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			ABSTRACT: Alterations in saliva, temporomandibular joint disorders, dysphagia, Sjogren's syndrome, dental caries, periodontal disease, and tooth loss have been identified in patients with Rheumatoid Arthritis. The aims of this research were 1) to study the association between newly diagnosed rheumatoid arthritis and dental caries and 2) to identify most frequent teeth with caries in study groups. A descriptive pilot study was performed. A total of 620 participants were evaluated, 29 met the selection criteria. The subjects were divided into 2 groups: 13 subjects with newly diagnosed rheumatoid arthritis and 16 subjects without rheumatoid arthritis. Salivary parameters, DMFT index, care index, FS-T index and Treatment Needs Index were evaluated in all participants. The Fisher’s Exact test and Mann-Whitney U test we used to establish the differences between groups. Low mean in all salivary parameters and a high caries frequency were observed in subjects with newly diagnosed rheumatoid arthritis compared to a control group (p<0.01). The right maxillary second premolar (n=6, 46%, p=0.0100); right mandibular second premolar (n=7,54%, p=0.0462) and left mandibular second molar (n=10,77%, p=0.0001) were the most frequent teeth with caries. Early diagnosis and early treatment of rheumatoid arthritis can improve the prognosis in most of patients. The development of new public health policies and care based on the prevention are necessary to improve the quality of patient's lives. 
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			RESUMEN: Alteraciones en la saliva, trastornos de la articulación temporomandibular, disfagia, síndrome de Sjogren, caries dental, enfermedad periodontal y pérdida de dientes son algunas patologías que se han identificado en pacientes con artritis reumatoide. Los objetivos de este estudio fueron (1) Asociar la artritis reumatoide recientemente diagnosticada con la caries dentales e (2) Identificar los dientes más frecuentes con caries en los grupos de estudio. Se realizó un estudio piloto descriptivo. 620 participantes fueron evaluados, 29 sujetos cumplieron con los criterios de selección. Los sujetos se dividieron en 2 grupos: 13 sujetos con artritis reumatoide recién diagnosticados y 16 sujetos sin artritis reumatoide. En todos los participantes se evaluaron parámetros salivales, el índice CPOD, el índice IC, el índice FS-T y el índice INT. La prueba exacta de Fisher y U de Mann-Whitney se utilizaron para establecer diferencias entre grupos. En los resultados se observó un bajo promedio de los parámetros salivales y una alta frecuencia de caries en sujetos con artritis reumatoide recién diagnosticados comparados con un grupo control (p<0.01). El segundo premolar superior derecho (n=6,46%, p=0,0100); el segundo premolar mandibular derecho (n=7,54%, p=0.0462) y el segundo molar mandibular izquierdo (n=10,77%, p=0.0001) fueron los dientes más frecuentes con caries dental. El diagnóstico y el tratamiento temprano de la artritis reumatoide pueden mejorar el pronóstico en la mayoría de los pacientes. El desarrollo de nuevas políticas de salud pública basadas en la prevención de la cavidad bucal son necesarias para mejorar la calidad de vida de los pacientes.
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			Introduction

			Rheumatoid arthritis (RA) is a progressive and destructive disease that affects more than 1% of the world's population. This autoimmune disease characterized by inflammation (synovitis), chronic pain and joint destruction, significantly reduces the quality and life expectancy of the subjects (1,2). In recent years, the incidence and prevalence of RA has increased, affecting people of any age, sex and race, with high frequencies in white races and female patients with a ratio of 4: 1, therefore, out of every 4 people, 3 women have the disease (1,2). 

			Myalgia, fatigue, fever, weight loss, depression and cardiorespiratory, dermatological, neurological, and digestive disorders are some general manifestations that have been reported in patients with arthritis (1-3). 

			In relation to oral manifestations, temporomandibular joint disorders, periodontal disease, dysphagia, Sjögren's syndrome, hyposalivation, xerostomia, dental caries, and tooth loss have been identified in patients with RA (4). 

