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Abstract

Objectives: To evaluate frequency of periodontitis (PD) in rheumatoid arthritis (RA) patients and relate it with
clinical characteristics, disease activity, functional status, anti-cyclic citrullinated peptide (anti-CCP) and radiographic
scores.

Methods: The study included 60 RA patients and 30 controls. Clinical Disease activity index (CDAI), Modified
Health Assessment Questionnaire (MHAQ), visual analogue scale of pain and Scott's modification to Larsen scoring
method were assessed. Rheumatoid factor (RF) positivity and anti-CCP titer were measured. Periodontal
examination was performed and relevant indices calculated.

Results: The mean age of the patients was 49.1 ± 13 years and they were 52 females and 8 males. PD was
present in 71.7% of RA patients versus 46.7% in control (p=0.02). PD was predominantly generalized (p=0.004) with
moderate-severe degree (p=0.01). Age (p=0.007), disease duration (p<0.0001), morning stiffness (p=0.01), CDAI
(p<0.0001), MHAQ (p=0.02), CRP (p=0.02), anti-CCP titer (p=0.01) and methotrexate treatment (p=0.005) were
significantly higher in RA-PD versus RA. However, gender, smoking, oral hygiene, erythrocyte sedimentation rate,
RF, anti-CCP positivity and radiographic scoring were insignificantly different. PD positivity was 96.3%, predominant
generalized in 92.6%, moderate (40.7%) and severe degree (37%) in early RA versus (51.5%, 24.2%, 24.2%, 12.1%
respectively) in late RA patients. All PD indices were higher in early patients (p ≤ 0.05) while teeth loss (p=0.03) was
higher in late cases. CDAI, VAS and ACPA titer all significantly correlated with PD indices (p<0.05).

Conclusion: Periodontitis is frequent in RA patients’ especially in early cases and is remarkably associated to
disease activity and reduced functional status.
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Key Messages
Disease activity and functional status in RA especially early cases

influenced with periodontal status.

Routine periodontal examination is important to minimize the
frequency and severity of periodontitis in RA.

Introduction
Rheumatoid Arthritis (RA) is a chronic inflammatory autoimmune

disease characterized by persistent synovitis, systemic inflammation,
production of autoantibodies, and bone destruction preferentially
involving the peripheral joints [1]. A remarkable increase in the
prevalence of moderate to severe periodontitis (PD) in RA patients has
been mentioned [2].

The prevalence of Tempromandibular disease (TMD) in RA patients
resulted in extremely varied values 5–86% [3]. Other secondary
orofacial signs/symptoms include: mouth burning, hypo-salivation,

xerostomia, salivary gland diseases, gingivitis and periodontitis. PD is
a chronic infectious disease caused by Gram-negative anaerobic
bacteria, affecting the tissues of protection and support of the tooth,
such as gums, periodontal ligament, cementum and alveolar bone [4].

The importance of peptide citrullinationas an etio-pathological
event in RA with development of Anti-Citrulinatted Peptide (anti-
CCP) antibodies [5], and the discovery of a major bacterial species
involved in the development and propagation of periodontal disease
having a peptide arginine deaminase (PAD) capability of citrullination
[6,7] have spotted the light on the possible relation between RA and
PD. Both RA and PD present an imbalance between pro-inflammatory
and anti-inflammatory cytokines, which is thought to be responsible
for the tissue damage resulting in bone destruction [2]. Both RA and
PD share a number of pathobiologic processes as similar cellular
participation at the inflammatory focus, microenvironmental, serum
cytokines, matrix metallo-proteinase and osteoclast-mediated bone
destruction [8], common genetic risk factors including the Human
Leukocyte Antigen (HLA)-DR shared epitope, polymorphisms and
epigenetic modifications in cytokine genes [9] and common
interleukin-6 promoter DNA methylation site [10].
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Histopathologically, sharing intense neutrophilic and mixed cellular
infiltrate mostly lymphocytic infiltration [11].

