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Background: Rheumatoid arthritis (RA) and periodontitis are
common chronic inflammatory conditions. Recent studies showed
a beneficial effect of periodontal treatment on the severity of active
RA. This study was undertaken to further examine the effect of non-
surgical periodontal treatment on the signs and symptoms of RA in
patients treated with or without anti-tumor necrosis factor-alpha
(anti-TNF-a) medications. The effect of anti-TNF-a therapy on
periodontitis also was assessed.

Methods: Forty participants diagnosed with moderate/severe RA
(under treatment for RA) and severe periodontitis were randomly
assigned to receive initial non-surgical periodontal therapy with
scaling/root planing and oral hygiene instructions (n = 20) or no
periodontal therapy (n = 20). To control RA, all participants had
been using disease-modifying anti-rheumatic drugs, and 20 had
also been using anti-TNF-a before randomization. Probing depth
(PD), clinical attachment level (CAL), bleeding on probing (BOP),
gingival index (GI), plaque index (PI), RA disease activity score
28 (DAS28), and erythrocyte sedimentation rate (ESR) were mea-
sured at baseline and 6 weeks later. Linear mixed models were used
to identify significant differences between subjects who received
periodontal treatment and those who did not.

Results: Patients receiving periodontal treatment showed a sig-
nificant decrease in the mean DAS28, ESR (P <0.001), and serum
TNF-a (P <0.05). There was no statistically significant decrease in
these parameters in patients not receiving periodontal treatment.
Anti-TNF-a therapy resulted in a significant improvement in CAL,
PD, BOP, and GI.

Conclusions: Non-surgical periodontal therapy had a beneficial
effect on the signs and symptoms of RA, regardless of the medica-
tions used to treat this condition. Anti-TNF-a therapy without peri-
odontal treatment had no significant effect on the periodontal
condition. J Periodontol 2009;80:535-540.
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R
heumatoid arthritis (RA) is a
chronic systemic inflamma-
tory disorder of unknown eti-

ology that primarily involves joints.
Periodontitis and RA share similar
clinical and pathogenic character-
istics.1-3 Clinically, both diseases
are characterized by the local de-
struction of hard and soft tissues
as a consequence of inflammation,
and the pathogenesis includes the
release of cytokines and matrix
metalloproteinases (MMPs) from in-
flammatory cells.4-7 The expression
of proinflammatory cytokines, such
as tumor necrosis factor-alpha
(TNF-a), leads to the propagation
of inflammation and the release of
high levels of inflammatory media-
tors that result in bone destruction.8

TNF-a inhibitors reduce the recruit-
ment of inflammatory cells, osteo-
clast formation, and bone loss.9

Several studies10-18 suggested a
relationship between RA and peri-
odontitis; RA may have a negative
impact on periodontal condition and
viceversa.Mercadoetal.12 reported
a significantly high prevalence of
moderate to severe periodontitis in
individuals with RA. In addition, the
converse is true: periodontitis pa-
tients have a higher prevalence of RA
compared to thegeneral population.12
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Ramamurthy et al.13 found that induction of experi-
mental arthritis in rats resulted in periodontal destruc-
tion and increased cytokines and MMPs in the
periodontal tissues. Oral bacterial DNAs are detected
in serum and synovial fluid of patients with RA.14 Pa-
tients with RA also have a significantly higher level of
immunoglobulin G antibody against Porphyromonas
gingivalis, Prevotella intermedia, and Tannerella for-
sythia (previously T. forsythensis).13 Furthermore,
two recent clinical trials16,17 suggested that the treat-
ment of periodontal disease might have a significant
impact on RA severity. Similarly, subjects with RA
have significantly increased periodontal attachment
loss compared to controls, and oral hygiene may only
partially account for the association.18

Recently, TNF-a blocking agents have been devel-
oped and used for managing RA.19 Studies in ani-
mals9,20 and in humans21 suggested that anti-TNF-a

therapy may reduce the severity of periodontitis.
The present study was undertaken to evaluate the ef-
fect of periodontal therapy on serum TNF-a levels and
the clinical status of patients with RA treated with or
without TNF-a blocking agents. The effect of anti-
TNF-a therapy on the periodontal condition of pa-
tients with RA was also evaluated.

