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Most patients with rheumatoid arthritis (RA), one of the most common inflammatory diseases, also suffer from periodontitis. This 
study investigated the effects of periodontal therapy on disease activity in RA patients.
In this before-and-after clinical trial study, 30 patients with simultaneous RA and periodontitis were studied from March 2014 to 
February 2016. The Disease Activity Score with 28-joint Counts (DAS28) questionnaire was completed for all participants. Pa-
tients with confirmed periodontitis received non-surgical scaling, root planning, systemic antibiotics, and chlorhexidine. At days 
45 and 90 after treatment, the DAS28, erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP) were measured again. 
The results of the evaluation of 30 patients with a mean age of 50.2±10.62 years (80% female) showed that the difference in the 
level of disease activity between baseline versus 45 (5.18±0.092 vs. 4.02±1.22, P value<0.001) and 90 days later (5.18±0.092 
vs. 3.84±0.92, P value<0.001), was statistically significant. Serum CRP levels (mg/dl) were lower at 90 days after treatment 
(5.17±2.96) than at 40 days post-treatment (5.30±3.59). The ESR values (mm/hour) at 45 (20.57±11.01) and 90 (18.23±8.99) days 
after periodontal therapy were lower in comparison with the baseline (21.67±11.65), but there were no significant differences 
between the different time points (P value˃0.05).
Treating periodontitis resulted in reduced RA disease activity. Hence, routine dental examinations for faster diagnosis and treat-
ment of periodontitis in order to relieve RA symptoms as well as further studies including a control group are recommended.
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Introduction 
Rheumatoid arthritis (RA) is a chronic inflammatory sys-

temic disease with unknown etiology and characterized by 
the involvement of multiple peripheral joints (polyarthri-
tis) [1, 2]. About 0.5% to 1% of the adult populations of 
the world are suffering from RA; the incidence rate is 2 to 
3 times higher in women than in men [1, 3-7].

In spite of its uncertain etiology, genetic and environ-
mental factors such as age, sex, smoking, genetic pre-
disposition, hormonal status, nutrition, socio-economic 
status, and racial factors have been considered effective 
in causing or worsening RA [8, 9]. One of these factors 
is Porphyromonas gingivalis, which contains the enzyme 
peptidyl-arginine deiminase. This enzyme allows bacteria 
to produce citrullinated peptides [10]. The presence of the 

peptides causes intolerance to endogenous citrullinated 
antigens, thereby resulting in the production of anti-citrul-
linated peptide/protein antibodies (ACPA) that take part in 
the formation of RA.P. gingivalis and also activate other 
proteins that are involved in this process [11, 12]. The bac-
terium, with its role in RA, is the leading cause of perio-
dontal diseases [12-15].

Periodontal disease usually begins with gingivitis fol-
lowed by loss of supporting connective tissue such as the 
alveolar bone, and thus, the separation of the periodontal 
ligament around the tooth from the cementum [13-15]. 
Clinical manifestations include increased probing depth, 
bleeding on probing, increased tooth mobility, and ulti-
mately tooth loss [16].

RA and periodontitis show common pathological fea-
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tures: 1) both are chronic and inflammatory diseases in-
fluenced by genetic and environmental factors as well as 
the immune imbalance of regulatory factors, and 2) both 
lead to the destruction of connective and hard tissue [17, 
18]. Dental plaque, tooth loss, increased periodontal pock-
et depth, and loss of tooth attachment are common in RA 
patients [18].

Due to the limited number of studies on the influence of 
periodontitis therapy on RA and the lack of a comprehen-
sive study in Iran, the present study was carried out to eval-
uate the impact of nonsurgical periodontitis treatment on 
disease activity in rheumatoid arthritis patients.

Materials and Methods
Patients
In this before-and-after clinical trial study, 604 estab-

lished RA patients matching the inclusion criteria were 
consecutively recruited between March 2014 and February 
2016 at the outpatient clinic of rheumatology at the Uni-
versity of Medical Sciences, Semnan, and selected using 
the census method. The inclusion criteria included age ≥18 
years, RA duration ≥ one year, RA disease activity number 
(DAS-28) between 3.2 and 5.1, no change in type or dose 
medication in three months prior to the first examination 
(baseline), having more than six natural teeth, and literacy. 
None of the patients were on biological therapies.

Individuals at risk of infection; inflammatory diseases; 
severe hepatic or renal impairment; uncontrolled diabetes; 
frequent use of antibiotics or anti-thrombotic; sensitivity 
to chlorhexidine digluconate; amoxicillin and metronida-
zole contraindications; or pregnancy, lactation, or planned 
pregnancy within the 90-day period of this study were ex-
cluded from the research. 

