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Abstract Chronic destructive periodontitis is no longer considered to be just a local inflam-
matory process afflicting the periodontal tissues, but a systemic infection. Bacteria, 
their products and various pro-inflammatory cells and substances can penetrate 
into the blood stream and infect distant organs and structures. Periodontitis and 
rheumatoid arthritis indicate several common histo-pathological correlations, as 
the destroyed osseous tissues and cartilages are permanently washed with inflam-
matory fluid full of proteolytic and osteolytic substances. Although exact causal 
and molecular associations between both diseases have not been explained yet, 
there are some common etiopathogenic correlations that can have influence on 
relationship between both diseases. Among these factors belong: a positive finding 
of common genes, genetic polymorphisms and hyper-inflammatory types of some 
immune competent cells and molecules, common cytokine profiles and increased 
concentrations of pro-inflammatory mediators in periodontal and joint structures. 
Periodontitis and some periodontal pathogens can influence various auto-immune 
reactions connected with rheumatoid arthritis (RF, anti-CCP). Possible causal 
associations are indicated in some studies dealing with treatment of RA, when a 
beneficiary effect of RA treatment led to improvement of some periodontal param-
eters. This relationship works both ways; the periodontal therapy had positive influ-
ence on some markers of rheumatoid arthritis. This provides sufficient theoretic 
evidence to perform professional and personal oral hygiene in a more active way. 

INTRODUCTION

Our current knowledge permanently confirms 
destructive marginal periodontitis to be a source 
of a systemic infection when local chronic inflam-
mation penetrates into the blood stream and 
infects the whole organism. This can initiate or 
accelerate the destructive inflammatory process 
in distant tissues and organs mainly in susceptible 
individuals. Periodontitis (PD) is no longer con-

sidered to be just a local chronic asymptomatic 
inflammation of the periodontal tissues. Instead 
it is a serious inflammatory process with a pos-
sible impact on the whole organism. Periodontal 
pockets caused by osteolysis are difficult to destroy 
during common dental hygiene and are packed 
with anaerobic bacteria, LPS-endotoxins and pro-
inflammatory mediators. The walls of periodontal 
pockets are covered with a subgingival bacterial 
biofilm, 1 mg of which can contain from 108 up to 
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109 bacteria (Loeshe 1994). These bacteria, their prod-
ucts and pro-inflammatory mediators can penetrate 
into the blood stream then colonize and attack other 
tissues and structures in susceptible subjects. 

Rheumatoid arthritis is today considered to be an 
immunological disease accompanied by formation of 
auto-antibodies against one’s own IgM and IgA immu-
noglobulins. The disease is characterized by increased 
concentrations of various pro-inflammatory substances 
and immunity-supporting cells, formation of synovial 
hyperplasia, deposition of fibrin in joints, accumulation 
of inflammatory cells leading to destruction of joint 
cartilage together with destruction of joint structure 
and function. Results of various studies have confirmed 
several common pathological, cellular and molecular 
characteristics of chronic periodontal and synovial 
inflammation (Smolik et al. 2009; Kobayashi et al. 2010).