MATERIALS AND METHODS

Participants
This study was conducted from February 4 to Novem-
ber 20, 2007; written informed consent was obtained
from all subjects prior to their enrollment. The study
was approved by the Institutional Review Board of
University Hospitals Cleveland/Case Medical Center
(No. 10-06-41 on January 24, 2007).

Inclusion criteria were age ‡30 years, confirmed di-
agnosis of active RA, generalized severe chronic peri-
odontitis, and ‡20 teeth present. Exclusion criteria
were antibiotic use during the 3 months prior to the
study, smoking, diabetes, severe xerostomia, and
pregnancy.

Forty subjects, recruited from the Rheumatology
Division, University Hospitals of Cleveland, were en-
rolled. Of these, 20 subjects were taking disease-
modifying antirheumatic drugs (DMARDs) alone
and the other 20 subjects were on a combination of
DMARDs and anti-TNF-a medication for manage-
ment of their RA. Each of these groups of 20 partici-
pants was randomized to the treatment (n = 10) or
control (n = 10) group. This resulted in the following
four groups (10 subjects each): periodontal treatment
only (group A), no periodontal treatment and no anti-
TNF-a drug (group B), periodontal treatment and
anti-TNF-a drug (group C), and anti-TNF-a drugs
only (group D). DMARDs consisted of the following:
methotrexate, hydroxychloroquine, leflunomide, and
sulfasalazine, whereas anti-TNF-a drugs included

infliximab, etanercept, and adalimumab. The dosages
of the previous medications were determined by the
treating rheumatologist based on the patients’ needs.

Data Collection
The following information was obtained from the sub-
jects’ medical records: age, gender, medical history,
and medications used by the subjects. Periodontal
and RA status, as well as serum TNF-a level, were as-
sessed at baseline and 6 weeks thereafter. The follow-
ing data were recorded by a calibrated examiner to
assess periodontal status: probing depth (PD) and
clinical attachment level (CAL) at six sites per tooth,
gingival index (GI) of Löe and Silness,22 plaque index
(PI) of Löe,23 percentage of sites with bleeding on
probing (BOP), and number of teeth present. To as-
sess RA status, the following data were abstracted
from the patients’ records: number of tender joints
(TJs) and swollen joints (SJs), patients’ general as-
sessment of their condition scored on a visual analog
scale (VAS), erythrocyte sedimentation rate (ESR),
and disease activity score 28 joints (DAS28). DAS28
is a numeric index that was introduced and validated
in 1995.24 DAS28 score is calculated using TJ, SJ,
VAS, and ESR. It is a widely used method for the
assessment of RA disease activity in daily practice.
To assess TNF-a, 2 ml blood was drawn at each visit,
and enzyme-linked immunosorbent assay was used
for TNF-a analysis. Subjects in the periodontal treat-
ment groups (A and C) received oral hygiene in-
structions along with full-mouth scaling/root planing
immediately after the baseline assessment. Partici-
pants in the control groups (B and D) were scheduled
for periodontal treatment after completion of the
study.

Statistical Analyses
The characteristics of the study participants (age,
gender, and RA severity) were compared among the
groups using the Kruskal-Wallis and x2 tests. Differ-
ences in PD, CAL, PI, and GI among the groups were
compared using linear mixed models adjusted for age,
gender, rheumatoid factor (RF), tooth type, and ran-
dom effect from patients. The analyses were per-
formed using the average values from each tooth.
For BOP, the difference in the percentage of bleeding
sites was calculated for each subject, and a linear re-
gression model adjusted for age, gender, and RF was
used to examine within-group differences. Linear re-
gression models adjusted for age and gender were
used to compare the intragroup differences in ESR
and DAS28. The difference in the TNF-a level within
each group from baseline to 6 months was tested us-
ing a two-sided paired t test. Linear mixed models, ad-
justed for baseline values, age, gender, RF, tooth type,
and random effect from patients, were used to exam-
ine the intergroup differences in PD, CAL, PI, and GI.
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A linear regression model adjusted for baseline
values, age, gender, and RF was used to compare
BOP among the groups. Linear regression models ad-
justed for baseline values, age, and gender were used
to compare differences in ESR and DAS28 among the
groups. The effect of periodontal treatment or anti-
TNF-a treatment on RA were assessed from linear
mixed models and linear models with dichotomous
variables indicating whether the patient received peri-
odontal treatment or anti-TNF-a treatment. Linear
mixed models were fitted using a statistical procedure
in software.i

