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Periodontitis is associated with rheumatoid arthri-
tis: a study with longstanding rheumatoid arthritis
patients in Korea
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Background/Aims: A cross-sectional study was undertaken to investigate the
association between severity of periodontitis and clinical manifestation of rheu-
matoid arthritis (RA).

Methods: Two hundred sixty-four RA patients and 88 age- and sex-matched con-
trols underwent dental exam. Additionally, clinical manifestations including
disease activity and anti-citrullinated protein antibodies were evaluated in RA
patients.

Results: The prevalence of moderate or severe periodontitis was higher in RA pa-
tients compared to controls (63.6% Vs 34.1%, p < 0.001). In markers of periodontal
inflammation, bleeding on probing was correlated with disease activity score 28 (r
= 0.128, p = 0.041), RA disease duration (r = 0.211, p = 0.001), erythrocyte sedimen-
tation rate (ESR; r = 0.141, p = 0.023), anti-cyclic citrullinated peptide antibody (r
= 0.183, p = 0.009), and anti-citrullinated a-enolase peptide-1 antibody (r = 0.143,
p = 0.025). Gingival index was correlated with RA duration (r = 0.262, p < 0.001),
ESR (r = 0.162, p = 0.009), anti-cyclic citrullinated peptide antibody (r = 0.203, p =
0.004) and anti-citrullinated a-enolase peptide-1 antibody (r = 0.225, p < 0.001).
Periodontal structural damage represented by probing pocket depth and clinical
attachment level were less in RA patients with human leukocyte antigen (HLA)-
DRBA1 shared epitope compared than those without shared epitope (p = 0.005 and
b =0.000, respectively).

Conclusions: The prevalence of moderate or severe periodontitis was increased
in RA patients compared to controls. Periodontal inflammation was correlated
with RA disease duration, ESR, and anti-citrullinated protein antibodies. Peri-
odontal structural damage was less in RA patients with HLA-DRB:1 shared epi-
tope.
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INTRODUCTION

Antibodies against the citrullinated proteins were re-
ported to be important in the pathogenesis of anti-ci-
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trullinated protein antibody-positive rheumatoid ar-
thritis (RA) [1]. Epidemiologic studies have identified
smoking as a major risk factor for developing RA more
than 20 years ago [2,3], and smoking has been consid-
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ered to induce the enzyme peptidylarginine deaminase
(PAD), which can catalyze the conversion of arginine
into citrulline during lung inflammation [4]. This may
result in the formation of a new epitope and breakage
of immune tolerance, causing a pathologic state called
RA. However, smoking-induced lung citrullination is
not sufficient to explain all cases of anti-citrullinated
protein antibody-positive RA as far as there are a sub-
stantial number of non-smokers still developing RA.
Another candidate risk factor is chronic infection such
as periodontitis.

Periodontitis is a chronic inflammatory disease char-
acterized by loss of the periodontal ligament and alve-
olar bone, and it is a major cause of tooth loss. Patho-
genic processes in RA, which is characterized by synovial
inflammation and progressive destruction of cartilage
and bone, are similar to those in periodontitis. Also,
epidemiologic studies have demonstrated that the prev-
alence of periodontitis is increased in RA population
compared to the healthy subjects [5-9], and patients
with periodontitis have a higher prevalence of RA than
patients without periodontitis [10]. To explain this re-
lationship, the bacterium Porphyromonas gingivalis, one
of the major pathogens in periodontitis received great
attention. Successive studies showed that PAD produced
by P. gingivalis can citrullinate human peptide [11], and
there is a significant correlation between anti-P. gingi-
valis antibody titer and anti-cyclic citrullinated peptide
(CCP) antibodies [12]. Moreover, antibodies directed to-
wards the immunodominant epitope of human citrulli-
nated a-enolase were reported to cross react with a con-
served sequence on citrullinated P. gingivalis enolase [13].
However, no consistent association between anti-citrul-
linated protein antibody status [14-16] or disease activity
[16-18] of RA with periodontitis were demonstrated in
previous studies. Therefore, we investigated the preva-
lence and severity of periodontitis and its associated fac-
tors including disease activity, human leukocyte antigen
(HLA)-DRBA1 shared epitope, and anti-citrullinated pro-
tein antibodies including anti-CCP antibody, anti-ci-
trullinated a-enolase peptide-1 (anti-CEP-1) antibody in
Korean patients with RA.
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METHODS

