 diabetes, even if 

experimental trials on this issue present inconsistent results (16).     

Nevertheless, the presence of higher salivary levels of urea and glucose levels in diabetic than 

healthy subjects, suggest a correlation between the onset or the grade of xerostomia and glucose 

concentrations in saliva, such laying the foundations for infections in the oral cavity. Indeed, it 

is well known that increased salivary glucose levels promote the propagation and establishment 

of microorganisms in the oral cavity and that glucose is the foundation for Candida development 

besides decreasing the action of neutrophils (16).      
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Taste impairment in diabetic patients: Presence of neuropathies, may promote sensory 

dysfunction, that in turn can inhibit appropriate nutrition, thus leading to poor glycemic control 

(16).    

Burning Mouth Syndrome in diabetic patients: Patients with diabetes often suffer from a 

burning sensation in the oral mucosa, but a clear relationship with diabetes mellitus has not 

been identified (16).     

 

 

Thyroid disease 

Thyroid dysfunctions can produce visible changes in oral cavity (4). In hypothyroid patients, 

glycosaminoglycan residues that are found in the tongue and lips can lead to an associated 

enlargement, while hypothyroidism may affect tooth eruption in children (4). Conversely, 

hyperthyroidism may lead to proptosis or exophthalmos (4).   

 

Parathyroid disease 

Hypoparathyroidism is typically produced by surgical removal of the parathyroid gland and 

produces hypocalcemia. Chvostek sign, that involves a trembling of the upper lip after a facial 

nerve stimulus located in the zygomatic apophysis, is suggestive of the disease (4).   

 

Figure 5. Oral manifestations with 
Diabetes Mellitus (3) .   
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In adolescents, hypo-parathyroidism can impede a normal dentition eruption sequence or in 

addition result in an enamel corrosion and hypoplasia (4).    

Primary hyper-parathyroidism is related to parathyroid glandular enlargement in 80% to 90% 

of the cases, while secondary hyper-parathyroidism is a consequence of chronic renal disease. 

Both conditions can produce damage of the lamina dura of teeth roots and consequently lead to 

a “ground glass” image on radiographs (4).   

In condition of advanced disease, alleged brown tumours, frequently located on the lower jaw, 

can progress as a result of hemorrhage within the bone (4).   

 

Adrenal disease 

Both primary (increased endogenous hormone production by pituitary or adrenal adenomas) 

and secondary (consequence of chronic glucocorticoid therapy, Cushing syndrome) 

hypercortisolism show typical “moon” facies secondary to accumulation of adipose tissue in 

the face. Bone injury may be associated and distinguished on radiographs of the lower jaw (4).  

Hypo-adrenocorticism (Addison disease) originates after damage from the adrenal cortex. This 

disorder may have different causes, but frequently recognises an autoimmune aetiology. 

Hyperpigmentation of the oral mucosa, though generic, can be the early sign (Figure 6) (4).   

 

 

 

Figure 6: Addison’s disease oral manifestation (2) .   

 



18 
 

4.3 NEOPLASTIC DISEASES 

Oral neoplasms caused by extraoral diseases, substantially consist in metastatic tumours and 

Kaposi sarcoma (13).    

Metastatic tumours  

Metastatic tumours represent approximately 1% of oral malignant neoplasms and principally 

affect the jaws even if they may arise equally from the hard and soft palate (2:1 predilection) 

(4).   In case of soft tissues involvement, mainly the gingiva and tongue are affected at 54% and 

22.5%, respectively. Discomfort, burning, or enlargement typically occur. Anesthetised chin 

syndrome happens when the metastatic wound implicates the mental nerve (4).   

Breast cancer in females and lung cancer in men are responsible respectively for 65.3% and 

53.3% of oral metastatic tumours. Breast cancer metastases mainly affect jaw, while lung cancer 

metastases more frequently involve the oral soft tissues (4).   

 

Kaposi sarcoma 

Kaposi sarcoma is an angioproliferative tumours affecting visceral organs or the skin (13).  This 

disease is the second greatest malignancy in patients that are HIV-positive and is reflected as 

an AIDS expressing disease (13).  Development of Kaposi sarcoma needs infection by KS 

herpesvirus/human herpesvirus-8 (KSHV/HHV8). Originally incidence of Kaposi sarcoma 

AIDS-associated was up to 80%, but currently, thanks to highly active antiretroviral therapy, it 

has significantly decreased and presents with an improved clinical course (13).   