Ethics approval
This study was conducted with the approval of the 

Medical Ethical Committee of the Semnan University 
of Medical Sciences, Iranian Registry of Clinical Trials 
(IRCT2015122512823N3), and all participants provided 
written informed consent prior to study enrollment accord-
ing to the Declaration of Helsinki (General Assembly, Oc-
tober 2008).

Clinical examination of rheumatoid arthritis
After obtaining ethical approval and patients’ satis-

faction, the Disease Activity Score with 28-joint Counts 
(DAS28) and demographic questionnaires were completed 
for all subjects. The DAS28 is a questionnaire designed 
to evaluate the activity of RA using the number of joints 
with pain or swelling, erythrocyte sedimentation rate 
(ESR), and general health of the patient using the visual 
analogue scale (VAS) [19, 20]. DAS28 is continuous and 
has a Gaussian distribution with a theoretical range from 
0 to 10. DAS28 values ≤2.5 are regarded as “remission”, 

2.6-3.1 are regarded as “low disease activity,” 3.2-5.0 are 
regarded as “moderate disease activity,” and values ≥5.1 
are regarded as”high disease activity” [21]. The selected 
patients were in the “moderate disease activity” category.

Clinical examination of periodontitis
Patients were examined by a registered dentist using the 

Dutch Periodontal Screening Index (DPSI) and 6 sites per 
tooth (vestibule, distobuccal, mesio-buccal, lingual, dis-
to-lingual, and mesio-lingual) were recorded. The DPSI is 
a validated index based on bleeding upon probing, pocket 
probing depth, and clinical attachment loss; patients were 
categorized as having no periodontitis, moderate periodon-
titis, or severe periodontitis. Patients with moderate perio-
dontitis were selected for this study.

Interventions and follow ups
From 85 patients with RA, 30 of them had both RA and 

periodontitis (Figure 1). Patients were examined by a reg-
istered dentist. Upon confirmation of periodontitis, they 
underwent treatments including non-surgical scaling, root 
planing, systemic antibiotics (10-day period, capsules of 
amoxicillin and metronidazole, 3 per day), and chlorhex-
idine. Root planing was performed under local anesthesia 
with Gracey curettes (Hu-Friedy, Chicago, IL). Oral health 
education was also given to the patients. On days 45 and 
90, the patients were again examined by a rheumatologist, 
and the DAS28 questionnaires were completed. The ESR 
and CRP at each visit were evaluated in the reference labo-
ratories at Semnan University of Medical Sciences. 

Statistical analysis
Data was analyzed with the SPSS18 software. One-way 

ANOVA repeated measure (to adjust for multiple compar-
isons, the Bonferroni test was used), paired t, or Wilcoxon 
tests were used to compare the differences between base-
line and days 45 and 90 after periodontal therapy within 
the same group. A value of P value<0.05 was considered 
statistically significant.
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Figure 1. Flow diagram

Results
In this study, 30 patients had both RA and periodontitis. A 

total of 30 patients with a mean age of 50.20±10.62 years, 
weight of 70.50±11.42 kg, and body mass index (BMI) of 
31.4±15.27 kg/m2 were enrolled into this study. Table 1 
shows other demographic information. The distribution of 
RA activity levels according to the DAS28 values at differ-
ent time points, following nonsurgical periodontal therapy, 

is shown in Table 2. The RA activity level and laboratory 
markers related to RA status (ESR and CRP) at different 
time points, following nonsurgical periodontal therapy, 
are shown in Tables 3 and 4. According to these tables, 
the difference between the baseline value and day 45 in 
CRP (4.77 ± 3.71 vs. 5.30 ± 3.59, P value=0.497) and ESR 
(21.67 ± 11.65 vs. 20.57 ± 11.01, P value=0.683) was not 
statistically significant.

Table 1. Demographic variables in the study group (n = 30)

%nCharateristics

13.34early adulthood (20-39)

Age 66.720middle adulthood (40-59)

20.06old age (≥60)

80.024female
Gender

20.06male

--underweight (<18.5)

BMI
33.310normal weight (18.5-24.9)

43.413overweight (25-29.9)

23.37obesity (≥30)

96.729married
Marriage

3.31single
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%nCharateristics

3.31Self-employed

Job
63.419homemaker

16.75employee

3.31worker
13.34other
6.72<12

 Duration of RA
(month)

26.7812-24
16.6525-60
23.3761-120
26.78≥121

Table 2. Distribution [N (percent)] of the patients with different disease activity of RA at baseline, at 45 and 90 
days following nonsurgical periodontal therapy

90 days )n = 30(45 days )n = 30(Baseline )n = 30(Disease activity level )DAS28 Score(