Patients

We conducted a prospective, cross-sectional study
comparing RA patients with controls. RA patients who
satisfied the 1987 American College of Rheumatology
classification criteria for RA and age- and sex-matched
control group without arthritis were enrolled in a 3:1 ra-
tio at the rheumatology clinic of Seoul National Univer-
sity Hospital from May 2011 to February 2012. The Insti-
tutional Review Board and ethics committee approved
the protocol (H-1103-151-357), and written informed con-
sent was obtained from each patient and control before
enrollment in the study.

Study design

Patient’s data such as socio-demographic data, med-
ical history, and comorbidities were collected. In RA
patients, clinical parameters including 68 tender joint
count (TJC), 66 swollen joint count (SJC), disease du-
ration and medication were evaluated and erythrocyte
sedimentation rate (ESR) and serum C-reactive protein
(CRP) were measured. Disease activity score 28 (DAS28)
was calculated as [0.56 x V (28 TJC) + 0.28 x V (28 SJC)
+0.70 x In (ESR)] x 1.08 + 0.16 [19]. Serum rheumatoid
factor (RF), anti-CCP antibody, anti-CEP-1 antibody, an-
ti-arginine-containing a-enolase peptide 1 (anti-REP-1)
antibody, presence of HLA-DRB1 shared epitopes, and
radiographic erosive changes were evaluated at the time
point of obtaining samples.

Laboratory procedures

Anti-CEP-1 and anti-REP-1 antibodies were measured
by enzyme-linked immunosorbent assay. CEP-1 (KI-
HA-Cit-EIFDS-Cit-GNPTVE) [20] and REP-1 (KIHA-
R-EIFDS-R-GNPTVE) was synthesized by Peptron
(Daejeon, Korea). The 96-well plates (MaxiSorp, Nunc,
Roskilde, Denmark) were coated with CEP-1 peptide
or REP-1 peptide at 2 pg/mL (diluted in a 50 mM car-
bonate buffer, pH 9.6), and incubated overnight at 4°C.
After washing three times with phosphate-buffered
saline (PBS) containing 0.05% Tweenzo (pH 7.4) and
blocking with PBS containing 1% bovine serum albu-
min, 2-fold serial dilutions of serum from patients and
controls (first dilution 1:200) were added to the plate
and the bound human immunoglobulin G (IgG) was
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detected with Horseradish peroxidase-conjugated, gout
anti-human IgG antibodies (Millipore, Billerica, MA,
USA; 1/6,000 dilution), followed by the addition of a de-
veloper containing TMB (KPL, Gaithersburg, MD, USA).
The anti-CEP-1 antibody and anti-REP-1 antibody titers
were determined as the inverse value of the largest seri-
al dilution for which detectable antibody was observed.
Antibody titers above the 95th percentile of healthy con-
trols were arbitrarily considered as positive.

Serum RF were measured by the immunoturbidim-
etry method (Roche, Basel, Switzerland), and anti-CCP
antibody was measured by chemiluminescent micro-
particle immunoassay (Abbott, Lake Bluff, IL, USA) ac-
cording to the manufacturer’s instructions. Anti-CCP
antibody titer over 5 arbitrary units/mL was considered
as positive.

For high resolution HLA-DRB1 subtyping, group-spe-
cific amplification and single-strand conformation poly-
morphism analysis were performed, as described by Ban-
nai et al. [21], using specific primers and by hybridization
with sequence-specific oligonucleotides for HLA-DRB1
0101, 0102, 0103, 1001, 0401, 0403, 0404, 0405, 0400, 0407,
0408, and o410. Shared epitopes were determined, if the
HLA-DR type was one of following; HLA-DRB1 o101,
0102, 1001, 0401, 0404, 0405, 0408, and o410 [22].