The disease can affect oral cavity in approximately 50% of AIDS-Kaposi patients and in up to 

20% patient may be existent at the time of HIV identification (13).   
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Oral lesions consist in brown, blue, purple, or red spots and papules located on the hard palate, 

mucosa and gingiva. Initial lesions shown as uniform macules or patches on the mucosal 

surface, whereas over a period of time they develop into a nodular form, with a tendency to 

ulcerate and haemorrhage. Kaposi sarcoma may affect also the salivary glands and produce 

head and neck lymphadenopathy (13).   

 

4.4 AUTOIMMUNE DISEASES 

Autoimmune diseases belong to the broad family of the immune-mediated disorders, together 

with allergies, immunodeficiencies and autoinflammatory disorders (18).   

The occurrence of autoimmune illnesses has significantly increased during the previous years 

and frequently oral disorders are the primary sign of their existence (5,9).   

Autoimmune diseases basically arise from an anomalous immune feedback to elements of the 

soft tissues. These diseases are complex, heterogeneous and variable conditions affecting 

several organs and cell types, with a pathogenesis multifactorial and mostly unknown (19).   

Currently it is recognised that immune system plays a role in the control of tissues functions 

and pathogens can affect this complex regulatory mechanism, thus possibly triggering an 

autoimmune process (19).   

Infections can prompt the autoimmune process via the native or adaptive immune responses 

and a notable correlation occurred between viral, bacterial and autoimmunity (19).   

Nevertheless, numerous elements can involve autoimmune diseases onset and clinical course, 

like genetics, age, gender, sex hormones pattern and lifestyle habits (19).   
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Clinically, autoimmune diseases may be subdivided into organ-specific diseases, obviously 

involving only specific organs, and systemic disorders, where conversely different organs may 

be attacked, like occurring in rheumatoid arthritis (19).   

Autoimmune diseases, associated oral disorders and systemic inflammatory reactions, play a 

mutual relationship that induces a self-perpetuating vicious circle:  indeed, several of the 

immune-mediated disorders also involve the oral mucosa and oral infections control an amount 

of systemic inflammatory responses which, on the downside, play a role in the advance of 

several systemic diseases (19).   

The American Autoimmune Related Diseases Association (AARDA) has set down a list of 141 

diseases, reporting both autoimmune diseases and those conditions possibly related to 

autoimmune diseases (19, 20). 

The autoimmune diseases more frequently manifesting oral lesions comprise Systemic Lupus 

Erythematosus, Sjögren syndrome and Systemic sclerosis (Scleroderma) (13).   

Nevertheless, oral microbiota alterations have been proven to influence the progression of other 

autoimmune illnesses not necessarily affecting the oral cavity, such as rheumatoid arthritis 

(8,10,11,19,21,22).   

Autoimmune diseases involving oral cavity may present acutely and with highly painful clinical 

features or conversely, may be diagnosed in occasion of routine dental checks (7).   

Their clinical course often is restricted to the oral cavity, but in some cases extra-oral districts 

may be affected as well, with special involvement of skin, ayes and reproductive apparatus (15).   

The oral lesions associated to autoimmune diseases, share a similar pathogenesis consisting in 

an autoimmune reaction to some epithelial components. Nevertheless, they present some main 

differences in the clinical appearance of the autoimmune response (i.e. antibody mediated in 
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the bullouse diseases or cell mediated in lichen and in erythema multiforme), in the typology 

of cells affected and in the clinical features and duration of the disease: acute/self-limiting, 

acute/recurrent, chronic or chronic/recurrent (7).   

Recently, the hypothesis that the autoimmune process may be linked in some way to the 

microbiota structure, has been notably growing (8,21).   

Initially, the scientific research was focused on the intestinal microbiota, found to play an 

essential part in the host health status and in the modulations of both innate and adaptive 

immune response (21). Therefore, special attention was spent to the relationship between 

intestinal microbiota and inflammatory bowel diseases. Subsequently, the significance of oral 

microorganisms in the pathogenesis and maintenance of some systemic autoimmune diseases 

has been recognized as well (8,11,21).   

