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Abstract

Introduction: Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease of the joints 
with the involvement of other systems. Previous studies have demonstrated its association with 
chronic periodontitis (CP), a chronic inflammatory disease of tooth-supporting tissues. Positive 
rheumatoid factor (RF) and anti-citrullinated protein antibody (ACPA) in RA patients have been 
found to be associated with CP.  The aim of this study is to determine the prevalence of CP in RA 
patients, and to investigate the association of ACPA, RF status and RA disease activity with CP and 
non-CP RA patients. Materials and Methods: A comparative cross-sectional study involving 98 RA 
patients was conducted at Hospital Universiti Sains Malaysia, Kubang Kerian, Malaysia. Clinical oral 
examination was carried out to determine the CP status of RA patients. RF, ACPA and erythrocyte 
sedimentation rate (ESR) were measured, and the 28-joint Disease Activity Score (DAS-28) was 
assessed. Results: Forty-five patients (45.9%) were found to have CP (95% CI: 0.36-0.56). No 
significant difference was observed in the prevalence of positive RF (p=0.989) or ACPA (p=0.431) 
in CP and non-CP RA patients. There was also no significant association between active RA disease 
(DAS-28 score ≥3.2) and RF positivity in CP (p=0.927) and non-CP (p=0.431) RA patients as well 
as ACPA positivity in CP (p=0.780) and non-CP (p=0.611) RA patients. Conclusion: In our cohort 
of RA patients, we did not find significant associations between elevated RF, ACPA, or active RA 
disease with the presence of CP. There were also no significant associations between elevated RF 
or ACPA with active RA disease.
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ORIGINAL ARTICLE

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic, 
autoimmune inflammatory disease characterised 
by joint tenderness, swelling and destruction 
leading to severe disability and premature 
death.1-3 In RA, susceptible individuals develop 
loss of tolerance to citrullinated proteins, leading 
to the formation of anti-citrullinated protein 
antibody (ACPA) in the synovia, and ultimately 
to the development of RA.4-6

	 Periodontitis, defined as chronic inflammation 
of tooth-supporting tissues, occurs in more than 
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20% of the human population that causes tooth 
loss in its severe form.7 Approximately 5 to 15% 
of the adult population is affected by severe 
periodontitis.8 The main pathogenic organism 
Porphyromonas gingivalis (P. gingivalis) 
alongside with Tannerella forsythia and 
Treponema denticola colonise the dental plaque, 
leading to chronic periodontitis (CP).9,10 These 
organisms are collectively known as the “red 
complex” due to their strong association with the 
disease. P. gingivalis produces porphyromonas 
gingivalis peptidyl-arginine deiminase (PPAD), 
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a unique bacterial enzyme that converts arginine 
residues in proteins to citrulline via a process 
called protein citrullination. These citrullinated 
proteins have been shown to predispose 
susceptible patients to develop autoantibodies 
which result in autoimmunity in RA patients.10

	 The prevalence of CP in RA patients ranged 
from 51 to 97.5% according to the following 
studies: i) Ranade et al. reported that CP occurred 
in 97.5% of RA patients with 12.5% and 75% 
comprising the mild and moderate form of CP, 
respectively; ii) Mercado et al. reported the 
prevalence of CP in RA patients was 62.5% 
where 90% of them had moderate to severe 
disease; iii) Dissick et al. reported 51% of RA 
patients had moderate to severe CP.11-13

