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Creaky joints and bleeding gums: 
The interaction between periodontal 
disease and rheumatoid arthritis

Abstract
Rheumatoid arthritis (RA) is an inflammatory form of arthritis affecting 1.3 

million individuals in the United States. RA symptoms are due to an overac-

tive autoimmune response that leads to joint damage and, subsequently, a sig-

nificant societal burden related to patient discomfort, declining quality of life, 

and increased treatment costs. Several studies have indicated patients with 

RA have a higher prevalence of periodontal disease than those without RA or 

with other forms of arthritis. Current understanding of the pathogenesis of 

RA lacks a clear picture of the autoantibody response and its potential initia-

tors. However, specific serum antibodies directed to citrullinated peptides are 

associated with smoking, disease severity, periodontal disease, and periopatho-

genic microbiota. Additionally, the underlying mechanisms of bone resorption 

and synovial inflammation are analogous in RA and periodontitis. These com-

mon pathologic processes, shared risk factors, and potential initiating role of 

periodontal bacteria highlight the need for interprofessional management of 

patients with RA and periodontitis. 

This course seeks to improve dental health-care providers’ understanding of 

the interaction between periodontal disease and RA as well as aid in the clini-

cal decision-making process in caring for patients with RA in a dental setting. 

Educational objectives
Upon completion of this course, the dental professional should be able to:

1. Understand the current scientific literature concerning the association 

between periodontal health and rheumatoid arthritis (RA) and discuss 

the interactions between these two conditions with patients

2. Discuss with patients the common risk factors and potential shared eti-

ologic factors associated with periodontitis and RA, and become famil-

iarized with strategies to treat those risk factors

3. Evaluate the evidence supporting delivery of nonsurgical periodontal 

treatment and adjunctive therapies in patients with RA and periodonti-

tis and their potential impact on RA development and symptoms

4. Evaluate patients’ risk factors and oral home-care practices while focus-

ing on individualized patient needs and severity of RA disease markers

5. Discuss with members of the interprofessional team about the impor-

tance of, and effective methods for, treatment of periodontal disease in 

patients with RA
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Introduction
Rheumatoid arthritis (RA) is an autoim-

mune form of arthritis that leads to symp-

tomatic synovitis and joint damage through 

pro-inflammatory pathways.1–5 The soci-

etal burden related to patient discomfort 

and treatment costs is significant.1 Sev-

eral studies have indicated patients with 

RA have a higher prevalence of periodon-

tal disease than those without RA or with 

other forms of arthritis.2–6 Furthermore, 

the pathways through which the destruc-

tion of affected hard and soft tissues in both 

periodontal disease and RA include many 

of the same pro-inflammatory mediators. 

While the current understanding of the 

pathogenesis of RA lacks a clear picture of 

the autoantibody response and its definitive 

initiators, commonalities between RA and 

periodontitis continue to emerge.2–6 Of par-

ticular interest are specific serum antibod-

ies directed to citrullinated peptides, which 

are associated with smoking, RA disease 

severity, specific periopathogenic micro-

biota, atopic autoimmune structures, and 

periodontal disease incidence in patients 

who may have a genetic susceptibility.7 

Due to similar features in the patho-

physiology and incidence of periodontal 

disease and RA, it has been proposed that 

these diseases have a biologic interrelation-

ship. Previously, RA was thought to influ-

ence periodontal disease progress through 

a decrease in manual dexterity that led to 

an increase in etiologic, plaque-retentive 

factors secondary to poor oral hygiene, but 

despite similar levels of joint dysfunction, 

patients with RA demonstrate approxi-

mately three times higher rates of periodon-

titis than patients with osteoarthritis.5,7,8 

This suggests a potential underlying bio-

logic mechanism of interaction between 

these two diseases. It has been reported that 

individuals with periodontitis are up to four 

times more likely to have a self-reported his-

tory of RA than those without periodontal 

disease.6 In the same population of patients 

with RA, 62.5% had advanced forms of peri-

odontitis.6 For both of these diseases, the 

host response determines, in large part, 

the tissue destruction and inflammatory 

response.9 Additionally, because of the 

similarity of tissues destroyed by such a 

response, the cells, enzymes, and inflam-

matory mediators that cause the damage 

to bone and soft tissue share a common 

pathway.9–12 Finally, due to this common 

pathway, strategies to treat and/or modu-

late these diseases are similar and may have 

effects on both conditions. Therefore, it is 

imperative that physicians managing RA 

and oral health-care providers are aware of 

this interaction and are able to identify and 

manage the common pathophysiology.10–14

Epidemiology and etiology of RA
RA is a chronic, destructive, inflammatory 

disease that is characterized by the accu-

mulation and persistence of an inflamma-

tory infiltrate within the synovial f luid of 

a patient’s joints and the destruction of 

the bony architecture of the joint.1–5 This 

ultimately leads to irreversible joint dam-

age, loss of function, and subsequent per-

sonal and societal impact. It is estimated to 

affect 1.3 million adults in the United States, 

approximately 0.5–1% of the population 

over the age of 35.1 RA affects females more 

frequently than males, in a 2:1 ratio, and the 

onset is most commonly seen in the fourth 

and fifth decades of life.15,16 Additionally, 

prevalence also varies based upon racial 

and ethnic backgrounds.17,18 At least three 

types of RA have been described in clini-

cal studies: 1) self-limiting, 2) easily con-

trolled, and 3) progressive.19–21 The current  

classification criteria for RA are described 

in Table 1.22 Many patients who seek care 

in a rheumatology clinic have a progressive 

form of the disease and present with a num-

ber of markers of inflammation and autoim-

mune disease, including rheumatoid factor, 

rheumatoid nodules, high erythrocyte sedi-

mentation rate, HLA-DR4 haplotype, antic-

itrullinated protein antibodies (ACPA), and 

high numbers and severity of joint involve-

ment as measured by the disease activity 

score, which is usually measured at 28 com-

monly involved joints (DAS-28).23–26

The exact cause of RA is unknown, with 

many different stimuli, including viral 

and bacterial infections, having demon-

strated an ability to activate the immune 

and inflammatory response seen in RA.27–31 

Current understanding suggests RA may 

be initiated by exogenous infective agents 

as well as endogenous substances, such 

as connective-tissue proteins or immuno-

globulins, in patients with a genetic predis-

position.27–31 While infectious agents have 

been proposed as etiologic factors for RA, 

a single organism has not been identified, 

and it may be likely that numerous agents 

are capable of initiating an autoimmune 

response triggering RA in susceptible indi-

viduals. Nonetheless, several agents, includ-

ing gram-negative anaerobic bacteria, such 

Table 1: 2010 American College of Rheumatology Classification

Criteria Description Score

Morning stiffness
Clinical synovitis/swelling in at least 1 joint not explained by 
another disease

N/A

Joint involvement

One large joint 0

2–10 large joints 1

1–3 small joints (with or without large joint) 2

4–10 small joints (with or without large joints) 3

Greater than 10 joints (at least one small) 5

Serology

Negative RF and negative ACPA 0

Low positive RF or ACPA 2

High positive RF or ACPA 3

Acute phase reactants
Normal CRP and ESR 0

Abnormal CRP and ESR 1

Duration of symptoms
Less than six weeks 0

Six weeks or more 1

Criteria score required for diagnosis ≥ 6/10
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as those found in periodontitis, have been 

implicated in the etiology of RA.32–34 In par-

ticular, increases in citrullination via the 

peptidylarginine deiminase (PAD) enzyme, 

which can be mediated both by smoking 

and Porphyromonas gingivalis (Pg)—the only 

bacterium known to express PAD—have 

been significantly associated with RA.7,31 

These increases have been noted prior to 

the development of clinically detectable 

synovial inf lammation or other symp-

toms.7,31 Other research has pointed to a 

“two-hit” hypothesis wherein periodontal 

disease influences RA development and 

progression in genetically at-risk individu-

als through direct effects of the microbial 

biofilm, including the presence of Pg, and 

indirectly through the elevation of systemic 

inflammation due to inflammatory peri-

odontal disease.35,36 

Epidemiology and pathogenesis 
of periodontal disease
Periodontitis is a chronic disease of the hard 

and soft tissues supporting the teeth caused 

by bacterial plaque and exacerbated by both 

modifiable and nonmodifiable risk factors, 

resulting in progressive destruction of the 

periodontal ligament and alveolar bone.37,38 

The disease typically has a slow to moder-

ate rate of disease progression; however, 

periods of accelerated attachment loss may 

be associated with 

local and/or sys-

temic factors.39–41 

Disease severity is 

classified as Stage 

I-IV based on the 

amount of interden-

tal clinical attach-

ment loss (CAL) 