Indeed, there is increasing evidence that oral bacteria play a leading role in the progression and 

clinical course of rheumatoid arthritis (10,21).  Oral bacteria appear to influence the host systemic 

physiological functions and perturb the commensal microbial communities, thus paving the 

way to a dysbiosis (11,23).     

As a matter of fact, pathogenic bacteria inhabiting the gingival sulcus and gingival crevicular 

liquid, may promote a local inflammatory process that affect local commensal flora, thus 

allowing bacteria to convert into leading organisms, comprising classes earlier grouped 

regarding their pathophysiology into the “Red Complex” Tannerella forsythia, Porphyromonas 

gingivalis, and Treponema denticola (11).   

Continuous and unresolved inflammatory response may lead to injury of periodontal structures, 

like in periodontitis occurs, up to bone absorption, tooth damage and consequent systemic 

impact of the initial dysbiosis (11, 23).   
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In summary, first the inflammation appears and then tissue injury occurs, with the result that 

the originary local periodontal dysbacteriosis goes past the oral involvement (11, 23).   

That is the reason why perturbation of oral microbiota negatively affects development and 

course of chronic diseases, like type-2 diabetes, early labour, rheumatoid arthritis, systemic 

lupus erythematosus (SLE), Alzheimer disease, cardiovascular illnesses and cancer (11).   

Nevertheless, development and features of microbiota may be impacted by several factors:  host 

genetics and characteristics, alimentary regimen, infections, lifestyle habits like smoking, stress 

or medical interventions, such as antibiotics, may produce change in the microbiota structure 

(21, 24).   

Of particular interest is the role played by antibiotics in dysbiosis development in western 

countries, where the dominant culture and welfare on the one hand induce distortions in lifestyle 

and on the other allow a greater use of pharmacological treatments than in less developed 

countries (24).  It has been hypothesized that this general hygiene attitude reduces the exposition 

to microbial agents, thus rendering people in developed countries more prone to autoimmune 

diseases (24).   

This predisposition to autoimmunity, may be caused by the incapacity of antibiotics to 

distinguish between commensals and pathogens, thus perturbing microbiota and impacting on 

the coevolutionary relationship between the immune system and the hosted symbionts. 

Studies performed in recent years have not only documented that antibiotics commonly used in 

the clinical practice may produce a dysbiosis, but also that dysbiosis may influence disease 

progression. A dysbiosis basically may consist in harm to helpful microorganism, growth of 

pathological bacteria and an alteration of the general microbial variety. These three types of 

dysbiosis may appear concurrently (24).   
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A large observational cohort study was conducted in Sweden, aimed at investigating the 

relationship among oral health and autoimmune disorders. As reported by the Authors “this was 

the initial report to estimate oral conditions and the frequency of autoimmune disorders in the 

genealogically similar population” (19).   

Generally, 1676 people between 30 and 40 years partook in the analysis of 1985. The 

individuals were arbitrarily chosen from Stockholm area and were evaluated during 30 years. 

The cohort of subjects as a mandatory condition to be born on the 20th of every month between 

1945 and 1954 (19). All patients underwent medical oral inspection and completed an organised 

survey. Data concerning their well-being grade as their lifestyle behaviours and employment 

status were collected (19).   

The medical factors comprised data for plaque (PI), gingival inflammation (GI), calculus 

presence (CI), and records of deep pockets and/or absents of teeth (19).    

CI was recorded from 0 having no calculus to 3 with abundant calculus following the Greene 

and Vermillion codes for tooth: Level 0= uncontaminated tooth and lack of microbial presence, 

Level 1= 33% of tooth by microbial organisms, Level 2= up to 50% of tooth with bacteria, 

Level 3= over than ½ of tooth with microorganisms (25).   

Probing depth was calculated with a CP12 perio instrument and depth > 5mm and the quantity 

of teeth were recorded (19).    

Analyses of data showed that 50 patients presented a diagnosis of autoimmune disease (19), as 

follows: 1 patient was affected by ankylosing spondylitis, 6 patients were affected by Crohn’s 

disease, 5 patients by  Colitis ulcerosa, 14 patients by Diabetes mellitus Type-1,  1 patient by 

Graves’ disease, 2 patients by Guillain-Barré syndrome, 1 patient by Henoch-Schönlein 

purpura, 1 patient by Lichen planus, 5 patients by Psoriasis, 15 patients by Rheumatic disease, 
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1 patient by Sicca condition (Sjogren), 1 patient by Lupus  and 1 patient by Wegener’s 

granulomatosis.  