	 The 2010 American College of Rheumatology/
European League Against Rheumatism (ACR-
EULAR) diagnostic criteria is currently used to 
diagnose the disease.1 Rheumatoid factor and 
anti-citrullinated protein antibody (ACPA) such 
as anti-cyclic citrullinated peptide (CCP) are 
the most established laboratory marker for RA 
diagnosis.14 Anti-citrullinated protein antibody is 
present in various phases of RA disease, from 
the preclinical stage to the established disease. 
Several studies identified that ACPA was present 
in the serum of 34-40% of RA patients, 12-14 
years prior to the onset of RA and the detection 
was associated with patient’s age.15-18 ACPA test 
has evolved and shown to be a more sensitive 
and specific marker of RA compared to RF.19-22 
	 Previous studies have shown that RA is 
conversely associated with periodontitis.23-25 
Induction of experimental arthritis in lab rats 
has resulted in the destruction of periodontal 
tissues and an increase in cytokines and matrix 
metalloproteinases in periodontal tissues.26 In 
view of the interrelation between these two 
diseases, it has been postulated that there is an 
association between RA severity and periodontal 
status. 
	 Khantisopon et al. in 2014 attempted to 
establish the association between RA and CP 
in 196 RA patients in Thailand.27 Elderly male, 
with previous or current smoking habit and 
high plaque scores were found to be associated 
with severe periodontal diseases. However, 
no further associations were found for other 
parameters including the number of tender and 
swollen joints, ESR, the presence of rheumatoid 
factor (RF), hand x-ray, Disease Activity Index 
(DAS) and health status using the Thai Health 
Assessment Questionnaire (HAQ). The study by 
Dissick et al. also did not find the association 

between RA disease activity and periodontal 
status.13

	 The previous study demonstrated that CP 
was associated with RA as well as various 
systemic diseases such as diabetes mellitus 
and cardiovascular disease.10 However, the 
associations of CP with RF, ACPA and RA 
disease activity have remained inconclusive. 
Thus, in this study, we set out to determine the 
prevalence of CP in RA patients, and to examine 
the association of RF, ACPA and RA disease 
activity with CP and non-CP RA patients.

MATERIALS AND METHODS

Patients and data collection
We screened a total of 138 RA patients who 
attended the Rheumatology Clinic at Hospital 
Universiti Sains Malaysia (USM) between 
June 2016 until December 2017. Patients were 
considered eligible for the study if they were 
20 to 80 years old who fulfilled the 2010 ACR/
EULAR RA classification criteria.1 Patients 
with the following features were excluded: 
edentulous, uncontrolled systemic diseases (e.g. 
systemic lupus erythematosus, diabetes mellitus, 
and blood disorders), diseases associated with 
inflammatory arthritis (e.g. psoriatic arthritis, 
osteoarthritis, and gout), smokers, pregnant, and 
on medication that affects periodontal tissues 
(e.g. phenytoin, cyclosporine, oral contraceptive 
pills, and nifedipine).
	 Clinico-demographic data of the patients were 
obtained during screening. RA disease activity 
was assessed using the 28-joint Disease Activity 
Score (DAS-28) score.28 A DAS-28 score of 
greater than 3.2 implies active disease, while 
less than or equal to 3.2 indicates low disease 
activity. This study was approved by the ethics 
committee of Universiti Sains Malaysia (USM/
JEPeM/16030138). 

Immunoassays
RF was assayed using RF Direct Latex Test 
according to the manufacturer’s instructions 
(VEDALAB, Cerisé, France). RF value of more 
than 8 IU/mL was considered positive. ACPA 
level was measured using AESKULISA CCP 
Enzyme-Linked Immunosorbent Assay (ELISA) 
test (AESKU DIAGNOSTICS, GmbH & Co, 
Wendelsheim, Germany). A test value of more 
than 18 U/ml was considered positive.

Assessment of chronic periodontitis 
Probing pocket depth (PPD) and clinical 
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attachment level (CAL) were the parameters used 
to determine the periodontal status. The PPD 
was measured from the gingival margin to the 
base of the pocket, and the CAL was measured 
from the cemento-enamel junction (CEJ) to the 
base of the pocket by using the periodontal probe 
(William’s Probe). The measurements were done 
on six sites of each tooth (disto-buccal, mid-
buccal, mesio-buccal, disto-lingual, mid-lingual, 
and mesio-lingua) excluding third molars. Those 
with PPD and CAL of more than 3 mm were 
considered as having CP.29

Statistical analysis
Data was analysed using IBM SPSS Statistics 
Version 22.0 (IBM, Armonk, NY, USA). 
Descriptive statistics of the variables were 
determined including frequency, percentage, and 
95% confidence interval (CI). Chi-square tests 
were performed to determine the significance 
of the differences and associations between 
categorical variables. Two-tailed p<0.05 was 
considered as significant.