An interrelationship between Rheumatoid Arthritis (RA) and
periodontitis has been suggested due to their common pathogenic
mechanisms. Protein carbamylationand Neutrophil Extracellular Traps
(NETs) formations have been shown to be related to autoimmune
conditions, including RA, and were association between with
periodontitis severity which is influenced with periodontal treatment
[12]. Recently it has been found that the appearance of anti-
Carbamylated Protein (CarP) antibodies in the sera precedes the onset
of RA [13]. Moreover, the presence of CarP was also demonstrated in
inflamed periodontal tissue from patients with mild to moderate
periodontitis, suggesting that protein carbamylation in RA patients
may also be shared by periodontitis [14]. 

Therefore, we aimed in the current study to assess frequency of
periodontitis in Egyptian RA patients and to find a possible association
of periodontal indices and severity with disease activity, functional
status, anti-CCP, rheumatoid factor (RF) serology and radiographic
score.

Patients and Methods
Sixty patients fulfilling the 2010 American College of

Rheumatology/European League against Rheumatism (ACR/EULAR)
classification criteria for RA were recruited for the study. They were
further classified according to disease duration into early ≤ 3 years and
late >3 years from Rheumatology Outpatient Clinics - Faculty of
Medicine-Cairo and Fayoum Universities, in collaboration with Oral
Medicine and Periodotology Department- Faculty of Dentistry- Out-
patient Clinics-Cairo University between January and September 2017.
Exclusion criteria were any patients with diabetes mellitus or hepatitis
C or any other autoimmune diseases. The study was approved by the
Ethics Committee of Faculty of Medicine, Cairo and Fayoum
Universities Hospitals. All patients gave their informed consent to
participate in the study. Thirty age and sex matched apparently healthy
were taken as control. Patients were thoroughly examined. Pain was
evaluated by Visual Analogue Scale (VAS) [15]. The disease activity in
RA patients was assessed using the Clinical Disease Activity Index
(CDAI) [16]. The functional status was assessed according to the
Modified Health Assessment Questionnaire (MHAQ) [17] and Plain x-
rays (postero-anterior view) on the hands were obtained for all patients
using Scott's modification to Larsen scoring method, 1995 [18].

Diagnosis of PD was according to Armitage, Van der Velden and
Lopez et al. [19-21] classification system with increased alveolar bone
and periodontal attachment loss. Oral examination included
estimation of the Plaque Index (PI), Gingival Index (GI), Probing
Pocket Depth (PPD) and Clinical Attachment Loss (CAL). The PI 20
was scored as 0 (gingival area of the tooth free from plaque); 1 (no
plaque observed by the naked eye, but plaque is made visible on the tip
of a probe after it has been moved over a tooth surface at the entrance
of the gingival crevice); 2 (gingival area covered by a thin to
moderately thick layer of plaque visible to the naked eye) and 3 (heavy
accumulation of soft matter, the thickness of which fills the crevice
produced by the gingival margin and the tooth surface.

The GI [21] was scored as 0 (entire absence of visual signs of
inflammation in the gingival unit); 1 (slight change in color and
texture); 2 (visual inflammation and bleeding tendency from the
gingival margin after a periodontal probe is briefly run at the bottom

of the gingival crevice and 3 (overt inflammation with tendency to
spontaneous bleeding).

The PPD [22] was measured from the free-gingival margin to the
base of the periodontal pocket and the CAL measured from the
cemento-enamel junction of the tooth to the base of the periodontal
pocket [23]. The severity of chronic periodontitis was classified into
localized (<30%) and generalized (>30% of sites are affected).
Furthermore, severity of chronic periodontitis at the site level was
classified based on the degree of clinical attachment loss in to: mild
(CAL=1–2 mm), moderate (CAL=3–4 mm) and severe (CAL ≥ 5 mm)
[24,25].

