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Abstract: Periodontal medicine defines a rapidly emerging branch of Periodontology focusing on establishing 

a strong relationship between periodontal health and systemic health. Periodontitis and rheumatoid arthritis 

are widely prevalent diseases and are characterized by tissue destruction due to chronic inflammation. Several 

prospective clinical trials have shown that individuals with rheumatoid arthritis are more likely to experience 

moderate to severe periodontal disease compared to their healthy counterparts. There are growing evidences 

that the two diseases share many pathological features. This review elaborates the common pathologic 

mechanisms of these two chronic conditions. 
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I. Introduction: 

Periodontitis is one of the most common periodontal disease of infectious origin known in humans with 

a prevalence of  10-60% in adults depending on diagnostic criteria [1]. In periodontitis, the clinical findings of 

bone resorption and the clinical attachment loss around the tooth are a result of inflammatory mediated 

alterations to the bone remodeling balance. The inflammatory infiltrate present between the plaque biofilm, 

bone and connective tissues regulate the host immune response to the bacteria. The host produces proteases and 

substances that degrade the extracellular matrix, and lead to the resorption of alveolar bone, resulting in 

irreversible loss of tissue attachment. 

       Rheumatoid arthritis is a systemic autoimmune disease characterized by progressive joint destruction, 

and a variety of systemic manifestations resulting from chronic inflammation. It affects approximately 1% of the 

adult population [2]. Rheumatiod arthritis is characterized by inflammation of the synovial membrane, leading 

to the invasion of synovial tissue into the adjacent cartilage matrix with degradation of articular cartilage and 

bone. Matrix metalloproteinases, cathepsins, and osteoclast activation significantly contribute to bone erosion 

[3]. 

      Periodontitis and rheumatoid arthritis are arguably the most prevalent chronic inflammatory diseases 

in humans and associated with significant morbidities. Periodontitis and rheumatoid arthritis share similar 

clinical and pathogenic charecteristics, with an imbalance between proinflammatory and anti-inflammatory 

cytokines, which is thought to be responsible for the tissue damage. Both the conditions are associated with the 

destruction of bone, mediated by inflammatory cytokines such as interleukin-1, tumor necrosis factor and 

prostaglandin E2 [4]. 

 

II. The Role of History: 
2.1 Periodontal disease: Natural history studies of periodontal disease in humans indicate the presence of three 

distinct subpopulations: [5] 

1) No progression of periodontal disease, in which around 10% of the population manifest very little or no 

disease which is of no particular consequence to the dentition. 

 2) Moderate progression, affecting around 80% of the population 

and representing a very slowly progressing form of disease that generally can be easily managed via routine 

therapies. 

3) Rapid progression, affecting approximately 8% of individuals whereby extensive periodontal destruction 

occurs which can be very difficult to control. 

From the natural history studies of RA and periodontitis, it has been observed that certain RA and periodontitis 

populations are characterized by a particular type of patient who will experience disease progression irrespective 

of any treatment provided.  

 

2.2.Rheumatoid arthritis: Here three types of disease manifestation can be observed in RA populations:  

1) Self-limited: in these cases individuals originally presenting RA have no evidence of disease 3 to 5 years later 

[6]. 

 2) Easily controlled: the disease is relatively easily controlled with only nonsteroidalanti-inflammatory drugs 

(NSAIDs) [7]. 
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 3) Progressive: these patients generally require second-line drugs, which often still do not fully control the 

disease [8,9]. 

 

III. Role of etiologic Factors: 
3.1Periodontitis:Periodontitis, has a specific inflammatory response to specific periodontal pathogens residing in 

the subgingival biofilm and there is considerable variability in terms of clinical manifestation and disease 

progression rates. This variability can be due to differences in composition of the subgingival microbial flora, as 

well as factors that modify the host response to the microbial challenge. It should be understood that, although 

bacteria are necessary for disease initiation, they are not sufficient to cause disease progression unlessthere is an 

associated inflammatory response within a susceptible host [10]. 

 

3.2Rheumatoid arthritis:Although the cause of RA is unknown, it has been recognized that many different 

arthritogenic stimuli activate inflammatory responses in immunogenetically susceptible hosts [11]. Thus, studies 

have focused on exogenous infectious agents, endogenoussubstances, such as connective tissue proteins (e.g., 

collagens and proteoglycans), and alteredimmunoglobulins as the causative factors. Different animal 

modelsdemonstrate that arthritis can develop secondarily to severaldifferent stimuli and through several 

different effector pathways. If such observations are also applicableto human RA, it is anticipated that 

differenttypes of infections as well as other environmental exposures with capacity to induce excessive 

proinflammatorycytokines in genetically susceptible individuals may all potentially contribute to disease. 