In addition to that, plaque presence was considerably greater in the autoimmune disorder unit. 

No significant dissimilarity existed amongst individuals with and without autoimmune 

syndrome (19).   

In conclusion, according to the Authors, the results indicated that patients with an advanced 

degree of plaque presence, indicator of reduced hygiene, were more prone to advance into an 

autoimmune syndrome in the following 3 decades (19).   

Nevertheless, the study presented some limitations, consisting in incomplete data of patient’s 

daily habits, no availability of the exact time of diagnosis, the small number of subjects affected 

by autoimmune disease and the consequent weak statistical power. Therefore, this study, as the 

Authors themselves state, allows just to speculate a relationship between oral bacterial infection 

and systemic disease (19).   

A more selective study was recently conducted in China to investigate whether pathogens of 

oral microbiota occurs prior to the appearance of rheumatoid arthritis symptoms (22).   

For this purpose, the investigation involved 29 pre-trial patients, 27 rheumatoid arthritis 

subjects and 23 fit individuals underwent collection of saliva samples.  

The oral saliva was assessed operating (16S) ribosomal RNA sequencing.  

The α and ß variety examination was established for assessing the microbial environment, the 

microbiota composition and specific bacterial taxonomic characteristics between three groups, 

respectively.  

Results of the study, show that salivary microbial diversity in pre-clinical patients was 

significantly lower than in patients with overt rheumatoid arthritis and in healthy subjects.  
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Conversely, preclinical patients, similarly to patients with overt disease but differently from 

healthy subjects, showed a lower amount of Defluvitaleace and Neisseria oralis, however an 

increase of Prevotella (6).  

Surprisingly, the comparative bacteria of Porphyromonas gingivalis, described as opportunistic 

pathogens for rheumatoid arthritis presence, was appreciably reduced in high-risk patients.  

Four species in the saliva from high-risk patients associated with serum levels of anti-

citrullinated protein antibodies, and the other two genera inversely displayed. 

In conclusion, the study has shown an alteration in salivary microbial composition in pre-

clinical subjects, thus signifying that oral bacterial growth happens during the “pre-clinical” 

phase of rheumatoid arthritis and is linked with systemic autoimmune disorder (22).   

Here autoimmune diseases causing oral lesions are described, focusing on the relevant injuries 

produced in the oral compartment. 

 

Lupus erythematosus 

Systemic lupus erythematosus (SLE) is an autoimmune disorder that involves numerous organs 

and body compartments and its incidence is increasing worldwide. SLE affects mostly women 

and symptoms in most cases occur between ages of 15–44 (11).   

SLE may present severe clinical manifestations and may be potentially fatal. It is described by 

extensive inflammation generating tissue impairment and co-morbidities involving many other 

organ regions (11).   

Symptoms may present with significant intensity and consist in pain, weakness, alopecia, 

intellectual concerns, corporal deficiencies, oral and vaginal mucosa appearances, often with 

remarkable impact on patients’ daily activities and quality of life (11).   
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Diagnosis of SLE requires clinical exams and positive serology. Therefore, besides presence of 

the classical facial butterfly rash, also the occurrence of discoid rash, arthritis and kidney 

disorders may be suggestive of SLE. Biochemistry may detect anaemia or leukopenia, while 

serology tests may show atypical antibodies (11).   

Because of the involvement of different apparatus and the frequent comorbidities, diagnosis is 

difficult at early stages (11).   

The aetiology of Lupus is partly associated to an uncontrolled inflammatory reaction to 

microorganisms alterations and environmental modifications (11).  Indeed, the large intestine 

and the oral environment, demonstrated a clear influence on Lupus individuals. Numerous 

reports have described relations between oral bacteria make-up in Lupus, while others have 

investigated the role of particular periodontal organisms and inflammatory cytokines in 

inflammation and development of the chronic disease. 

The incidence of Systemic Lupus Erythematosus associated oral wounds can be present in 8-

45% of individuals affected by Lupus and in 4-25% of subjects with discoid lupus 

erythematosus (DLE) and principally consist in ulcerations generally irregularly shaped, 

erythema, purpura, petechiae, hyperkeratosis or cheilitis (3,4). (Figure 7-9).   