Blood specimens were collected after an overnight fasting analyzed
for complete blood count (CBC), erythrocyte sedimentation rate (ESR)
by the Westergren method, C-Reactive protein (CRP) calibrated by
nephelometry method and rheumatoid factor (RF) assayed with a
quantitative immunonephelometry test (Behring, Marburg, Germany).

RF was considered positive when the concentration was higher than
the cut-off value of the kit (15 IU/ml). The liver and kidney function
tests were also considered. The quantitative detection of anti-cyclic
citrullinated peptide (anti-CCP3) IgG in serum level was performed
using a commercially available enzyme linked immunosorbent assay
(ELISA) kit provided by INOVA Diagnostics, Inc. USA following the
manufacture recommendations.

The statistical program SPSS version 15 was used for statistical
analysis. Results were expressed as mean (± standard deviation), or
number (percentage). Student’s t-test was used to compare continuous
variables between patients and controls, and between subgroups of RA
patients (RF positive and negative).

The chi-square test for the categorical variables was performed
when appropriate. The correlations between variables were presented
as the Spearman's correlation coefficient (rho). The level of statistical
significance was p<0.05 (2-tailed).

Results
Sixty RA patients were included in the present study. They were 52

(86.7%) females and 8 (13.3%) males. Their ages ranged from 22-75
years with a mean of 49.1 ± 13 years, disease duration ranged from
1-30 years with a mean of 8.9 ± 6.9 years. 30 age and sex matched
healthy control were also enrolled. They were 24 (80%) females and 6
(20%) males.

Their ages ranged from 23-72 years with a mean of 42.3 ± 11.8 years.
Five patients were smokers (8.3%), 14 (23.3%) were performing regular
oral hygiene, 24 (40%) had secondary Sjögren’s syndrome, TMJ was
affected in 34 (56.7%), CDAI was 26.1 ± 17.3, MHAQ was 1.04 ± 0.68.
RF was positive in 50 (83.3%) patients, ACPA was positive in 52
(86.7%) patients with a mean titer of 185.9 ± 126.3 µ/ml. 38 (63.3%)
patients were receiving methotrexate (MTX), 32 (53.3%) leflunomide,
and 33 (55%) were on low dose steroid (≤ 7.5 mg).

The frequency of periodontitis in patients was 43 (71.7%) versus 14
(46.7%) in control (p=0.02). Table 1 compares between patients and
control demographic data, PD frequency, severity and indices.

There was a significant difference as regards PD degree (p=0.01)
with predominance of moderate and severe degree in RA patients.
Generalized form (p=0.004), PI (p<0.0001), GI (p=0.001), PPD
(p=0.01) and CAL index (p<0.0001) were highly significant in RA
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patients. Teeth loss was evident in RA patient than control with up to
32 teeth loss (p<0.0001).

Variable

Mean ± SD (range)/
n(%)

RA patients

(n=60)

Control

(n=30)

p

Age (years) 49.1 ± 139(22-75) 42.3 ± 11.8(23-72) 0.3

Female 52(86.7) 24 (80)

male 8 (13.3) 6 (20) 0.4

Smoking 5(8.3) 4 (13.3) 0.4

Regular oral hygiene 14(23.3) 6(20) 0.7

PD positivity 43 (71.7) 14 (46.7) 0.02

PD degree:

Zero 17 (28.3) 15 (50)

Mild 10 (16.7) 7(23.3) 0.01

Moderate 19(31.3) 8(26.7)

severe 14(23.3) 0 (0)

Localized PD:

Yes 10(16.7) 7 (23.3) 0.4

No 50 (83.3) 23 (76.6)

Generalized PD:

Yes 33(55) 7 (23.3)

No 27(45) 23 (76.6) 0.004

Plaque index(PI):

Grade 0 15(25) 15(50)

Grade 1 2(3.3) 8(26.7) 0.0001

Grade 2 17(28.3) 7(23.3)

Grade 3 26(43.3) 0(0)

Gingival index:

0 15(25) 15 (50)

1 11(18.3) 11 (36.7)

2 20 (33.3) 4 (13.3) 0.001

3 14 (23.3) 0 (0)

Teeth loss : <0.0001

Yes 51 (85) 9 (30)

No 9 (15) 21 (70)

Teeth loss number 8.5 ± 11.2 (0-32) 0.4± 0.8 (0-3) <0.0001

PPD 2.05 ± 1.2 (0-4) 1.4± 0.7 (0.5-3.5) 0.01

CAL 1.96 ± 1.68
(0-4.7)

0.6 ±0.8 (0-3.1) <0.0001

SD: standard deviation, PD: periodontitis, RA: rheumatoid arthritis,

PPD: probing pocket depth, CAL: clinical attachment loss

Table 1: Demographic features, periodontitis frequency, severity and
indices in rheumatoid arthritis patients and control.

A comparison between RA patients with PD (RA-PD) vs. without is
shown in Table 2. There was a significant difference in age (p=0.007)
and disease duration (p<0.0001) but not with gender, smoking or oral
hygiene. Also, MS (p=0.01), CDAI (p<0.0001), MHAQ (p=0.02) and
CRP (p=0.02) were significantly higher in RA-PD patients. Neither RF
nor anti-CCP positivity was different, however, anti-CCP titer was
significantly higher in RA-PD (p=0.01). Radiographic scoring was
insignificantly different (p=0.3). As regard the medication received,
only MTX was significant (p=0.005). None of the present patients was
receiving a biologic therapy.

Variable

Mean ± SD (range)/n(%)

RA patients (n=60) p

RA-PD

(n=43)

RA only

(n=17)

Age 46.3 ± 12.3 56.18 ± 12.3 0.007

Female 35 (81.4) 17 (100) 0.056

Male 8 (18.6) 0 (0)

Disease duration (years) 6.36 ± 5.2 15.5 ± 6.3 <0.0001

smoking 3 (7) 2 (11.8) 0.5

Oral hygiene 10 (23.3) 4 (23.5) 0.9

MS

≤ 60 min 31 (72.1) 17 (100) 0.01

> 60 min 12 (27.9) 0 (0)

SC nodules 14 (32.6) 5 (29.4) 0.8

Secondary Sjögren’s 24 (40) 8 (47.1) 0.4

TMJ 24 (55.8) 10 (58.8) 0.8

CDAI 31.56 ± 17.49 12.47 ± 4.99 <0.0001

MHAQ 1.17 ± 0.68 0.69 ± 0.58 0.02

ESR(mm/1sthr) 52.36 ±27.18 39.9 ± 16 0.2

CRP positivity 24 (55.8) 4 (23.5) 0.02

RF positivity 34 (79.1) 16 (94.1) 0.1

Anti-CCP positivity 38 (88.4) 14 (82.4) 0.5

Anti-CCPTiter(U/mL) 213.7 ± 131.57 115.59 ± 78.06 0.01

Radiographic score:

Grade 1 10 (23.3) 4 (23.5)

Grade 2 12 (27.9) 4 (23.5) 0.3

Grade 3 15 (34.9) 9 (34.9)

Grade 4 6 (14) 0 (0)

Medications:
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MTX 32 (74.4) 6 (35.3) 0.005

Leflunomide 26 ( 60.5) 6 (35.3) 0.07

Steroid low dose 23 (53.5) 10 (58.8) 0.7

HCQ 16 (37.2) 9 (52.9) 0.2

SD: standard deviation, RA-PD: rheumatoid arthritis having periodontitis,

MS:morning stiffness, SC nodules: subcutaneous, TMJ: tempromandibular

joint, CDAI:clinical disease activity index, MHAQ: modified health assessment

questionnaire, ESR: erythrocyte sedimentation rate, CRP: C reactive protein,

RF: rheumatoid factor,Anti CCP: anti cyclic citrullinated peptide,

MTX: methotexate, HCQ:hydroxychloroquine, n: number

Table 2: Demographic features, clinical, laboratory, radiographic score
and medications in rheumatoid arthritis patients with and without
periodontitis.