RESULTS

Clinico-demographic characteristics
A total of 138 patients were screened during 
the study duration and 98 patients fulfilled all 
inclusion and exclusion criteria, and hence were 
invited to participate in the study (Table 1).
The majority of patients were female (85%; 
n=83/98). In terms of race, the majority of 
patients were Malay (87%; n=85/98), followed 
by Chinese (9%; n=9/98), Indian (2%; n=2/98), 
and Siamese (2%; n=2/98). Fourteen percent 
(n=15/98) of patients had hypertension, followed 
by hyperlipidemia (3%; n=3/98), asthma (1%; 
n=1/98), and hyperthyroidism (1%; n=1/98). 
Five patients had missing RF data, six patients 
had missing ACPA data and three had missing 
DAS-28 scores. 

The association of RF, ACPA and disease 
activity with CP and non-CP RA patients
Forty percent (n=39/93) and 53% (n=52/92) 
of patients were positive for RF and ACPA, 
respectively. Forty-six percent (n=45/98) of 
the RA patients had CP (95% CI: 0.36–0.56) 
(Table 2). No significant association was found 
between RF positivity and CP (p=0.989), ACPA 
positivity and CP (p=0.431) as well as RA disease 
activity and CP (p=0.458) (Table 3).

The association of RF status and RA disease 
activity with CP and non-CP RA patients
Thirty-nine percent (n=7/18) of RF-positive 
RA patients with CP had active RA disease. No 
significant association was found between active 
RA disease and positive RF status in RA patients 
with CP (p=0.927). Among non-CP RA patients 
with positive RF, 25% (n=5/20) had active RA 
disease. No significant association was found 
between active RA disease and positive RF status 
in RA patients without CP (p=0.430) (Table 4).

TABLE 1: 	Sociodemographic characteristics 
and comorbidities of participants 
(n= 98)

Characteristics	 Frequency (%)

Age group (years)	

20-29	 1 (1.0)
30-39	 20 (20.4)
40-49	 15 (15.3)
50-59	 28 (28.6)
60-69	 25 (25.5)
70-79	 8 (8.2)
80-89	 1 (1)

Gender	

Male	 15 (15.3)
Female	 83 (84.7)

Race	

Malay	 85 (87)
Chinese	 9 (9.2)
Indian	 2 (2.0)
Siamese	 2 (2.0)	

Comorbidities	

Hypertension	 14 (14.3)
Asthma	 1 (1)
Hyperlipidemia	 1 (1)
Hyperthyroidism	 1 (1)	

The association of RF, ACPA and disease activity with 
CP and non-CP RA patients

TABLE 2:	Prevalence of CP in RA patients 
(n=98)

Variables	 RA patients;	 95% CI
	 Frequency (%)	

CP	 45 (45.9%)	 0.36-0.56
Non-CP	 53 (54.1%)	 0.44-0.64
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TABLE 3: Association of RF, ACPA and RA disease activity with CP and non-CP RA patients

Variables	 CP; Frequency 	 Non-CP; 	 c2 statistics	 p-value
	 (%)	 Frequency (%)	 (df)	

RF status	
Positive (n=39)	 18 (46.2)	 21 (53.8)	 0.000 (1)	 0.989
Negative (n=54)	 25 (46.3)	 29 (53.7)

ACPA status
Positive (n=52)	 23 (44.2)	 29 (55.8)	 0.620(1)	 0.431
Negative (n=40)	 21 (52.5)	 19 (47.5)	

Disease activity 
(DAS-28 score)
Moderate to High	 17 (38.6)	 16 (31.4)	 0.550 (1)	 0.458
(>3.2; n=33)	
Low (≤3.2; n=62)	 27 (61.4)	 35 (68.6)