Dental examination

In all of the subjects, the number of teeth (o to 28, ex-
cluding 3rd molars) was checked. Among the 295 RA
patients, the periodontal status was evaluated in 264
patients by dentists specialized in periodontology. Indi-
vidual with small number of teeth (less than 15) or ongo-
ing dental care were excluded because they could cause
bias in evaluation of overall severity of periodontitis.
Plaque index (PI) was evaluated as a marker of dental hy-
giene and was graded as 1, 2, and 3 (higher PI represent-
ed poor dental hygiene). Measurements were taken at 4
sites (three buccal points and one lingual point) of each
tooth and the mean values (from maximum 112 sites in
32 teeth) were used for calculating the PI [23].

Bleeding on probing (BOP), gingival index (GI), prob-
ing pocket depth (PPD), and clinical attachment level
(CAL) were used as the indices of periodontitis. Among
them, BOP and GI reflected periodontal inflammation
whereas PPD and CAL reflected periodontal structural
damage.
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BOP was assessed as positive/negative (coded into 1/0)
and positive BOP represented an early sign of inflam-
mation. Mean value measured at six sites in each tooth
was presented as the percentage and used as the BOP
in the patient. GI was graded as 1, 2, and 3, and a high-
er index represented more inflammation of the gingiva
[24]. Measurements were taken at four sites (three buccal
points and one lingual point) of each tooth, and mean
values of maximum 112 sites were used for calculating
the GI. PPD was measured by using the 15 mm-Univer-
sity of North Carolina (UNC) probe in mm scale, and a
higher index represented more severe structural chang-
es. PPD was measured at six sites (three buccal points
and three lingual points) in each tooth, and the mean
values of maximum 168 sites were used for calculating
the PPD. PPD values more than 4 mm were considered
to indicate the presence of a pathologic condition.

CAL is the distance from the cementoenamel junc-
tion to the base of the probable crevice. It was calculated
as sum of PPD and gingival recession measured with
15 mm-UNC probe in mm scale. Mean value calculat-
ed at 6 sites in each tooth was used as the CAL for the
patient, and CAL was regarded as the practical index of
periodontitis. The severity of periodontitis was defined
as slight (CAL 1 to 2 mm), moderate (CAL 3 to 4 mm), and
severe (CAL = 5 mm) according to American Academy of
Periodontology classification [25].

Statistical analyses

Statistical analysis of nonparametric variables was per-
formed with IBM SPSS version 19.0 (IBM Co., Armonk,
NY, USA). The correlations between periodontal indices
and RA disease activity/characteristics were analyzed by
Pearson or Spearman correlation coefficients, as appro-
priate. Baseline data were presented as mean + SD or
percentages (%) and analyzed by Student t test or chi-
square test. Mann-Whitney U test was applied for analy-
sis of independent nonparametric variables. All p values
are two-sided, and p values less than o.05 were consid-
ered statistically significant.

RESULTS

Baseline characteristics of RA patients and controls
The mean number of teeth in 295 RA patients and 88
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Table 1. Baseline characteristics of theumatoid arthritis patients and controls

Characteristic RA (n=264) Control (n = 88) p value
Age, yr 58.2 +12.0 58.2 £11.6 0.992
Female sex, % 87.5 87.5 1.000
Ever smokers, % 6.4 8.0 0.625
Alcohol users, % 17.0 25.0 0.268
Steroid users, % 473 o <0.001
NSAID users, % 8oy o <0.001
Biologic agent users, % 1.4 o <0.001
Comorbidity, %
Hypertension 16.9 17.0 0.810
Diabetes mellitus 5.6 23 0.262
Disease duration, yr 13.8+09.8
Presence of sicca syndrome, % (n) 6.8 (18/264)
DAS28 33%1.4
RF positive, % (n) 68.5 (176/257)
Anti-CCP antibody positive, % (n) 69.1(158/226)
Presence of HLA-DRB1 shared epitope, % (n) 63.4 (109/172)
Presence of bone erosion, % 65.6

Values are presented as mean + SD.

RA, rheumatoid arthritis; NSAID, nonsteroidal anti-inflammatory drug; DAS28, disease activity score 28; RF, rheumatoid fac-
tor; CCP, cyclic citrullinated peptide; HLA, human leukocyte antigen.

non-arthritic controls were 23.4 + 6.2 vs. 25.9 + 2.9, re-
spectively (p < 0.001). Twenty-eight RA patients (8.8%)
who had less than 15 teeth and three patients who were
receiving ongoing dental care were excluded from fur-
ther dental exam. As a result, 264 RA and 88 controls
underwent the study procedures. There were no signifi-
cant differences in the patient’s baseline characteristics
between the two groups. The proportion of smokers was
6.4% in the RA group and 8.0% in the control group.