Table3 demonstrates a comparison between early and late RA
regarding PD. PD was higher in early 26 (96.3%) vs. late RA 17 (51.5%)
patients (p<0.0001). In early RA, moderate (40.7%) and severe PD
degree (37%) were present versus 24.2% and 12.1% respectively in late
RA (p=0.001). Generalized PD was more frequent (92.6%) in early
vs24.2% in late RA, the PI (p=0.002), GI (p=0.001), PPD (p=0.01) and
CAL (p<0.0001) indices were significantly higher in early cases.
However teeth loss was higher in late RA (93.9%) vs. early (74.1%)
(p=0.03). The mean number of lost teeth in late was 13.8 ± 12.8 (0-32)
vs. 1.9 ± 1.8 (0-6) in early patients. Difference was insignificant
between early vs. late RA in CDAI (p=0.2) or MHAQ (p=0.4).

Variable

Mean ± SD (range)/n(%)

RA patients (n=60) p

Early RA-PD

(n=26)

Late RA-PD

(n=33)

PD 26 (96.3) 17(51.5) <0.0001

PD degree:

Zero 1(3.7) 16 (48.5)

Mild 5 (18.5 ) 5 (15.2) 0.001

Moderate 11 (40.7) 8 (24.2)

severe 10 (37) 4 (12.1)

Localized PD 1 (3.7) 9 (27.3) <0.0001

Generalized PD 25 (92.6) 8 (24.2)

PI :

Grade 0 1 (3.7) 14(42.4)

Grade 1 0 (0) 2 (6.1)

Grade 2 10 (37) 7 (21.1) 0.002

Grade 3 16 (59.3) 10 (30.3)

GI:

Grade zero 1 (3.7) 14(42.4)

Grade 1 4 (14.8) 7 (21.1)

Grade 2 15 (55.6) 5 (15.2) 0.001

Grade 3 7 (25.9) 7 (21.2)

Teeth loss:

Yes 20 (74.1 %) 31 (93.0%) 0.03

No 7 (25.9%) 2 (6.1 %)

Number of lost teeth 1.9 ± 1.8 (0-6) 13.8 ± 12.8 (0-32) <0.0001

PPD 2.6 ± 0.7 (0.9-4) 1.5 ± 1.4 (0-4) 0.01

CAL 2.9 ± 1.4 (0-4.7) 1.1 ± 1.3 (0-4.3) <0.0001

SD: standard deviation, RA-PD: rheumatoid arthritis having periodontitis,
PI: plaque index, GI: gingival index, PPD: probing pocket depth,
CAL: clinical attachment loss, n: number

Table 3: Comparison between early and late RA regarding the presence
of periodontitis and different scores.

Correlations between PD indices with disease activity scores,
morning stiffness, ESR, anti-CCP titer and radiographic score are
presented in Table 4. There was a significant correlation between
MHAQ and all PD indices. CDAI, VAS and anti-CCP titer all
significantly correlated with all PD indices except number of teeth loss.

MS correlated with all PD indices except GI and number of teeth
loss. ESR correlated with all PD indices except PI and GI. Radiographic
score only correlated with the number of teeth loss (r=0.4, p=0.001).