EPIDEMIOLOGY AND STATISTICS OF 
MUTUAL ASSOCIATIONS

From 0.5 to 1% of the world population is afflicted with 
rheumatoid arthritis (RA), whilst the incidence of RA in 
patients with periodontitis is 3.95%. This indicates that 
periodontitis is, apart from other etiological factors, an 
independent risk factor of RA (Berthelot et al. 2010). 
Some studies have confirmed twice the occurrence of 
periodontitis in patients with rheumatoid arthritis. This 
can reflect some well-known etiopathogenetic mecha-
nisms such as the increased prevalence of the shared 
epitope HLA-DRB1-04, exacerbated T-cell responsive-
ness with high tissue levels of IL-17, and the presence of 
P. gingivalis, Epstein-Barr virus and cytomegaloviruses 
(Dissick et al. 2010). An increased prevalence of peri-
odontitis in patients with positive rheumatoid factor 
and positive antibodies against anticyclic citrulline pep-
tide (ACCP) was reported in another study (Pischon et 
al. 2008). A statistically significantly higher prevalence 
of periodontitis in patients with RA was confirmed 
in the Pischon et al. study, where subjects with RA 
had significantly increased periodontal attachment 
loss compared to controls. Oral hygiene played only a 
minor role in this association (Mirrielees et al. 2010). 
An increase of periodontal inflammation in patients 
with RA accompanied by higher bleeding on probing 
(BOP) was detected by means of salivary biomarkers of 
periodontal disease (Sorensen et al. 2008). These stud-
ies represent an epidemiological relationship between 
rheumatoid arthritis and periodontitis, mainly in their 
immunological features.

REVIEW OF ETIOPATHOGENETIC 
ASSOCIATIONS BETWEEN RA AND 
PERIODONTITIS

Direct causal correlations between these two diseases 
have not yet been precisely established. There are vari-
ous types of epidemiological, clinical and experimental 

studies, which mostly confirm some mutual etiological 
factors and possible positive etiopathogenetic asso-
ciations between both diseases. Several common risk 
factors and mutual pathogenetic correlations can be 
divided into the following groups:

Common genetic associations
a) Participation of common genes

Blood cell genes participating in inflammatory-immune 
reactions were tested. 14 genes involved in this process 
were increased in subjects with localized aggressive 
periodontitis (LAgP), generalized aggressive periodon-
titis, juvenile idiopathic arthritis (JIPA), and rheuma-
toid arthritis (RA) compared with the controls. The 
toll-like receptor 2 gene and the myomesin 2 gene were 
both increased, which can indicate a possible common 
genetic etiology of both diseases (Kobayashi et al. 2009). 
Identical subtypes can represent a common immuno-
genetic basis in the heredity of specific HLA antigens. 
Variations of subtypes 0401, 0404, 0405 and  0408 on 
genetic locus HLADR4 are equal and associated with 
RA prevalence and aggressive periodontitis (Trombone 
et al. 2010; Kobayashi et al. 2010). 

b) Genetic polymorphisms 

In patients with RA, by means of periodontal pockets 
depth index measurements, attachment loss index and 
BOP index, the prevalence of periodontitis in 89.5% 
of the subjects was detected. At the same time 16 
gene polymorphisms encoding interleukins /IL/-1, -2, 
-4, -6, and -10, TNF-alpha, and  transforming growth 
factor beta-1 /TGFbeta-1/ were studied. After division 
according to age, gender, and smoking status, multiple 
logistic regression analysis revealed a significant dif-
ference in the distribution of IL-1B +3954 genotypes 
between RA + PD and PD groups and between RA + 
PD and healthy control groups (Nillson et al. 2008). 
These researches provide important evidence about the 
possible common genetic basis for both diseases, but 
further research is essential.

c) Hyper-inflammatory genotype

Nowadays it is obvious that both diseases share the 
chronic nature of the inflammatory reaction associated 
with bone resorption activity, whereby the genetically-
based hyper-inflammatory genotype is generally associ-
ated with increased levels of several pro-inflammatory 
factors. Associations transmitted in this way were con-
firmed also in an animal experimental model. Interac-
tions between periodontitis and rheumatoid arthritis 
shared a hyper-inflammatory genotype and functional 
interferences in innate and adaptive immune responses 
(Liao et al. 2009). 

