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RESUMO

Objetivos: Evidéncias atuais reconhece que a periodontite (PE) e a artrite
reumatdide (AR) compartilham comuns fatores de risco e alguns caminhos
fisiopatolégicos semelhantes, como inflamagéo crénica induzida por citocinas
pré-inflamatérias e destruicdo de tecidos conjuntivos e O0sseos. Assim, esta
tese apresenta quatro estudos da possivel associagao entre PE e AR com os
seguintes objetivos: avaliar a condigdo periodontal, gravidade e extensdo da
periodontite e aspectos clinicos e epidemiolégicos da sua associagao com a
AR. Investigar a influéncia do tratamento periodontal n&do cirurgico (TPNC)
sobre o0s parametros clinicos periodontais, niveis bacterianos de A.
actinomycetemcomitans, P. gingivalis, T. forsythia, T denticola e a atividade da
AR (DAS28). Adicionalmente quantificar niveis sanguineos e salivares dos
biomarcadores RANKL, OPG, RANKL / OPG, Survivina, e anticorpos
antipeptideos citrulinados ciclicos (ACPAs) e anti-carbamiladas (Anti-CarP).
Métodos: A amostra do estudo foi composta por um total de 471 individuos
divididos aleatoriamente em grupos, de acordo com o objetivo de cada estudo.
O ensaio clinico realizou as seguintes avalia¢gées no inicio do estudo (T1) e 45
dias (T2) apés TPNC: exames periodontais de boca completa, analise
microbiolégica por meio de qPCR em tempo real, avaliagbes do Disease
Activity Score (DAS-28). Em adicdo, a quantificagdo de biomarcadores e
anticorpos Anti-Carp e ACPAs realizada por meio de ELISA no soro/saliva.
Resultados: O presente estudo reportou uma alta prevaléncia de PE em
individuos com AR e uma importante associagao entre ocorréncia, gravidade e
extensdo da PE associadas a AR e ao tabagismo. O tratamento periodontal
nao cirurgico foi eficaz em melhorar a condig&o clinica periodontal, reduziu a
presenca dos patdogenos periodontais avaliados e melhorou o quadro clinico
da AR (reducédo dos escores de DAS-28). Adicionalmente, reduziu os niveis de
survivina, RANKL e concentragao de ACPAs e Anti-CarP.

Conclusao: Nossos achados corroboram a robustez das evidéncias cientificas
da associacao entre periodontite e AR. Assim, o controle da infeccéo
periodontal em pacientes com AR e PE pode ser uma importante ferramenta
terapéutica no controle da AR.

Brazilian Registry of Clinical Trials (ReBEC) protocol #RBR-8g2bc8
(http://www.ensaiosclinicos.gov.br/rg/RBR-8g2bc8/).

Palavras-chave: Artrite reumatoide. Periodontite. Estudo caso-controle.
Bactérias. Marcadores biologicos. Citocinas. Ensaios clinicos. Terapia
periodontal ndo cirurgica. Fatores de risco.
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ABSTRACT

Effect of non-surgical periodontal treatment in individuals with
rheumatoid arthritis and periodontitis: epidemiological, clinical,
microbiological and biomarker aspects

Objectives: Current evidence recognizes that periodontitis (PE) and rheumatoid
arthritis (RA) share common risk factors and some similar pathophysiological
pathways, such as chronic inflammation induced by pro-inflammatory cytokines
and destruction of connective and bone tissues. Thus, this thesis presents four
studies of the possible association between PE and RA with the following
objectives: to assess the periodontal condition, severity and extent of
periodontitis and the clinical and epidemiological aspects of its association with
RA. To investigate the influence of non-surgical periodontal treatment (TPNS)
on the periodontal clinical parameters, bacterial levels of A.
actinomycetemcomitans, P. gingivalis, T. forsythia, T dentic and the activity of
RA (DAS28). In addition to quantify blood and salivary levels of the biomarkers
RANKL, OPG, RANKL / OPG, Survivina, and cyclic citrullinated anti-peptide
antibodies (ACPAs) and anti-carbamylates (Anti-CarP).

Methods: The study sample consisted of a total of 471 individuals randomly
divided into groups, according to the objective of each study. The clinical trial
performed the following assessments at baseline (T1) and 45 days (T2) after
TPNC: periodontal examinations of full mouth, microbiological analysis using
real-time gPCR, assessments of the Disease Activity Score (DAS-28). In
addition, the quantification of biomarkers and Anti-Carp antibodies and ACPAs
performed by ELISA in serum / saliva.