TABLE 4: RA disease activity and RF status in RA patients with CP (n=42) and without CP 
(n=48)

Variables		 RF positive; 	 RF negative;	 c2 statistics	 p-value
		  Frequency (%)	 Frequency (%)	 (df)	

Disease activity 
with CP
(DAS-28 score)
Moderate – High (>3.2)	   7 (43.8)	   9 (56.3)	 0.008 (1)	 0.927
Low (≤3.2)	 11(42.3)	 15 (57.7)

Disease activity 
without CP
(DAS-28 score)
Moderate – High (>3.2)	   5 (33.3)	 10 (66.7)	 0.623 (1)	 0.430
Low (≤3.2)	 15 (45.5)	 18 (54.5)	

The association of ACPA status and RA disease 
activity with CP and non-CP RA patients
Thirty-nine percent (n=9/23) of RA patients 
with CP and positive ACPA had active RA 
disease. No significant association was found 
between active RA disease and positive ACPA 
status in RA patients with CP (p=0.780). Among 
non-CP RA patients with positive ACPA, 33% 
(n=9/27) had active RA disease. No significant 
association was found between active RA disease 
and positive ACPA status in RA patients without 
CP (p=0.611) (Table 5).

DISCUSSION

Our study showed that there were no significant 
associations between elevated RF, ACPA or RA 

disease activity with the presence of CP. These 
findings differed with previous studies. Dissick et 
al. reported that there was a significantly higher 
prevalence of moderate to severe periodontitis 
in patients with positive RF or ACPA status 
compared to those negative for RA or ACPA.13 
An independent study by Hendler et al. also 
reported that elevated ACPA level was found 
in RA patients with aggressive periodontitis.30 
However, a study by Khantisopon et al. reported 
that there was no significant association 
between RA disease activity and CP status in 
RA patients.27

	 There were also no significant associations 
between elevated RF or ACPA with RA disease 
activity in CP and non-CP RA patients. To the 
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best of our knowledge, our current study is the 
first to explore these associations.
	 Most of our patients were of Malay ethnic, 
reflecting the local population of the Kelantan 
state in Malaysia where Malays consist of 85% 
of the population. Approximately half of our 
RA patients had CP (46%) and this finding was 
comparable with the results from other studies 
as follows: Mercado et al. (n=35/56; 62.5%), 
Ranade et al.  (n=39/40; 97.5%), Khantisopon 
et al. (n=194/196; 99%), Dissick et al. (n=35/69; 
50.7%).11,13,24,27 Dissick et al. reported higher 
proportion of male participants (82%), reflecting 
their study population of the United States Army 
Veterans.13 In contrast to our study, 85% of our 
patients were female, similar to the study by 
Khantisopon et al. (87%).27

Limitations and conclusions
We acknowledge the limitations of our study as 
follows: (i) Considerable number of edentulous 
RA patients were present in our cohort 
(n=35/138; 25.4%), and majority of them were 
above 50 years old. However, we were unable to 
conclude whether CP was the cause of complete 
teeth loss in these patients, and the age of 
edentulous onset in RA patients was unclear; (ii) 
Relatively small sample size (n=98) partly due 
to incomplete clinico-demographical data and a 
number of edentulous RA patients that were not 
included in our main analyses.  
	 In conclusion, our study suggests that status of 
RF, ACPA and disease activity are independent 
of the presence or absence of CP in RA patients. 
Nevertheless, future studies in independent 
cohort of RA patients and with larger number of 

patients are needed to establish the robustness 
of the associations explored in our study. 
Investigations on the prevalence of edentulous 
RA patients and the predisposing factors are also 
recommended.

Acknowledgements
We would like to express our gratitude to all 
health care providers who have assisted us in 
this study. Special thanks to the administrators 
of Health Campus, Universiti Sains Malaysia 
for assistance and support. This study was 
supported by Research Universiti Grant (1001/
PPSG/812202).