Participation of inflammatory mediators: Common 
cytokine profiles 
In spite of the fact that an exact causal association 
between both diseases has not been clearly established, 
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several studies state that such an association is pos-
sible via similar cytokine profiles and associations. In 
patients with progressive RA, increased serum levels 
of CRP, IL-6, TNF-alpha, and a statistically important 
increase of places with positive BOP were both detected 
(Biyikoglu et al. 2009). Some studies report increased 
levels of TNF-alpha correlating with gingivitis and peri-
odontitis in patients with RA (Bonfil et al. 1999). Some 
common features of both diseases, such as chronic per-
sistent inflammation of crevicular fluid, present a possi-
ble pathogenetic model. Sulcular and synovial fluids are 
filled with pro-inflammatory cytokines that are in fact 
largely accumulated immune competent cells (Liao et 
al. 2009). These cytokines, mainly IL-1beta, TNF-alpha 
and IL-17 induce expression of adhesive molecules, and 
increased production of lipidoid inflammatory media-
tors and proteolytic enzymes that degrade proteins and 
stimulate the RANKL osteoclastogenetic factor (Liao et 
al. 2009; Biyikoglu et al. 2009). 

Cellular and humoral immunity 
a) Role of cellular immunity

Cellular immunity elements play a crucial role in the 
pathogenesis of both diseases. The immune cells are 
caught from the bloodstream and transported to sites of 
inflammation region, which can be the synovial mem-
brane or gingival mucosa. There they are transformed 
into monocytes and other inflammatory and residual 
cells. These, after stimulation with T-lymphocytes, start 
production of pro-inflammatory cytokines, including 
lipoid mediators, oxidative substances, and proteolytic 
enzymes. The cellular elements and their inflammatory 
substances have strong antibacterial, oxidative and pro-
teolytic potential, the role of which is to eliminate local 
infection. A prolonged or altered course of inflamma-
tion can destroy local tissue; in our case it is damage 
to and destruction of gingival tissues and tissues of 
periodontal ligaments with subsequent destruction of 
the neighbouring alveolar bone as well as destruction 
of synovial structures and further damage of adjacent 
osseous structures and destruction of joint structure 
and function (Genco 1992; Weissmann 2004). 

 
b) Role of humoral and autoimmune reactions

Studies of associations between periodontitis and rheu-
matoid arthritis in context with several auto-immune 
factors and reactions indicate the dominant role of the 
periodontal pathogen Porphyromonas gingivalis /P.g/. P. 
gingivalis was detected in all forms of periodontitis. Its 
main etiopathogenic activity results in chronic (adult) 
forms of the disease (Holt 2000). 

Several studies have confirmed that the relationship 
between periodontal infection caused by anaerobic 
bacteria P. gingivalis and rheumatoid arthritis can be 
mediated by auto-antibodies called anticyclic citrul-
line peptides /anti-CCP/ among which antivimentin, 
antiperinuclear factor, antikeratine and antifilagrine 
antibodies are listed. This group of auto-antibodies 

is able to distinguish epitopes containing amino acid 
citrulline, formed by various posttranslational modifi-
cations of arginine residues by means of the PAD /Pep-
tidyl Arginine Deiminasa/ enzyme. Deimination, called 
also citrullination, is an enzymatic reaction causing 
only a small change of molecular weight but significant 
changes to the biochemical and antigenic properties of 
citrulline proteins (Smolik et al. 2009; Liao et al. 2009). 

Some animal studies detected that auto-antibodies 
against citrullinated proteins are associated with the 
destructive inflammatory process of rheumatoid 
arthritis connected with autoimmunization against de-
immunized structures of fibrin, the deposits of which 
in-filter into synovial membranes affected by rheuma-
titis (Smolik et al. 2009; Liao et al. 2009; Andersen et al. 
1972; De Pablo et al. 2009). 

Citrullination of arginine can also change activation 
of CD4 T-cells via reactions in the changed epitopes of 
II class MHC molecules, typical for rheumatoid arthri-
tis. The combination of citrullination and changed 
epitopes of HLA-DRB can cause altered recognition of 
genes (Smolik et al. 2009; Liao et al. 2009; Andersen et 
al. 1972; De Pablo et al. 2009, Hill et al. 2003). 

Nowadays there is evidence that periodontitis could 
become associated with these auto-immune processes 
by means of the periodontal pathogen Porphyromonas 
gingivalis. 

