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ABSTRACT:

In this review, we explore the similarity between rheumatoid arthritis (RA) and periodontitis. We
consider genetic and environmental risk factors associated with RA and periodontitis. The role of
oral microorganisms and host immune response in pathogenesis of RA are explored. According to
recent evidence both conditions manifest as a result of an imbalance between proinflammatory and
anti-inflammatory cytokines. As a result, new treatment approaches are expected to come out for
both diseases that inhibit of proinflammatory cytokines and destructive proteases. Furthermore, we
discuss adjunctive host modulation therapy, originally developed for periodontitis (i.e., sub
antimicrobial-dose doxycycline). Finally, we discuss the studies describing periodontal treatment
effects on both RA disease activity measures and systemic inflammation and whether periodontal
treatment can reduce the severity of RA or prevent its onset. The clinical implications of the current
data indicate that patients with RA should be carefully screened for their periodontal status. Further
studies with sufficient sample sizes are required to verify relationship between these two diseases.
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INTRODUCTION

Rheumatoid arthritis (RA) is chronic host immune-inflammatory response to

inflammatory  autoimmune  disease the bacterial colonization of tooth
characterized by persistent synovitis, surfaces. Periodontitis is an advanced
systemic inflammation, production of and more serious stage of gum disease,

autoantibodies, and bone destruction of which includes alveolar bone loss,

joints and is associated with significant
morbidity and functional disability.
Prevalence of RA is 0.5- 1.0 % in the
adult population and its occurrence is
more in female than male (3:1). &2

Periodontal diseases are affecting the
supporting tissues of teeth. The first step
in the gum-disease process is gingivitis,
which is inflammation of gingiva without
bone loss. 13!

In susceptible individuals gingivitis can
progress into periodontitis, as results of

ultimately leading to tooth loss and
affecting about 35 to 50% of adults.[¥]
Periodontitis share some pathogenic
features with RA; both are chronic
inflammatory diseases with genetic and
environmental influences and
immunoregulatory imbalance, and both
lead to destruction of connective and
hard tissues.!

It has been reported that the frequency
of RA is significantly higher in patients
with periodontal disease than in subjects
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without periodontitis (3.95% versus
0.66%). While the etiology of these two
diseases may differ, the underlying
pathogenic mechanisms are remarkably
similar. 1 This article reviews their
clinical and biological interrelation and
current therapeutic approaches

emerging from these links.

INTERLINKS BETWEEN RHEUMATOID
ARTHRITIS AND PERIODONTITIS-

Natural history

Periodontal disease. Three different
categories can be seen in periodontal
disease populations. []

(1) Little or no progression of
periodontal disease: approximately 10%
of the population manifest very little or
no disease.

(2) moderate progression: around 80%
of the population have slowly
progressing type of disease which often
can be easily managed by regular
therapies; and

(3) rapid progression: rapid periodontal
destruction occurs in approximately 8%
of individuals which can be difficult to
control.

Rheumatoid arthritis. Three types of
disease appearance can also be seen in
RA populations:

(1) Self-controlled: these types of
patients have no confirmation of disease
3 to 5 years later [&;

(2) easily treatable: this form of disease
is relatively easily controlled with only
non steroidal anti-inflammatory drugs
(NSAIDS) 9};

(3) progressive: these patients generally
require second-line drugs, which often
still do not fully control the disease.

Patients with progressive type of RA are
at risk to develop severe forms of
periodontal disease remains to be
established.

Role of oral infections

It is now generally accepted that chronic
periodontitis is initiated by the
colonisation of dental plaque by gram —
ve anaerobe bacteria, especially
Porphyromonas gingivalis, Tannerella
forsythia, and Treponema denticola.l*?
The highly pathogenic oral bacteria can
sustain a chronic bacteremia that may
harm joints and endocardium .11

The hypothesis that oral infections play a
role in RA pathogenesis may be
supported by the detection of bacterial
DNA of anaerobes and high antibody
titers against these periopathogens in
both the serum and the synovial fluid of
RA patients in the early and later stages
of the disease. 21 Recently, it was
demonstrated that P. gingivalis is able to
invade primary human chondrocytes and
to induce cellular effects. As results of
this invasion, P. gingivalis delayed cell
cycle progression and increased cell
apoptosis in these chondrocytes that
were isolated from knee joints. (13
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P. gingivalis expresses lipopolysaccharide
(LPS), fimbrae, and haemagglutins, which
make the bacterium to colonise and
invade periodontal pockets, and is hence
known as the “master manipulator” of
the host homeostatic system.[* most
virulent factor of P. gingivalis is
extracellular cysteine proteases, referred
to as gingipains.['>%®  Because its
gingipains make it resistant to
complement, P.gingivalis helps in
activation of the complement pathway,
which initiates and maintains the
inflammatory reaction.’”l In addition,
gingipains favour other pathogenic
bacteria co-aggregating with P. gingivalis
to persist in the gingiva by degrading
antimicrobial peptides. Moreover,
gingipains affect proinflammatory
signalling pathways by cleavage and
activation of the proteinase-activated
receptor-2 (PAR-2) on human
neutrophils. Down regulation of host
immune response to bacterial infection
consequently lead to connective tissue
damage, including alveolar bone
resorption. (1819