at the most severe 

site and graded as 

Grades A–C based 

upon the rate of 

historic disease 

prog ression .41- 43 

The prevalence of 

periodontitis has 

been estimated to 

be up to 47.2% of 

US adults over age 

30, or 64.7 million 

individuals.42–44 Of 

those individuals, 

8.7% had severe chronic periodontitis.45–48 In 

addition to those individuals with destruc-

tive periodontitis, recent prevalence stud-

ies indicate that 93.9% of patients without 

clinical attachment loss suffer from gingi-

vitis, and 55.7% of this population reports 

a gingival index (GI) over 1.0.49 Overall, this 

indicates that a large portion of adults in 

the US have significant oral inflammation, 

with 47.2% having periodontitis, 27.6% gin-

givitis, and 25.2% demonstrating incipient 

gingivitis or health on an intact or reduced 

periodontium (figure 1). Risk indicators for 

periodontitis include male gender, Hispanic 

ethnicity, cigarette smoking, uncontrolled 

or poorly controlled diabetes mellitus, and 

lower socioeconomic status.48 Individuals in 

the lowest quintile of socioeconomic status 

have two times higher prevalence of peri-

odontitis when compared with those at the 

highest levels of socioeconomic status.48 

Disease progression of periodontitis has 

been categorized into subpopulations dem-

onstrating rapid progression (10–15% of 

disease cases), moderate progression (80% 

of disease cases), and mild/no progression 

(5–10% of disease cases), or grades C, B, 

and A, respectively.41,43,47–51 The prevalence 

distribution of periodontal disease sever-

ity and disease progression in treated and 

untreated populations suggests that host 

factors may play the larger role in disease 

progression after bacterial initiation.41,43,52–56

After bacterial initiation, hard- and soft-

tissue destruction occurs in periodontal 

disease as a result of the host immune-

inf lammatory response.37,38 The activa-

tion of pro-inflammatory factors triggers 

immune cell activation, increases pro-

inflammatory cytokine levels, and acti-

vates bone resorption via a RANK ligand 

(RANKL) pathway. This inflammation does 

not only remain locally confined to the oral 

cavity, but results in elevation of systemic 

levels of inflammatory markers. In fact, 

periodontitis was recently identified as the 

second most frequent modifiable contribu-

tor to the systemic inflammatory burden 

behind obesity.43,57

Common etiologic factors and 
epidemiology between RA 
and periodontal disease
Rates of RA in patients with a diagnosis of 

periodontitis are significantly higher than 

in the general population: 3.95% versus less 

than 1%.6 Similarly, in patients with RA, 

periodontitis is at least twofold more preva-

lent than in the general population.6–9 While 

periodontal disease and RA share common 

risk factors (e.g., smoking, socioeconomic 

status, obesity, etc.), these findings are inde-

pendent of smoking history, age, and gen-

der.58 This increased disease prevalence 

may indicate common risk factors and/

FIGURE 1: Inflammatory periodontal disease prevalence in US adults

Table 2: Common initiating and pathophysiologic 
factors in rheumatoid arthritis and periodontitis

Pathogenesis of 
rheumatoid arthritis

Pathogensis of 
periodontitis

Chronic inflammatory disease

Bacteria/peptide as adjuvant 
antigen in autoantibody 
production

Role of macrophage and 
dendritic cells

Immunoregulatory imbalance

Th2 = Th1

Role of nitric oxide

Genetic and environmental 
influences

Persistence of antigen/peptide

Chronic inflammatory disease

Bacteria as primary etiologic 
agent

Role of macrophagae and 
dendritic cells

Increased IL-1, TNF-α, PGE2 
production

Immunoregulatory imbalance

Increased Th2, decreased Th1

Role of nitric oxide

Genetic and environmental 
influences

Persistence of antigen/peptide



PAD mediated 

citrullination of proteins

Autoantibody

formation
RA synovitis 

Lymphoid organogenesis: 

mucosal-associated 

lymphoid tissue formation

Genetic predisposition/

environmental trigger

Subclinical

autoimmunity
Clinical disease

Environmental Factors

Smoking

Periodontal disease/

oral and periodontal 

microbiota

Genetic Factors

HLA-DRB1 

shared isotope

Other genetic factors
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or common pathobiology.31,36,58 Both RA 

and periodontitis cause destruction of hard 

and soft tissue through similar pathways 

in that the pro-inflammatory cytokines—

inflammatory cells that result in gingival, 

collagen, and bone destruction—are com-

mon between both diseases.59 It is probable 

that common immune-inflammatory path-

ways may be activated in both diseases and 

that a combination of shared risk factors 

as well as shared underlying mechanisms 

may result in similar patterns of bone and 

soft-tissue destruction within the periodon-

tium and synovial capsules. The patterns 

and mechanisms of disease progression in 

periodontitis and RA indicate a high level of 

host susceptibility and may present analo-

gous disease states (table 2).

Mechanisms of interaction between 
periodontal disease and RA
Common pathophysiology of peri-

odontal disease and RA: Several models 

of interaction have been proposed for the 

relationship between RA and periodontitis 

(figure 2).59 Briefly: 1) infection with peri-

odontal pathogens, particularly Pg, initiates 

the alterations of host proteins through 

citrullination, which leads to the forma-

tion of autoantibodies and cross-reactivity 

causing autoimmunity and RA; 2) a com-

mon inflammatory burden activates both 

osteoclast function and vascular damage 

causing a predisposition to both RA and 

periodontitis; 3) periodontal disease and 

RA, when they exist together, can cause a 

cyclical exacerbation of systemic inflam-

mation and a worsening of both diseases 

(“two-hit model”).36,60

It is well-established that the initiation 

and exacerbation of RA disease severity 

may cause advanced systemic inflamma-

tory burden. Patients who have RA dem-

onstrate a 45% increase in the risk for 

myocardial infarction.35 Additionally, RA 

and other pro-inflammatory conditions 

may have a multiplicative effect on risk 

profile for inflammation-related outcomes. 

For instance, patients who present with 

a combination of RA and hyperlipidemia 

experience a myocardial infarction risk 

upwards of 700%.61

Common microbial interactions: The 

“red complex” of periodontal pathogens, 

composed of Treponema denticola (Td), 

Tannerella forsythia (Tf ), and Pg, are pres-

ent in the majority of progressive gingival 

lesions of chronic periodontitis and have 

been identified as likely causative agents 

for periodontal tissue destruction.62 These 

organisms have a wide variety of virulence 

factors. Pg expresses lipopolysaccharide 

(LPS), fimbrae, and hemagglutinin, which 

allow the bacteria to invade periodontal 

pocket epithelium.63 As a result, Pg initiates 

a host inflammatory response. This bacte-

rium also has a series of cysteine proteases, 

or gingipains, which render Pg resistant to 

complement and many common antibiot-

ics, while also creating a feedback cycle 

in which the host’s attempts to clear the 

bacterial infection result in continued tis-

sue damage, including bone resorption.64–70 

This activation of bone resorption occurs 

through activation of RANK by RANKL 

in osteoblasts and may lead to increased 

bone resorption at distant sites as well.68

The majority of RA cases are triggered or 

exacerbated by an autoimmune response 

to citrullinated proteins, which occur 

when proteins are enzymatically modi-

fied to replace the amino acid arginine 

with citrulline. This may occur for many 

required cell functions, including termi-

nal differentiation of the epidermis and 

regulation of gene expression via chroma-

tin remodeling.69,70 In genetically suscep-

tible individuals, however, the generation 

of autoantibodies against ACPA in syno-

vial f luid can lead to a subsequent devel-

opment of RA.71–73

Pg is the only bacterium identified that 

has the capability to express PAD, which 

replaces arginine residues with citrulline 

in proteins, leading to the development of 

ACPA;5,74 it has been linked to ACPA forma-

tion in patients with RA as well as their rela-

tives.33,73–77 The presence of antibodies to Pg 

is associated with the development of RA 

(OR=2.96; 95% CI: 2.00–4.37); the strength 

of this association is greater than known 

risk factors such as smoking (OR=1.37; 95% 

CI 1.07–1.74).75 Similarly, expression of ACPA 

was higher in patients with subgingival Pg 

and with anti-Pg antibodies than in those 

without evidence of Pg infection.78 Anti-

Pg antibody titers have also been associ-

ated with development of 

RA symptoms and greater 

disease activity in early RA 

patients.79

Common inflammatory 

burden: Both RA and peri-

odontal disease are associ-

ated with an increased 

inflammatory burden.80,81 RA 

subjects demonstrate higher 

levels of bleeding on prob-

ing (BOP) and higher pro-

inf lammatory cytokines, 

such as IL-1β and TNF-α 

levels in gingival crevicular 

fluids (GCF) and systemic 

heat-sensitive C-reactive 

protein (hsCRP) levels than FIGURE 2: Clinical and pathogenetic features of RA and potential contributory factors of periodontal disease
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healthy controls.10 As the intrasulcular epi-

thelial surface area differs between tooth 

type and location, periodontal inflamed 

surface area (PISA) has become an impor-

tant measure of inflamed periodontal epi-

thelial tissues.82 In an observational study, 

mean PISA scores were 291.9 mm2 ± 328.7 

in a cohort of patients with RA, and 94% 

of RA patients in this study had moder-

ate to severe periodontitis, which is higher 

than PISA findings in systemically healthy 

patients demonstrated in other studies.83 

Similarly, in a group of patients with RA, 

PISA has been correlated with DAS on a 

linear regression model.84,85 While the latter 

finding was not statistically significant, it 

is consistent with other reports that corre-

late DAS with BOP and alveolar bone loss. 

Early in the development of RA, the 

development of atopic lymphatic tissue 

capable of creating immune cells, chemo-

kines, and costimulatory molecules can be 

induced through exposure to infectious or 

other agents. Notably, this is seen in animal 

models when bacteria are introduced into 

the respiratory system with the develop-

ment of inducible bronchial-associated lym-

phatic tissue (iBALT).86 Similar islands of 

lymphatic tissue and upregulated expressed 

citrullinated proteins and antibodies are 

seen in the tissues subjacent to inflamed 

periodontal tissues in animals and human 

subjects who demonstrate elevated levels 

of RA markers without systemic symp-

toms.75,87,88 These data in aggregate may 

indicate a positive correlation was shown 

between periodontal disease and RA and 

the inflammation associated with both.