Microbial factors
a) The role of periodontal pathogens

The relationship between the presence of bacterial 
pathogens in patients with periodontitis and the pres-
ence of clinically confirmed rheumatoid arthritis has 
been presented in several experimental and clinic-
microbiological studies. In the animal model, the fact 
that pre-existing periodontitis exacerbated develop-
ment of experimental arthritis was confirmed (Cantley 
et al. 2011). 

In patients with periodontitis and RA, during peri-
odontal bacterial DNA identification, a 100% preva-
lence of these bacteria was detected in subgingival 
dental plaque and synovial fluid, and 83.5% in serum. 
In subgingival biofilm and synovial fluid, Prevotella 
intermedia occurred more often /89.4% and  73.6%. 
Prevalence of Porphyromonas gingivalis in the same 
structures was 57.8% and 42.1%. We can deduce from 
these results that periodontal bacteria may have a role 
in the RA etiology (Martinez-Martinez et al. 2009). 

b) The role of Porphyromonas gingivalis

As presented above, there is some evidence of correla-
tions between destructive mechanisms in joint struc-
ture in patients with RA and the periodontal pathogen 
P. gingivalis. On the basis of this evidence, there is a 
hypothesis about the possible interconnection of these 
two diseases. Here though arises the question of how 
periodontal bacteria can have a pathogenic influence 
on joint changes in patients with RA. A statistically 



19Neuroendocrinology Letters Vol. 33 No. 1 2012 • Article available online: http://node.nel.edu

Marginal periodontitis and rheumatoid arthritis

important increase in antibodies against P. gingivalis 
is presented both in patients with periodontitis and 
in patients with RA (Mikuls et al. 2009). The question 
of a possible causal interconnection via P. gingivalis 
is answered with the fact that only these bacteria are 
able to produce the PAD enzyme, identical to human 
PAS and responsible for post-translational change of 
arginine into citrulline. The auto-immune pathogenic 
potential of this enzyme in development of RA is obvi-
ous and was described in the previous paragraph.

Review of hypotheses of associations between peri-
odontitis and RA 
a) Non-causal hypotheses

Non-causal hypotheses suggest endogenous (immuno-
logical) and environmental factors increase susceptibil-
ity to both diseases. These hypotheses are supported by 
studies dealing with the main risk factors of periodontal 
etiology that are also risk factors in the etiology of rheu-
matic arthritis. This group is predominantly made up 
of various types of genetic polymorphisms. The most 
frequent genetic polymorphisms introduced here are 
polymorphisms of pro-inflammatory cytokines, mainly 
IL-1, polymorphisms of FcR receptors and specific 
HLA antigens. Identical polymorphisms on locus HLA 
DR4 were detected for RA and other destructive types 
of periodontitis (Bonfil et al. 1999; De Pablo et al. 2009; 
Bartold et al. 2005). The accumulation of additive and 
anti-reaction genes can have an influence on the inflam-
matory reaction and can lead to significantly different 
values of individual components. During evaluation of 
leukocyte infiltration and concentration of exudative 
proteins, 2.5 up to 20-fold differences were detected 
(Vigar et al. 2000; Trombone et al. 2010). It is necessary 
to note that several studies support non-causal models 
of periodontitis and rheumatic arthritis associations. 
Research results describe interference of several genetic 
and immunological components and systems as well 
as the mutual influence of both diseases (Bonfil et al. 
1999; De Pablo et al. 2009; Bartold et al. 2005; Vigar et 
al. 2000; Trombone et al. 2010). 

b) Causal hypotheses

Among causal hypotheses, theories interconnecting 
both diseases through periodontal pathogens are domi-
nant. Besides hypotheses based on bacteria P. gingivalis, 
there are also results of experiments that investigated 
the relationship between both diseases by means of 
infection caused by Aggregatibacter actinomycetem-
comitans /A.a/. However exact causal and molecular 
correlations were not precisely established. Some stud-
ies take into consideration a cross-reaction of oral bac-
teria epitopes via RF (Trombone et al. 2010; Yoshida et 
al. 2001; The et al. 1996). 