 
IV. The Role of Bacteria: 

There are a number of common links between microorganisms that can induce RA in a genetically 

susceptible host and the recognized periodontal pathogens. Nonetheless, RA is still not largely recognized as a 

disease resulting solely from bacterial challenge. On the other hand, technological and conceptual advances 

have permitted the identification of bacteria or groups of bacteria associated with specific periodontal diseases 

[12]. Close inspection of the virulence factors of periodontal pathogens would suggest that such a response 

could be feasible. Until this day, no infectious agents have been identified as the cause of RA in humans. 

Indeed, current information does not support the concept that a single antigen is responsible for synovial 

inflammation. It is possible that there is no single primary cause of RA and that different mechanisms may 

independently lead to synovial inflammation in susceptible individuals. The main focus of attention is directed 

not towards causality but rather associations between two chronic inflammatory conditions that may have 

common underlying pathogenic mechanisms. 

 

V. Role of Immunogenetics: 
5.1 Periodontitis: It has been reported that more than 50% of the variance in several features of chronic 

periodontitis can be explained by genetic factors. Many of these variables relate to severity of periodontal 

destruction, and other inflammatory responses are attributed partly to the amount and type of cytokines that 

individuals produce [13]. While theHLA-DR phenotype is not particularly strong for periodontitis, there is a 

report indicating that it is animportant component of the genetic susceptibility tosome forms of this disease. In 

addition, polymorphismsin the interleukin-1β (IL-1β) gene cluster havebeen shown to have a significant 

correlation withsome forms of periodontitis in certain populations [14]. 

 

5.2 Rheumatoid Arthritis: Studies on monozygotic and dizygotic twins have shown that RA has several features 

indicative of a complex genetic disease including genetic variance, incomplete penetrance, and multiple gene 

involvement [15]For RA, the strongest genetic associations are found within the HLA genes.Using DNA 

sequencing and molecular-based typing, it has been demonstrated that the disease-conferring portion of the D 

region isconfined to a short sequence within the third hypervariableregion of HLA-DRB1 gene which includes 

the amino acid positions 67 through 74 [16]. The HLA genes and gender constitute about 30% of the genetic 

risk in RA, while other genetic factors such as cytokine genes, germline genes, and T-cell receptors also account 

for some of the genetic predispositionto RA. 

 
VI. Effector Mechanisms of Tissue Destruction: 

There is almost universal acceptance that a variety of cytokines and matrix metalloproteinases (MMPs) are 

upregulated and intimately involved in the pathogenesis of both periodontitis and RA; many of these effector 

molecules appear to be common to both diseases. The task now is to identify the specific cytokines, their 

concentrations, the cells they affect in vivo, the stages in which they are active, and the role and 

concentrationsof their inhibitors.Cytokines can be classified into functional groups based on the cells of origin, 

and all major types have been identified and located in inflamedsynovial and periodontal tissues. 
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Periodontitis has very similar cytokine profiles toRA [17,18], consisting of persistent high levels of 

proinflammatorycytokines, including IL-1βand tumor necrosis factor-alpha (TNF-a), and low levels of cytokines 

which suppress the immunoinflammatory response such as IL-10 and transforming growth factor-β (TGF-β). 

These cytokines, together with low levels of tissue inhibitors of metalloproteinases(TIMPs) and high levels of 

MMPs and prostaglandin E2 (PGE2), are associated with the active stages of periodontitis. The destruction of 

soft and hard tissues seen inRA is also the result of not only a large number of cytokines but also the sustained 

presence of other effector molecules released by resident and migrating cells. Together, these soluble mediators 

of inflammation are able to induce degradation of collagen and proteoglycans either through direct or indirect 

means. Production of the arachidonic acid metabolite PGE2 as well as the release of neutrophil-associated 

enzymes, such as neutrophil elastase and β-glucuronidase, together with the secretion of matrix 

metalloproteinases by macrophages and synoviocytes, all contribute significantlyto the pathogenesis of RA. 