Role of citrullination in RA development

It has been demonstrated thatP.
gingivalis expresses peptidyl arginine
deiminase (PAD), an enzyme that
mediates posttranslational conversion of
arginine to citrulline. 2% Bjochemical and
antigen characteristics of arginine are
changed due to posttranslational
modification. (21

The underlying mechanism - proteolytic
cleavage and subsequent citrullination at

carboxy-terminal arginine residues -
differs from that of the human PAD
enzymes, which citrullinate internal
arginine residues in whole proteins most
efficiently. Protein citrullination by P.
gingivalis PAD (PPAD) has the potential
to generate epitopes to which
immunological intolerance develop, not
merely due to the presence of foreign
citrullinated proteins from the
bacterium, but also through a foreign
mode of proteolytic processing and post-
translational modification of host
antigens. (60l

In genetically susceptible individuals, loss
of tolerance initiates the generation of
autoantibodies  against  citrullinated
proteins (accp) in the synovium. [22
Citrullinated fibrin and «-enolase are
two of the physiological proteins that are
targeted by anti-citrullinated protein
antibodies in RA B°.  Autoantibodies to
citrullinated fibrin are found in up to 66
% of patients with RA 581, Autoantibodies
to citrullinated o -enolase can be found
in 40-60% of patients with RA D8l
However there are no known factors
which  trigger the breakdown of
tolerance to citrullinated proteins. Up till
now, tobacco utilization and the
presence of certain alleles in the HLA-
DRB1 locus with a common peptide-
binding pattern, have been recognized as
risk factors for developing
autoantibodies to citrullinated
protein(®l, in particular @-enolase and
vimentin 2, but do not describe the
total risk.
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Several studies have demonstrated that
serum levels of anti-cyclic citrullinated
peptide (accp) antibodies were higher in
patients with RA than those in without
RA, additionally, serum levels of
antibodies to P. gingivalis, were partially
correlated with those of accp antibodies
in patients with RA. These observations
suggest the possibility that citrullination
of bacterial and host proteins through
PPAD  would drive  autoimmune
responses and the subsequent
development of RA. [23]

Heat shock proteins

Heat shock proteins (hsps) defend the
cell from stress. Furthermore, hereditary
and acquired immunity against hsps are
associated with the pathogenesis of
RA.4l Antibodies against heat shock
proteins (hsp 70 ab) of P-melaninogenica
and P-intermedia have been found to be
increased in the periodontal tissue,
synovial tissue and in serum of patients
with rheumatoid arthritis.[?>) However it
has been shown that the hsp 70
expression is also induced with certain
stress-stimulating factors, (for example,
heat, trauma, endotoxins, and anti-
inflammatory drugs) and pro
inflammatory cytokines (TNF-a, IL-1, and
IL-6). Therefore hsp in patients with RA
are not specific to oral bacteria. (29

Genetic factors

Disease risk gene in RA and periodontitis
is leukocytic antigen (HLA) region of
human genome. 271 RA and periodontitis
both are associated with HLA-DR4
antigen . This genetic relationship

between these chronic inflammatory
diseases also points to the link between
them. [26, 28, 29]

Hitchon and colleagues have reported an
association between P. gingivalis and the
presence of acpa in individuals with
predominant RA predisposing HLA-DRB1
alleles. This gene-environment
interaction may leads to loss of tolerance
to citrullinated proteins. It could also
initiate autoimmune reactions which

could predispose to RA. 3%

Mutual exacerbation of inflammatory
responses

A “two-hit” model for the link between
periodontitis and systemic diseases,
including RA, was proposed by Golub et
al. BY Two-hit model is the mutual
exacerbation of inflammatory responses:
in susceptible individuals periodontitis
serves as the first hit, whereas an
(unknown) arthritrogenic hit induces RA
(second hit) that leads to mutual
exacerbation of the inflammatory
responses causes tissue breakdown in
both the joint and the periodontium. (31l

Neutrophils indirectly mediate
destructive effects by chemotactic
recruitment of T-helper 17 (Th-17) cells.
Th-17 cells selectively produce the
proinflammatory cytokine interleukin-17
(IL-17), which is crucial for host defense
against extracellular pathogens. Both at
onset  and in established RA,
uncontrolled Th-17 activity has been
involved in joint inflammation and bone
breakdown in RA. The presence of IL-17
and Th-17 cells in human periodontitis
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may be associated with disease severity,
possibly after activation of innate
immune cells by P. gingivalis. (32

A similar profile of cytokines including IL-
1, IL-6, IL-18 and TNF-a, has been seen in
the pathogenesis of RA and
periodontitis. Levels of IL-1p are
increased in the synovial tissue
macrophages and in the periodontal
crevicular fluid in patients with
rheumatoid arthritis and periodontitis,
respectively. 33!