Mean disease duration in RA patients was 13.8 + 9.8
years and mean DAS28 was 3.3 + 1.40. RA patients had
sicca syndrome (6.8%), RF (68.5%), anti-CCP antibody
(69.1%), anti-CEP-1 antibody (17.5%), and anti-REP-1 an-
tibody (19.1%). Radiographic erosion was found in 65.6%
of RA patients (Table 1).

Comparison of periodontal indices between RA
patients and controls

RA patients had significantly higher PI(0.84 + 0.49 vs. 0.71
+ 034, p = 0.007), BOP (201% + 15.4% vs. 12.3% * 10.9%,
p < 0.001), GI (0.51 £ 0.43 vs. 0.16 % 0.19, p < 0.001), PPD
(1.96 + 036 mm vs. 1.74 + 0.24 mm, p < 0.001), and CAL
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(3.25 £ 0.73 mm Vs. 2.90 + 0.51 mMm, p < 0.001) compared
to controls (Table 2). When RA patients were analyzed
according to the severity of periodontitis, prevalence
of moderate and severe periodontitis was significantly
higher in RA patients compared to controls (63.6% vs.
34.1%, p < 0.001; odds ratio, 3.38; 95% confidence interval,

2.50 t0 4.57).

Association between dental hygiene and clinical
manifestation of RA

PI, a marker of dental hygiene, was not correlated with
DAS28, TJC, SJC, RA disease duration, ESR, CRP, RF, an-
ti-CCP antibody, anti-CEP-1 antibody, and anti-REP-1
antibody. It was also not associated with the presence
of sicca syndrome, bone erosion or HLA-DRB1 shared
epitope and the usage of steroids or biologic agents.

Association between periodontal indices and RA
disease duration

In markers of gingival inflammation, both BOP and GI
were correlated with RA disease duration (r = 0.211, p =
o0.001 and r = 0.262, p < 0.001, respectively). In markers of
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Table 2. Dental examination results in rheumatoid arthritis patients and controls

Variable RA (n=264) Control (n = 88) pvalue
No. of teeth 25.2%+3.2 25.9£2.9 0.080
Plaque index 0.84+0.49 0.71% 034 0.007
Bleeding on probing, % 20.1%15.4 12.3+£10.9 <0.001
Gingival index 0.51 + 0.43 0.16 £ 0.19 < 0.001
Probing pocket depth, mm 1.96 £ 036 1.74 £ 0.24 < 0.001
Clinical attachment loss, mm 3.25+0.73 2.00 %+ 0.51 < 0.001
Severity of periodontitis <o.001"

Slight 96 (36.4) 58 (65.9)

Moderate 161 (61.0) 30 (34.1)

Severe 7(2.6) o

Values are presented as mean + SD or number (%). Slight periodontitis, clinical attachment loss 1 to 2 mm; moderate periodon-

titis, clinical attachment loss 3 to 4 mm; severe periodontitis, clinical attachment loss = 5 mm by American Academy of Peri-

odontology classification [25].
RA, rheumatoid arthritis.
?p value by chi-square test (slight vs. moderate and severe).

p=0.005
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(n=109) (n=63)

p=o0.006

HLA-DRBA SE (-)

E HLA-DRB SE(+)
(n=109) (n=63)

Figure 1. (A) Probing pocket depth (PPD) was significantly lower in rheumatoid arthritis (RA) patients with HLA-DRB1 shared
epitope than in those without HLA-DRB1 shared epitope (mean + SD, 1.88 + 0.37 mm vs. 2.05 + 0.3¢ mm, p = 0.005). (B) Clinical
attachment level (CAL) was significantly lower in RA patients with HLA-DRB1 shared epitope than in those without HLA-
DRBA1 shared epitope (3.09 + 0.77 mm vs. 3.48 + 0.91 mm, p = 0.006). Bars represent mean. SE, shared epitope.

periodontal structural damage, PPD and CAL were not
correlated with RA disease duration.