1 (3.3%)3 (10.0%)-Remission (≤2.5)

8 (26.7%)3 (10.0%)-Low activity (2.6–3.1)

12 (40.0%)14 (46.7%)11 (36.7%)Moderate activity (3.2–5.0)

9 (30.0%)10 (33.3%)19 (63.3%)(1.5≤) High activity

Table 3. Mean ± Standard deviation of parameters at baseline, 45 and 90 days following non-surgical  
periodontal therapy

90 days )n = 30(45 days )n = 30(Baseline )n = 30( Parameters

5.17±2.965.30±3.594.77±3.71CRP (mg/dl)

18.23±8.9920.57±11.0121.67±11.65ESR (mm/hour)

3.84±0.924.02±1.225.18±0.92Disease activity level 
(DAS28)

The difference between the baseline value and day 90 in 
CRP (4.77 ± 3.71 vs. 5.17 ± 2.96, P value=0.589) and ESR 
(21.67 ± 11.65 vs. 18.23 ± 8.99, and P value=0.116) was 
not statistically significant. Also, the difference between 
days 45 and 90 in CRP (5.30 ± 3.59 vs. 5.17 ± 2.96, P 
value=0.753), ESR (20.57 ± 11.01 vs. 18.23 ± 8.99, P val-
ue=0.164) and the level of disease activity (4.02 ± 1.22 vs. 
3.84 ± 0.92, P value=0.190) was not statistically signifi-
cant. The ESR values at 45 and 90 days after periodontal 
therapy were lower in comparison with the baseline, but 
there were no significant differences between the different 
time points (P value˃0.05). The serum CRP levels were 
lower at 90 days after non-surgical periodontal therapy 
than at 40 days, but there were no significant differences 
between the different time points (P value˃0.05).

One-way ANOVA repeated measure showed that mean 

disease activity levels (DAS28) among baseline, day 45, 
and day 90 were significant (P value<0.001, R2 = 0.55, 
observed power = 1.00).

The differences between the disease activity at baseline 
versus day 45 (5.18±0.092 vs. 4.02±1.22, P value<0.001) 
and at baseline versus day 90 (5.18±0.92 vs. 3.85±0.92, 
P value<0.001) were statistically significant, but the dif-
ference between day 45 and day 90 was not significant  
(P value=0.570) (Tables 3 and 4). In more accurate means, 
disease activity levels (DAS28) were significantly lower 
at 90 and 45 days after non-surgical periodontal therapy 
compared with baseline (P value<0.05). In comparison, 
the difference in disease activity between baseline and day 
45 (P value<0.001), baseline and day 90 (P value<0.001) 
was found to be statistically significant using the Wilcoxon 
test.
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Discussion
Various studies have revealed a remarkable parallel array 

of prostaglandins, cytokines, cell types, and reactive oxy-
gen species in chronic periodontitis and RA [22, 23].

In this study, the effect of nonsurgical periodontal treat-
ment on RA disease activity and its cross-correlation with 
inflammatory parameters (CRP and ESR) were examined. 
A comparison of the results between periods before and 
after treatment, especially in people with a wide age range, 
showed a significant improvement. Although few studies 
have been conducted in this regard, the scope of this re-
search is very broad. In addition, due to differences in the 
results of several studies, the majority of them being per-
formed on European populations, this study can substan-
tially help to generalize the results of other populations. 
Despite being a small-scale intervention study, a detailed 
statistical method was employed to improve the potential 
of this study.

As shown in the results, periodontitis therapy reduced 
the disease activity in RA. In a study by Bıyıkoğlu et al. 
(2013), the level of disease activity showed a significant 
decrease after 1 and 3 months of treatment in 15 patients 
with chronic periodontitis and RA [24]. In a study conduct-
ed by Okada et al. [10] on 55 patients with RA in which 
the patients were grouped treatment (n=26) and control 
(n=29) groups, it was revealed that the treatment group 
had a greater reduction in DAS28 scores. Thus, it was 
concluded that, by reducing P. gingivalis, protein citrulli-
nation (which is associated with the pathogenesis of RA) 
is reduced. This is in line with the results of the current 
study in which the intensity of RA decreased. Smit et al. 
[25], Erciyas et al. [26], and Oritz [27] also reported higher 

prevalence rates of periodontitis in patients with RA com-
pared to patients without RA. Furthermore, they reported 
that RA patients with severe periodontitis showed higher 
DAS28 scores compared with RA patients with moderate 
or no periodontitis. Other studies have also approved this 
association [28-31].

