BALKAN JOURNAL OF DENTAL MEDICINE

GI
CA
L SOCIETY

10.1515/bjdm-2015-0051

ISSN 2335-0245

LO
TO
STOMA

Clinical and Biological Study of Rheumatoid Arthritis
Influence on Salivary Biomarkers in Patients with
Periodontal Disease*
SUMMARY

Aim: The purpose was to identify if rheumatoid arthritis (RA)
influenced levels ofsalivary biomarkers of periodontal disease. Methods:
Biological assessments and periodontal examinations were performed in
15 patients with RA, 10 patients with chronic periodontitis and 11 healthy
patients as controls. Unstimulated whole salivasamples were analysed for
interleukin-1b (IL-1b) and tumour necrosis factor-α (TNF-α) concentrations.
Results: The arthritis and healthy patients had significantly less oral
disease than theperiodontitis group but the arthritis group had significantly
moresites bleeding on probing (BOP) than the control group. Salivary levels
ofIL-1b were significantly elevated in the periodontal disease group, and
IL-1b was the only biomarker with significantly higher levels in thearthritis
group compared with control group. Arthritis patients receiving antiTNF-α antibody therapy had significantly lower IL-1b and TNF-α levels
comparedwith arthritis patients not on the anti-TNF-αtherapy and healthy
controls, respectively. Conclusion: RA patients have higher levels of
periodontal inflammation than healthy control group and also an increased
BOP. Systemic inflammation appears to influence levels ofselected salivary
biomarkers of periodontal disease, and anti-TNF-αtherapy significantly
modified lowered salivary levels IL-1b and TNF-αlevels in RA.
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Introduction
The diagnosis of periodontal disease is generally
based onthe clinical detection of bleeding on probing
(BOP), pocket depth (PD), clinical attachment loss (CAL)
and plaque index (PI), as well as radiographic evidence
of bone loss. Many studies have shown that constituents
present in oral fluids (gingival crevicular fluid and
saliva) can provide important additional diagnostic
informationfor dental and general professionals.Systemic
inflammation resulting from various chronic inflammatory
diseases may confound the utility of the biomarkers.
Whole saliva may contain serum-derived components
like mediators of inflammation, collagen breakdown or
products appearing due to bone remodelling,which are
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elevated in serum of persons with conditions such as
rheumatoid arthritis (RA), and could appear in saliva.
RA is a chronic inflammatory disorder that causes
soft and hard tissue destruction similar to that shown
in periodontal disease.Certain inflammatory mediators
such as IL-1b, MMP-8 and TNF-a areelevated in the
inflamed joints and serum of patients with RAand as a
consequence, is possible that persons with RA or other
inflammatory processes in joints could have increased
levels of these biomarkers in their saliva.
For this reason it seemspossible to identifyperiodontal
disease in patients with RA or at risk for RA and to test if
RA influences levels of salivary biomarkers of periodontal
disease. Therefore, the aim of this investigation was
to identify whether RA influenced levels of salivary
biomarkers of periodontal disease.
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Material and Methods
Biological assessments and periodontal examinations
were performed on 15 patients with RA, 10 patients with
chronic periodontitis and 11 healthy patients as controls.
The groups were matched by age and gender.Examination
and evaluation of patientswas performed according
to clinical observation sheet with periodontal specific
(developed by the Department of Periodontology - Faculty
of Medical Dentistry UMF “Gr. T. Popa”, Iasi) based on
clinical, extraoralandintraoral examination.
Unstimulated whole expectorated saliva sampleswere
collected from each subject and analysed for interleukin1b (IL-1b) and tumour necrosis factor-α (TNF-α)
concentrations.Samples were thawed and analysed within
3 months of collection.Laboratory tests were performed,
analysed and interpreted by BIODEV Medical Center
collaborator - lecturer Dr Loredana Hurjui.The data were
evaluatedat the Periodontology Department, Faculty of
Dental Medicine of Iasi and Rheumatology Clinic of

Figure 2. Salivary levels of IL-1b in correlation with the percent of PD
sites > 4mm

Rehabilitation Hospital, Iasi.

Results
The arthritis and healthy groups had significantly less
oral disease than the periodontitis group, but the arthritis
group had significantly more sites with positiveBOP than
the control group.
Salivary levels of IL-1b were significantly elevated
in the periodontal disease group, and IL-1b was the
only biomarker with significantly higher levels in the
periodontitis and RA groups compared with the control
group (Fig. 1). The RA group had clinical findings less
severe than the periodontitis group despite the salivary
IL-1b levels being higher in the RA group, suggesting that
salivary IL-1b was elevated due to systemic inflammation.

Figure 3. Salivary levels of IL-1b in correlation with the percent of PD
sites > 5mm

Statistical analysis of TNF-α results in all groups
of patients showed a significant difference between the
group of patients with chronic periodontitis compared to
RA patients and healthy controls(Fig. 4).Looking at the
average values of TNF-α note that in the group of patients
with chronic periodontitis were almost doubled than in the
control group.