RA therapies and the effect on oral 
health and periodontal disease 
Both disease-modifying antirheumatic 

drugs (DMARDs) and antitumor necrosis 

factor alpha (anti-TNF-α) have anti-

inf lammatory effects and are used to 

treat RA, although their effects on local 

periodontal inflammatory mediators have 

demonstrated inconsistent results.82 A 

recent study has demonstrated that patients 

with chronic periodontitis demonstrated 

signif icantly less improvement in 

rheumatoid clinical parameters including 

DAS, erythrocyte sedimentation rates 

(ESR), and hsCRP levels than periodontally 

healthy patients with RA when treated with 

anti-TNF-α blockers.89 It is postulated the 

increased systemic inflammation due to 

periodontitis may dampen the effects of 

this therapy.90 Patients with a history of 

periodontal disease who were initially 

treated with a TNF-α blocker were also 

more likely to discontinue the drug than 

those without periodontal disease.31

RA symptoms may also be treated with 

steroidal and nonsteroidal anti-inflammatory 

drugs (NSAIDs). NSAID medications have 

shown an adjunctive benefit in reducing overall 

signs of periodontal inflammation in patients 

with periodontitis.91-94 Of particular interest, 

smokers and other subjects with increased 

inf lammatory burden demonstrated 

improved treatment outcomes.95 Chronic 

corticosteroid stimulation, conversely, has 

been linked to an increased susceptibility 

to periodontitis.96,97 In patients with RA who 

are taking these medications for treatment of 

their arthritis symptoms, consultation with 

their rheumatologist or treating physician is 

critical to achieve optimal and safe results 

from therapy.

The use of many antirheumatic medica-

tions also poses a risk to patients undergo-

ing periodontal treatment, as some patients 

may experience decreased immune response 

and higher infection rates.98 Furthermore, 

the effectiveness of some DMARD and anti-

rheumatic drugs may change based upon RA 

disease activity and patient age.99,100 As these 

may affect the ability of patients to undergo 

invasive periodontal therapy, consultation 

with each patient’s rheumatologist or treat-

ing physician as well as careful assessment 

of the risks and benefits to treatment should 

be performed.

The effect of periodontal therapy 
on RA disease activity
While alveolar bone loss is associated with 

circulating anticitrullinated protein anti-

bodies and worsening RA symptoms,6–9,101 

the effect of periodontal treatment on RA 

disease activity is inconclusive given the 

current body of scientific literature. A recent 

systematic review evaluating the effect 

of periodontal treatment on RA disease 

activity determined the methods of eval-

uating RA disease activity varied greatly 

between studies, and all evaluated stud-

ies had a low number of subjects.102 In this 

analysis, erythrocyte sedimentation rate 

and TNF-α demonstrated a statistically 

significant reduction following nonsurgical 

periodontal therapy, but no such reduction 

was seen in CRP, ACPA, or rheumatoid 

factor (RF).102 This may be due to ACPA’s 

role in the initiation of RA, and the reduc-

tion due to decreased periodontal inflam-

mation and/or microbial burden may need 

to occur earlier to yield a benefit.

Nonsurgical periodontal therapy has 

also been shown to decrease GCF levels of 

IL-1β, serum TNF-α levels, and DAS, and 

in patients with RA and chronic periodon-

titis.102–106 Furthermore, while individual 

small-scale case-control studies have dem-

onstrated improvements in CRP levels and 

ESR after nonsurgical periodontal therapy in 

patients with RA and chronic periodontitis, 

FIGURE 3: Clinical considerations for treatment of 
patients with rheumatoid arthritis and periodontal 
disease in the dental office

Rheumatoid arthritis considerations 

High rheumatological 
inflammatory burden (DAS, CRP, 

and other cytokine levels)

Use of DMARDs with significant 
immune suppression and/or 

frequent infections

Use of antirheumatic drugs 
(e.g., TNF-α blockers) shown to 
have decreased effectiveness in 
patients with active periodontitis

Regular use of NSAID pain 
relievers, corticosteroid anti-
inflammatory medications

Adjunctive treatment with 
tetracycline therapy

Periodontal considerations

Periodontitis diagnosis (classify 
stage/grade to assess severity 

and disease progression)

High level of BOP and/
or high periodontal 

inflammatory burden 
(PISA score, salivary/GCF 

pro-inflammatory cytokines)

High levels of subgingival 
P. gingivalis

Periodontal therapy was 
successful in reducing clinical 
signs of periodontal disease
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the overall CRP and ESR values remained 

higher than those of the controls.104 An ongo-

ing large-scale clinical trial, the Experimen-

tal Study of Periodontitis and Rheumatoid 

Arthritis (ESPERA), is seeking to evaluate 

the effects of nonsurgical periodontal ther-

apy on RA and periodontitis outcomes as 

well as biomarkers in patients with RA and 

chronic periodontitis.107 This study may fur-

ther elucidate the mechanisms of interac-

tion and highlight methods for treatment.

Emerging evidence also suggests that 

systemic host modulation therapies may 

have significant utility to simultaneously 

mitigate RA and periodontitis due to the 

common pathophysiologic pathways for 

both diseases. Subantimicrobial dose dox-

ycycline (SDD; i.e., 20 mg twice daily) is 

approved by the US Food and Drug Admin-

istration (FDA) as adjunctive therapy for 

periodontitis108,109 and has also been shown 

to be equally as effective as standard-dose 

doxycycline in reducing symptoms and 

disease progression severity in patients 

with early RA with lower rates of adverse 

events.110 Furthermore, SDD has also been 

shown to have an enhanced effect when 

combined with other anti-inflammatory 

medications, such as nonsteroidal anti-

inflammatory drugs.111–113 This effect was 

seen in both patients with RA and those 

with periodontitis.111–113

Clinical decision-making for 
treatment of patients with 
RA in a dental setting
Careful evaluation, quantification, and 

ongoing monitoring of the presence and 

severity of diseases of the periodontium 

that may be present in a patient’s mouth 

and consultation with the patient’s treating 

physician prior to initiation of periodontal 

therapy could allow for ideal management 

of RA and periodontitis in patients with 

both diseases (figure 3). Understanding the 

current and historical medications that 

patients are using for RA management and 

their current and historical measures of RA 

disease severity—including ACPA profiles, 

ESR, DAS-28, and RF levels—is critical to 

comanagement of both diseases and pro-

vision of interdisciplinary care.

Multiple studies have demonstrated 

that mechanical nonsurgical periodon-

tal therapy is effective in both improving 

periodontal clinical parameters and sys-

temic RA markers.13,36,60,104–106,114–117 It is 

important to note that these studies did 

not incorporate adjunctive systemic host 

modulation therapy and had follow-up 

out to six months, but these therapies 

have been shown to demonstrate adjunc-

tive improvements in periodontal and 

RA disease severity.111–113 It has been sug-

gested that incorporation of SDD alone or 

in combination with other anti-inflamma-

tory medications as adjuncts to periodon-

tal active therapies and maintenance may 

be a low-risk method to improve outcomes 

for patients with RA and periodontitis.36 

Customization treatment strategies for 

periodontitis in patients with RA based 

upon their overall disease and systemic 

inflammatory status is critical to provide 

personalized and person-centered care for 

patients. Utilizing periodontal and phar-

maceutical therapies that maximize the 

reduction of systemic levels of inflamma-

tion and locally decrease periodontal patho-

gens should be considered in conjunction 

with medical consultation and continued 

monitoring of RA conditions. Furthermore, 

in individuals who may have a genetic pre-

disposition to develop RA (first-degree rel-

atives of patients and/or individuals with 

high systemic RF levels without current 

symptoms), periodontal evaluation, diag-

nosis, and ongoing treatment and/or pre-

ventive care should be undertaken.118

Summary
Both periodontitis and RA are immuno-

inflammatory disease that may require an 

exposure to exogenous pathogens to initi-

ate host inflammation, which then may 

propagate the destruction of hard and soft 

tissues at the site of local inflammation. 

In periodontal disease, this occurs at the 

junction of the gingival interface with the 

tooth, and in RA this occurs in the articu-

lar tissues. Many of the same proinflam-

matory mediators are present during tissue 

destruction in both diseases, including IL-1, 

IL-6, CRP, TNF-α, IFN-g, and RANKL. PISA 

and DAS values both characterize inflam-

mation; PISA measures the inflamed sur-

face area within a periodontal pocket, and 

DAS measures the articular and systemic 

disease activity of RA. Practitioners should 

consider utilizing more advanced and/or 

frequent clinical assessments of both RA 

and periodontitis to allow for a more accu-

rate evaluation of the disease conditions 

and to best select appropriate end points 

to therapy that relate to the overall inflam-

matory burden of each disease. Periodontal 

management of patients with RA should 

involve consultation with their rheumatolo-

gist and/or treating physician and consider-

ation of adjunctive host modulation therapy 

to ensure optimal patient care and safety.

References
 1. Helmick CG, Felson DT, Lawrence RC, et al. Estimates 

of the prevalence of arthritis and other rheumatic 

conditions in the United States. Part I. Arthritis Rheum. 

2008;58(1):15-25.

 2. Mercado FB, Marshall RI, Klestov AC, Bartold PM. 

Relationship between rheumatoid arthritis and 

periodontitis. J Periodontol. 2001;72(6):779-787.

