Med Oral Patol Oral Cir Bucal. 2017 Sep 1;22 (5):¢595-600. Oral status in rheumatoid arthritis

Journal section: Medically compromised patients in Dentistry doi-10.4317/medoral. 21937
Publication Types: Research http://dx.doi.org/doi:10.4317/medoral. 21937

Periodontal, salivary and IL-6 status in rheumatoid
arthritis patients. A cross-sectional study

Javier Silvestre-Rangil !, Leticia Bagan %, Francisco-Javier Silvestre 3, Mayte Martinez-Herrera *, José
Bagan ®

! Associate profesor. Department of Stomatology. University of Valencia, Spain

2 University of Valencia. Medical and Dental School. Spain

* Assistant Professor of Stomatology. Faculty of Medicine and Odontology. University of Valencia, Spain

* University of Valencia, Spain

5 Professor of Oral Medicine. Valencia University Medical and Dental School. Chairman Service of Stomatology and Maxillofa-
cial Surgery, University General Hospital, Valencia, Spain

Correspondence:

Clinica odontologica de la Universidad de Valencia

¢/ Gasco Oliag 1, 46021, Valencia, Spain

silranja@uv.es
Silvestre-Rangil J, Bagan L, Silvestre FJ, Martinez-Herrera M, Bagan
J. Periodontal, salivary and IL-6 status in rheumatoid arthritis patients.
A cross-sectional study. Med Oral Patol Oral Cir Bucal. 2017 Sep 1;22

Received: 26/04/2016 (5):€595-600
A £23/04/201 y i g i i
ccepted: 23/04/2017 http:/www.medicinaoral.com/medoralfree01/v22i5/medoralv22i5p595.pdf

Article Number: 21937 http://www.medicinaoral.com/
© Medicina Oral S. L. C.ILF. B 96689336 - pISSN 1698-4447 - eISSN: 1698-6946
eMail: medicina@medicinaoral.com
Indexed in:
Science Citation Index Expanded
Journal Citation Reports
Index Medicus, MEDLINE, PubMed
Scopus, Embase and Emcare
Indice Médico Espaiiol

Abstract

Background: The aim of this study was to determine whether saliva interleukin-6 (IL-6) levels are elevated in
patients with rheumatoid arthritis versus a control group and examine the possible relationship between the oral
condition and the risk of RA.

Material and Methods: In 30 patients with RA and 30 healthy controls, different periodontal indices were record-
ed; sialometric measurements were taken to determine resting whole saliva, stimulated whole saliva and stimu-
lated parotid saliva flow; and the saliva IL-6 levels were measured. Logistic regression analysis was performed,
with the presence or absence of RA as dependent variable.

Results: The patients with RA had a greater presence of bacterial plaque, a greater periodontal pocket depth, a
larger percentage of medium-sized pockets, and greater periodontal attachment loss compared with the controls.
Likewise, a decrease in resting and stimulated saliva flow was observed, together with an increase in saliva IL-6
levels. Logistic regression analysis reported that the plaque index is the principal differentiating factor of patients
with RA. Stimulated parotid saliva flow was also significantly correlated to the presence of RA.

Conclusions: The patients with RA showed a greater tendency to develop periodontal disease than the controls,
with lower salivary flow and higher levels of IL-6 in saliva.
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Introduction

There is scientific evidence of an association between
oral inflammatory disorders and certain systemic dis-
eases (1). Specifically, periodontal disease (PD) has been
related to a number of systemic inflammatory disorders
(2), including rheumatoid arthritis (RA) (1,3,4-8). Pa-
tients with RA appear to suffer a significantly increased
incidence of alveolar bone loss (3,5-8), and more peri-
odontal problems are seen in patients with severe and
advanced RA (8). It has also been postulated that pa-
tients with RA have greater difficulties in maintaining
an adequate oral hygiene (9), though this could only
partially explain the relationship between the two dis-
eases (10).