			Sjogren's syndrome is one of the most common autoimmune diseases (5). The main clinical manifestations are: musculoskeletal pain, fatigue, dry eyes and dry mouth (6). The dry mouth symptom is caused mainly by the alteration of the salivary glands. This is due to a lymphocytic infiltration of the glandular tissue and the presence of autoantibodies that end up causing cellular and tissue damage to the glandular tissue (7).

			Damage to the glandular tissue causes decreased salivary flow and the development of xerostomia. The presence of xerostomia in turn causes a greater accumulation of pathogens on the surfaces of the dental organs since the protective and regulatory properties of saliva are lost. These pathogens cause an increase in the incidence of cavities and even other diseases such as candidiasis (8).

			Researchers have associated a high frequency of cavities in patients with RA. Saliva alterations and joint limitations are variables related to the presence and severity of dental caries in patients. Xerostomia, hyposalivation, and changes in the pH of the saliva pH are associated with an increase in bacteria such as streptococcus mutans, with the demineralization of the enamel, and with the development of carious lesions in the different teeth (9-11). On the other hand, the joint limitations of patients with RA are related to a diminished or null oral hygiene, an inadequate brushing technique and an incorrect handling of the toothbrush (11).

			Authors have reported that general and oral clinical manifestations are related to the evolution of RA. Nowadays it is accepted that early diagnosis and early treatment of Rheumatoid Arthritis can improve the prognosis in most of patients (2,12,13). Several researchers identified a high frequency of caries in recently diagnosed subjects and in subjects with several years of evolution of RA, however, in subjects with chronic RA was observed a high frequency of severe caries and an increase in tooth loss due to the presence of dental caries (12-15). Probably, the increase in the frequency of dental caries in recently diagnosed patients could explain the relationship between chronic RA and early tooth loss. 

			Unfortunately, after conducting a literature search on the topic, we identified a low frequency of studies related with the presence and severity of dental caries in subjects with newly diagnosed rheumatoid arthritis. Therefore, the aims of this research were 1) to study the association between newly diagnosed rheumatoid arthritis and dental caries and 2) to identify most frequent teeth with caries in study groups.

			Materials and methods

			This descriptive pilot study was performed from March to October 2019 at Regional Unit of Rheumatology and Osteoporosis of the Central Hospital Dr. Ignacio Morones Prieto in San Luis Potosi, Mexico. Based on the ethical principles of the Declaration of Helsinki, informed and voluntary written consent was obtained from the patients prior to the start of the study (16). The study was approved by the Ethical Committee of Central Hospital Dr. Ignacio Morones Prieto COFEPRIS 17CI24028093 (code: 06-19) and by the Research Ethics Committee of the Faculty of Dentistry, Autonomous University of San Luis Potosi CONBIOETICA24CEI00120190213 (code: CIE-FE -012019).

			Study population

			A total of 620 participants were evaluated to identify subjects who met the selection criteria. The participants were selected using a non-probability consecutive sampling.  A total of 29 subjects fulfilled the following criteria: a) Inclusion. 1) Subjects with and without newly diagnosed rheumatoid arthritis; 2) both genders; 3) 25-70 years old and 4) with the presence of 28 teeth in mouth. Exclusion criteria included diagnosed inflammatory systemic diseases, autoimmune diseases, diabetic, cancer, smoking and pregnancy or nursing. The subjects were divided into 2 groups: 13 subjects with newly diagnosed rheumatoid arthritis and 16 subjects without rheumatoid arthritis.

			Evaluation of the variables

			a) Newly diagnosed rheumatoid arthritis, b) salivary parameters and c) dental evaluations were performed in all participants using the following protocols:

			
					Subjects with newly diagnosed rheumatoid arthritis. The diagnosis early untreated rheumatoid arthritis was carried out by a rheumatologist, individuals who fulfilled the American College of Rheumatology (ACR) and European League Against Rheumatism (EULAR) classification criteria were included (2,3). The DAS28 index was used to determine Rheumatoid Arthritis Disease Activity Score identifying the following variables: 1) tenderness and/or swelling in 28 joint counts, 2) erythrocyte sedimentation rate (ESR) and 3) a visual analogue scale (VAS). All subjects were classified as follow: low disease activity (DAS28-ESR: ≤3.2), moderate disease activity (DAS28-ESR: 3.2-≤5.1) and high disease activity (DAS28-ESR: >5.1). A DAS <2.6 is considered to be in remission (17).