Authors’ contributions 
W.S.W.G., W.M.W.M and N.S developed the 
study design. M.J.C.R. engaged in collecting 
data, summarized the literature and drafted 
the manuscript. W.S.W.G., W.M.W.M, N.S., 
W.Z.W.A, H.T and K.K.W. revised and critically 
edited the manuscript. All authors have read and 
approved the final version of the manuscript.

Conflict of Interest Disclosure: The authors have 
no conflict of interest.

REFERENCES
	 1.	 Aletaha D, Neogi T, Silman AJ, Funovits J, Felson 

DT, Bingham CO, 3rd, et al. 2010 Rheumatoid 
arthritis classification criteria: an American College 
of Rheumatology/European League Against Rheu-
matism collaborative initiative. Arthritis Rheum. 
2010; 62(9): 2569-81.

	 2.	 Firestein GS. Evolving concepts of rheumatoid 
arthritis. Nature. 2003; 423(6937): 356-61.

TABLE 5: RA disease activity and ACPA status in RA patients with CP (n=43) and without 
CP (n=46)

Variables		 ACPA positive;	 ACPA negative;	 c2 statistics	 p-value
		  Frequency (%)	 Frequency (%)	 (df)	

Disease activity 
with CP
(DAS-28 score)
Moderate – High (>3.2)	   9 (56.3)	   7 (43.8)	 0.078 (1)	 0.78
Low (≤3.2)	 14 (51.9)	 13 (48.1)

Disease activity 
without CP
(DAS-28 score)
Moderate – High (>3.2)	   9 (64.3)	  5 (35.7)	 0.259 (1)	 0.611
Low (≤3.2)	 18 (56.3)	 14 (43.8)	



Malaysian J Pathol December 2019

272

	 3.	 Smolen JS, Aletaha D, Koeller M, Weisman MH, 
Emery P. New therapies for treatment of rheumatoid 
arthritis. Lancet. 2007; 370(9602): 1861-74.

	 4.	 Klareskog L, Ronnelid J, Lundberg K, Padyukov 
L, Alfredsson L. Immunity to citrullinated proteins 
in rheumatoid arthritis. Annu Rev Immunol. 2008; 
26: 651-75.

	 5.	 Klareskog L, Catrina AI, Paget S. Rheumatoid 
arthritis. Lancet. 2009; 373(9664): 659-72.

	 6.	 Wegner N, Lundberg K, Kinloch A, et al. 
Autoimmunity to specific citrullinated proteins 
gives the first clues to the etiology of rheumatoid 
arthritis. Immunol Rev. 2010; 233(1): 34-54.

	 7.	 Demmer R, Papapanou PN. Epidemiologic patterns 
of chronic and aggressive peridontitis. Periodontol 
2000. 2010; 53: 28-44.

	 8.	 Burt B. Position paper: epidemiology of periodontal 
diseases. J Periodontol. 2005; 76: 1406-19.

	 9.	 Socransky SS, Haffajee AD, Cugini MA, Smith C, 
Kent RL, Jr. Microbial complexes in subgingival 
plaque. J Clin Periodontol. 1998; 25(2): 134-44.

	10.	 Koziel J, Mydel P, Potempa J. The link between 
periodontal disease and rheumatoid arthritis: an 
updated review. Curr Rheumatol Rep. 2014; 16(3): 
408.

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

	12.	 Mercado F, Marshall RI, Klestov AC, Bartold PM. 
Is there a relationship between rheumatoid arthritis 
and periodontal disease? J Clin Periodontol. 2000; 
27(4): 267-72.

	13.	 Dissick A, Redman RS, Jones M, et al. Association 
of periodontitis with rheumatoid arthritis: a pilot 
study. J Periodontol. 2010; 81(2): 223-30.

	14.	 Arnett FC, Edworthy SM, Bloch DA, et al. The 
American Rheumatism Association 1987 revised 
criteria for the classification of rheumatoid arthritis. 
Arthritis Rheum. 1988; 31(3): 315-24.