Both RA and PD are complex and multifactorial disor-
ders, and have a number of characteristics in common
(8,11). The main difference between them is the fact that
RA is an autoimmune disease, characterized by a spe-
cific adaptive immune response to the presence of an
autoantigen. The resulting inflammation is prolonged
over time, and eventually develops joint tissue destruc-
tion (11). Inflammation is also a fundamental feature of
PD, though in this case it is a consequence of the bacte-
rial plaque (11).

The literature contains many studies suggesting simi-
larities between RA and periodontitis (7,12,13). In this
context, it has been reported that inflammation in PD
results in soft tissue and alveolar bone destruction simi-
lar to that seen in the joint tissues of patients with RA
(13). Furthermore, both processes are characterized by
an exaggerated inflammatory response regulated by the
infiltration of immune cells, enzymes and cytokines
(13).

Porphyromona gingivalis, as well as smoking, have
been suggested as possible factors intervening in RA
(14). Both are able to induce the production of citrul-
linated proteins, which in susceptible individuals could
result in anti-citrullinated protein antibody production.
This in turn could give rise to osteoarthritis by trigger-
ing an immune response at joint synovial membrane
level (14-16).

Cytokines, including interleukins, are soluble proteins
that play an important role in the initiation and main-
tenance of inflammatory and immune responses, and
in intercellular communication (17). As a result, they
have been investigated in the context of diseases such
as those dealt with in our study. It has been suggested
that interleukin-6 (IL-6) plays an important role in the
relationship between RA and PD (18,19). Specifically,
it has been postulated that individual variability in the
capacity to synthesize IL-6 can modulate the suscep-
tibility, development and progression of inflammatory
and autoimmune disorders such as RA (17,20). Further-
more, the inhibition of this interleukin has been shown
to exert beneficial effects in the treatment of RA (17,21).

e596

Oral status in rheumatoid arthritis

Other cytokines such as interleukin-1 (IL-1) or tumor
necrosis factor-alpha (TNF-o) may also participate in
the relationship between RA and PD.

The objectives of this study were to determine the peri-
odontal and salivary variables most related to the risk
of RA, and even examine wether interleukin-6 (IL-6)
levels are elevated in patients with theumatoid arthritis
versus a control group.

Material and Methods

A randomized, prospective case-control study was
made of 30 patients with RA treated and followed-up
on in the Department of Rheumatology (Dr. Peset Uni-
versity Hospital, Valencia, Spain) (Group 1), and 30
age- and gender-matched controls randomly selected
from among the patients seen in the Dental Clinic (Uni-
versity of Valencia, Valencia, Spain) (Group 2). All pa-
tients were reviewed between January 2010 and January
2013. The study was approved by the Ethics Committee
of Dr. Peset University Hospital, and all patients gave
informed consent to participation.

As inclusion criteria, the patients in group 1 were re-
quired to have a diagnosis of RA, with follow-up of the
disease; RA was required to be the only autoimmune
disorder; and teeth were required to be present in the
mouth. Patients with additional systemic disecases capa-
ble of presenting inflammatory activity were excluded
from the study. In the control group we excluded those
individuals with known systemic disorders. Lastly,
pregnant or breastfeeding women were excluded in both
groups, together with patients subjected to antibiotic
treatment in the last month or periodontal treatment in
the last 6 months.

The mean age in the group of patients with RA was
60.7 £ 7,6 years, versus 58.6 + 6.7 years in the control
group (t=0.276; p>0.05). In turn, in both groups 8 of
the patients were males (26.66%) and 22 were females
(73.33%) (x*= 1; p>0.05).