Results: The present study reported a high prevalence of PE in individuals with
RA and an important association between the occurrence, severity and extent
of PE associated with RA and smoking. The non-surgical periodontal treatment
was effective in improving the clinical periodontal condition, reduced the
presence of the periodontal pathogens evaluated and improved the clinical
picture of RA (reduced DAS-28 scores). Additionally, it reduced the levels of
survivin, RANKL and concentration of ACPAs and Anti-CarP.

Conclusion: Our findings corroborate the robustness of the scientific evidence
on the association between periodontitis and RA. Thus, the control of
periodontal infection in patients with RA and PE can be an important therapeutic
tool in the control of RA.

Keywords: Rheumatoid arthritis. Periodontitis. Case-control study. Bacteria.
Biological markers. Cytokines. Clinical trials. Non-surgical periodontal therapy.
Risk factors.
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1- IDENTIFICAGAO E QUALIFICAGAO DO PROBLEMA

A periodontite (PE) é uma doenga infecto-inflamatéria crénica
multifatorial, caracterizada por uma progressiva destruicdo dos tecidos de
suporte dos dentes e sua evolugdo pode levar a perda dos dentes. Este
processo € causado por bactérias anaerdbias facultativas, que liberam,
principalmente, enzimas proteoliticas com alto potencial de viruléncia
(TONETTI & DYKE, 2013). A doenga resulta de uma infecgdo polimicrobiana
complexa, que leva a destruigao tecidual em consequéncia da perturbacao da
homeostase entre a microbiota subgengival e as defesas imunoldgicas do
hospedeiro (disbiose), em individuos suscetiveis (SANZ et al., 2011). Ha uma
consideravel variagao individual na resposta do hospedeiro ao biofilme
microbiano. Isto ocorre devido a diversos aspectos da resposta inata,
inflamatoria e imune de cada individuo (KINANE et.al., 2011; TONETTI,
GREENWELL & KORNMAN, 2018).

Para o diagnostico da PE, além dos padrdes clinicos da doenga,
biomarcadores tém o potencial de fornecer informacdes adicionais sobre a
patogénese da doenga (KINANE et.al., 2011). Dentre esses biomarcadores,
numerosas citocinas desempenham papéis-chave na fisiopatologia da PE. As
evidéncias mais fortes sdo de elevados niveis de interleucina (IL) -1b, fator de
necrose tumoral-a (TNF-a), IL-6 e RANKL Kinade et al. (2011) e novos
promissores biomarcadores tém sido investigados (LI et al., 2018). Os niveis
destes marcadores poderiam influenciar na susceptibilidade, gravidade e

desfecho da doenga.

A artrite reumatoide (AR) é uma doenga auto-imune crbénica que
provoca uma quebra da auto-tolerancia, inflamacédo crénica e destruicao
articular debilitante (Gary S. FIRESTEIN, 2003). E caracterizada pela presenca
do fator reumatoide (FR) e anticorpos anti-proteina/ peptideo citrulinada
(ACPAs) que estao relacionados a atividade da doenga (LI et al., 2018).
Estudos apontam para uma potencial associacdo entre a PE e a AR por
apresentam caminhos fisiopatoldégicos semelhantes decorrentes de cascatas

inflamatdrias crbnicas desreguladas, além de fatores ambientais e genéticos
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desempenharem um papel crucial, potencializando a destruicdo tecidual
(CULSHAW, MCINNES & LIEW, 2011; KINANE et.al., 2011).

Na presente década, a associacao entre PE e doencgas inflamatdrias
imuno-mediadas tem sido reportada de forma exponencial (KINANE et al.,
2011; LI et al., 2018; YUCE et al., 2017). Uma recente revisdo de literatura,
apresenta uma visao geral sobre importantes avangos na compreensao da
etiopatogenia da PE, no que diz respeito as evidéncias crescentes sobre as
associacdes independentes entre PE e diversas condi¢cdes de saude. Além da
associagdo com doengas ja consolidadas como diabetes e doengas
cardiovasculares, apresenta também muitas outras doengas sistémicas
incluindo doengcas metabdlicas, obesidade, certos céanceres, doengas
respiratorias e disturbios cognitivos e AR (GENCO & SANZ, 2020).

