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INTRODUCTION 

Periodontitis is defined as an inflammatory 
disease of the supporting tissues of the teeth caused 
by specific microorganisms or groups of specific 

microorganisms, resulting in progressive destruction 
of the periodontal ligament and alveolar bone with 
increased probing depth formation, recession, or 
both. (1)
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ABSTRACT
Backgroud: Rheumatoid arthritis (RA) and chronic periodontitis are the most common chronic 

inflammatory diseases with remarkable pathological and clinical similarities

Aim: This  study was performed to determine a possible relation between the severity of 
chronic periodontitis together with increased local inflammation of the periodontium and RA 
disease activity.

Methods: This study was conducted on 20 patients with Rheumatoid Arthritis fulfilling the 
2010 ACR/EULAR classification criteria for RA. All subjects were  recruited from those attending 
the Rheumatology Unit and Rheumatology outpatient clinic at the Alexandria main University 
Hospital. Rheumatoid disease activity was assessed by DAS-28 score system. The periodontal 
status was assessed by measuring PD, CAL, PI and GI. Local proinflammatory cytokines from the 
gingival crevicular fluid (GCF) were quantified including Il-6 and TNF-α. Correlations between 
different parameters were assessed using Spearman coefficient 

Results: A positive correlation was found between DAS28 and both GCF IL-6 and TNF-α  
(p=0.694- r=0.001 ) and (p=0.604- r=0.005) for IL-6 and TNF- α respectively and the values were 
statistically significant. A positive correlation was also found between DAS28 and each of PD 
(p=0.246, r=0.297), CAL (p= 0.244, r=0.300), PI (p= 0.406, r= 0.076)and GI (p= 0.340,r= 0.142) 
however the correlation was not statistically significant. 

Conclusion:  The findings provide evidence of a possible relation between Rheumatoid Arthritis 
and chronic periodontitis through sharing the same inflammatory mechanism. 
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Apart from the local destruction of the periodontal 
tissues, the infected and necrotic epithelium of the 
ulcerated pocket lining occupy a large surface area. 
Surface area in generalized severe chronic and 
aggressive periodontitis can reach up to 20 cm2. 
This area of the ulcerated pocket epithelium allows 
exchange between bacterial and host products. (2-4)

These host–bacterial interactions produce a 
resultant impact on various systems in the human 
body(5). Several mechanisms may participate in 
this interaction including those induced by oral 
organisms, and those associated with host response 
factors (such as interleukin IL-1, interleukin IL-6 and 
tumor necrosis factor TNF-α (6). This periodontal- 
systemic disease interrelationship is believed to be 
mediated through systemic inflammatory reactants 
such as acute-phase proteins and immune effectors 
(5,6). Although the potential impact of many systemic 
disorders on the periodontium is well documented, 
recent evidence suggests that periodontal infection 
may significantly enhance the risk for various 
systemic diseases including rheumatoid arthritis 
(RA).

Rheumatoid arthritis (RA) is a chronic destruc-
tive inflammatory disease characterized by the ac-
cumulation and persistence of an inflammatory in-
filtrate in the synovial membrane that leads to syno-
vitis and the destruction of the joint architecture (7).

Although the etiologies of these two chronic 
inflammatory diseases are separate, the underlying 
pathological processes are of sufficient similarity 
to warrant consideration of  a possible association 
between the two diseases. Whether RA is associated 
with the progression of existing inflammatory 
conditions, such as periodontitis, is controversial (8-

10). Hence, This  study was performed to determine a 
possible association between the severity of chronic 
periodontitis and  increased local inflammation of 
the periodontium with RA disease activity.

Pateints and methods

This study was conducted on 20 patients with 
Rheumatoid Arthritis fulfilling the 2010 ACR/
EULAR classification criteria for RA (11) of less 
than 5 years disease duration and having chronic 
periodontitis according to the classification of the 
American Academy of Periodontology 1999 (12)  

with at least 20 teeth present.

All subjects were  recruited from those attending 
the Rheumatology Unit and Rheumatology 
outpatient clinic at the Alexandria main University 
Hospital.

Exclusion criteria included smoking, diabetes 
mellitus, individuals who had undergone periodontal 
treatment including prophylaxis,  and/or antibiotic 
therapy over the past three months, and females who 
were pregnant and lactating. Informed consent was 
provided according to the Declaration of Helsinki 
and obtained from all patients before the beginning 
of the study.  

Data Collection:

Rheumatoid Arthritis assessment included RA 
disease activity by applying the Disease Activity 
Score 28 (DAS-28). The DAS system involved four 
parameters: 28 tender joints (TJ28), 28 swollen 
joints (SJC28), Erythrocyte Sedimentation Rate 
(ESR) and patient general health (GH) based on a 
100-mm visual analog scale. The 28 joints assessed 
included 10 metacarpophalangeal joint and 10 
proximal interphalangeal joints of the hand, 2 wrists, 
2 elbows, 2 shoulders and 2 knees. Patient GH 
based on a 100-mm visual analog scale was taken 
as: grade 0 corresponding to no disease activity and 
grade 100 corresponding to high disease activity. 
DAS score was calculated by using the formula:

 
.