With regard to the explorations and tests, the subjects
in both groups were required to report under fasting
conditions at between 8-10 in the morning, and were
instructed not to smoke or brush their teeth before the
visit. The Silness and Loe plaque index was recorded in
all patients (22). We measured periodontal pocket depth
at 6 points per tooth using a WHO probe, as well as
gingival recession, and calculated periodontal attach-
ment loss. The percentages of physiological (1-3 mm),
moderate (4-5 mm) and severe (> 6 mm) pockets were
measured in each patient. Bleeding in response to prob-
ing was recorded. Lastly, sialometry was used to de-
termine resting whole saliva (RWS), stimulated whole
saliva (SWS) and stimulated parotid saliva flow (SPS)
(23). The RWS and SPS measurements were made using
the expectoration technique with the collection of saliva
during 5 minutes. Secretion was stimulated by chewing
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a piece of paraffin, and in the case of the SWS measure-
ments, the saliva produced in the first two minutes was
discarded. Lastly, for recording the SPS measurements,
we placed a Lashley capsule at the opening of the pa-
rotid duct during 5 minutes. Saliva production was
stimulated with 2% citric acid solution (23). After col-
lecting the saliva and measuring the saliva flow values,
the samples were frozen at -80°C for posterior analysis
of the IL-6 levels.

The saliva IL-6 levels were determined using an ELISA
kit (Quantikine Human IL-6, R&D Systems, Inc., Min-
neapolis, MN, USA), according to the instructions of
the manufacturer. The saliva samples and standards and
controls of the kit were loaded onto the specific anti-IL-6
monoclonal antibody affixed to the plates, followed by
incubation for two hours. Washing buffer was used to
remove the unbound substances, and specific enzyme-
bound anti-IL-6 polyclonal antibody was added to all
the wells, followed by incubation for another two hours.
After the second washing, the substrate solution was
added, followed by incubation during 30 minutes in the
dark. The reactions were stopped with sulfuric acid.
Absorbance was measured with a spectrophotometer at
a wavelength of 450 nm. The IL-6 levels were expressed
as the mean + standard deviation and in pg/ml (24).
Prior to data analysis, we used the Levene test to check
the homogeneity of the two groups. A descriptive study
was made of the variables, with application of the Stu-
dent t-test for the evaluation of differences in the means
of the variables between the groups, in the presence of
a normal distribution. The Mann-Whitney U-test was
used in the case of a non-normal sample distribution.
The chi-squared test was applied for the comparison of
categorical variables.
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After identifying those factors exhibiting statistical
significance or near significance, a logistic regression
model was developed with the presence or absence of
RA as dependent variable. The Wald backwards step-
wise elimination test was used, and the Nagelkerke R2
coefficient and Hosmer-Lemeshow test were employed
for assessing the goodness of fit. Statistical significance
was considered for p<0.05.

Results

The comparison of the study variables between the two
groups is shown in Table 1. Bacterial plaque was found
to be significantly more prevalent in the patients with
RA than in the healthy controls (p<0.001).

Regarding the periodontal condition of the patients, the
pockets in group 1 were significantly deeper than in
the control group (p<0.01), and periodontal attachment
loss was likewise greater among the patients with RA
(p<0.01) (Table 1). Medium pocket depths (i.c., 4-5 mm)
were much more prevalent in group 1.

The mean RWS and SPS values were clearly reduced in
the patients with RA, though important statistical sig-
nificance was only reached in the case of SPS (p=0.002).
Nevertheless, in the case of RWS the statistical analysis
revealed a strong tendency among patients with RA to
produce less saliva (p=0.05).

There were no statistically significant differences be-
tween the two groups in terms of bleeding in response
to probing (p>0.05).

The saliva IL-6 levels were significantly higher in the
patients with RA than in the controls (p<0.05). How-
ever, the logistic regression analysis found the plaque
index to be the main differentiating factor between pa-
tients with RA and the controls. Specifically, for each

Table 1: Results of the study parameters in both groups. RWS: resting whole saliva; SWS: stimulated whole saliva; SPS:

stimulated parotid saliva; IL-6: interleukin-6.