 3. Havemose-Poulsen A, Westergaard J, Stoltze K, et 

al. Periodontal and hematological characteristics 

associated with aggressive periodontitis, juvenile 

idiopathic arthritis, and rheumatoid arthritis. J 

Periodontol. 2006;77(2):280-288.

 4. Pischon N, Pischon T, Kröger J, et al. Association 

among rheumatoid arthritis, oral hygiene, and 

periodontitis. J Periodontol. 2008;79(6):979-986.

 5. Dissick A, Redman RS, Jones M, et al. Association of 

periodontitis with rheumatoid arthritis: a pilot study. J 

Periodontol. 2010;81(2):223-230.

 6. Mercado F, Marshall RI, Klestov AC, Bartold PM. Is 

there a relationship between rheumatoid arthritis 

and periodontal disease? J Clin Periodontol. 

2000;27(4):267-272.

 7. Leech MT, Bartold PM. The association between 

rheumatoid arthritis and periodontitis. Best Prac Res 

Clin Rheum. 2015;29(2):189-201.

 8. Cantley MD, Haynes DR, Marino V, Bartold PM. 

Pre-existing periodontitis exacerbates experimental 

arthritis in a mouse model. J Clin Periodontol. 

2011;38(6):532-541.

 9. Mercado FB, Marshall RI, Bartold PM. Inter-relationships 

between rheumatoid arthritis and periodontal disease. A 

Review. J Clin Periodontol. 2003;30(9):761-772.

 10. Han JY, Reynolds MA. Effect of anti-rheumatic 

agents on periodontal parameters and biomarkers of 

inflammation: a systematic review and meta-analysis. 

J Periodontal Implant Sci. 2012;42(1):3-12

 11. Mayer Y, Balbir-Gurman A, Machtei EE. Anti-tumor 

necrosis factor-alpha therapy and periodontal 

parameters in patients with rheumatoid arthritis. J 

Periodontol. 2009;80(9):1414-1420.

 12. Kobayashi T, Okada M, Ito S, et al. Assessment of 

interleukin-6 receptor inhibition therapy on periodontal 

condition in patients with rheumatoid arthritis and 

chronic periodontitis. J Periodontol. 2014;85(1):57-67.



D E N T A L  A C A D E M Y  O F  C O N T I N U I N G  E D U C A T I O N

50 D e n t a l A c a d e m y O f C E . c o m

 13. Okada M, Kobayashi T, Ito S, et al. Periodontal 

treatment decreases levels of antibodies to 

Porphyromonas gingivalis and citrulline in patients with 

rheumatoid arthritis and periodontitis. J Periodontol. 

2013;84(12):e74-84.

 14. Silvestre F-J, Silvestre-Rangil J, Bagan L, Bagan 

JV. Effect of nonsurgical periodontal treatment in 

patients with periodontitis and rheumatoid arthritis: 

A systematic review. Med Oral Patol Oral Cir Buccal. 

2016;21(3):e349-e354.

 15. Arnett FC, Edworthy SM, Bloch DA, et al. The 

American Rheumatism Association 1987 revised 

criteria for the classification of rheumatoid arthritis. 

Arthritis Rheum. 1988;31(3):315-324.

 16. Kelley WN. Clinical features of rheumatoid arthritis. 

In: Kelley WN, Harris ED, Ruddy S, Sledge CB, eds. 

Textbook of Rheumatology. 5th ed. WB Saunders; 

1997:898.

 17. Helmick CG, Felson DT, Lawrence RC, et al. Estimates 

of the prevalence of arthritis and other rheumatic 

conditions in the United States. Part I. Arthritis Rheum. 

2008;58(1):15-25.

 18. Silman AJ, Pearson JE. Epidemiology and genetics 

of rheumatoid arthritis. Arthritis Res. 2002;4 Suppl 

3:S265-S272.

 19. O’Sullivan JB, Cathcart ES. The prevalence of 

rheumatoid arthritis: follow-up evaluation of the effect 

of criteria on rates in Sudbury, Massachusetts. Ann 

Intern Med. 1972;76(4): 573-577.

 20. Pincus T, Marcum SB, Callahan LF, et al. Longterm 

drug therapy for rheumatoid arthritis in seven 

rheumatology private practices: I. Nonsteroidal 

antiinflammatory drugs. J Rheumatol. 1992 

Nov;19(12):1874-1884.

 21. Pincus T, Marcum SB, Callahan LF. Longterm drug 

therapy for rheumatoid arthritis in seven rheumatology 

private practices: II. Second line drugs and prednisone. 

J Rheumatol. 1992;19(12):1885-1894.

 22. Aletaha D, Neogi T, Silman AJ, et al. 2010 rheumatoid 

arthritis classification criteria: an American College 

of Rheumatology/European League Against 

Rheumatism collaborative initiative. Arthritis Rheum. 

2010;62(9):2569-2581.

 23. Sherrer YS, Bloch DA, Mitchell DM, et al. The 

development of disability in rheumatoid arthritis. 

Arthritis Rheum. 1986;29(4):494-500.

 24. Roberts WN, Daltroy LH, Anderson RJ. Stability of 

normal joint findings in persistent classical rheumatoid 

arthritis. Arthritis Rheum. 1988;31(2):267-271.

 25. Calin A, Elswood J, Klouda PT. Destructive arthritis, 

rheumatoid factor, and HLA-DR4. Susceptibility 

versus severity, a case-control study. Arthritis Rheum. 

1989;32(10):1221-1225.

 26. van Zeben D, Breedveld FC. Prognostic factors 

in rheumatoid arthritis. J Rheumatol. Suppl. 

1996;44:31-33.

 27. Izui S, Eisenberg RA, Dixon FJ. IgM rheumatoid factors 

in mice injected with bacterial lipopolysaccharides. J 

Immunol. 1979;122(5):2096-2102.

 28. Phillips PE. Evidence implicating infectious agents in 

rheumatoid arthritis and juvenile rheumatoid arthritis. 

Clin Exp Rheumatol. 1988;6(1):87-94.

 29. Venables P. Infection and rheumatoid arthritis. Curr 

Opin Rheumatol. 1989;1(1):15-20.

 30. Nishioka K, Sumida T, Hasunuma T. Human 

T lymphotrophic virus type I in arthopathy 

and autoimmune disorders. Arthritis Rheum. 

1996;39(8):1410-1418.

 31. Scher JU, Bretz WA, Abramson SB. Periodontal 

disease and subgingival microbiota as contributors 

for rheumatoid arthritis pathogenesis: modifiable risk 

factors? Curr Opin Rheumatol. 2014;26(4):424-429.

 32. Wegner N, Wait R, Sroka A, et al. Peptidylarginine 

deiminase from Porphyromonas gingivalis citrullinates 

human fibrinogen and α-enolase: implications for 

autoimmunity in rheumatoid arthritis. Arthritis Rheum. 

2010;62(9):2662-2672.

 33. Bartold PM, Marino V, Cantley M, Haynes DR. Effect of 

Porphyromonas gingivalis-induced inflammation on the 

development of rheumatoid arthritis. J Clin Periodontol. 

2010;37(5):405-411.

 34. van den Broek MF, van den Berg WB, Arntz OJ, van de 

Putte LB. Reaction of bacterium-primed murine T-cells 

to cartilage components: a clue for the pathogenesis 

of arthritis? Clin Exp Immunol. 1988 Apr;72(1):9-14.

 35. Payne JB, Golub LM, Thiele GM, Mikuls TR. The 

link between periodontitis and rheumatoid arthritis: 

A periodontist’s perspective. Curr Oral Health Rep. 

2015;2:20-29.

 36. Wheeler JG, Juzwishin KD, Eiriksdottir G, et al. Serum 

uric acid and coronary heart disease in 9,458 incident 

cases and 155,084 controls: prospective study and 

meta-analysis. PLoS Med. 2005;2(3):e76.

 37. Flemmig TF. Periodontitis. Ann Periodontol. 

1999;4(1):32-38.

 38. Page RC, Schroeder HE. Pathogenesis of inflammatory 

periodontal disease. A summary of current work. Lab 

Invest. 1976;34(3):235-249.

 39. Löe H, Ånerud Å, Boysen H, Morrison E. Natural 

history of periodontal disease in man. Rapid, 

moderate and no loss of attachment in Sri Lankan 

laborers 14 to 16 years of age. J Clin Periodontol. 

1986;13(5):431-445.

 40. Jeffcoat MK, Reddy MS. Progression of probing 

attachment loss in adult periodontitis. J Periodontol. 

1991;62(3):185-189.

 41. Needleman I, Garcia R, Gkranias N, et al. Mean annual 

attachment, bone level, and tooth loss: A systematic 

review. J Periodontol. 2018;89 Suppl 1:S120-S139.

 42. Caton JG, Armitage G, Berglundh T, et al. A new 

classification scheme for periodontal and peri-implant 

diseases and condition—introduction and key 

changes from the 1999 classification. J Periodontol. 

2018;45 Suppl 20:S1-S8.

 43. Tonetti MS, Greenwell H, Kornman KS. Staging and 

grading of periodontitis: Framework and proposal of 

a new classification and case definition. Proceedings 

from the 2017 AAP/EFP World Workshop. J 

Periodontol. 2018;89 Suppl 1:S159-S172.