Especificamente, diversos estudos epidemiolégicos e clinicos tém
reportado que a PE pode ser um fator de risco putativo para a AR ou piorar a
condicao clinica e sorolégica da AR (BELIBASAKIS et al., 2012 CHEAH et al.,
2020; COSGAREA et al., 2019; NESSE et al., 2012; REICHERT et al., 2015;
SCHMICKLER et al., 2017; YUCE et al., 2017). Essa associagdo pode ser
causada por i) a coexisténcia de fatores de risco comuns para as duas
doencas, como idade, tabagismo e sexo; ii) um comum desequilibrio
imunorregulatorio; iii) compartihamento de fatores de risco genéticos
subjacentes; e / ou iv) a possibilidade de que bactérias periodontopatogénicas

possam contribuir para a etiologia das doencgas reumaticas (YUCE et al., 2017).

Elevados niveis de interleucina IL-1b, IL-6, TNF-a e RANKL também
podem influenciar na susceptibilidade, gravidade e desfecho da doenga. Os
neutréfilos polimorfonucleares (PMNs) também poderiam causar destruicéo
tecidual presente na PE devido a liberacdo espécies reativas de oxigénio,
colagenases e proteases (KINANE, PRESHAW, & LOOS, 2011). Na resposta
inflamatdria imune do individuo com PE, os peptideos antimicrobianos AMPs
(produzidos por neutréfilos e células epiteliais) possuem efeitos inibitérios sobre
lipopolissacarideos (secretados por patdégenos orais), citocinas proinflamatérias
(produzidas por células T auxiliares e macréfagos), quimiocinas (produzidas

por células dendriticas), além de possuir uma atividade antimicrobiana eficaz
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contra patdogenos orais. Tém sido sugerido que estes patdogenos orais, como
fontes de repetidas bacteremias sistémicas transitérias, podem aumentar a
suscetibilidade ao diabetes e a AR por meio da disseminacdo metastatica da
inflamacéo (LI et al., 2018).

Embora, AR e DP apresentem diferentes etiologias, os mecanismos
patogénicos parecem ser semelhantes e € possivel que individuos que
apresentem tanto a PE quanto a AR possam apresentar uma desregulagéo da
resposta inflamatéria (MERCADO et al., 2001). As primeiras células a migrar
para os o sitio periodontal inflamatorio sdo os neutrofilos que desempenham
um papel essencial na “linha de defesa” do organismo (HIRSCHFELD, 2014).
Estas células participam da fagocitose e morte de patégenos por mecanismos
que envolvem a degranulacdo e formacdo de redes extracelulares de
neutrofilos (NETs) (BORREGAARD 2010; MANTOVANI et al., 2011).

NETs séo redes fibrosas constituidas por componentes nucleares e
por 8 componentes granulares que desempenham funcdo antimicrobiana
(BRINKMANN et al.,, 2004). Essas redes se projetam da membrana de
neutrofilos ativados em resposta a infeccdo e também em resposta ao
processo inflamatoério estéril (FUCHS et al.,, 2007). Demonstrou-se que a
desregulacao na geracao e degradacado de NETs esta envolvida na patogénese
de doencas imunomediadas como a AR (LEE et al., 2017). Evidéncias sugerem
que os antigenos citrulinados produzidos na AR sao derivados principalmente
de NETs (HE et al., 2018).

Corroborando com a possivel associagdao entre a AR e a PE, é
importante ressaltar que niveis abundantes de NETs também s&o encontrados
no fluido gengival crevicular de pacientes com PE Vitkov et al. (2010) e que o
aumento de NETs na cavidade oral de pacientes com PE pode estar envolvido
no desenvolvimento da AR, pelo aumento de peptideos citrulinados (HE et al.,
2018). Entretanto a compreensdo do envolvimento de NETs na patogénese
dessas duas doengas crénicas inflamatérias e na autoimunidade, e o papel da

doenca periodontal no desenvolvimento da AR ainda n&o estao elucidados.
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Além destes fatores de similaridade entre a PE e a AR, achados
fornecem evidéncias para uma relacdo entre a presengca de inflamacao
associada a patdégenos periodontais e o desenvolvimento da AR (BARTOLD et
al., 2010). Patogenos como Aggregaticabcter actinomycetemcomitans,
Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola,
Prevotella intermedia, Parvimonas micra, Fusobacterium nucleatum,
Campylobacter rectus), E nodatum, E corrodens and Capnocytophaga species
(Cs), sao reconhecidos patogenos envolvidos na PE (LI et al., 2018).
Particularmente, a P. gingivalis, patdbgeno comum, poderia citrulinar
proteinas/peptideos, induzindo a resposta auto-imune e a susceptibilidade dos
individuos a AR. Isto poderia ocorrer devido a anticorpos contra
proteinas/peptideos citrulinados constituirem um achado sorolégico comum
tanto na AR quanto na PE (ROUTSIAS et al., 2011).