RESULTS

The distribution of the baseline variables (age, gen-
der, and RA severity) is given in Table 1. There was
a significant difference in the age of the patients
among the four groups: groups A and D had older pa-
tients compared to groups B and C. No differences
were found among the groups with regard to gender
or RA severity.

Table 2 presents the differences in periodontal and
RA parameters at baseline and 6 weeks. Subjects re-
ceiving periodontal therapy (groups A and C) showed
a statistically significant improvement in ESR,
DAS28, PD, BOP, PI, and GI when pre- and post-treat-
ment visits were compared. No significant changes
between the visits were observed in the control groups
(groups B and D). When subjects receiving periodon-
tal therapy (groups A and C) were compared to the
control subjects (groups B and D), statistically signifi-
cant differences in DAS28, PD, CAL, BOP, PI, and GI
were observed among the groups (P <0.01), whereas
ESR was not significantly different among the groups
(P = 0.64). When subjects on the anti-TNF-a therapy
(groups C and D) were compared to those not receiv-
ing TNF-a therapy (groups A and B), ESR, PD, CAL,
BOP, and GI were significantly different among the
groups (P <0.05). DAS28 and PI were not significantly

different between those receiving TNF-a therapy or
not (P >0.05).

Subjects receiving periodontal therapy (groups A
and C) showed a statistically significant decrease in
the number of SJs and VAS values after periodontal
therapy. Subjects in group C also showed a statisti-
cally significant decrease in the number of TJs after
periodontal therapy. No improvement in SJs, TJs, or
VAS was seen in groups B and D. Subjects receiving
periodontal therapy (groups A and C) showed a signif-
icant improvement in SJs (P <0.001), TJs (P = 0.2),
and VAS (P <0.001) compared to the control subjects
(groups B and D). These parameters were not signif-
icantly different between those treated with or without
anti-TNF-a drugs (P >0.05). Table 3 presents the num-
ber of subjects showing a decrease in the serum TNF-a
level between baseline and 6 weeks. Fifty percent of
the subjects in group A and 40% of those in group C
showed a decrease in serum TNF-a levels after peri-
odontal treatment, whereas only 20% of the subjects
in groups B and D showed such a decrease. The de-
crease in the mean TNF-a level between baseline
(77.79 – 53.99 pg/ml) and 6 weeks (42.48 – 42.95
pg/ml) was statistically significant (P <0.001) in the
periodontally treated subjects (groups A and C). In
the control subjects (groups B and D), the difference
was insignificant (P = 0.2); the mean TNF-a level at
baseline and 6 weeks was 37.13 – 39.94 and 77.89 –
93.59, respectively.

DISCUSSION

Non-surgical periodontal treatment of subjects with
moderate/severe chronic periodontitis and RA reduced
the severityof RA as measured bydisease activity score
(DAS28). An improvement in ESR, number of SJs and
TJs, and VAS also was observed in periodontally
treated subjects. No such improvement was seen in

Table 1.