Variable Periodontitis degree and indices in rheumatoid arthritis
patients (n=60)

r (p) PD degree PI GI PPD CAL Number of
lost teeth

MS(minutes) 0.002 0.04 0.06 0.01 0.002 0.14

0.3 0.2 0.2 0.3 0.3 0.19

CDAI 0 0 0 0 0 0.7

0.7 0.5 0.5 0.6 0.7 0.03

MHAQ 0 0.004 0.003 0.004 0.001 0.004

0.5 0.3 0.3 0.3 0.4 0.3

ESR(mm/1sthr) 0.002 0.2 0.4 0.02 0.001 0.03

0.3 0.1 0.1 0.2 0.4 0.2

VAS 0 0 0 0 0 0.8

0.6 0.4 0.4 0.5 0.5 -0.02

Anti-CCP
titer(U-ml)

0 0.002 0.003 0 0 0.06

0.6 0.3 0.3 0.4 0.6 0.2

Radiographic
Score

0.6 0.09 0.8 0.7 0.5 0.001

0.06 0.4 0.02 0.04 0.07 0.4

PD: Periodontitis, PI: Plaque Index, GI: Gingival Index, PPD: Probing Pocket
Depth, CAL: Clinical Attachment Loss, MS: Morning Stiffness, CDAI: Clinical
Disease Activity Index, MHAQ: Modified Health Assessment Questionnaire,
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ESR: Erythrocyte Sedimentation Rate, VAS: Visual Analogue Scale, Anti CCP:
Anti Cyclic Citrullinated Peptide, n: number.

Table 4: Correlations between different periodontitis indices and
disease activity, morning stiffness erythrocyte sedimentation rate, anti-
cyclic citrullinated peptide and radiographic score in rheumatoid
arthritis patients.

Discussion
RA is an autoimmune disease characterized by progressive

inflammation and involvement of T-cells, B-cells and pro-
inflammatory cytokines [26,27]. It is characterized by progressive
disability, systemic complications and early death [28]. Observably,
there was mutual relation between RA and PD not only on the scale of
frequency [2] but also on etio-pathological event [7], pathobiologic
processes [8], genetic risk factors [9] and histopathological level [11].
The aim of this work was to determine frequency of periodontitis in
Egyptian RA patients and to find a possible association of periodontal
indices and/or severity with disease activity, functional status, anti-
CCP and RF serology and radiographic score.

In the present work, the frequency of PD in control was 46.7%,
among which mild PD was represented in 23.3% and moderate in
26.7%. This was in agreement with the National Health and Nutrition
Examination Survey (NHANES) in 2009-2010 that demonstrated the
overall rate of PD in the general population over age of 30 was 47.2%,
with moderate PD in 30% and severe PD in 8.5% [29].

In the current study the frequency of PD was significantly higher in
RA patients; 96.3% in early RA and 24% in late RA. PD degree was
predominantly moderate and severe in RA patients versus the control
(p=0.01). Generalized form of PD was more dominant in RA patients
(p=0.004), and all indices which reflect PD severity. This was in
agreement with a study which examined anti-P. gingivalis (Pg) to
evaluate the oral microbiome in groups of individuals with early and
established RA, compared with healthy adults [30]. The higher
frequency of PD in RA patients could be attributed to pro-
inflammatory properties of Pg which may serve as a triggering factor
in various mucosal sites, particularly in genetically predisposed
individuals [31]. Furthermore, another study recorded PD in 80% of
patients with early RA and in 85% of patients with chronic RA vs. 40%
of controls documenting the poorer periodontal health in RA patients
[32]. This documentation could be explained by weakened immune
defense in the host due to RA and increased systemic inflammation
which may initiate or enhance the severity of periodontitis [33,34].

In the current work CRP positivity was significantly higher in RA-
PD vs. RA patients, (p=0.02). These periodontal lesions were suggested
to be the origin for daily bacteraemia and even raise systemic
inflammation reflected in markers as CRP [35]. A recent study showed
that patients with chronic RA with severe periodontitis had higher
CRP values compared with corresponding early RA participants [32].
Further assessment of the degree of periodontitis in CRP positive RA
patients demonstrated; no PD in 14%, mild PD in 7%, moderate PD
36%, and severe PD in 43% with a highly significant value (p=0.002).
Perhaps there would be better judgment if quantitative CRP was done.