Additionally, subgroup analysis based on disease du-
ration (early RA vs. established RA vs. longstanding RA)
was done. Patients with early RA (disease duration < 1
year, n = 13) did not show significant difference in peri-
odontal indices compared to the rest of the group. Pa-
tients with longstanding RA (disease duration = 10 year,
n =166) showed significant higher GI (0.59 + 0.45 vs. 0.37
+ 032, p < 0.001) and BOP (22.7 + 15.7 vs. 16.0 + 11.6, p <
o0.001) compared to the rest of the group.

http://dx.doi.org/10.3904/kjim.2015.202

Association between periodontal indices and clinical
manifestation of RA
In markers of gingival inflammation, BOP was correlat-
ed with DAS28 (r = 0.128, p = 0.041), ESR (r = 0.141, p =
0.023), anti-CCP antibody (r = 0.183, p = 0.009), and an-
ti-CEP-1 antibody (r = 0.143, p = 0.025) but not with TJCs,
SJCs, CRP, RF, and anti-REP-1 antibody (Tables 3 and 4).
BOP was not associated with the presence of sicca syn-
drome, bone erosion or HLA-DRB1 shared epitope or
the usage of'steroids or biologic agents.

GI was correlated with ESR (r = 0.162, p = 0.009), an-
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Table 3. Correlation between dental hygiene, periodontal inflammation, and periodontal structural damage with rheumatoid

arthritis clinical manifestations

Variable DAS28 TJC SJC Disease duration ESR CRP
Plaque index

T 0.036 0.048 0.056 0.044 0.099 0.053

pvalue 0.607 0.437 0368 0.487 0.108 0.406
Bleeding on probing, %

r 0.128% 0.047 0.004 0.211% 0.141% 0.049

pvalue 0.041 0.451 0.943 0.001 0.023 0.432
Gingival index

r 0.113 0.013 —0.064 0.262% 0.162% 0.112

pvalue 0.072 0.832 0.305 <0.001 0.009 0.071
Probing pocket depth, mm

r 0.061 0.035 0.040 0.055 0.094 0.019

pvalue 0.334 0.578 0.518 0379 0.809 0.759
Clinical attachment level, mm

r 0.054 0.031 0.019 0.067 0.072 0.109

pvalue 0393 0.618 0.756 0.284 0.247 0.077

DAS28, disease activity score 28; TJC, tender joint count; SJC, swollen joint count; ESR, erythrocyte sedimentation rate; CRP,
C-reactive protein.
Correlation is significant at the p < 0.05 level.

Table 4. Correlation between dental hygiene, periodontal inflammation, and periodontal structural damage with titers of

autoantibodies in rheumatoid arthritis

Variable

Plaque index

Rheumatoid factor ~ Anti-CCP antibody  Anti-CEP-1 antibody Anti-REP-1 antibody

T —0.056 0.036 0.061 —0.035

pvalue 0375 0.607 0.341 0.595
Bleeding on probing, %

T 0.018 0.183% 0.143% 0.025

pvalue 0.772 0.009 0.025 0.703
Gingival index

T 0.040 0.203% 0.225° —0.016

pvalue 0.531 0.004 <o0.001 0.803
Probing pocket depth, mm

T —0.060 0.065 0.015 —0.024

pvalue 0.342 0.357 0.809 0.715
Clinical attachment level, mm

T —0.062 0.007 0.058 —0.031

pvalue 0327 0.917 0.357 0.632

CCP, cyclic citrullinated peptide; CEP-1, citrullinated o-enolase peptide-1; REP-1, arginine-containing o-enolase peptide-1.
Correlation is significant at the p < 0.05 level.
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ti-CCP antibody (r = 0.203, p = 0.004) and anti-CEP-1 an-
tibody (r = 0.225, p < 0.001). GI tended to be correlated
with DAS28 (r = 0.113, p = 0.072), but was not associated
with the presence of sicca syndrome, bone erosion or
HLA-DRB1 shared epitope or the usage of steroids or
biologic agents.

In markers of periodontal structural damage, PPD was
not correlated with DAS28, TJC, SJC, ESR, CRP, RF, an-
ti-CCP antibody, anti-CEP-1 antibody, and anti-REP-1
antibody. PPD was not associated with the presence of
sicca syndrome, bone erosion or the usage of steroids
or biologic agents. However, PPD was significantly low-
er in RA patients with HLA-DRB1 shared epitope than
in those without HLA-DRB1 shared epitope (1.88 + 0.37
mm [n = 109] Vs. 2.05 + 0.34 mm [n = 63], respectively; p =
0.005) (Fig. 1A).