Rheumatoid disease activity was defined as: 
low, moderate and high. Low disease activity was 
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confirmed if DAS-28 score was ≤ 3.2, moderate if 
DAS-28 score was 3.2<DAS-28 score ≤ 5.1, and 
high if DAS-28 score >5.1 (13-15)

Periodontal status assessment included Probing 
Pocket Depth(PD) (16),Clinical Attachment Loss 
(CAL) (16), Plaque Index (PI) (17), Modified Gingival 
Index (GI)(18), and the levels of  IL-6 and TNF- α 
in the gingival crevicular fluid (GCF) using ELIZA 
kits(19,20).. Filter paper strips were used for GCF  
sampling. (21)  They were introduced into the greatest 
pocket depth in each patient till mild resistance 
was felt. They were left for 60 seconds to collect 
the resting GCF(22). Strips contaminated with blood 
or saliva were discarded. Then the strips were put 
in sterile plastic eppendorf tube containing 150 µl 
phosphate-buffered saline. The ependorf tubes were 
then centrifuged at 11.000.  

Statistical analysis:

Data of all parameters were fed to the computer 
and analyzed using IBM SPSS software package 
version 20.0. Correlations between two quantitative 
variables were assessed using Spearman coefficient. 
Significance of the obtained results was judged 
at the 5% level. The association of categorical 
variables was assessed by chi-square test. Statistical 
significance was declared if the P value was <0.05.

RESULTS

The periodontal status was assessed for all 20 
patients recruited for this study .The  mean values 
were (4.75 ± 0.85, 3.75 ± 1.62, 1.84 ± 0.50, 1.88 ± 
0.38) for PD, CAL PI and GI respectively. (Table 1)

The levels of local gingival crevicular 
proinflammatory cytokines were (13.50 ± 11.28 and 
4.34 ± 2.61) for Il-6 and TNF-α respectively. 

Assesement of RA was performed using the 
DAS28,  the values ranged between 4.10 and 6.80 
with mean 5.11 ± 0.90 (Table 2)

TABLE (1) Statistical analysis of the studied 
cases according to clinical parameters   
(n = 20)

PD CAL PI GI

Min. – Max. 3.0 – 6.0 1.0 – 7.0 1.0 – 2.75 1.50 – 2.50

Mean ± SD. 4.75 ± 0.85 3.75±1.62 1.84±0.50 1.88 ± 0.38

Median 5.0 4.0 1.88 1.88

TABLE (2) Statistical analysis of the studied cases 
according to lab investigation (n = 20)

Min. – Max. Mean ± SD. Median

GCF-Il-6 1.60 – 33.20 13.50 ± 11.28 11.0

GCF-TNF-α 1.20 – 12.0 4.34 ± 2.61 3.70

DSA28 4.10 – 6.80 5.11 ± 0.90 5.04

A positive correlation was found between DAS28 
and both IL-6 and TNF-α  (p=0.694- r=0.001) and 
(p=0.604- r=0.005) for IL-6 and TNF- α respectively 
and the values were statistically significant.  
(Table 3) (Figure 1-2)

A positive correlation was also found between 
DAS28 and each of PD (p=0.246, r=0.297), CAL 
(p= 0.244, r=0.300), PI (p= 0.406,r= 0.076)and GI 
(p= 0.340, r= 0.142) however the correlation was 
not statistically significant. (Table 3)

TABLE (3) Relation between DSA28 with 
periodontal parameters

Parameters
DSA28

r P

IL-6 0.694* 0.001

TNF 0.604* 0.005

PD 0.246 0.297

CAL 0.244 0.300

PI 0.406 0.076

GI 0.340 0.142

r: Pearson coefficient 
*: Statistically significant at p ≤ 0.05
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The rheumatoid disease activity was compared 
with the severity of periodontal disease (Table 4). 
In the RA group; 12 subjects (60%) had moderate 
rheumatoid disease activity, and 8 (40%) had severe 
rheumatoid disease activity. Mild periodontitis was 
found in 6 subjects; among whom 3 subjects (50%) 
had moderate RA disease activity and 3 (50%) had 
severe RA disease activity. Moderate periodontitis 
was found in 3 subjects, the 3 subjects had moderate 
rheumatoid disease activity. Severe periodontitis 
was found in 11 subjects, 6 (54.54%) had moderate 
rheumatoid disease activity, and 5 (45.45%) had 
high disease activity. This study showed that 
for subjects with RA, there was no significant 
association between rheumatoid disease activity 
and the severity of periodontal disease (Table 4).