However, the treatment of periodontitis results in the 
reduction of common inflammatory cytokines and, con-
sequently, reduces the level of RA activity [31-33]. Fur-
thermore, the prevalence of gingivitis is higher in patients 
with RA than in healthy people; this can be attributed to 
different factors such as immunology and lack of balance 
between host response on one hand and periodontal micro-
organisms on the other. Therefore, with the management 
and treatment of periodontitis, the inflammatory and im-
munological effects of periodontal microorganisms in RA 
can be prevented and reduced [32, 33]. 

The cross-reaction of antibodies produced against micro-
organisms such as hemolytic streptococcus has also been 
implicated in increasing the intensity of the disease [34]. 
Theoretically, periodontitis therapy, similar to the current 
findings, reduces bacteria and subsequent inflammation 
caused by these microorganisms; as such, their direct 
(cross-reactive antibodies) and indirect (inflammation 
caused by microorganisms) effects on the intensity of the 
disease activity in RA decreases. In addition, IL-1, TNF-α, 
and IL-6 as well as hyper-responsive monocytes, which 
are associated with the HLA complex, are jointly enhanced 
in patients with RA and periodontitis. By controlling each 
of these diseases, however, the level of these molecules 
in the body is reduced [35]. Other studies have also em-
phasized the role of IL-17 in periodontitis and RA [36], 

Table 4. Paired t-test analyses for parameters at baseline, 45 and 90 days following non-surgical periodontal therapy

*p-value

 95%Confidence Interval of
the DifferenceTimeParameters

UpperLower

0.4971.053-2.120Baseline * 45 days

CRP (mg/dl) 0.5891.096-1.896Baseline * 90 days

0.7530.992-0.726days * 90 days 45

0.6836.550-4.350Baseline * 45 days

ESR (mm/hour) 0.1167.773-0.907Baseline * 90 days

0.1645.674-0.007days * 90 days 45

0.001>1.5390.770Baseline * 45 days

DAS28 (score) 0.001>1.7160.946Baseline * 90 days

0.1900.445-0.092days * 90 days 45

* Paired t-Test
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and periodontitis has been shown to have a synergistic re-
lationship with TNF-α and IL-1. IL-17 is a homodimeric 
glycosylated polypeptide that is produced by a new subset 
of CD14±CD14 called TH17 and can be found at high lev-
els in GCF of periodontitis [37]. 

According to the above facts, regarding the relatively 
easier and faster periodontitis therapy, it seems that the 
treatment of periodontitis in patients with RA can reduce 
inflammation and disease activity in RA. In fact, this does 
not imply continuous treatment, because the results of 
the present study showed that long-term follow up after 
the treatment of periodontitis (90 days as compared to 45 
days) had no effect on the severity of RA. This finding 
is also in accordance with the results of Pinho et al. [30]. 
Thus, this result could be attributed to periodontitis recur-
rence and environmental factors such as tobacco smoking 
and type of hygiene. On the other hand, prolonged use of 
methotrexate and cyclosporine in RA patients can cause 
susceptibility to stomatitis and gingival overgrowth [32]. 

In this study, ESR values were lower at 45 and 90 days af-
ter treatment than at baseline. Also, serum CRP levels were 
lower at 90 days after treatment than at 40 days. However, 
there were no significant differences between the different 
time points. The results of previous studies have shown 
that there is no specific inflammatory indicator for pre-
dicting the association between RA and periodontitis. Lab-
oratory markers such as CRP, ESR, arthritis-rheumatoid 
factor, prostaglandins, and compounds which result from 
the destruction of collagen changed under all inflamma-
tory conditions. Since there is no significant relationship 
between these markers and RA activity, it is necessary 
to consider a series of clinical, immunopathological, and 
microbiological factors in order to achieve an acceptable 
recognition [38].

This study has some limitations. The effect of periodontal 
treatment on the activity of RA was evaluated only in three 
stages (baseline, 45 days, and 90 days after treatment) with 
no control on the environmental conditions affecting the 
values and laboratory variables in order to achieve reliable 
results. The lack of a control group and the impossibility of 

assessing other factors, such as tobacco smoking and oral 
hygiene, are the other limitations of this study.

Therefore, it is recommended that the effect of treatment 
on periodontitis using other factors such as plaque index, 
mean pocket depth, and papillary bleeding index and their 
correlations with the intensity of activity in RA should be 
evaluated so as to improve the accuracy of the study.

Conclusion
This study showed significant decreases in RA disease 

activity levels (DAS28) after non-surgical periodontal 
treatment. The pathophysiology underlying this finding 
appears not to be through the alteration of ESR or CRP 
alone. Therefore, routine dental examinations are recom-
mended for RA patients, so as to reduce dental and oral 
problems while reducing rheumatic symptoms and RA se-
verity. The certainty of these results needs further studies 
with regards to the mentioned limitations.
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