CAL was not correlated with DAS28, T]C, SJC, ESR, RF,
anti-CCP antibody, anti-CEP-1 antibody, and anti-REP-1
antibody. CAL was not associated with the presence of
sicca syndrome, bone erosion or the usage of steroids
or biologic age nts. However, CAL was significantly low-
er in RA patients with HLA-DRB1 shared epitope than
in those without HLA-DRB1 shared epitope (3.09 + 0.77
mm [n = 109] vs. 3.48 + 0.91 mm [n = 63], respectively; p =
0.000) (Fig. 1B).

DISCUSSION

In this study, we found that prevalence and severity of
periodontitis were increased in RA patients compared
to non-arthritis controls in Korean population. The
association between RA and periodontitis implies that
certain features of the inflammatory response might be
common to both diseases, and these associations can be
broadly categorized into the two possibilities that peri-
odontitis is a causal factor in the pathogenesis of RA or
that RA is a causal factor in the pathogenesis of peri-
odontitis.

The presence of P. gingivalis, which is a common
pathogen of periodontitis and can secrete the enzyme
PAD is the major candidate to explain the possibilities
that periodontitis is a causal factor in the pathogenesis
of RA. There is experimental evidence that P. gingivalis
oral infection can aggravate arthritis in a collagen anti-
body-induced arthritis [26] and a collagen-induced ar-
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thritis model [27]. Bacterial PAD secreted by P. gingivalis
was reported to cross-react with human peptide and to
citrullinate the human fibrinogen and a-enolase [11].
As inflammatory conditions in the lungs of cigarette
smokers were suggested to contribute to the breakdown
of immune tolerance to citrullinated epitopes, chronic
exposure to citrullinated proteins in patients with peri-
odontitis may also predispose susceptible individuals
to the development of autoantibodies and the initiation
of RA. In this study, we demonstrated that antibodies
against the citrullinated protein are more abundant in
patients with more severe periodontal inflammation.
Our results suggest that periodontitis may provide a
novel source of antigenic peptides, citrullinated by bac-
terial PAD, inducing molecular mimicry. Although the
anti-CEP-1 antibody titer showed a significant correla-
tion with gingival inflammation, only 17.5% of RA pa-
tients had anti-CEP-1 antibody. Therefore, there may be
a diverse type of citrullinated epitopes. In a recent study
investigating titers of anti-CCP antibody, anti-CEP-1
antibody, anti-citrullinated vimentin, and anti-citrul-
linated fibrinogen in non-RA individuals, those with
periodontitis showed a significant higher antibody re-
sponse than those without periodontitis [28]. This find-
ing suggests that citrullinated proteins break tolerance
in periodontitis with epitope spreading in a proportion
of patients that may evolve into RA.

On the other hands, the presence of RA might also
predispose individuals to periodontitis. Several mech-
anisms were expected to result in increased periodon-
titis in the patients with RA including the presence of
sicca syndrome, the use of medications such as corti-
costeroids or immunosuppressant and loss of manual
dexterity required for oral hygiene practices. However,
there was no statistically significant difference of peri-
odontal indices in patients with sicca syndrome, corti-
costeroid treatment and biologic treatment compared
to those without in our study. Also, markers of disease
activity did not show the correlation with PI, the marker
of dental hygiene.

Because the severity of gingival inflammation repre-
sented by BOP and GI was correlated with higher ESR
and longer disease duration in this study, we could sug-
gest that systemic inflammation in RA may affect the
degree of periodontal inflammation. Therefore, subjects
with severe periodontitis, or subjects with severe in-
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volvement in some teeth were recommended to receive
dental treatment.