					Salivary parameters. The stimulated saliva flow rate was assessed between 9 a.m. and 12 p.m. to minimize diurnal variations associated with saliva sampling and at least 2 hours after dental brushing, eating or drinking. The subjects chewed a paraffin wax for 5 minutes and spitting the saliva collected in a Falcon graduated tube, the flow rate was measured and recorded in an electronic pH meter. Saliva pH of 6.6-7.1 was considered in normal range (18). The flow rate was calculated in millimeters per minute (mL/min). Subjects whose stimulated flow rate was less than 0.7 mL/min were classified as hyposalivation (19).

					Dental evaluations. All volunteers received a routine clinical examination using a dental mirror and with artificial light. Clinical parameters of caries were recorded in all individuals, including the DMFT index, defined as the sum of the Decayed, Missing and Filled Teeth (20,21). The care index (CI) provides a proportion of teeth that have been restored, was calculated as a proportion of the total number of decayed (D), missing (M) and filled (F) teeth (CI=F/DMFT) (22). The FS-T index was defined as the number of teeth filled or crowned and calculated as the sum of filled (F) and sound (S) teeth (23). The Treatment Needs Index (TNI) for dental caries was determined as the proportion of untreated decayed teeth, and teeth treated with any kind of restorations or missing teeth caused by caries (24).

			

			Statistical analyses

			Before the start of the study, the examiner was calibrated with all the variables. The intraclass correlation coefficients and kappas obtained during the calibration were greater than 0.80. Categorical variables were reported as frequencies and percentages, while continuous variables were reported as means, standard deviations (mean ± standard deviations) and limits. Shapiro-Wilk and Brown-Forsythe tests were performed to determine the distribution of the variables. We used the Fisher’s Exact test and Mann-Whitney U test to establish the differences between groups. Data was analyzed using JMP ver. 15 (SAS Institute, Cary, NC) statistical software.

			Results

			Out of the 620 subjects evaluated, 29 met the selection criteria. The patients were divided into 2 groups: 13 subjects with newly diagnosed rheumatoid arthritis (92% women, age mean=45, standard deviation=8.0), and 16 subjects without rheumatoid arthritis (50% women, age mean=49, standard deviation =10). In the group of subjects with newly diagnosed rheumatoid arthritis two subjects (15%) with moderate disease activity and eleven (85%) with high disease activity [DAS28= 5.7 ± 0.93 (3.6-7.6)] were identified. Table 1 shows Salivary parameters, DMFT Index, Treatment Needs Index, Care Index and Functional Status Index in subjects with and without Rheumatoid Arthritis. On comparing the study groups, we found statistically significant differences in the salivary parameters (p<0.01) and in decayed teeth (p=0.0097). Low mean in all salivary parameters [Total salivary flow, 52 ± 2.0 (1.50-9.0); salivary flow mL/min, 1.0 ± 0.4 (0.30-1.8 hyposalivation) and pH salivary 7.0 ± 0.4 (6.5-8.1)] and a high mean of decayed teeth (9±4) were observed in the subjects with rheumatoid arthritis.

			Range (Min Value-Max Value) of decayed teeth, type of tooth with high frequency of dental caries and oral diagnosis in subjects with and without rheumatoid arthritis are shown in Table 2. a) 100% (n=13) of the subjects with rheumatoid arthritis had caries (p=0.0045); b) 38% of the subjects presented between 11-15 (range) caries (p=0.0341); and c) the most frequent teeth with caries were: 1.  the right maxillary second premolar (n=6,46%, p=0.0100); 2. ight mandibular second premolar (n=7,54%, p=0.0462) and 3.left mandibular second molar (n=10, 77%, p=0.0001).

			Discussion

			Arthritis is a chronic and highly destructive disease that affects the quality of patients' lives (2). In the oral cavity, alterations of the temporomandibular joint, Sjogren's syndrome, periodontitis, caries, tooth loss and cranial neuropathy are some of the alterations observed in patients (3,5-8, 12,14). The aims of this research were 1) to study the association between newly diagnosed rheumatoid arthritis and dental caries and 2) to identify most frequent teeth with caries in study groups.