Oral injuries related with DLE are characteristically ulcerated, thinning and redden. They 

present with burning, clear, whitened striae. These buccal injuries are present also in erosive 

lichen planus, but as opposed to lichen, in DLE usually manifest in conjunction with skin 

lesions (3,4,13). Wounds can be medically resolved with drugs that include corticosteroidal cream, 

PO antimalarial medications, or PO immunosuppressive mediators, depending on the 

seriousness of the condition (4).   
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Several studies have been conducted to investigate the relationship between human oral 

microbiota and SLE and to better understand the role played by specific cytokines in SLE 

development. 

Of particular interest is a recent investigation aiming to establish the mutual influence of 

subgingival bacteria and Lupus systemic inflammation in Brazilian individuals (11). 

 

                                                                                               
 

Figure 7. Oral finding with                                                     

SLE  (4) .    

 

 

 

Figure 8. Oral finding with DLE (3) 

    

 
 

Figure 9. Oral finding with DLE (3) .    
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The subgingival microbial have been obtained from SLE and healthy controls in order to assess 

if particular bacteria are related to periodontitis in presenting bodywide concentrations of 

inflammatory cytokines. 

The outcomes indicated important an increase in serum inflammatory cytokines in patients with 

Lupus when related to the control group.  

More precisely, 10 inflammatory cytokines resulted in an increase in serum of Lupus-Inactive 

individuals, while in serum of Lupus-Active patients only 1 cytokine appeared increased. 

The upregulated antinflammatory cytokines identified within serum of Lupus-Inactive 

individuals included IL4 IL-10, which were increased in Lupus-Inactive (not in Lupus-A) and 

were involved in controlling clinical phenotypes. 

In the periodontal sites of SLE-Active patients, the most concerning oral bacteria associated to 

SLE (TD and TF) were more abundant than in SLE-Inactive patients and healthy controls, thus 

suggesting that sub-gingival pathogens related with Lupus play a role in systemic host cytokine 

pattern, thus impacting patient’s overall health status. 

In conclusion, the study shows a correlation between oral microbiota composition of patients 

with periodontal diseases and systemic inflammation at a lower level, that in turn conditions 

action and gravity of SLE diseases. 

 

Sjögren syndrome 

Sjögren’s syndrome (SS) is a chronic inflammatory autoimmune disorder causing a disfunction 

in the normal secretion from the glands, but principally affecting lacrimal and salivary glands 

(26). Nevertheless, the disease goes beyond the glandular compartment, thus producing systemic 

effects in 71% of cases (26).  
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SS can be categorised as primary or secondary, the primary form is restricted to the salivary 

and lacrimal glands whereas the secondary is linked with associated systemic diseases that can 

include RA and Lupus (4).  

The histological features of the disease consist in inflammation of glandular tissue that results 

in an obliteration of the acini and a decrease in the excretion of liquids comprising antimicrobial 

products. With a consequent injury of the skin and the mucosal wall may promote a bacterial 

growth and an advanced chance of establishment by the pathobionts (26).  

Oral signs of Sjögren comprise parotid expansion and a diminished saliva production, for 

example a higher risk for caries, diseases, and pain on swallowing (4).  

Indeed, the low salivary volume decreases the dilution of the dietary sugars and consequently 

contributes to the growth of an optimal pabulum for the oral flora acid-producing bacteria, thus 

favouring caries development (2).  

Thickness and scarcity of saliva are responsible for dryness of oral mucosa, that can appear red 

and wrinkled (4). Also the lingua can be wounded and converted into dry and/or fissured with 

indentations that are accompanied with a fetid smell because of food entrapment (Figure 10) (4).  

 

     

 

Sjögren disease is worsened by non-Hodgkin lymphoma, with a frequency of 3.5-11% (4). 

 

Figure 10. Fissured tongue related to Sjögren syndrome (4) .  
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Management comprises the use of saliva replacements and stimulants, PO muscarinic agonists, 

including detailed instruction on oral cleanness to safeguard the mouth in its totality (4).   

It has been theorized that oral bacteria alterations may trigger the immune system and effect the 

gravity of Sjögren. 

Eventually, the impaired role of the mucosal and cutaneous membrane found in SS can facilitate 

the infiltration of bacterial microorganisms, which will additionally trigger an autoimmune 

reaction through molecular mimicry or direct association with TLRs on local dendritic cells. 