 44. Papapanou PN, Sanz M, Buduneli N, et al. 

Periodontitis: Consensus report of Workgroup 2 of 

the 2017 World Workshop on the Classification of 

Periodontal and Peri-Implant Diseases and Conditions. 

J Periodontol. 2018;89 Suppl 1:S173-S182.

 45. Eke PI, Dye BA, Wei L, et al. Prevalence of 

periodontitis in adults in the United States: 2009 and 

2010. J Dent Res. 2012;91(10):914-920.

 46. Eke PI, Dye BA, Wei L, et al. Update on prevalence of 

periodontitis in adults in the United States: NHANES 

2009 to 2012. J Periodontol. 2015;86(5):611-622.

 47. Eke PI, Thornton-Evans GO, Wei L, et al. Periodontitis 

in U.S. adults: National Health and Nutrition 

Examination Survey 2009-2014. J Am Dent Assoc. 

2018;149(7):576-588.

 48. Eke PI, Wei L, Thornton-Evans GO, et al. 

Risk indicators for periodontitis in US adults: 

NHANES 2009-2012. J Periodontol. 2016 

Oct;87(10):1174-1185.

 49. Li Y, Lee S, Hujoel P, et al. Prevalence and severity of 

gingivitis in American adults. Am J Dent. 2010 Feb; 

23(1):9-13.

 50. Hirschfeld L, Wasserman B. A long-term survey of 

tooth loss in 600 treated periodontal patients. J 

Periodontol. 1978;49(5):225-237.

 51. McFall WT Jr. Tooth loss in 100 treated patients with 

periodontal disease. A long-term study. J Periodontol. 

1982;53(9):539-549.

 52. Löe H, Ånerud Å, Boysen H, Smith M. The natural 

history of periodontal disease in man. The rate of 

periodontal destruction before 40 years of age. J 

Periodontol. 1978;49(12):607-620.

 53. Michalowicz BS, Aeppli DP, Kuba RK, et al. A 

twin study of genetic variation in proportional 

radiographic alveolar bone height. J Dent Res. 

1991;70(11):1431-1435.

 54. Michalowicz BS, Aeppli DP, Virag JG, et al. 

Periodontal findings in adult twins. J Periodontol. 

1991;62(5):293-299.

 55. Bergström J, Preber H. Tobacco use as a risk factor. J 

Periodontol 1994;65(5 Suppl): 545-550.

 56. Hart TC, Shapira L, Van Dyke TE. Neutrophil defects 

as risk factors for periodontal diseases. J Periodontol. 

1994;65(5 Suppl):521-529.

 57. Van Dyke TE, Sima C. Understanding resolution of 

inflammation in periodontal diseases: Is chronic 

inflammatory periodontitis a failure to resolve? 

Periodontol 2000. 2020;82(1):205-213.



D E N T A L  A C A D E M Y  O F  C O N T I N U I N G  E D U C A T I O N

D e n t a l A c a d e m y O f C E . c o m  51

 58. Kornman KS, Crane A, Wang HY, et al. The 

interleukin-1 genotype as a severity factor in 

adult periodontal disease. J Clin Periodontol. 

1997;24(1):72-77.

 59. Lundberg K, Wegner N, Yucel-Lindberg T, Venables 

PJ. Periodontitis in RA—the citrullinated enolase 

connection. Nat Rev Rheumatol. 2010;6(12):727-730.

 60. Kaur S, White S, Bartold PM. Periodontal disease and 

rheumatoid arthritis: A systematic review. J Dent Res. 

2013;92(5):399-408.

 61. Nordestgaard BG, Chapman MJ, Ray K, et al. 

Lipoprotein(a) as a cardiovascular risk factor: current 

status. Eur Heart J. 2010;31(23):2844-2853.

 62. Socransky SS, Haffajee AD, Cugini MA, et al. Microbial 

complexes in subgingival plaque. J Clin Periodontol. 

1998;25(2):134-144.

 63. Hajishengallis G, Liang S, Payne MA, et al. Low-

abundance biofilm species orchestrates inflammatory 

periodontal disease through the commensal 

microbiota and complement. Cell Host Microbe. 

2011;10(5):497-506.

 64. Guo Y, Nguyen KA, Potempa J. Dichotomy of 

gingipains action as virulence factors: from cleaving 

substrates with the precision of a surgeon’s knife to 

a meat chopper-like brutal degradation of proteins. 

Periodontol 2000. 2010;54(1):15-44.

 65. Krauss JL, Potempa J, Lambris JD, Hajishengallis 

G. Complementary Tolls in the periodontium: how 

periodontal bacteria modify complement and Toll-like 

receptor responses to prevail in the host. Periodontol 

2000. 2010;52(1):141-62.

66. Potempa M, Potempa J. Protease-dependent 

mechanisms of complement evasion by bacterial 

pathogens. Biol Chem. 2012;393(9):873-888.

 67. Gerits E, Verstraeten N, Michiels J. New approaches 

to combat Porphyromonas gingivalis biofilms. J Oral 

Microbiol. 2017;9(1):1300366.

 68. Liu YC, Lerner UH, Teng YT. Cytokine responses 

against periodontal infection: protective 

and destructive roles. Periodontol 2000. 

2010;52(1):163-206.

 69. Kassem A, Henning P, Lundberg P, et al. 

Porphyromonas gingivalis stimulates bone 

resorption by enhancing RANKL (receptor activator 

of NF-KB ligand) through activation of Toll-like 

receptor 2 in osteoblasts. J Biol Chem. 2015 

14;290(33):20147-20158.

 70. György B, Tóth E, Tarcsa E, et al. Citrullination: a 

posttranslational modification in health and disease. 

Int J Biochem Cell Biol. 2006;38(10):1662-1677.

 71. Wang Y, Li M, Stadler S, et al. Histone 

hypercitrullination mediates chromatin decondensation 

and neutrophil extracellular trap formation. J Cell Biol. 

2009;26;184(2):205-213.

 72. Klareskog L, Catrina AI, Paget S. Rheumatoid arthritis. 

Lancet. 20091;373(9664):659-672.

 73. Klareskog L, Rönnelid J, Lundberg K, et al. Immunity 

to citrullinated proteins in rheumatoid arthritis. Annu 

Rev Immunol. 2008;26:651-675.

 74. Wegner N, Lundberg K, Kinloch A, et al. Autoimmunity 

to specific citrullinated proteins gives the first clues 

to the etiology of rheumatoid arthritis. Immunol Rev. 

2010;233(1):34-54.

 75. Hitchon CA, Chandad F, Ferucci ED, et al. Antibodies 

to porphyromonas gingivalis are associated with 

anticitrullinated protein antibodies in patients with 

rheumatoid arthritis and their relatives. J Rheumatol. 

2010;37(6):1105-1112.

 76. Demmer RT, Molitor JA, Jacobs DR Jr, Michalowicz 

BS. Periodontal disease, tooth loss and incident 

rheumatoid arthritis: results from the First National 

Health and Nutrition Examination Survey and its 

epidemiological follow-up study. J Clin Periodontol. 

2011;38(11):998-1006.

77.    Liao F, Li Z, Wang Y, et al. Porphyromonas gingivalis 

may play an important role in the pathogenesis of 

periodontitis-associated rheumatoid arthritis. Med 

Hypotheses. 2009;72(6):732-735.

 78. Kharlamova N, Jiang X, Sherina N, et al. Antibodies 

to Porphyromonas gingivalis indicate interaction 

between oral infection, smoking, and risk genes in 

rheumatoid arthritis etiology. Arthritis Rheumatol. 

2016;68(3):604-613.

 79. Mikuls TR, Payne JB, Yu F, et al. Periodontitis and 

Porphyromonas gingivalis in patients with rheumatoid 

arthritis. Arthritis Rheumatol. 2014;66(5):1090-1100.

 80. Arvikar SL, Collier DS, Fisher MC, et al. Clinical 

correlations with Porphyromonas gingivalis antibody 

responses in patients with early rheumatoid arthritis. 

Arthritis Res Ther. 2013;15(5):R109.

 81. Chimenti MS, Triggianese P, Conigliaro P, et al. The 

interplay between inflammation and metabolism in 

rheumatoid arthritis. Cell Death Dis. 2015;6:e1887.

 82. Hajishengallis G. Periodontitis: from microbial immune 

subversion to systemic inflammation. Nat Rev 

Immunol. 2015;15(1):30-44.

 83. Nesse W, Abbas F, van der Ploeg I, et al. Periodontal 

inflamed surface area: quantifying inflammatory 

burden. J Clin Periodontol. 2008;35(8):668-673.

 84. Monsarrat P, Vergnes JN, Blaizot A, et al. Oral 

health status in outpatients with rheumatoid 

arthritis: the OSARA study. Oral Health Dent Manag. 

2014;13(1):113-119.

 85. Garner E, Reddy MS, Bridges SL, Geisinger ML. 

Periodontal inflamed surface area is correlated 

to rheumatoid arthritis symptoms. J Dent Res. 

2014;93(Spec Iss. A): Abstract #1269.

 86. Garner E, Hardy SL, Holmes CM, et al. Decision 

making in the treatment of patients with rheumatoid 

arthritis and periodontitis: scientific evidence 

and clinical experience. Clin Adv Periodontol. 

2016;6(4):208-214.

 87. Rangel-Moreno J, Hartson L, Navarro C, et 

al. Inducible bronchus-associated lymphoid 

tissue (iBALT) in patients with pulmonary 

complications in rheumatoid arthritis. J Clin Invest. 