Group 1 (RA) Group 2 (control) P-value
Bleeding index (%) 15.8+11.5 17.2£204 0.749
Plaque index 1.68 £ 0.5 0.97 £0.63 <0.001***
Periodontal pockets (mm) 2.43 £0.66 1.97 £ 191 0.008**
% pockets 1-3 mm 60.3 +£31.6 79.6 £22.5 0.009**
% pockets 4-5 mm 35.5+£28.3 145+ 13.2 0.007%#%**
% pockets > 6 mm 41+71 58+14.5 0.562
Attachment loss (mm) 2.68 +0.77 2.10£0.67 0.003%*
RWS (ml/5min) 1.58 £0.59 2.03+1.11 0.054
SWS (ml/5min) 378 £ 1.86 4.5+£2.54 0.214
SPS (ml/5min) 0.46 £ 0.55 1.13+£0.99 0.002**
IL-6 (pg/ml) 28.1 £30.2 14.47 + 16.61 0.036*
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unit increase in plaque index the risk of suffering RA
increased almost 7-fold (OR = 6.77, 95%CI: 1.22-37.55;
p=0.03) (Table 2).
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patients with RA versus the controls (p < 0.05). This
finding is consistent with the observations of other au-
thors such as Pischon et al. 10 and Susanto et al. (25).

Table 2: Estimation of coefficients for the logistic regression model referred to the presence or absence of rheumatoid arthritis. Estimation of
coefficients for the logistic regression model referred to the presence or absence of rheumatoid arthritis.

B E.T. Wald d.f. Sig. Exp(B) 95%ClI for Exp(B)

Lower Upper

PLAQUE 1.914 0.873 4.802 1 0.028 6.779 1.224 37.550

% POCKETS 1-3 mm 0.102 0.053 3.613 1 0.057 1.107 0.997 1.229

% POCKETS 4-5 mm 0.119 0.061 3.780 1 0.052 1.127 0.999 1.271

ATTACHMENT LOSS 1.476 0.813 3.298 1 0.069 4.376 0.890 21.527

SPS -1.141 0.576 3.930 1 0.047 0.319 0.103 0.987
Constant -15.336 6.193 6.133 1 0.013 0.000

The logistic regression analysis also found SPS to ex-
plain the presence of RA. In effect, each unit increase in
SPS value was associated to a 68% decrease in the risk
of RA (OR =0.32, 95%CI: 0.10-0.99; p=0.05)(Table 2).
In contrast, the rest of the periodontal indices, such as
pocket depth or periodontal attachment loss were not
found to be significantly associated to an increased
risk of RA in the logistic regression analysis (p>0.05),
though the values nevertheless came close to signifi-
cance (Table 2).

Lastly, the saliva IL-6 levels likewise showed no sta-
tistically significant correlation to the risk of RA in the
logistic regression study (Table 2).

The Hosmer-Lemeshow test confirmed that the mod-
el adjusted favorably to the data (p=0.84), and the
Nagelkerke R2 coefficient was 0.592, which suggests
that 59.2% of the variance in the presence of the disease
could be explained by the considered parameters.

Discussion

The first objective of our study was to determine which
periodontal and salivary variables are more related
to the risk of RA. In a first univariate association, we
found that were altered periodontal parameters in pa-
tients with RA, which conditioned a greater predisposi-
tion of these patients to PD. In this regard, comparison
of these parameters between group 1 and the controls
showed bacterial plaque to be significantly increased in
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Over time, the accumulation of plaque in patients with
RA could lead to the development of periodontal dis-
ease. The increase in bacterial plaque in group 1 could
perhaps be explained by difficulties in maintaining ad-
equate oral hygiene, due to joint functional limitation
and possible deformity.