Characteristics of the Study Sample

Variable

Overall

(N = 40)

Group

P ValueA (n = 10) B (n = 10) C (n = 10) D (n = 10)

Age (years; median [range]) 55.5 (39 to 87) 69 (46 to 83) 49 (42 to 68) 54.5 (40 to 88) 63 (39 to 87) 0.0337

Gender (n [%]) 0.3051
Male 5 (12.5) 2 (20) 0 (0) 2 (20) 1 (10)
Female 35 (87.5) 8 (80) 10 (100) 8 (80) 9 (90)

RA (n [%]) 0.0741
Moderate 10 (25) 0 (0) 3 (30) 2 (20) 5 (50)
Severe 30 (75) 10 (100) 7 (70) 8 (80) 5 (50)

i Proc Mixed, SAS for Windows, version 9.1, SAS Institute, Cary, NC.
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untreated controls. The difference between periodon-
tally treated and non-treated subjects was statistically
significant. These findings are in agreement with pre-
vious studies16,17 that suggest a beneficial effect of
periodontal therapy on RA status. They also support
the concept that periodontal disease is a systemic in-
flammatory condition.25-28 Periodontal treatment was
shown to decrease systemic inflammatory products.29

Thus, the improvement in RA status after periodontal
therapy might be attributed to a reduction in these
markers. Another possible explanation is that elimina-
tion of periodontal pathogens by scaling and root plan-
ing reduces exposure of the joint structures to bacteria
and their toxins, which leads to improved RA status.30

Subjects on anti-TNF-a therapy showed a statisti-
cally significant improvement in ESR, CAL, PD, BOP,
and GI compared to those not receiving this therapy.
This is consistent with findings of a previous study21

in subjects with RA that showed an inverse association
between the use of anti-TNF-a therapy and the severity
of periodontitis. However, the severity of RA, as mea-
sured by DAS28, was not significantly different in sub-
jects treated with or without anti-TNF-a drugs. This
could be attributed, in part, to the prolonged use of
anti-TNF-a therapy before initiation of the study.

A significant reduction in serum TNF-a level be-
tween baseline and 6 weeks was observed in peri-
odontally treated subjects but not among untreated
controls. This is consistent with the findings of two
recent studies,31,32 in which the treatment of subjects
with moderate to severe chronic periodontitis signifi-
cantly reduced the level of circulating TNF-a. Those
results contradict the findings of other studies33,34 in
which periodontal treatment did not affect the level
of circulating TNF-a. However, none of the aforemen-
tioned studies was conducted in patients with RA.
TNF-a is suggested to play an important role in the
process of inflammation with systemic effects and is
implicated in the pathogenic mechanisms of RA.19

Thus, the reported reduction in the level of serum
TNF-a in the present study could be another possible
mechanism by which periodontal treatment reduces
the severity of RA.

Table 2.

Mean (SD) of Periodontal and RA Parameters at Baseline and 6 Weeks

Group A Group B Group C Group D P Value

Outcomes Baseline 6 Weeks Baseline 6 Weeks Baseline 6 Weeks Baseline 6 Weeks

Between

Four

Groups

Periodontal

Treatment

Vs. No

Periodontal

Treatment

Anti-

TNF-a Therapy

Vs. No Anti-

TNF-a Therapy

CAL (mm) 3.53 (0.99) 3.40 (0.88) 3.44 (1.03) 3.47 (1.00) 3.82 (1.11) 3.52 (0.95)* 4.04 (1.07) 4.02 (1.03) <0.001 <0.001 <0.001

PD (mm) 3.06 (0.80) 2.85 (0.65)* 3.01 (0.71) 3.01 (0.69) 3.25 (0.70) 2.82 (0.49)
†

3.55 (0.83) 3.50 (0.79) <0.001 <0.001 0.107

BOP (n sites) 0.83 (1.11) 0.63 (0.93)
†

0.75 (0.03) 0.81 (1.01) 1.72 (1.98) 1.12 (1.49)
†

1.58 (1.82) 1.37 (1.68) <0.001 0.003 <0.001

GI 0.71 (0.49) 0.61 (0.43)
†

0.59 (0.44) 0.62 (0.42) 0.92 (0.67) 0.74 (0.53)
†

0.95 (0.72) 0.88 (0.66) <0.001 <0.001 <0.001

PI 1.09 (0.84) 0.80 (0.68)
†

0.82 (0.51) 0.87 (0.51) 1.17 (0.90) 0.72 (0.61)
†

1.07 (0.74) 1.08 (0.67) <0.001 0.008 0.327

ESR (mm/hour ;

mean [range])