2006;116(12):3182-3194.

 88. Bright R, Thiele GM, Manavis J, et al. Gingival 

tissue, an extrasynovial source of malondialdehyde-

acetaldehyde adducts, citrullinated and carbamylated 

proteins. J Periodontol Res. 2018;53(1):139-143.

 89. Harvey GP, Fitzsimmons TR, Dhamarpatni AA, et 

al. Expression of peptidylarginine deiminase-2 and 

-4, citrullinated proteins and anticitrullinated protein 

antibodies in human gingiva. J Periodontal Res. 

2012;48(2):252-261.

 90. Savioli C, Ribeiro AC, Fabri GM, et al. Persistent 

periodontal disease hampers anti-tumor necrosis 

factor treatment response in rheumatoid arthritis. J 

Clin Rheumatol. 2012;18(4):180-184.

 91. Chen HH, Chen DY, Lai KL, et al. Periodontitis and 

etanercept discontinuation risk in anti-tumor necrosis 

factor-naive rheumatoid arthritis patients: a nationwide 

population-based cohort study. J Clin Rheumatol. 

2013;19(8):432-438.

 92. Paquette DW, Williams RC, Offenbacher S, Beck JD. 

Long-term aspirin use and periodontitis: cross-

sectional human study. J Dent Res. 2005;84(Spec Iss. 

A): Abstract #1534.

 93. Williams RC, Jeffcoat MK, Howell TH, et al. Altering 

the progression of human alveolar bone loss with the 

non-steroidal anti-inflammatory drug flurbiprofen. J 

Periodontol. 1989;60(9):485-490.

 94. Geisinger ML, Holmes CM, Vassilopoulos PJ, et 

al. Adjunctive treatment of chronic periodontitis 

with systemic low-dose aspirin therapy. Clin Adv 

Periodontics. 2012;2(3):195-199.

 95. Drouganis A, Hirsch R. Low-dose aspirin therapy and 

periodontal attachment loss in ex- and non-smokers. J 

Clin Periodontol. 2001;28(1):38-45.

 96. Shiloah J, Bland PS, Scarbecz M, et al. The effect 

of long-term aspirin intake on the outcome of 

non-surgical periodontal therapy in smokers: a double-

blind, randomized pilot study. J Periodontal Res. 

2014;49(1):102-109.

 97. Lopez-Olivo MA, Siddhanamatha HR, Shea B, et 

al. Methotrexate for treating rheumatoid arthritis. 

Cochrane Database Syst Rev. 2014;(6):CD000957.

 98. Ishchenko A, Lories RJ. Safety and efficacy of biologic 

disease-modifying antirheumatic drugs in older 

rheumatoid arthritis patients: staying the distance. 

Drugs Aging. 2016;33(6):387-398.

 99. Galvao TF, Zimmermann IR, da Mota LM, et al. 

Withdrawal of biologic agents in rheumatoid arthritis: a 

systematic review and meta-analysis. Clin Rheumatol. 

2016;35(7):1659-1668.

 100. Mesa F, Magán-Fernández A, Muñoz R, et al. 

Catecholamine metabolites in urine, as chronic 

http://www.ncbi.nlm.nih.gov/pubmed/9495612
http://www.ncbi.nlm.nih.gov/pubmed/9495612
http://www.ncbi.nlm.nih.gov/pubmed/9495612
http://www.ncbi.nlm.nih.gov/pubmed/20017800
http://www.ncbi.nlm.nih.gov/pubmed/20017800
http://www.ncbi.nlm.nih.gov/pubmed/20017800
http://www.ncbi.nlm.nih.gov/pubmed/20017800
http://www.ncbi.nlm.nih.gov/pubmed/20017800
http://www.ncbi.nlm.nih.gov/pubmed/22944688
http://www.ncbi.nlm.nih.gov/pubmed/22944688
http://www.ncbi.nlm.nih.gov/pubmed/22944688
http://www.ncbi.nlm.nih.gov/pubmed/20017801
http://www.ncbi.nlm.nih.gov/pubmed/20017801
http://www.ncbi.nlm.nih.gov/pubmed/20017801
http://www.ncbi.nlm.nih.gov/pubmed/20017801
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Kassem%20A,%20Henning%20P,%20Lundberg%20P,%20et%20al.%20Porphyromonas%20gingivalis%20Stimulates%20Bone%20Resorption%20by%20Enhancing%20RANKL%20(Receptor%20Activator%20of%20NF-κB%20Ligand)%20through%20Activation%20of%20Toll-like%20Receptor%202%20in%20Osteoblasts.%20J%20Biol%20Chem.%202015%20Aug%2014;290(33):20147-58.%20doi:%2010.1074/jbc.M115.655787.%20Epub%202015%20Jun%2017.%20doi:%2010.1074/jbc.M115.655787
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Kassem%20A,%20Henning%20P,%20Lundberg%20P,%20et%20al.%20Porphyromonas%20gingivalis%20Stimulates%20Bone%20Resorption%20by%20Enhancing%20RANKL%20(Receptor%20Activator%20of%20NF-κB%20Ligand)%20through%20Activation%20of%20Toll-like%20Receptor%202%20in%20Osteoblasts.%20J%20Biol%20Chem.%202015%20Aug%2014;290(33):20147-58.%20doi:%2010.1074/jbc.M115.655787.%20Epub%202015%20Jun%2017.%20doi:%2010.1074/jbc.M115.655787
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Kassem%20A,%20Henning%20P,%20Lundberg%20P,%20et%20al.%20Porphyromonas%20gingivalis%20Stimulates%20Bone%20Resorption%20by%20Enhancing%20RANKL%20(Receptor%20Activator%20of%20NF-κB%20Ligand)%20through%20Activation%20of%20Toll-like%20Receptor%202%20in%20Osteoblasts.%20J%20Biol%20Chem.%202015%20Aug%2014;290(33):20147-58.%20doi:%2010.1074/jbc.M115.655787.%20Epub%202015%20Jun%2017.%20doi:%2010.1074/jbc.M115.655787
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Kassem%20A,%20Henning%20P,%20Lundberg%20P,%20et%20al.%20Porphyromonas%20gingivalis%20Stimulates%20Bone%20Resorption%20by%20Enhancing%20RANKL%20(Receptor%20Activator%20of%20NF-κB%20Ligand)%20through%20Activation%20of%20Toll-like%20Receptor%202%20in%20Osteoblasts.%20J%20Biol%20Chem.%202015%20Aug%2014;290(33):20147-58.%20doi:%2010.1074/jbc.M115.655787.%20Epub%202015%20Jun%2017.%20doi:%2010.1074/jbc.M115.655787
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Kassem%20A,%20Henning%20P,%20Lundberg%20P,%20et%20al.%20Porphyromonas%20gingivalis%20Stimulates%20Bone%20Resorption%20by%20Enhancing%20RANKL%20(Receptor%20Activator%20of%20NF-κB%20Ligand)%20through%20Activation%20of%20Toll-like%20Receptor%202%20in%20Osteoblasts.%20J%20Biol%20Chem.%202015%20Aug%2014;290(33):20147-58.%20doi:%2010.1074/jbc.M115.655787.%20Epub%202015%20Jun%2017.%20doi:%2010.1074/jbc.M115.655787
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Kassem%20A,%20Henning%20P,%20Lundberg%20P,%20et%20al.%20Porphyromonas%20gingivalis%20Stimulates%20Bone%20Resorption%20by%20Enhancing%20RANKL%20(Receptor%20Activator%20of%20NF-κB%20Ligand)%20through%20Activation%20of%20Toll-like%20Receptor%202%20in%20Osteoblasts.%20J%20Biol%20Chem.%202015%20Aug%2014;290(33):20147-58.%20doi:%2010.1074/jbc.M115.655787.%20Epub%202015%20Jun%2017.%20doi:%2010.1074/jbc.M115.655787
http://www.ncbi.nlm.nih.gov/pubmed/16730216
http://www.ncbi.nlm.nih.gov/pubmed/16730216
http://www.ncbi.nlm.nih.gov/pubmed/16730216
http://www.ncbi.nlm.nih.gov/pubmed/19153223
http://www.ncbi.nlm.nih.gov/pubmed/19153223
http://www.ncbi.nlm.nih.gov/pubmed/19153223
http://www.ncbi.nlm.nih.gov/pubmed/19153223
http://www.ncbi.nlm.nih.gov/pubmed/19157532
http://www.ncbi.nlm.nih.gov/pubmed/19157532
http://www.ncbi.nlm.nih.gov/pubmed/18173373
http://www.ncbi.nlm.nih.gov/pubmed/18173373
http://www.ncbi.nlm.nih.gov/pubmed/18173373
http://www.ncbi.nlm.nih.gov/pubmed/20192991
http://www.ncbi.nlm.nih.gov/pubmed/20192991
http://www.ncbi.nlm.nih.gov/pubmed/20192991
http://www.ncbi.nlm.nih.gov/pubmed/20192991
http://www.ncbi.nlm.nih.gov/pubmed/20436074
http://www.ncbi.nlm.nih.gov/pubmed/20436074
http://www.ncbi.nlm.nih.gov/pubmed/20436074
http://www.ncbi.nlm.nih.gov/pubmed/20436074
http://www.ncbi.nlm.nih.gov/pubmed/20436074
http://www.ncbi.nlm.nih.gov/pubmed/19246161
http://www.ncbi.nlm.nih.gov/pubmed/19246161
http://www.ncbi.nlm.nih.gov/pubmed/19246161
http://www.ncbi.nlm.nih.gov/pubmed/19246161
http://www.ncbi.nlm.nih.gov/pubmed/26554752
http://www.ncbi.nlm.nih.gov/pubmed/26554752
http://www.ncbi.nlm.nih.gov/pubmed/26554752
http://www.ncbi.nlm.nih.gov/pubmed/26554752
http://www.ncbi.nlm.nih.gov/pubmed/26554752
http://www.ncbi.nlm.nih.gov/pubmed/24782175
http://www.ncbi.nlm.nih.gov/pubmed/24782175
http://www.ncbi.nlm.nih.gov/pubmed/24782175
http://www.ncbi.nlm.nih.gov/pubmed/24017968
http://www.ncbi.nlm.nih.gov/pubmed/24017968
http://www.ncbi.nlm.nih.gov/pubmed/24017968
http://www.ncbi.nlm.nih.gov/pubmed/24017968
http://www.ncbi.nlm.nih.gov/pubmed/26379192
http://www.ncbi.nlm.nih.gov/pubmed/26379192
http://www.ncbi.nlm.nih.gov/pubmed/26379192
http://www.ncbi.nlm.nih.gov/pubmed/25534621
http://www.ncbi.nlm.nih.gov/pubmed/25534621
http://www.ncbi.nlm.nih.gov/pubmed/25534621
http://www.ncbi.nlm.nih.gov/pubmed/18564145
http://www.ncbi.nlm.nih.gov/pubmed/18564145
http://www.ncbi.nlm.nih.gov/pubmed/18564145
http://www.ncbi.nlm.nih.gov/pubmed/24603927
http://www.ncbi.nlm.nih.gov/pubmed/24603927
http://www.ncbi.nlm.nih.gov/pubmed/24603927
http://www.ncbi.nlm.nih.gov/pubmed/24603927
http://www.ncbi.nlm.nih.gov/pubmed/22647860
http://www.ncbi.nlm.nih.gov/pubmed/22647860
http://www.ncbi.nlm.nih.gov/pubmed/22647860
http://www.ncbi.nlm.nih.gov/pubmed/22647860
http://www.ncbi.nlm.nih.gov/pubmed/24263145
http://www.ncbi.nlm.nih.gov/pubmed/24263145
http://www.ncbi.nlm.nih.gov/pubmed/24263145
http://www.ncbi.nlm.nih.gov/pubmed/24263145
http://www.ncbi.nlm.nih.gov/pubmed/24263145
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Williams%20RC,%20Jeffcoat%20MK,%20Howell%20TH,%20et%20al.%20Altering%20the%20progression%20of%20human%20alveolar%20bone%20loss%20with%20the%20non-steroidal%20anti-inflammatory%20drug%20flurbiprofen.%20J%20Periodontol.%201989%20Sep;60(9):485-90
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Williams%20RC,%20Jeffcoat%20MK,%20Howell%20TH,%20et%20al.%20Altering%20the%20progression%20of%20human%20alveolar%20bone%20loss%20with%20the%20non-steroidal%20anti-inflammatory%20drug%20flurbiprofen.%20J%20Periodontol.%201989%20Sep;60(9):485-90
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Williams%20RC,%20Jeffcoat%20MK,%20Howell%20TH,%20et%20al.%20Altering%20the%20progression%20of%20human%20alveolar%20bone%20loss%20with%20the%20non-steroidal%20anti-inflammatory%20drug%20flurbiprofen.%20J%20Periodontol.%201989%20Sep;60(9):485-90
file:///C:/Users/richter.ns/Documents/Wfw/internet/cecourses/Williams%20RC,%20Jeffcoat%20MK,%20Howell%20TH,%20et%20al.%20Altering%20the%20progression%20of%20human%20alveolar%20bone%20loss%20with%20the%20non-steroidal%20anti-inflammatory%20drug%20flurbiprofen.%20J%20Periodontol.%201989%20Sep;60(9):485-90
http://www.joponline.org/doi/abs/10.1902/cap.2012.120022?journalCode=cap
http://www.joponline.org/doi/abs/10.1902/cap.2012.120022?journalCode=cap
http://www.joponline.org/doi/abs/10.1902/cap.2012.120022?journalCode=cap
http://www.joponline.org/doi/abs/10.1902/cap.2012.120022?journalCode=cap
http://www.ncbi.nlm.nih.gov/pubmed/11142665
http://www.ncbi.nlm.nih.gov/pubmed/11142665
http://www.ncbi.nlm.nih.gov/pubmed/11142665
http://www.ncbi.nlm.nih.gov/pubmed/23594239
http://www.ncbi.nlm.nih.gov/pubmed/23594239
http://www.ncbi.nlm.nih.gov/pubmed/23594239
http://www.ncbi.nlm.nih.gov/pubmed/23594239
http://www.ncbi.nlm.nih.gov/pubmed/23594239
http://rd.springer.com/search?query=Safety+and+efficacy+of+biologic+disease-modifying+antirheumatic+drugs+in+older+rheumatoid+arthritis+patients%3A+staying+the+distance&search-within=Journal&facet-journal-id=40266
http://rd.springer.com/search?query=Safety+and+efficacy+of+biologic+disease-modifying+antirheumatic+drugs+in+older+rheumatoid+arthritis+patients%3A+staying+the+distance&search-within=Journal&facet-journal-id=40266
http://rd.springer.com/search?query=Safety+and+efficacy+of+biologic+disease-modifying+antirheumatic+drugs+in+older+rheumatoid+arthritis+patients%3A+staying+the+distance&search-within=Journal&facet-journal-id=40266
http://rd.springer.com/search?query=Safety+and+efficacy+of+biologic+disease-modifying+antirheumatic+drugs+in+older+rheumatoid+arthritis+patients%3A+staying+the+distance&search-within=Journal&facet-journal-id=40266
http://www.ncbi.nlm.nih.gov/pubmed/27107756
http://www.ncbi.nlm.nih.gov/pubmed/27107756
http://www.ncbi.nlm.nih.gov/pubmed/27107756
http://www.ncbi.nlm.nih.gov/pubmed/27107756
http://www.ncbi.nlm.nih.gov/pubmed/24965061
http://www.ncbi.nlm.nih.gov/pubmed/24965061