			Dental caries and rheumatoid arthritis (RA)

			Dental caries is characterized by the progressive demineralization of the enamel caused by the fermentation of carbohydrates by acidic bacteria. One of the main bacteria associated with caries is the streptococcus mutans, however, a wide variety of microorganisms that intervene in dental caries have been identified by various researchers (25,26). Poor dental hygiene habits, alterations in saliva, systemic diseases, socioeconomic factors, age, gender and nutrition are some of the variables related to the presence of cavities (5-8,27).

			In this study, when comparing subjects with newly diagnosed rheumatoid arthritis and subjects without RA in relation to dental caries, we observed statistically significant differences (p<0.01), identifying a high frequency of caries (caries range: 11-15 teeth, 38%) in subjects with newly diagnosed rheumatoid arthritis compared to the control group (caries range: 0-4 teeth, 62%). This finding seems to coincide with previous reports in Mexican patients. For example, González-Chávez, Susana Aideé, et al., reported a high frequency of caries (98.3%) in patients diagnosed with RA with an average evolution time of 8 years of the disease. In both studies, a high frequency of caries was observed for the recently diagnosed subjects and for the subjects with an average of 8 years of evolution of the disease, however, González-Chávez, Susana Aideé, et al., Identified a 53% of cases with severe dental caries and a 73% of tooth loss due to the presence of dental caries (14).

			Kim, Ji-Won, et al., conducted a study with 157 RA patients and 20,140 healthy subjects. The authors did not find an association between RA and periodontal disease however did identify an association between RA and tooth loss. Probably, an increase in the frequency of caries in recently diagnosed patients could explain the relationship between chronic RA and tooth loss (15).

			On the other hand, the article entitled: Temporomandibular and odontological abnormalities in patients with rheumatoid arthritis in Mexican population was reported by González-Chávez, Susana Aideé, et al. The study found a statistically significant difference, observing a higher frequency of caries in the group of patients with RA (p<0.001). In addition, the researchers reported that molar teeth were the most frequent teeth with dental caries. The above data matches our results. We identified a high frequency of cavities and the most frequent teeth with cavities were molar teeth, specifically in the second lower left molar (28).

			Studies carried out in other parts of the world also show results that coincide with those reported by us. De Azevedo Branco, et al; carried out a study in Brazilian population, in which they compared the oral health status of 42 patients with RA and 70 without RA. The authors found that RA patients had a more deteriorated oral health status compared to healthy patients. The researchers observed a higher frequency of teeth with cavities (p=0.038) in RA patients (29).

			Merle, et al. conducted a study in Germany where they analyzed the oral health of 59 adolescents with RA. The authors did not include a control group, and only compared their results with epidemiological studies in healthy German patients. When making this type of comparison, the authors found that patients with juvenile rheumatoid arthritis had a higher prevalence of caries (30). Furthermore, Äyräväinen, et al; conducted a prospective cohort study. The investigators included 53 untreated newly diagnosed rheumatoid arthritis patients (control group) and 28 chronic rheumatoid arthritis patients. The authors found a high frequency of caries in both groups, identifying a higher presence of xerostomia in patients with chronic RA (12).

			Some variables associated with the high frequency of dental caries in subjects with RA are: 

			1. Alterations in saliva, 2. Poor oral hygiene, 3. Presence of microorganisms, 4. Alterations of the enamel structure, 5. Evolution of rheumatoid arthritis (natural history of the disease), 6. Age and socioeconomic factors, 7. Osteoarthritis in fingers and hands and 8. General osteoarthritis causing severe immobility in the patient (5-9,10,12,31-34).

			In relation to oral saliva, we observed statistically significant differences in all variables. Our results showed decreased salivary flow and a more acidic pH in RA patients. Several authors have reported that alterations in salivary parameters are associated with acidogenic bacteria, with demineralization of dental enamel and the development of carious lesions. Khan, et al. analyzed the changes in salivary pH in dental caries and periodontitis, as well as the possible use of salivary pH as a biomarker for the diagnosis of the previously mentioned diseases. The authors reported the presence of an acidic pH in patients with dental caries (pH=6.08±0.12) (5-8,9,10).