In agreement with the literature, the recorded increase
in mean pocket depth and the observed periodontal at-
tachment loss indicate that patients with RA are more
susceptible to the development of periodontal disease
(10). Furthermore, the patients without RA had a greater
proportion of physiological pockets (1-3 mm), while the
RA group was characterized by a greater presence of
medium-depth pockets (4-5 mm) indicative of chronic
periodontal inflammatory irritation (Table 1) (15,26).
Salivary function was also found to be altered in the
patients with RA. This was particularly notorious in the
case of the parotid glands, where a very clear decrease
in saliva flow was observed. This phenomenon has been
widely studied in patients with Sjogren’s syndrome,
though less information is available in the case of pa-
tients with RA in the absence of Sjogren’s syndrome.
Although the literature is not very extensive regarding
the salivary function of patients with RA who don't
present Sjogren’s syndrome, some authors who have
measured salivary function in a similar way to ours
using sialometries, have obtained similar results to our
study (27).
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One of our objectives was to develop a logistic regres-
sion model capable of explaining the greater or lesser
risk of RA based on the saliva and periodontal param-
eters of the patients, and the evaluation of saliva IL-6
levels.

We found bacterial plaque and SPS to be the clinical pa-
rameters with the strongest association to the develop-
ment of RA. Specifically, the logistic regression analysis
identified the plaque index as the main differentiating
factor between patients with RA and the controls, with
an almost 7-fold increase in the risk of RA for each unit
increase in plaque index. In turn, each unit increase in
SPS value was associated to a 68% decrease in the risk
of RA, indicating a close relationship between RA and
bacterial plaque and the amount of parotid saliva.

The logistic regression model also found the presence
of medium-depth periodontal pockets to increase the
risk of RA. This would be consistent with the increase
in bacterial plaque and decrease in resting saliva flow.
Lastly, the model identified periodontal attachment loss
as a potential risk factor for the development of RA,
though in the same way as with pocket depth, the asso-
ciation fell a little short of statistical significance.
Other authors have reported an increased risk of RA in
patients with periodontal disease (5,28), and the reverse
association has also been observed, i.e., patients with
RA have been reported to be at an increased risk of de-
veloping periodontal disease (3,10). The data found in
the literature, and our own observations, suggest that
there may be an association between RA and periodon-
tal disease. The idea that this relationship could be bidi-
rectional as commented above (i.e., RA might influence
the risk of periodontal disease, and the latter in turn
could contribute to the future development of RA) re-
quires the conduction of longitudinal studies with larger
patient samples, rather than preliminary case-control
studies such as our own. Indeed, the design involved
has been the main limiting factor of our study in at-
tempting to account for a possible relationship between
RA and periodontal disease.

According to the “double-hit” periodontitis model, a
first “hit” by inflammation produced by periodontitis
would be followed by a second “hit” at joint level, with
exacerbation of the synovial inflammatory response
(12). Another hypothesis suggests the development of
an immune response generated by proteins altered by
enzymes of periodontal bacterial origin (Porphyromona
gingivalis) — giving rise to anti-citrullinated protein an-
tibodies with effects at synovial level (14).
Interleukin-6 is a cytokine with multiple essential func-
tions in immune regulation and inflammatory response.
It is mainly produced by T lymphocytes, but is also se-
creted by macrophages, endothelial cells and fibroblasts
(17). The latter appear to be the most abundant source of
IL-6 in the inflamed synovial membrane. Interleukin-6
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is generally produced in response to nonspecific stimuli
such as bacterial factors or other cytokines. Although
it is produced locally, it may exert systemic effects by
spreading from the inflammatory focus through the
bloodstream (17). In addition, IL-6 may be a key media-
tor in the development of many chronic inflammatory
diseases, including RA, where it could play a role in the
etiopathogenesis of the disorder by regulating the dif-
ferentiation and activation of CD4-positive T cells, and
intervening in local inflammation (28).

The results of our study show a clear increase in saliva
IL-6 levels compared with the healthy controls. The main
source of this increase could be crevicular fluid, due to
the greater incidence of periodontal disease observed in
these patients (26). Costa et al. recorded higher saliva
IL-6 levels in patients with active periodontitis using a
saliva collection technique identical to our own. Like-
wise, it has been seen that the IL-6 levels decrease after
periodontal treatment in patients with periodontitis (29).