Longitudinal studies on PD patients on long term periodontal
maintenance programs have reported that a small subgroup of patients
appear to be particularly susceptible to disease, with periodontitis
progression occurring despite ongoing maintenance care [36]. In the
current work, the local risk factors such as PD was not associated with

neglected oral hygiene, TMJ involvement which was in agreement with
another study and also, with secondary Sjogren as well [37]. The
importance of the host response in determining susceptibility to
chronic periodontitis was clearly documented in carefully conducted
longitudinal observational studies of tea plantation workers in Sri
Lanka. These individuals had no access to dental care, did not routinely
use conventional oral hygiene products, and presented with
generalized plaque and calculus deposits. Yet, within this population,
around 11% were considered to be stable, with no evidence of
progression of periodontitis, another group (81%) demonstrated
moderate progression of periodontitis, and 8% showed rapid disease
progression [38]. Intensity of gingival inflammation varies widely
between individuals following plaque accumulation, suggesting that
susceptibility to disease varies between individuals due to differences
in the inflammatory host response, rather than being entirely due to
differences in the amount and/or composition of the bacterial plaque
[39].

In the current work, PD severity indices were correlated with RA
activity scores. These finding was in agreement with Äyräväinen and
others, 2017 where PD indices correlated with different RA activity
scores. These findings reflect the parallel authentic - pathologic process
between RA and PD.

Also, smoking was not different in RA patients perhaps, due to
presence of pathway for citrullination process in RA independent to
smoking, although being one of important extrinsic risk factors in RA
with a patho-physiological process including oxidative stress,
autoantibody Production, inflammation and epigenetic changes [40].

In the present work, radiographic scoring was not significantly
different among the two groups (PD-RA vs RA), while radiographic
scoring was correlated with number of teeth loss this was in agreement
with Marrotte and colleagues, 2006 where alveolar bone loss in PD-RA
patients parallels RA erosions at other sites [11]. It could be explained
by similar process in PD and RA where inflammation is at the heart of
destructive process. In PD inflammation is intended to defend the host
against the bacterial challenge, but prolonged and/or excessive
inflammation results in tissue damage and progressive breakdown of
periodontal ligament fibres ("loss of attachment") resulting in
increased probing depths, and resorption of alveolar bone, and the
tissue damage that occurs is largely irreversible [22]. Also in RA the
main triggers of articular bone erosion are synovitis, including the
production of pro-inflammatory cytokines and receptor activator of
nuclear factor κB ligand (RANKL), as well as antibodies directed
against citrullinated proteins, both cytokines and autoantibodies
stimulate the differentiation of bone-resorping osteoclasts, thereby
stimulating local bone resorption [41].

On evaluating the effect of anti-rheumatic medications on
periodontal parameters, low doses corticosteroids were insignificant.
This was in agreement with studies that showed, no difference in
periodontal parameters with corticosteroids use [30,33]. While,
another study reported an association between the use of
corticosteroids and higher levels of CAL and deepened periodontal
pocket depth and demonstrated significant effect of methotrexate
(MTX) on periodontal parameters [42]. The current study found that
MTX was significantly related. Similarly, an increased frequency of
MTX-induced oral mucosal ulcers was demonstrated [43]. On the
other hand, it has been reported that MTX and loflunamide had no
effect on dental status [20,42,44]. Furthermore, Äyräväinen et al 2017,
reported that biologic therapy do not worsen periodontitis in RA
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patients. In fact, there was a trend for improvement in pocket depths
[32].

Main Conclusion
There is a mutual relation between the disease activity and

functional status in RA with the frequency and severity of PD, being
the first and most recent Egyptian study done in rheumatoid arthritis
patients’. Dental assessment and attention to oral hygiene assume an
increasingly important part of the clinical management of the RA
patients. Furthermore, closer attention to oral health in all patients will
improve quality of life and address what is now recognized as an
important RA co-morbidity. Routine periodontal examination is
recommended for all RA patients. Also, a higher number of patients
may be recommended in future studies and to be conducted on a
larger scale.
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