However, due to a lack of conclusive data, the precise involvement of the bacteria in SS still 

remains unknown. 

It is note to worthy, that primary SS and SLE manifest similar epidemiology, clinical features, 

pathogenesis and etiological factors. Therefore, a recent Dutch study has investigated and 

compared the host microbial characteristics in pSS and SLE patients (27).  

More precisely, aim of the study was to classify particular alterations in GI tract and oral 

bacteria compositions in these patient populations. Indeed, while the role played by genetics in 

development of pSS and SLE has been largely investigated and is now sufficiently known, 

conversely there is still poor knowledge about the involvement of environmental factors. 

The determination of 16S ribosomal RNA (rRNA) sequencing has been performed in faeces 

and mouth swabs acquired from 39 positive Sjögren and 30 Lupus individuals. Swabs have 

been taken from 965 people living in the identical topographical zone, using the same 

procedures as the previous ill groups, being able to compare the presence of bacteria in the two 

patients groups. Α and ß diversities and comparative presence of specific bacteria have been 

used as conclusive data for the evaluation of microbiota composition. These parameters are 

currently used in biology for the assessment of different levels of biodiversity and may be 

applied at different contexts: alfa indicates the number of species in a bacterial community 
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habiting a specific environment, while beta refers to the number of bacterial communities in a 

specific environment (28).  

Results: alterations in intestinal microbiota presence are the same in positive Sjögren and Lupus 

individuals, but are different from those in the over-all population. 

Conversely, oral microorganisms structure is different in pSS patients compared to SLE 

patients. 

In conclusion, as stated by the Authors, this study highlights a crucial concept: the oral 

microbial composition influences the structure of the gut microbiota, strengthening the concept 

that the mouth will act as a source for possible bacteria implicated in intestinal inflammatory 

diseases. Indeed the study has documented a correlation amongst oral and intestinal 

comparative presence of Actinomyces and Lactobacillus.  

These results contribute to clarify the chain of events leading to pSS and SLE development: 

increased comparative presence of Actinomyces and Lactobacillus in the mouth significantly 

correlates with a proliferation of these bacteria in the gut. The gut microbiota alteration induces 

intestinal inflammation, that in turn can consequently put at risk people to systemic 

inflammatory diseases. 

In addition to that, while intestinal microorganisms of Sjögren and Lupus individuals are very 

related to each other, they differ suggestively from patients in the general population. On the 

contrary, oral bacteria varies between Sjögren and Lupus individuals, thus indicating a different 

bacterial identity at the origin of the development of the two diseases. 

The study method and the relevant results, also suggest that surveys on oral status can represent 

a useful tool to collect notable data significant to oral microbiota investigations. 
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Systemic sclerosis (scleroderma) 

Scleroderma affects female more commonly than males and consists in dense collagen 

deposition within the tissues, that may affect also oral cavity (4, 29).  

Scleroderma clinically manifests ranging from a localized to a systemic disease (4, 13, 29). As a 

consequence of collagen deposition in tissues, the disease leads to a progressive fibrosis in 

numerous apparatus (13, 29).  

Limited forms of scleroderma are commonly indicated as CREST, which is the acronym for 

Calcinosis, Raynaud phenomenon, Esophageal involvement, Sclerodactyly, and 

Telangiectasias. In these conditions the oral manifestations are limited and mainly consist in 

intraoral and perioral telangiectasias (13). Conversely, diffuse scleroderma may result in severe 

oral manifestations (13).  

Diffuse scleroderma progressively induce a fibrotic process in nearly any internal organ and 

consequently systemic symptoms may vary depending on organs or apparatus involved (13).  

Skin is markedly involved by fibrosis, resulting in movements limitation. Pigmentary changes 

and shiny skin occur as well (13).  

Gastrointestinal manifestations frequently occur in patients with diffuse sclerodermia, even if 

are not incorporated in Sclerodermia classification and oral cavity is largely involved in this 

disease (4, 13, 30).  

Indeed, as a result of oral and perioral collagen deposition, patients may present microstomia 

in 70 to 80% of cases, sublingual frenulum thickening, xerostomia due to progressive fibrosis 

of the salivary glands, telangiectasias, atrophy of the oral mucosa and secondary Sjogren’s 

syndrome (Figure 11, 12) (4, 13, 29, 30, 31). All these alterations can induce malnutrition due to 
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reduction of oral aperture and intake. Bone reabsorption may occur and affect tooth, with 

consequent mastication impairment (30).  