The influence of periodontal and rheumatoid ther-
apy on the course of both diseases
Some clinical studies have confirmed a positive impact 
of non-surgical periodontal therapy on the activity and 
course of rheumatologic disease; similarly rheumato-
logic therapy has had a positive influence on several 
periodontal parameters. Dental hygiene in patients 
with periodontitis and RA significantly improved 
some score of RA activity and the sedimentation rate 
of erythrocytes. Equally anti TNF-alpha therapy sig-
nificantly decreased the values of several periodontal 
indices (Ortiz et al. 2009). 

CONCLUSION

1. The incidence of RA in patients with periodonti-
tis is about 3.95 versus the incidence of RA in the 
general population, which varies from 0.5 to 1.0%. 
In arthritic patients, some inflammatory periodon-
tal parameters were significantly increased. These 
epidemiological correlations work both ways: in 
patients with periodontitis the prevalence of rheu-
matoid arthritis was increased two-fold.

2. Periodontitis and  rheumatoid arthritis have severe 
histo-pathological and tissue-inflammatory correla-
tions. They present a chronic inflammatory process 
of soft and connective tissues in the form of destruc-
tive inflammation of gingiva, tissues of periodontal 
ligaments, synovitis and destructive inflammation 
of joint cartilages. Tissue washed with inflamma-
tory synovial and crevicular fluid; in direct contact 
with bone tissue (tooth root, joint bone) and differ-
ent inflammatory osteolytic destruction degrade the 
bones.

3. In both diseases common etiological risk factors 
have been both supposed and determined. Nowa-
days, although the exact causal association between 
the diseases has not been fully established, there are 
several common groups of etiopathogenetic corre-
lations and risk factors. When considering a pos-
sible genetic association, we should look at common 
genes, genetic polymorphisms of immunologically 
active molecules and immunity competent cells 
mutually influencing an inflammatory reaction as 
well as hyper-inflammatory genotype of some com-
ponents of protective inflammatory reaction.

4. In the etiology of both diseases, a certain role is 
played by common cytokine profiles. In patients with 
RA, increased levels of these profiles in periodontal 
tissues and in crevicular fluid have been detected; in 
patients with periodontitis, increased concentrations 
of cytokines in joint structures, including synovial 
fluid, were detected.

5. The pathogenesis of both diseases is similar, with 
participation of various elements of cellular and 
humoral immunity. Excessive or altered anti-inflam-
matory reactions in the periodontium and joint 
structures reflect some common factors and mecha-
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nisms, the result of which is the inflammation-
induced self-destruction of connective and osseous 
structures.

6. The effect of an autoimmune reaction was proved 
in RA. This is proved also by the existence of the 
rheumatoid factor (RF) and anticitrulline antibod-
ies (anti-CCP). Anti-cyclic citrulline peptides are 
auto-antibodies against citrulline amino acid, which 
is manufactured from arginine by means of PAD 
enzyme and is called deimination. These auto-anti-
bodies react against deiminated fibrin structures, 
whose deposits infilter into joint synovium afflicted 
with rheumatism.

7. Microbial factors, in the form of periodontal patho-
gens, are the major etiological factors in periodonti-
tis. Nowadays there is a hypothesis that one of them, 
Porphyromonas gingivalis, produces a PAD enzyme 
similar to humoral PAD. If bacterial PAD could 
citrullinate arginine, the connection between the 
diseases would assume a causal character. However 
further research of this issue is needed first.

8. The results of several studies refer to the beneficial 
effects of conventional periodontal therapy on some 
parameters of rheumatoid arthritis. Analogically 
some of the latest therapeutic procedures used in RA 
therapy, such as anti-cytokine treatment, provide a 
good basis for collaboration between periodontolo-
gists and rheumatologists in the treatment of both 
diseases.
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