On the other hand, the increase in IL-6 levels could
also have a systemic origin from the inflamed synovial
membrane. Clinical trials with tocilizumab (a monoclo-
nal antibody capable of neutralizing the biological ef-
fect of IL-6 by blocking its specific receptor [IL-6R])
have shown that this antibody inhibits the systemic re-
sponse, with a rapid decrease in the concentrations of
C-reactive protein and of other biological parameters
dependent upon 1L-6 (30).

The use of IL-6 levels in saliva as a marker of RA activ-
ity, could be a less invasive test than the constant blood
analyses that are subjected to these patients. Therefore,
it would seem interesting to carry out studies correlat-
ing IL-6 levels in blood and saliva in order to use IL-6
level in saliva as a less invasive marker of the disease.

References

1. Ranade SB, Doiphode S. Is there a relationship between periodonti-
tis and rheumatoid arthritis? J Indian Soc Periodontol. 2012;16:22-7.

2. Otomo-Corgel J, Pucher JJ, Rethman MP, Reynolds MA. State of
the science: chronic periodontitis and systemic health. Evid Based
Dent Pract. 2012;12:20-8.

3. Mercado FB, Marshall RI, Klestov AC, Bartold PM. Relation-
ship between rheumatoid arthritis and periodontitis. J Periodontol.
2001;72:779-87.

4. Scardina GA, Messina P. Microvascular periodontal alterations: A
possible relationship between periodontitis and rheumatoid arthritis.
Clin Hemorheol Microcirc. 2007;37:229-35.

5. Dissick A, Redman RS, Jones M, Rangan BV, Reimold A, Grif-
fiths GR, et al. Association of Periodontitis With Rheumatoid Arthri-
tis: A Pilot Study. J Periodontol. 2010;81:223-30.

6. Kobayashi T, Ito S, Kuroda T, Yamamoto K, Sugita N, Narita I,
et al. The interleukin-1 and Fcgamma receptor gene polymorphisms
in Japanese patients with rheumatoid arthritis and periodontitis. J
Periodontol. 2007;78:2311-8.

7. de Pablo P, Dietrich T, McAlindon T. Association of periodontal
disease and tooth loss with rheumatoid arthritis in the US population.
J Rheumatol. 2008;35:70-6.

8. Kaur S, White S, Bartold PM. Periodontal disease and rheumatoid
arthritis: a systematic review. J Dent Res. 2013;92:399-408.

9. Kiésser UR, Gleissner C, Dehne F, Michel A, Willershausen-



Med Oral Patol Oral Cir Bucal. 2017 Sep 1;22 (5):¢595-600.

Zoénnchen B, Bolten WW. Risk for periodontal disease in patients
with longstanding rheumatoid arthritis. Arthritis Rheum. 1997; 40:
2248-51.

10. Pischon N, Pischon T, Kroger J, Giilmez E, Kleber BM, Berni-
moulin JP, et al. Association among rheumatoid arthritis, oral hy-
giene, and priodontitis. J Periodontol. 2008;79:979-86.

11. Culshaw S, Mclnnes IB, Liew FY. What can the periodontal
community learn from the pathophysiology of rheumatoid arthritis?
J Clin Periodontol. 2011;38:106-13.

12. Bartold PM, Marshall RI, Haynes DR. Periodontitis and rheuma-
toid arthritis: a review. J Periodontol. 2005;76:2066-74.

13. Bartold PM, Marino V, Cantley M, Haynes DR. Effect of Por-
phyromonas gingivalis-induced inflammation on the development of
rheumatoid arthritis. J Clin Periodontol. 2010;37:405-11.

14. Lappin DF, Apatzidou D, Quirke AM, Oliver-Bell J, Butcher JP,
Kinane DF, et al. Influence of periodontal disease, Porphyromonas
gingivalis and cigarette smoking on systemic anti-citrullinated pep-
tide antibody titres. J Clin Periodontol. 2013;40:907-15.

15. Mirrielees J1, Crofford LJ, Lin Y, Kryscio RJ, Dawson DR 3rd,
Ebersole JL, et al. Rheumatoid arthritis and salivary biomarkers of
periodontal disease. J Clin Periodontol. 2010; 37: 1068-74.