 

VII. Associated Studies Between Periodontitisand Rheumatoid Arthritis: 
Several studies on the association between RA have been published. Most studies have used the criteria 

for RA defined by the American College of Rheumatology [19]., and the criteria for periodontitis defined by the 

American Association of Periodontology. Odds ratios that subjects with RA have more frequently and with 

more severe periodontitis varied between OR: 2.2:1 [20] and OR: 8.1:1 [21], Periodontal disease severity (OR: 

2.1:1) was ranked as number three as a predictivefactor for RA with female gender (OR: 7:1). Other studies 

have not assessed the likelihood of an association but rather defined shared etiological factors or host response 

mechanisms between RA and periodontitis.  

One of the problems in assessing proinflammatory factors in RA and periodontitis is that some studiesrepresent 

convenience studies where subjects at the time of assessment were treated with a variety of common medication 

against RA symptoms. Thus, the lack of higher TNF-α and CRP serum levels in subjects with both RA and 

periodontitis may be explained by the impact of anti-inflammatory routine RA medications [22-25]. 

In one well-controlled clinical case-control study [26] study including hospitalized RA patients, 

analyzing the frequency of different oral bacterial DNA species in periodontal pocket samples, sera, and 

synovial fluids of patients with RA and controls, the authors identified variable bacterial DNA concentration of 

bacteria with an oral origin in synovial fluids and in serum from the patients with RA. In one case series [27] 

including 19 subjects remaining after screening of 500 subjects with RA refractory subjects not responding to 

disease modifying antirheumatic drugs (DMARDS)and periodontitis assessed the presence of pathogens (by 

PCR method) associated with periodontitis. The study identified that, in bacterial samples from knee joints, such 

bacteria were found in 100% of samples including one or several species. Among the most prevalent species 

were Prevotellaintermedia, Treponemadenticola, and P. gingivalis.Aggregatibacteractinomycetemcomitanswas 

the least commonly found microorganism.  

 

VIII. Similarities in Pathogenesis and Treatment: 
Currently, the mainstream ‘‘first-line’’ modes of treatmentfor RA remain the NSAIDs such as aspirin, 

naproxen, diclofenac, and ibuprofen. Their mechanism of action through the inhibition of cyclooxygenase 

(COX) synthesis produces both analgesic and antipyretic properties. While these medications are effective in 

reducing the pain symptoms in RA, they do not significantly alter its course [28]. 

The use of NSAIDs for management of periodontal disease has been studied over the past 20 years 

[29].While the results appear promising, the widespread clinical use of these medications to alter the courseof 

periodontitis has not been universal.With the discovery of two COX enzymes responsible for PGE2 production, 

designated COX-1 (constitutively expressed) and COX-2 (inducible), a variety of COX-2 inhibitors have been 

studied for their potential to stop or slow down bone resorption. One of the first COX-2 inhibitors developed, 

tenidap, has been shown to inhibit not only cyclooxygenase and PGE2 production but also IL-1, IL-6, and TNF-

α production. COX-2 inhibitors have not been thoroughly studied for their potential to modify bone resorptionin 

periodontitis. In contrast to the NSAIDS, which do not significantly alter the course of RA, a newer family of 

medications designated disease-modifying anti-rheumatic drugs (DMARDs) has been developed. To be 

classified as a DMARD, the medication must demonstrate an ability to change the course of RA for at least 1 

year as evidenced by sustained improvement in function,decreased synovitis, and prevention of further joint 

damage [30].  The use of DMARDs for the management of periodontitis has been restricted largely due to the 

toxicity issues. 

 Another emerging area of potential for host modulation in periodontitis and rheumatoid arthritis is 

controlof the MMPs that are important mediators of connective tissue breakdown in both hard and soft tissues 

[31]. 

Many of these biologic agents, which target specific molecular events associated with acute and 

chronic inflammation, have significant potential to alter clinical outcomes for both RA and periodontal disease. 

With the emerging understanding that RA and periodontitis are multifactorial diseases, combination therapies 
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that target multiple disease outcomes are also emerging. However, until an etiologic factor can be found for RA, 

host modification remains the mainstay of treatment. 

 

IX. Conclusion: 
We conclude that there are some evidences for the relationship between the presence of periodontitis 

and the development of RA. The existence of an inflammatory systemic disease may promote periodontitis in 

both its emergence and progress. Periodontal pathogens have direct systemic action to the blood circulation, and 

so treatment with antibiotics in patients with RA can be effective. The current challenge to clinicians is the 

development of treatment regimens that suppress underlying RA, disease activity, inhibit endothelial 

dysfunction and effective control of periodontal disease progression with adjunctive therapies. For clinical 

studies, it is necessary to create a network of cooperation with Rheumatologist and Periodontists. 
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