Polymorphism of the IL-1 gene affected
the cytokine profile in patients of both
periodontitis and rheumatoid arthritis. C-
reactive protein (CRP) is secreted in
response to cytokines, such as IL-6, and
has been considered a common

inflammatory marker for both diseases.
(34]

Rheumatoid factor (RF)

The rheumatoid factor (RF) has been
found in patients of both periodontitis
and rheumatoid arthritis. 1% RF
seropositive patients with periodontitis
showed increased titers of 1gG and IgM
antibodies against oral microorganisms
when compared with RF seronegative
patients with periodontitis. [3¢! The RF of
seropositive patients shows a cross-
reaction with oral bacterial epitopes. 37!
P. gingivalis proteinase is responsible for
the epitope development in the RF-Fc
region. The proteinases are consider as
important virulence factors because
they help in the growth of P. gingivalis
and leads to the degradation of the host
tissue.l®® Bonagura and colleagues!®?

identified the lysine and arginine amino
acid sequences for these Fc regions of
the 1IgG molecule. P. Gingivalis involve in
the RF production by decomposition of
lysine and arginine in particular and the
IgG3 CH2 and CH3 domains are
processed by the P. gingivalis
proteinase.l% Studies have
demonstrated that RF was detected in
gingival and sub gingival plaque, saliva,
and serum of patients with
periodontitis.?® Serum anti—P.gingivalis
titers were significantly correlated with
serum RF levels, suggestive of an
association between serum antibody
responses to P.gingivalis and RF
concentration in RA.

Smoking

Smoking is a risk factor associated to RA
susceptibility.  Significantly, smoking
contribute to disease susceptibility in
autoantibody-positive RA patients

There is a clustering of RA risk associated
with smoking, presence of shared
epitope alleles and the presence of
acpa.*?  Smoking is  risk factors
associated to periodontitis susceptibility
4 Smoking contribute to periodontitis
maybe through direct effects on P.
gingivalis gene expression or through the
actions of nicotine on inflammatory
cytokine profiles and MMP-3 activity .[43]
Hitchon and  colleagues®!  have
demonstrated a high prevalence of both
smoking and poor oral hygiene in the
study population on the basis of self-
report questionnaire data; however,
they could not define a clear relationship
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between these risk factors and the
presence of either RA or acpa.

Studies on the effects of treatment of
rheumatoid arthritis on periodontitis
and the effects of periodontal therapy
on rheumatoid arthritis conditions

NSAIDS such as aspirin, naproxen,
diclofenac, and ibuprofen are “First-line”
medications in RA . Their mechanism of
action through the inhibition of
cyclooxygenase (cox). These medications
are helpful in reducing the pain in RA
without alteration in its course. 4 For
treatment of periodontal disease NSAIDS
has been studied over the past 20 years.
[45-47] ““Rebound”’ effect to baseline after
termination of the NSAIDS is the problem
with their use for the management of
periodontitis.8!

Evidence have demonstrated that COX-2
inhibitors can decrease or inhibit bone
resorption. Tenidap, a COX2 inhibitor,
has been demonstrated to inhibit
cyclooxygenase, PGE2, IL-1, IL-6, and
TNF-a production. However COX-2
inhibitors have not been considered for
their potential to alter bone resorption in
periodontitis.

A newer family of medications
designated  disease-modifying  anti-
rheumatic drugs (DMARDS) has been
developed. (49

Host modulatory effect of DMARDS
improves periodontal conditions in RA
patients, thus obscure the gingival
inflammation and actual periodontal
destruction.[%5152] Similarly, the

improvement in periodontal conditions
due to decrease in  systemic
inflammation after periodontal therapy
may also have been obscure by
DMARDS.3 Treatment with DMARDS
improved periodontal conditions, this
favour the infectious link between
periodontitis and RA.

Anti-TNF-a therapy used in treatment of
RA may also be helpful in the
management of periodontitis. Without
periodontal treatment anti-TNF-a
therapy alone had no benefit on the
periodontal condition. [

Evidences shown that treatment of
periodontitis in patient with RA
improved their response to RA
therapy.® Ortiz et al . demonstrated the
additional  effect of  non-surgical
periodontal therapy (NSPT) in RA
patients under anti-TNF-a therapy and
reported that in spite of of the
medications, supportive periodontal
therapy also decreases the signs and
symptoms of RA.[34

Systemically administered anti-
collagenolytic sub antimicrobial dose of
doxycycline(SDD) and locally delivered
antibacterial doxycycline both as an
adjunct to mechanical debridement may
be useful in treating periodontitis as
well as RA. Local and systemic host
modulatory approach may be useful in
treating RA and chronic periodontitis
simultaneously because acpa are

involved in the pathogenesis of RA. 54

Supragingival scaling decreases serum
levels of 1gG to P. gingivalis HBP-35 and
891



Rani A.et al, Int J Dent Health Sci 2017; 4(4):886-896

citrulline in patients with RA. Elimination
of periodontal pathogens by scaling and
root planing might reduce exposure of
the joints structures to bacteria, their
toxins and subsequently lead to
improved RA conditions. 34 Studies have
demonstrated reduction in signs and
symptoms of active rheumatoid arthritis
as well as reduction in severity of RA as
measured by disease activity score (DAS-
28)after scaling and root planing in
subjects with moderate to severe
periodontal disease due to control of
infection and inflammation .71
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