Histology normally shows general fibrosis, including endothelial and capillary basal cell 

impairment (13). Treatment may limit the disease progression, but frequently the damages are 

irreversible (4).  

          

 

 

 

 

 

    

 

Other diseases belonging to the wide family of immune-mediated disorders and that result in 

oral lesions comprise pemphigus vulgaris, Wegener granulomatosis, Crohn disease, Behçet 

syndrome, benign mucus membrane pemphigoid, sarcoidosis, and lichen planus (3,4,).  

All these conditions share painful oral ulcerations and consequently a differential diagnosis 

may be challenging. The following signs may guide the diagnosis: pemphigus may be suggested 

by a positive Nikolsky sign (displacement of the outer layer of the skin applying a pulling 

force); Wegener granulomatosis frequently appears as “strawberry gingival inflammation”; 

Crohn disease is related with an enlargement, muco-gingivitis and cobble gingiva, but may also 

present with nodules, tissue tags, polyps, and pyostomatitis vegetans (3,4).  

Fig. 11 Trismus and microstomia caused by 
Dense Perioral Fibrosis (31).  

 

Figure 12.  
Oral manifestations with Scleroderma (4).   

   
 Panorax in a patient with Scleroderma (4).  
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Recurrent, painful aphthous-like ulcers in soft palate and oropharynx may be frequently 

observed in Behçet syndrome (Figure 13) (2). 

 

4.5 MISCELLANEA 

 

HIV/AIDS 

Further systemic conditions presenting oral manifestations are the infection by human 

immunodeficiency virus (HIV) and the resulting acquired immunodeficiency syndrome (AIDS) 

(3).  

HIV related periodontal disorder consists in gengival redness, presenting as a rectilinear group 

of inflammation beside the free gengival border, NUG, gengival haemorrhage and discomfort, 

foul smelling breath, necrotizing ulcerative periodontitis with fast loss of periodontal border 

attachment, oedema, discomfort, haemorrhage (3).  

COVID-19 

Currently, the most common manifestations by Covid-19 consists in fever, cough, pharyngeal 

pain, muscle pain, joint pain, headache, dyspnoea and mucus release. Nevertheless, a recent 

publication reports also oral expressions in a positive Covid-19 individual, such as oral 

ulcerative injuries, vesicular-bullous appearances and inflammation of the salivary glands. 

Notably, in four patients, oral expressions were the first signs of Covid-19. 

                                                                                        

Figure 13: Behcet’s disease (2) . 



35 
 

Obviously, recognition of oral appearances of C-19 by practitioners is crucial for the immediate 

recognition of the virus and to prevent the diffusion (32).  

Results from a large observational study conducted on individuals who experienced C-19 

problems, suggest that periodontitis is related with an advanced risk of admission in intensive 

care unit, supported ventilation and death, as well as augmented levels of biomarkers associated 

to worse disease outcomes (33).  It has been hypothesized that this association is linked to an 

exacerbated inflammatory response and systemic inflammation, that characterizes periodontitis 

as well (33).  

Anyway, further investigations on Covid-19 are necessary in order to confirm and describe the 

oral involvement of the disease. 

  

5. DISCUSSION 

 

The correlation between oral cavity conditions and general health has ancient roots, sunk in the 

history of medicine (34). Indeed, evidences of dental procedures date back to the Neolithic age, 

while the Egyptian civilty has been proved to give much importance to dental practice. 

Furthermore, in the light of the contemporary findings on the relationship between oral 

microbiota and development of autoimmune diseases such as rheumatoid arthritis, it is 

undoubtedly impressive the narrative on Hippocrates, who treated joint pain with tooth 

extractions (34).  