Figure 1. Salivary levels of IL-1b

Figure 4. Salivary levels of TNF-α in all 3 groups

IL-1b levels showed a positive correlation with
the percent of PD more than 4mm and 5mm in the
periodontitis group (Figs. 2 and 3).

Arthritis patients receiving anti-TNF-α antibody
therapy had significantly lower IL-1b and TNF-α levels
compared to arthritis patients not on anti-TNF-α therapy
and healthy controls, respectively.
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Discussion
There are several inflammatory diseases that cause
destruction of bone and its supporting connective tissue.The
most prevalent of the disease that can cause destruction are
rheumatoid arthritis (RA) and periodontal disease.
The periodontal diseases is a result of an imbalance
between host inflammatory process and specific pathogenic
bacteria residing in the gingival crevice. This observation
and previous studies led to the hypothesis thatthere are
susceptibility factors or risk factors that modulate patient
susceptibility or resistance to destructiveperiodontitis.
Recent studies have shown that IL-1 gene markers
were predictors for the specific serum levels of
inflammatory markers, such as the severity of periodontal
disease. These genetic variations might cause an imbalance
between antagonistic inflammatory mediators and
individual response influence to pathogens and treatment.
Levels of IL-1b and TNF-αwere investigated because
these salivary biomarkers have associations with biological
aspects of periodontitis, and have been shown to be
significantly elevated in subjects with periodontal disease
compared to healthy controls.
This study investigated the influence of RA on
salivary levels of biomarkers (IL-1b and TNF-α) associated
with periodontitis. The effects were examined in3 study
groups (healthy persons, RA patients and adult patients
with chronic periodontitis),hypothesizing that the salivary
biomarker levels are altered in the presence of RA taking
into account levels observed in groups with periodontal
disease or in healthy persons.
We found that salivary levels of IL-1b were
significantly elevated in the overall RA group compared
with a control group with similar levels of periodontal
disease, whereas TNF-αlevels were not.As expected, we
demonstrated elevations in concentrations of these salivary
biomarkers in patients with periodontal disease compared
to healthy controls.
Salivary levels of acute phase reactants were directly
proportional to the severity of the disease, but were nonspecific and could be elevated after any inflammatory
process.
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than healthy control group and also an increased BOP.
Systemic inflammation appears to influence levels of the
selected salivary biomarkers of periodontal disease; antiTNF-α therapy significantly lowers the salivary levels of
IL-1b and TNF-α in RA patients.

References
1.

2.

3.

4.

5.

6.

7.

8.

Pischon N, Pischon T, Kroger J, Gulmez E, Kleber BM,
Bernimoulin JP, Landau H, Brinkmann PG, Schlattmann
P, Zernicke J, Buttgereit F, Detert J. Association among
rheumatoid arthritis, oral hygiene, and periodontitis.
Journal of Periodontology, 2008; 79:979-986.
Assuma R, Oates T, Cochran D, Amar S, Graves DT. IL-1
and TNF antagonists inhibit the inflammatory response
and bone loss in experimental periodontitis. Journal of
Immunology, 1998; 160:403-409.
Marotte H, Farge P, Gaudin P. The association between
periodontal disease and joint destruction in rheumatoid
arthritis extends the link between the HLA-DR shared
epitope and severity of bone destruction. Ann Rheum Dis,
2006; 65:905-909.
Mercado FB, Marshall RI, Klestov AC, Bartold PM.
Relationship between rheumatoid arthritis and periodontitis.
J Periodontol, 2001; 72:779-787.
Tobon-Arroyave SI, Jaramillo-Gonzalez PE, Isaza-Guzman
DM. Correlation between salivary IL-1 beta levels and
periodontal clinical status. Arch Oral Biol, 2008; 53:346352.
Kasser UR, Gleissner C, Dehne F, Michel A, WillershausenZonnchen B, Bolten WW. Risk for periodontal disease in
patients with long standing rheumatoid arthritis. Arthritis
and Rheumatism, 1997; 40:2248-2251.
de Pablo P, Chapple ILC, Buckley CD, Dietrich T.
Periodontitis in systemic rheumatic diseases. Natural
Reviews. Rheumatology, 2009; 5:218-224.
Boatca M, Rudnic I, Ursărescu I, Martu A, Stefanache T,
Martu S. Etiopathogenic interrelation between periodontal
disease and rheumatoid arthritis. Int J Medical Dentistry,
2014; 18(4):177-180.

Conclusions
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This study provides evidence that salivary IL-1b
and TNF-α levels are clearly influenced by the local
periodontal status, and selectively influenced by a
systemic inflammatory condition, such as RA.RA
patients had higher levels of periodontal inflammation
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