			Most frequent teeth with caries in Subjects with rheumatoid arthritis 

			In this study, the most frequent teeth with caries were: 1. the right maxillary second premolar (n=6,46%, p=0.0100); 2. right mandibular second premolar (n=7,54%, p=0.0462) and 3. left mandibular second molar (n=10,77%, p= 0.0001). The high frequency of caries in molars and premolars coincides with previous reports. Authors have reported that a) the occlusal anatomy of the teeth (pits and fissures) favor the retention of bacterial plaque and b) the location and position of the teeth make the tooth brushing technique difficult (28,35).

			Dental caries and rheumatoid arthritis. Controversy

			Although various researchers have reported an association between caries and RA, this remains a controversial topic, as there are also studies that contradict the association. For example, Skeie, et al. conducted a systematic review and meta-analysis in which 19 articles met the inclusion criteria. Of these 19 articles, 8 evaluated the frequency of caries in children and adolescents with RA. Of those 8 articles, 3 studies reported statistically significant differences, while 5 articles found no differences between dental caries and RA. A possible explanation for the absence of differences between groups could be the various techniques or guides used to assess the presence or absence of caries. Therefore, it is necessary to carry out epidemiological studies with unified criteria to evaluate the presence or absence of dental caries (36).

			Clinical application

			Authors have reported that the presence of dental caries is associated with the quality of life of patients (37,38). We observed alterations in the different parameters of saliva and a high frequency of dental caries in subjects with newly diagnosed rheumatoid arthritis compared with a control group, the previous results could be related to the association between subjects with chronic rheumatoid arthritis and tooth loss. Therefore, it is necessary to carry out studies and multivariate analysis to identify associations. 

			Early diagnosis and early treatment of AR can improve the prognosis in most patients (2). The development of new public health policies and care based on the prevention of oral diseases are necessary to improve the quality of life of patients.

			Study limitations

			a) The study is descriptive, b) Multivariate analyzes were not calculated due to lack of statistical power and to a limited number of participants, c) The results should not be interpreted as definitive because the bivariate analyzes do not include all the factors of confusión and d) The lack of association in multivariate studies could explain the absence of a relationship between Rheumatoid arthritis and dental caries.

			Conclusions 

			a) A high frequency of caries was observed in subjects with newly diagnosed rheumatoid arthritis compared to a control group (p<0.01). b) Left mandibular second molar (n=10,77%, p=0.0001) was the most frequent teeth with dental caries.
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ABSTRACT. Alterations in saliva, temporomandibular joint disorders, dysphagia,
Sjogren's syndrome, dental caries, periodontal disease, and tooth loss have been
identified in patients with Rheumatoid Arthritis. The aims of this research were 1)
to study the association between newly diagnosed rheumatoid arthritis and dental
caries and 2) to identify most frequent teeth with caries in study groups. A descriptive
pilot study was performed. A total of 620 participants were evaluated, 29 met the
selection criteria. The subjects were divided into 2 groups: 13 subjects with newly
diagnosed rheumatoid arthritis and 16 subjects without rheumatoid arthritis. Salivary
parameters, DMFT index, care index, FS-T index and Treatment Needs Index were
evaluated in all participants. The Fisher’s Exact test and Mann-Whitney U test we used
to establish the differences between groups. Low mean in all salivary parameters and
a high caries frequency were observed in subjects with newly diagnosed rheumatoid
arthritis compared to a control group (p<0.01). The right maxillary second premolar

SANCHEZ-MEDRANO A.G., MARTINEZ-GUTIERREZ F, MARTINEZ-MARTINEZ M.U., SALAS-OROZCO M.F., VILLA-GARCIA L.D., PATIRO-MARIN N.
2022: Association Between Subjects with Newly Diagnosed Rheumatoid Arthritis and Dental Caries.-ODOVTOS-Int. J. Dental Sc., 24-2 (May-August):

186-196.
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