DISCUSSION

Periodontal disease and rheumatoid arthritis 
are two of the most common chronic inflammatory 
diseases, Although the etiologies of these two 
chronic inflammatory diseases are separate, it is 
well recognized that pathogenic similarities exist 
between them.(23)

Periodontal disease is characterized by the 
progression of local inflammation that contributes 
to the clinical outcome of the disease (24). Cytokines 
and chemokines lead to the migration of leukocytes 
to the periodontal tissues where these cells play 
an important role in pathogen destruction by 
releasing mediators in a local inflammatory 
response(25). Therefore, these and other mediators 
have been detected at elevated levels in the 

Fig. (1): Relation between DSA28 and IL-6 Fig. (2): Relation between DSA28 and TNF

TABLE (4): Rheumatoid disease activity compared with the severity of periodontal disease in rheumatoid 
arthritis subjects (CASES)

Rhematoid disease activity
Chronic periodontitis Total

mild moderate Severe

Low 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Moderate 3 (50%) 3 (100%) 6 (54.54%) 12 (60%)

High 3 (50%) 0 (0%) 5 (45.45%) 8 (40%)

Total 6 (100%) 3 (100%) 11 (100%) 20 (100%)
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gingival crevicular fluid, saliva, and blood, thus 
being considered acceptable biomarkers for some 
aspects of PD(24,26,27). Particularly,  proinflammatory 
cytokines such as IL-1, IL-6 and TNFs  have been 
associated with periodontal disease progression (28)

The proinflammatory cytokines (IL-1 and IL-6, 
TNFs have been implicated in the stimulation of 
osteoclastic resorption in periodontitis.(29) 

In the present study the levels of Il-6 and TNF-α 
were assessed in the gingival crevicular fluid of 
sites exhibiting increased probing depth and CAL. 
The values were (13.50 ± 11.28 and 4.34 ± 2.61) 
for the IL-6 and TNF-α respectively. The DAS28 
of RA correlated positively with  Il-6 (r=0.694 , 
p=0.001)  and TNF-α (r=0.604, p=0.005). this is in 
accordance with other studies reporting that local 
inflammation caused by periodontitis may induce 
systemic inflammatory response.(23,30) Periodontal 
inflammation can lead to elevated levels of cytokines 
such as IL-1, IL-6,  and TNF, which trigger the 
release of CRP from the liver, thus contributing to 
systemic inflammation enhancing the risk of other 
systemic diseases including RA.(31-33)  

In this regard this could suggest that TNF-α and 
IL-6 from the gingival crevicular fluid could be 
used as a marker for RA activity as a non-invasive 
method.

In the present study however, the DAS28 for 
RA didn’t show significant correlation with clinical 
parameters of periodontitis PD, CAL, PI, GI 
and there was no significant association between 
rheumatoid disease activity and the severity of 
periodontal disease. These data are consistent with 
the findings of Kasser et al.(34), Josef et al (35) and 
Khantisopon N et al(36) who found no correlation 
between the rheumatoid disease activity and the 
severity of periodontal disease.

On the other hand Wolff et al.(37) examined the 
association between early RA and periodontitis 
and reported that RA patients had a greater number 

of missing teeth, deeper periodontal pockets, and 
a higher prevalence of bleeding on probing with 
comparable oral hygiene between groups.

In the present study although the levels of local 
inflammatory cytokines in the gingival crevicular 
fluid were elevated with increased rheumatoid 
arthritis disease activity,  the elevated level of 
cytokine didn’t correlate significantly with the 
clinical parameters of periodontitis.  This may be 
due to the fact that all RA subjects are treated with 
non steroidal anti-inflammatory drugs or  immune 
suppressant corticosteroids, thereby possibly 
reducing clinical evidence of periodontal disease. 
Also it is well known that the subgingival biofilm is 
a key etiologic factor in periodontitis together with 
other important factors that influence progression of 
the periodontal disease including smoking(38), age, 
stress and psychological factors(39)  and existing 
attachment loss(40). 

In light of the above study a possible link could 
exist between rheumatoid arthritis and periodontitis 
since active RA disease is characterized by 
elevated levels of circulating proinflammatory 
cytokines which were also detected in the gingival 
crevicular fluid. This would render the RA patient 
more susceptible to periodontal disease if other 
factors affecting disease progression coexist. Other 
studies  concluded that  the occurrence and severity 
of periodontitis was found to be higher in RA 
subjects(35.41,42)

This study highlights the potential for a 
relationship between two of the most common 
and debilitating chronic inflammatory conditions 
affecting humans and warrants further detailed 
investigation. Further studies with larger sample 
sizes are needed to unravel the pathogenic relation 
between periodontitis and RA on both a clinical and 
biologic level. This may result in new opportunities 
for intervention that will modify the course of these 
diseases.
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