D E N T A L  A C A D E M Y  O F  C O N T I N U I N G  E D U C A T I O N

52 D e n t a l A c a d e m y O f C E . c o m

stress biomarkers, are associated with higher risk 

of chronic periodontitis in adults. J Periodontol. 

2014;85(12):1755-1762.

 101. Breivik T, Gundersen Y, Gjermo P, Opstad PK. Chronic 

treatment with the glucocorticoid receptor antagonist 

RU486 inhibits diabetes-induced enhancement 

of experimental periodontitis. J Periodontal Res. 

2014;49(1):36-44.

 102. Gonzalez SM, Payne JB, Yu F, et al. Alveolar bone 

loss is associated with circulating anti-citrullinated 

protein antibody (ACPA) in patients with rheumatoid 

arthritis. J Periodontol. 2015;86(2):222-231.

 103. Kaur S, Bright R, Proudman SM, Bartold PM. 

Does periodontal treatment influence clinical and 

biochemical measures for rheumatoid arthritis? A 

systematic review and meta-analysis. Semin Arthritis 

Rheum. 2014 \;44(2):113-122.
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Q UIC K AC C E S S c od e 20006

1. Currently, ___ individuals in the 
United States have been diagnosed 
with rheumatoid arthritis:

A. 150,000

B. 800,000

C. 1 million

D. 1.3 million

2. A significant clinical finding identified 
a clear distinction between rheumatoid 
arthritis and osteoarthritis in that:

A. Patients with rheumatoid arthritis 
demonstrate approximately three 
times higher rates of periodontitis 
than patients with osteoarthritis.

B. Patients with rheumatoid arthritis 
demonstrate a significantly poorer 
ability to perform oral care as compared 
with those with osteoarthritis.

C. Patients with osteoarthritis typically 
present with greater risk factors than 
those with rheumatoid arthritis.

D. All of the above

3. In a clinical study of a population of 
patients with rheumatoid arthritis, ___ 
had advanced forms of periodontitis.

A. 24.1%

B. 47.7%

C. 53.4%

D. 62.5%

4. The exact cause of rheumatoid arthritis is:

A. Synovial disturbance

B. Autoimmunity established at birth

C. Synergistic components of obesity 
and proinflammatory markers

D. Unknown

5. All of the following are types of 
rheumatoid arthritis as described 
in clinical trials except:

A. Self-limiting

B. Early-onset

C. Easily controlled

D. Progressive

6. The most recent research from the 
CDC has revealed that nearly ___ of 
all US adults age 30–79 have some 
form of periodontal disease.

A. 10%

B. One quarter

C. One third

D. Half

7. A 2010 study indicated that nearly 
___ of Americans have gingivitis 
with ___ presenting with a 
gingival index (GI) above 1.0.

A. 27.7% and 42%

B. 42.5% and 47.7%

C. 62.5% and 52.6%

D. 93.9% and 55.7%

8. Periodontitis has been identified as 
second only to which of the following as 
the most frequent modifiable contributor 
to the systemic inflammatory burden?