	15.	 Majka DS, Deane KD, Parrish LA, et al. Duration of 
preclinical rheumatoid arthritis-related autoantibody 
positivity increases in subjects with older age at 
time of disease diagnosis. Ann Rheum Dis. 2008; 
67(6): 801-7.

	16.	 Rantapaa-Dahlqvist S, de Jong BA, Berglin E, et al. 
Antibodies against cyclic citrullinated peptide and 
IgA rheumatoid factor predict the development of 
rheumatoid arthritis. Arthritis Rheum. 2003; 48(10): 
2741-9.

	17.	 Nielen MM, van Schaardenburg D, Reesink HW, et 
al. Specific autoantibodies precede the symptoms of 
rheumatoid arthritis: a study of serial measurements 
in blood donors. Arthritis Rheum. 2004; 50(2): 
380-6.

	18.	 Niewold TB, Harrison MJ, Paget SA. Anti-CCP 
antibody testing as a diagnostic and prognostic 
tool in rheumatoid arthritis. QJM. 2007; 100(4): 
193-201.

	19.	 Taylor P, Gartemann J, Hsieh J, Creeden J. A 
Systematic Review of Serum Biomarkers Anti-
Cyclic Citrullinated Peptide and Rheumatoid Factor 
as Tests for Rheumatoid Arthritis. Autoimmune Dis. 
2011; 2011.

	20.	 De Rycke L, Peene I, Hoffman I, et al. Rheumatoid 
factor and anticitrullinated protein antibodies in 
rheumatoid arthritis: diagnostic value, associations 
with radiological progression rate, and extra-
articular manifestations. Ann Rheum Dis. 2004; 
63(12): 1587-93.

	21.	 Quinn MA, Gough AK, Green MJ, et al. Anti-CCP 
antibodies measured at disease onset help identify 
seronegative rheumatoid arthritis and predict 
radiological and functional outcome. Rheumatology 
(Oxford). 2006; 45(4): 478-80.

	22.	 Alessandri C, Priori R Fau , Modesti M, Mancini R 
Fau , Valesini G. The role of anti-cyclic cytrullinate 
antibodies testing in rheumatoid arthritis. 2008 
(1559-0267(Electronic)).

	23.	 Kasser UR, Gleissner C, Dehne F, Michel A, 
Willershausen-Zonnchen B, Bolten WW. Risk for 
periodontal disease in patients with longstanding 
rheumatoid arthritis. Arthritis Rheum. 1997; 40(12): 
2248-51.

	24.	 Mercado FB, Marshall RI, Bartold PM. Inter-
relationships between rheumatoid arthritis and 
periodontal disease. A review. J Clin Periodontol. 
2003; 30(9): 761-72.

	25.	 Pischon N, Pischon T, Kroger J, et al. Association 
among rheumatoid arthritis, oral hygiene, and 
periodontitis. J Periodontol. 2008; 79(6): 979-86.

	26.	 Ramamurthy NS, Greenwald RA, Celiker MY, 
Shi EY. Experimental arthritis in rats induces 
biomarkers of periodontitis which are ameliorated 
by gene therapy with tissue inhibitor of matrix 
metalloproteinases. J Periodontol. 2005; 76(2): 
229-33.

	27.	 Khantisopon N, Louthrenoo W Fau,  Sivasomboon 
C Fau ,  Jotikasthira N, et al. Periodontal disease 
in Thai patients with rheumatoid arthritis. 2014 
(1756-185X (Electronic)).

	28.	 www.nras.org.uk/the-das28-score. KPTDs.
	29.	 American Academy of Periodontology Task Force 

Report on the Update to the 1999 Classification of 
Periodontal Diseases and Conditions. J Periodontol. 
2015; 86(7): 835-8.

	30.	 Hendler A, Mulli TK, Hughes FJ, et al. Involvement 
of autoimmunity in the pathogenesis of aggressive 
periodontitis. J Dent Res. 2010; 89(12): 1389-94.