Conventional treatment recommendation of peri-
odontitis is based on scaling and periodontal root plan-
ing. After 1 to 3 months, PPDs are checked to determine
treatment response. Most of the patients need only pre-
ventive cares including brushing, smoking cessation,
and regular dental visits. In some patients with severe
involvement or poor treatment response, additional
procedures such as resection and grafting can be done.
Intervals of patient surveillance are determined by pa-
tient’s risk factors and patients with the systemic disease
prone to have periodontal structural damage such as RA
are recommended to visit at every 1 to 3 months [29]. RA
disease activity showed correlation with BOP in terms
of DAS28. However, BOP was not correlated with TJC,
SJC, and CRP, which are objective RA activity measures
as well. In addition, the strength of correlation shown as
p value was not strong enough. Furthermore, GI did not
show significant correlation with DAS28 and other ob-
jective RA activity measures such as TJC, SJC, and CRP.
Therefore, our data was not strong enough to say that
the severity of gingival inflammation correlate with RA
disease activity.

HLA-DRB1 shared epitope is a risk factor for RA and is
known to be associated with joint erosion in RA [30]. In-
terestingly, RA patients carrying HLA-DRB1 shared epi-
tope showed less severe periodontal structural changes
as represented by lower PPD and CAL while they showed
no difference in periodontal inflammation. To the best
of our knowledge, there has been no report about the
protective effects of HLA-DRB1 in the periodontal dis-
ease assessed by detailed dental examination suggesting
that patients carrying HLA-DRB1 shared epitope would
have different pathophysiologic process in developing
periodontitis. There was no significant association be-
tween the radiographic joint erosion and periodontal
structural changes in the current study.

There are limitations to this study. First, we checked
the number of teeth in all of the subjects, and we found
out there was a significant difference in the number of
teeth between RA patients and controls. Patients with
less than 15 teeth or who were receiving ongoing dental
treatment were excluded from the evaluation for calcu-
lating the accurate periodontal indices. Therefore, most
advanced periodontitis patients were excluded from
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this analysis, and this could result in underestimation
of periodontal destruction among participants.

Second, HLA-DRB1 shared epitope status was not
evaluated in control group. Although we found an inter-
esting result that RA patients with HLA-DRB1 showed
less periodontal structural damage, it is hard to explain
the mechanism of this finding. HLA-DRBa is a risk fac-
tor of aggressive RA. Therefore, evaluations in non-ar-
thritis controls would have been valuable to understand
the role of HLA-DRBA1 in periodontal structural damage
without confounding effects of RA.

This study is the first report about the association of
periodontal disease with RA in Korean population. In
this cross sectional study, 264 RA patients and 88 age-
and sex-matched controls were assessed by the rheu-
matologists and dentists specialized in periodontology.
Mikuls et al. [16] reported that presence of periodontitis
was more common in patients with anti-citrullinated
protein antibody positive RA than in controls and it
was associated with greater disease activity according
to the DAS28 using CRP. Our results were similar to
these findings. However they evaluated the severity of
periodontitis using CAL only among variable periodon-
tal indices. They divided patients to periodontitis or
non-periodontitis group. Patients in non-periodontitis
group in his study (CAL < 5) may not be free of periodon-
tal structural change and could have slight or moderate
periodontitis [25]. We assessed the activity and severity
of periodontitis in continuous variables and analyzed
their correlation with clinical features of RA.

Interestingly, the proportion of ever-smokers was
low in both RA patients and healthy controls (6.4% vs.
8.0%) of our cohort compared to the previous report in
European countries. In an international cross-sectional
study about comorbidities in RA, the prevalence of cur-
rent smoker (recent 3 years) in Korea was 9%, which was
much lower than European countries (1% to 48%) [31].
This characteristics of our cohort would be appropriate
to explain substantial number of non-smokers still de-
veloping RA, suggesting periodontitis as a novel source
of anti-citrullinated protein antibodies.

In conclusion, the prevalence of moderate or severe
periodontitis was increased in RA patients compared to
controls. We found correlations of ESR or anti-citrul-
linated protein antibodies with periodontal inflamma-
tion and of RA disease duration and HLA-DRB1 shared
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epitope with periodontal structural damages in RA.
Periodontitis may provide a novel source of citrullinat-
ed proteins that can induce an anti-citrullinated protein
antibodies response in RA.

KEY MESSAGE

1. The prevalence of moderate or severe periodon-
titis was increased in rheumatoid arthritis (RA)
patients compared to controls.

2. Periodontal inflammation was correlated with
RA disease duration, erythrocyte sedimentation
rate and anti-citrullinated protein antibodies.
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