16. Wegner N, Wait R, Sroka A, Eick S, Nguyen KA, Lundberg K, et
al. Peptidylarginine deiminase from Porphyromonas gingivalis cit-
rullinates human fibrinogen and a-enolase: implications for autoim-
munity in theumatoid arthritis. Arthritis Rheum. 2010;62:2662-72.
17. Nibali L, Fedele S, D’Aiuto F, Donos N. Interleukin-6 in oral dis-
eases: a review. Oral Dis. 2012;18:236-43.

18. Ishida K, Kobayashi T, Ito S, Komatsu Y, Yokoyama T, Okada M,
et al. Interleukin-6 gene promoter methylation in rheumatoid arthri-
tis and chronic periodontitis. J Periodontol. 2012;83:917-25.

19. Bozkurt FY, Berker E, Akkus S, Bulut S. Relationship between
interleukin-6 levels in gingival crevicular fluid and periodontal sta-
tus in patients with rheumatoid arthritis and adult periodontitis. J
Periodontol. 2000;71:1756-60.

20. Park MC, Lee SW, Choi ST, Park YB, Lee SK. Serum leptin lev-
els correlate with interleukin-6 levels and disease activity in patients
with ankylosing spondylitis. Scand J Rheumatol. 2007;36:101-6.

21. Patel AM, Moreland MW. Interleukin-6 inhibition for treatment
of rheumatoid arthritis: a review of tocilizumab therapy. Drug Des
Devel Ther. 2010;1:263-78.

22. Silness J, Loe H. Periodontal disease in pregnacy. Correlation be-
tween oral hygiene and periodontal condition. Acta Odontol Scand.
1964;22:121-35.

23. Navazesh M, Kumar SK. Measuring salivary flow: challenges
and opportunities. ] Am Dent Assoc. 2008;139:35S-40S.

24. Sharma M, Bairy I, Pai K, Satyamoorthy K, Prasad S, Berkovitz
B, et al. Salivary IL-6 levels in oral leukoplakia with dysplasia and
its clinical relevance to tobacco habits and periodontitis. Clin Oral
Investig. 2011;15:705-14.

25. Susanto H, Nesse W, Kertia N, Soeroso J, Huijser van Reenen
Y, Hoedemaker E, et al. Prevalence and severity of periodonti-
tis in Indonesian patients with rheumatoid arthritis. J Periodontol.
2013;84:1067-74.

26. Havemose-Poulsen A, Serensen LK, Stoltze K, Bendtzen K,
Holmstrup P. Cytokine profiles in peripheral blood and whole
blood cell cultures associated with aggressive periodontitis, juve-
nile idiopathic arthritis, and rheumatoid arthritis. J Periodontol.
2005;76:2276-85.

27. Sullivan S, Fernandes L, McFarlane 1G, Wojcicka B, Eddleston
AL, Doniach D, et al. Impairment of lachrymal and salivary secre-
tion and cellular immune responses to salivary antigens in rheuma-
toid arthritis. Ann Rheum Dis. 1978;37:164-7.

28. Demmer RT, Molitor JA, Jacobs DR, Michalowicz BS. Periodon-
tal 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;38:998-
1006.

29. Costa PP, Trevisan GL, Macedo GO, Palioto DB, Souza SL, Grisi
ME, et al. Salivary interleukin-6, matrix metalloproteinase-8, and

e600

Oral status in rheumatoid arthritis

osteoprotegerin in patients with periodontitis and diabetes. J Perio-
dontol. 2010;81:384-91.

30. Chin YW. Methods for treating IL-6-related diseases
(US2015010554A1): a patent evaluation: Expert Opin Ther Pat.
2015;10:1065-8.

Conflict of Interests

All authors declare that they have no conflict of interest. The work
was supported by the Unidad de Estomatologia, Hospital Doctor Pe-
set, Valencia.