A. Obesity

B. Cardiovascular disease

C. Cancer

D. Diabetes

9. The 2018 American Academy of 
Periodontology Classifications include 
diagnostic terms of ___ and ___.

A. Severity and grade

B. Stage and grade

C. Prognosis and grade

D. Stage and prognosis

10. According to clinical studies, 
when is rheumatoid arthritis 
most commonly detected?

A. 2nd and 3rd decades of life

B. 3rd and 4th decades of life

C. 4th and 5th decades of life

D. 5th and 6th decades of life

11. Current understanding suggests 
rheumatoid arthritis may be initiated by:

A. Chronic systemic inflammation

B. History of trauma, such as 
knuckle cracking

C. Congenital components

D. Exogenous infective agents

12. The peptidylarginine deiminase (PAD) 
enzyme can be mediated by:

A. Smoking

B. Porphyromonas gingivalis

C. C-reactive proteins

D. Both A and B

13. The “two-hit” hypothesis suggests that:

A. Periodontal disease influences 
RA development in genetically 
at-risk individuals through direct 
effects of the microbial biofilm.

B. The inflammatory markers in RA 
mimic those in periodontal disease.

C. Inflammation in synovial joints generates 
an immune response in which 
antibodies subsequently destroy the 
supportive periodontal structures.

D. Green-complex bacteria are primarily 
responsible for the advancement 
in periodontal disease and RA.

14. All of the following are considered risk 
factors for periodontitis except:

A. Female sex

B. Hispanic ethnicity

C. Cigarette smoking

D. Uncontrolled or poorly controlled 
diabetes mellitus

15. The majority of periodontal disease 
cases can be categorized as:

A. Rapid progression

B. Moderate progression

C. Mild progression

D. No progression
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16. The pathophysiology as it relates 
to both periodontal disease and 
rheumatoid arthritis could be described 
as all of the following except:

A. The infiltration of gram-positive bacteria 
creates a profound inflammatory response.

B. Infection with periodontal 
pathogens leads to the formation of 
autoantibodies and causes RA.

C. A common inflammatory burden 
activates osteoclast function.

D. Periodontal disease and RA, when they 
exist together, can cause a cyclical 
exacerbation of systemic inflammation 
and a worsening of both diseases.

17. All of the following are considered 
red-complex bacteria of interest in 
periodontal disease and RA except:

A. Treponema denticola

B. Tannerella forsythia

C. Actinomyces israelii

D. Porphyromonas gingivalis

18. Which bacteria have a virulence factor 
that can produce citrullinated proteins, 
prompting some individuals to develop 
anticitrullinated protein antibodies?

A. Treponema denticola

B. Tannerella forsythia

C. Actinomyces israelii

D. Porphyromonas gingivalis

19. RA is described as an autoimmune 
response to citrullinated proteins, 
which occurs when proteins are 
enzymatically modified to replace 
the amino acid arginine with:

A. Citrulline

B. Phenylalanine

C. Tyrosine

D. None of the above

20. In clinical trials, patients with rheumatoid 
arthritis demonstrate higher levels of:

A. Bleeding on probing

B. IL-1β levels

C. TNF-α levels

D. All of the above

21. A PISA (periodontal inflamed 
surface area) score evaluates:

A. The estimated bleeding tendency 
within the gingival tissues

B. The history of inflammation 
within a periodontal pocket

C. The inflamed surface area 
within a periodontal pocket

D. The clinical attachment level 
and bleeding tendency in overall 
inflammation of a periodontal pocket

22. In a clinical study involving a group of 
patients with RA, PISA was correlated with:

A. Obesity

B. Disease activity score

C. Tobacco habits of the patient

D. Age of the patient

23. Which of the following have 
anti-inflammatory effects and 
are used to treat RA?

A. Antitumor necrosis factor alpha

B. Nonsteroidal anti-inflammatory drugs

C. Steroidal anti-inflammatory drugs

D. All of the above

24. NSAID anti-inflammatory medications 
have shown an adjunctive benefit in:

A. Reducing overall signs of periodontal 
inflammation in patients with periodontitis

B. Reducing the inflammatory 
burden in patients with RA

C. Reducing inflammation in 
patients who use tobacco

D. All of the above

25. Which of the following drugs used to 
treat RA have been shown to place 
the periodontium at an increased 
susceptibility to advancement of disease?

A. Antitumor necrosis factor alpha

B. Nonsteroidal anti-inflammatory drugs

C. Steroidal anti-inflammatory drugs

D. All of the above

26. When considering periodontal therapy 
on a patient being managed for RA, the 
clinician must consider the following:

A. Decreased immune response

B. Risk of phenylalanine

C. Higher infection rates

D. Both A and C

27. A recent study found that periodontal 
therapy had a strong influence in reducing 
which particular inflammatory cytokine?

A. TNF-α

B. CRP

C. ACPA

D. RF

28. Nonsurgical periodontal therapy has 
also been shown to decrease GCF 
levels of which of the following?

A. IL-1β

B. Serum TNF-α levels

C. Both A and B

D. None of the above

29. Subantimicrobial dose doxycycline, 
as approved by the US Food and Drug 
Administration, is considered:

A. 20 mg BID

B. 40 mg BID

C. 20 mg QID

D. 40 mg QID

30. Subantimicrobial dose doxycycline 
has been shown to have an enhanced 
effect when combined with:

A. Nonsteroidal anti-inflammatory drugs

B. Acetaminophen

C. Penicillin

D. Hydrogen peroxide BID
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INSTRUCTIONS
All questions have only one answer. Grading of this examination is done manually. Participants will receive 
confirmation of passing by receipt of a verification form. Verification of Participation forms will be mailed within 
two weeks after taking an examination.

COURSE EVALUATION AND FEEDBACK
We encourage participant feedback. Complete the survey above and e-mail feedback to Aileen Gunter 
(agunter@endeavorb2b.com) and Laura Winfield (lwinfield@endeavorb2b.com).

COURSE CREDITS AND COST
All participants scoring at least 70% on the examination will receive a verification form for three (3) continuing 
education (CE) credits. Participants are urged to contact their state dental boards for continuing education 
requirements. The cost for courses ranges from $20 to $110.

PROVIDER INFORMATION
Endeavor Business Media is an ADA CERP–recognized provider. ADA CERP is a service of the American Dental 
Association to assist dental professionals in identifying quality providers of continuing dental education. ADA 
CERP neither approves nor endorses individual courses or instructors, nor does it imply acceptance of credit 
hours by boards of dentistry. Concerns about a continuing education (CE) provider may be directed to the provider 
or to ADA CERP at ada.org/gotocerp. 

Endeavor is designated as an approved PACE program provider by the Academy of General Dentistry. The formal 
continuing dental education programs of this program provider are accepted by the AGD for fellowship, mastership, 
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or AGD endorsement. The current term of approval extends from 11/1/2019 to 10/31/2022. Provider ID# 320452.

Endeavor Business Media is a California CE provider. The California provider number is RP5933. Expires 7/31/2022.

RECORD KEEPING
Endeavor Business Media maintains records of your successful completion of any exam for a minimum of six 
years. Please contact our offices for a copy of your CE credits report. This report, which will list all credits earned 
to date, will be generated and mailed to you within five business days of receipt. 

EDUCATIONAL DISCLAIMER
Completing a single CE course should not provide enough information to give participants the feeling that they 
are experts in the field related to the course topic. It is a combination of many educational courses and clinical 
experience that allows the participant to develop skills and expertise. 

CANCELLATION AND REFUND POLICY
Any participant who is not 100% satisfied with this course can request a full refund by contacting Endeavor 
Business Media in writing. 
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Educational Objectives
1. Understand the current scientific literature concerning the association between periodontal health and 

rheumatoid arthritis (RA) and discuss the interactions between these two conditions with patients

2. Discuss with patients the common risk factors and potential shared etiologic factors associated with 
periodontitis and RA and become familiarized with strategies to treat those risk factors

3. Evaluate the evidence supporting delivery of nonsurgical periodontal treatment and adjunctive therapies in 
patients with RA and periodontitis and their potential impact on RA development and symptoms

4. Evaluate patients’ risk factors and oral home-care practices while focusing on individualized patient needs 
and severity of RA disease markers

5. Discuss with members of the interprofessional team about the importance of, and effective methods for, 
treatment of periodontal disease in patients with RA

Course Evaluation

1. Were the individual course objectives met? 

Objective #1:  Yes  No

Objective #2:  Yes  No

Objective #3:  Yes  No

Objective #4:  Yes  No 

Objective #5:  Yes  No  

Please evaluate this course by responding to the following statements, using a scale of excellent (5) to poor (0). 

2. To what extent were the course objectives accomplished overall? 5 4 3 2 1 0

3. Please rate your personal mastery of the course objectives. 5 4 3 2 1 0

4. How would you rate the objectives and educational methods? 5 4 3 2 1 0

5. How do you rate the author’s grasp of the topic? 5 4 3 2 1 0

6. Please rate the instructor’s effectiveness. 5 4 3 2 1 0

7. Was the overall administration of the course effective? 5 4 3 2 1 0

8. Please rate the usefulness and clinical applicability of this course.  5 4 3 2 1 0

9. Please rate the usefulness of the supplemental webliography. 5 4 3 2 1 0

10. Do you feel that the references were adequate? Yes No

11. Would you participate in a similar program on a different topic? Yes No

12. If any of the continuing education questions were unclear or ambiguous, please list them.

13. Was there any subject matter you found confusing? Please describe.

14. How long did it take you to complete this course? 

15. What additional continuing dental education topics would you like to see?
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