Indeed, recent studies conducted to investigate the influence of oral health status and oral 

microbial commensals on the development and maintenance of chronic diseases, have 

suggested, or in some cases documented, a relationship between oral microbiota and systemic 

autoimmune disorders comprising SLE, Sjögren and Rheumatoid arthritis. 
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Indeed individuals with an elevated plaque indicator, sign of a neglected oral hygiene, have 

been shown an increased risk to develop autoimmune diseases (19), while subjects with pre-

clinical or overt rheumatoid arthritis may present an alteration in salivary microbial 

composition not found in healthy subjects (22). Similarly, in women with active or inactive 

Systemic Lupus Erythematosus, a correlation has been found between bacterial modifications 

of the oral microbiota existent in periodontal diseases and the low-grade systemic inflammation, 

conditioning activity and gravity of the systemic disorder (11).  As a matter of fact, in the 

periodontal sites of patients with the active form of rheumatoid arthritis, the most serious oral 

microorganisms disease-associated, namely Treponema denticola and Tannerella forsythia, are 

more abundant than in patients with rheumatoid arthritis inactive form and in healthy controls 

(11).   

In addition, it has been shown that the oral microbiota alteration is disease specific and 

consequently different bacterial families may characterize distinct diseases, as well as being 

reduced or expanded among different autoimmune disorders (27).  

Nevertheless, even if undoubtedly all these investigations are providing new and often 

unexpected findings, and contribute to an increased knowledge about the pathogenesis of 

autoimmune diseases and relationship with the oral cavity health, it is worthy to notice that they 

may present some limits, as detailed in the Results Chapter above.  

Basically, the novelty of the research issues impacts on the definition of the study objectives 

and parameters, thus potentially affecting the full significance of the results. 

Accordingly, the attempt to assess the correlation between the systemic diseases and the 

concomitant or preceding oral lesions, leads to implement wide and long-lasting observational 

studies: but the larger and more detailed the observational studies, the more likely they are to 
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have defects in the collection of patient’s data, possibly required for an exhaustive evaluation 

of the study results. 

However, the chain of events that from the oral dysbiosis may lead to the development of an 

autoimmune disease is currently appearing more clear (27). Changes in the architecture and 

composition of microbiota habiting the human digestive apparatus, allows the dominance of 

pathobionts that produce injuries to the local tissues, thus diffusing systemically. This process 

can produce the activation of immune responses.  

Furthermore, oral and gut microbiotas appear to be linked by a mutual relationship: the 

dysbiosis of oral microbiota produces expansion of specific pathobionts that pour to intestine 

thus affecting the intestinal microbiota, whose alteration in turn is associated to the development 

of some chronic inflammatory mediated autoimmune disorders, including the intestinal bowel 

diseases. 

In addition to that, many different systemic and chronic conditions may manifest with oral 

lesions that can occur even before the underlying disease. 

All these cognitions lead to point out two basic concepts: the value of a competent inspection 

of the oral cavity and the importance of the dentistry intervention on the oral hygiene and 

lesions, such as periodontitis or dental plaque, that inducing change in the oral microbiota may 

at length produce a systemic low-grade systemic inflammation and trigger autoimmune 

processes. 

This issue presently could be of particular relevant, as a study conducted in patients with Covid-

19 complications, suggests that periodontitis could to be associated with higher risk of the worse 

disease outcomes (33). Not surprisingly, as mentioned by the study authors “C-19 is related with 

an aggravated inflammatory reaction and systemic inflammation is furthermore distinctive of 
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periodontitis” (33). The increasing knowledge on this disease and further investigations will 

clarify this finding. 
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6. CONCLUSIONS 

 

The influence attributed to oral microbiota on the general health status is notably growing. 

Many findings from basic research and clinical studies suggest or in some cases demonstrate a 

relationship between oral microbiota and development, maintenance and severity of systemic 

diseases, including autoimmune diseases such as Systemic Lupus Erythematosus, Sjögren 

Syndrome and Rheumatoid arthritis. 

Oral lesions may represent the first signal of an underlying systemic disease, often severe or 

even potentially fatal. Indeed, in some cases, autoimmune diseases involving oral cavity are 

diagnosed in occasion of routine dental checks. As a matter of fact, periodontitis or dental 

plaque, inducing change in the oral microbiota may at length produce a low-grade systemic 

inflammation and trigger autoimmune processes.  

Therefore, particular attention should be payed to oral hygiene and mouth lesions and dentistry 

medical professionals may contribute dramatically to their patient’s general health status, 

allowing in some cases an early diagnosis of potentially dangerous systemic diseases. 

Further studies should be carried out in the future, either for a more complete comprehension 

of the complex relationship between oral microbiota and immune response or for a common 

definition of established criteria to assess the risk for developing autoimmune diseases. 
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