52.5 (19 to 122)10.5 (7 to 39)
†

15.5 (10 to 120)10.0 (1 to 61)51.5 (11 to 86)22.5 (1 to 60)
†

27 (9 to 63)17 (8 to 60) 0.162 0.640 0.037

DAS28 5.09 (1.01) 3.51 (1.11)
†

4.29 (0.95) 3.98 (0.63) 4.96 (0.99) 3.54 (1.05)* 4.34 (1.34) 4.10 (1.09) 0.0269 0.005 0.596

SJs (median) 3.5 2.1
†

2.8 3.1 4.9 2.9
†

4.2 3.7 <0.001 <0.001 0.268

TJs (median) 3.1 1.8 3.8 3.7 4.3 2.3* 2.6 2.6 0.102 0.017 0.536

VAS 68 48
†

54.5 60 50 30
†

49.5 45 <0.001 <0.001 0.0926

* P <0.05, baseline versus 6 weeks.
† P <0.01, baseline versus 6 weeks.

Table 3.

Frequency and Percentage of Patients
With a Decrease in TNF-a

Group n %

A 5 50

B 2 20

C 4 40

D 2 20

Total 13 32.5
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CONCLUSION

The present findings indicate that control of periodon-
tal infection and inflammation by means of scaling
and root planing and oral hygiene in subjects with
moderate to severe periodontal disease might con-
tribute to a reduction in the signs and symptoms of ac-
tive RA as well as to a reduction in the serum levels of
TNF-a.
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Zönnchen B, Bolten WW. Risk for periodontal disease
in patients with longstanding rheumatoid arthritis.
Arthritis Rheum 1997;40:2248-2251.

11. Mercado F, Marshall RI, Klestov AC, Bartold PM. Is
there a relationship between rheumatoid arthritis and
periodontal disease? J Clin Periodontol 2000;27:267-
272.

12. Mercado FB, Marshall RI, Klestov AC, Bartold PM.
Relationship between rheumatoid arthritis and peri-
odontitis. J Periodontol 2001;72:779-787.

13. Ramamurthy NS, Greenwald RA, Celiker MY, Shi EY.
Experimental arthritis in rats induces biomarkers of
periodontitis which are ameliorated by gene therapy
with tissue inhibitor of matrix metalloproteinases. J Peri-
odontol 2005;76:229-233.

14. Moen K, Brun JG, Valen M, et al. Synovial inflamma-
tion in active rheumatoid arthritis and psoriatic arthri-
tis facilitates trapping of a variety of oral bacterial
DNAs. Clin Exp Rheumatol 2006;24:656-663.

15. Ogrendik M, Kokino S, Ozdemir F, Bird PS, Hamlet S.
Serum antibodies to oral anaerobic bacteria in patients
with rheumatoid arthritis. MedGenMed 2005;7:2.

16. Ribeiro J, Leao A, Novaes AB. Periodontal infection
as a possible severity factor for rheumatoid arthritis.
J Clin Periodontol 2005;32:412-416.

17. Al-Katma MK, Bissada NF, Bordeaux JM, Sue J,
Askari AD. Control of periodontal infection reduces
the severity of active rheumatoid arthritis. J Clin
Rheumatol 2007;13:134-137.

18. Pischon N, Pischon T, Kroger J, et al. Association
among rheumatoid arthritis, oral hygiene, and peri-
odontitis. J Periodontol 2008;79:979-986.

19. Toussirot E, Wendling D. The use of TNF-alpha
blocking agents in rheumatoid arthritis: An update.
Expert Opin Pharmacother 2007;8:2089-2107.

20. Di Paola R, Mazzon E, Muia C, et al. Effects of
etanercept, a tumour necrosis factor-alpha antagonist,
in an experimental model of periodontitis in rats. Br J
Pharmacol 2007;150:286-297.

21. Kiarash O, Bissada N, Arauz-Dutari J, Askari A. Im-
pact of anti-TNF therapy on periodontitis in rheumatoid
arthritis patients. J Dent Res 2007; 86(Spec. Issue A):
Abstr. 2506. Available at: http://www.dentalresearch.org.
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