Outra modificcdo poés-traducional contra anticorpos que pode ser
encontrada em individuos com AR € a carbamilagdo. A carbamilagdo é a
modificacdo quimica de uma lisina em homocitrulina (VERHEUL et al., 2018). A
formacéo de proteinas/peptideos carbamilados ocorre em um baixo nivel em
individuos saudaveis, mas suas taxas aumentam em varias condicdes de
inflamacdo como insuficiéncia renal, doencas cardiovasculares, AR e
tabagismo. A carbamilagdo causa mudangas na fungdo proteica que podem
interferir nas fungdes celulares de uma ampla gama de proteinas e de
pequenas moléculas. Isto gera um acumulo de proteinas/peptideos
carbamilados e interfere nas fungbes celulares, podendo desencadear
desordens sistémicas ou exacerbar o curso de uma doencga (LI et al., 2018;
KANEKO et al., 2018).

A carbamilacdo, com as mudancas das funcdes proteicas, coloca as
proteinas modificadas no alvo da resposta auto-imune levando a formagao de
anticorpos contra proteinas/peptideos carbamilados, os anticorpos anti-CarP,
em individuos susceptiveis (SHI et al., 2014). A carbamilagdo de proteinas
criadas como resultado de inflamagdo gengival crbnica, observada na PE,
geraria a producao de anticorpos anti-CarPA, durante a inflamagao gengival.
Desta forma, poderia existir uma associacdo entre a produg¢ao de anticorpos
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anti-CapP a mucosa oral inflamada, em individuos com PE (BRIGHT,
PROUDMAN, ROSENSTEIN, & BARTOLD, 2015). Além disso, os niveis
circulantes de proteinas carbamiladas foram associados a gravidade da PE e
influenciados pelo tratamento periodontal em pacientes com AR (KANEKO et
al., 2018).

Nos organismos multicelulares, a homeostase € mantida através de
um equilibrio entre a proliferacdo celular e a morte celular. A morte celular
fisiolégica ocorre principalmente por apoptose. Evidéncias recentes sugerem
que alteragbes na sobrevivéncia celular contribuem para a patogénese de
varias doencas, incluindo cancer, infecgdes virais, doencas autoimunes,
disturbios neurodegenerativos e AIDS (THOMPSON, 1995). A regulagao
intracelular dos mecanismos de apoptose € realizada pelas proteinas “linfoma
de células B 2” (Bcl2) e o fenbmeno é basicamente regulado pelo equilibrio

entre que proteinas pré-apoptoéticas e inibidoras de apoptose (IAPs).

A Survivina € uma proteina multifuncional que codifica um gene
humano (BIRC5) de um inibidor de apoptoste (IAP). Esta presente durante o
desenvolvimento fetal e é indetectavel em tecidos adultos diferenciados
terminalmente. Contudo, a Survivina €& proeminentemente expressa em
linhagens de células alteradas presentes nos canceres humanos mais comuns

de pulmao, célon, pancreas, prostata e mama (AMBROSINI et al., 1997).

Niveis mais altos de Survivina foram encontrados em amostras de
tecido gengival de individuos com PE crénica (LUCAS et.al., 2010). Além disto,
foi demonstrado que um importante patégeno periodontal, a P. gingivalis,
podeira promover a apoptose, desta maneira a apoptose estaria envolvida na
doencga periodontal, podendo ser regulada por varias moléculas anti e pro-
apoptoticas incluindo a Survivina (GEATCH et al.,, 1999; URNOWEY et al.,
2006). Ela seria induzida nos tecidos periodontais por fatores microbianos e do
hospedeiro, assim, os mecanismos apoptdéticos poderiam estar envolvidos no
processo inflamatério associado a destruicdo do tecido gengival de individuos
com PE (GAMONAL et al., 2001).
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Adicionalmente, um dos mecanismos responsaveis pela
remodelagdo Ossea € a apoptose, e sendo suscetiveis a manipulagao
terapéutica, os osteoclastos s&o extensivamente empregados para investigar a
resposta celular a terapias para o tratamento da perda éssea associada a
varias doengas, incluindo PE, osteoporose e ostedlise metastatica
(PENOLAZZI et al., 2008).

A apoptose também foi demonstrada no tecido sinovial de individuos
com AR com a expressao de niveis mais elevados de Survivina em individuos
com doencga destrutiva mais erosiva. Os anticorpos anti-survivina pode exibir
fungdes protetoras em individuos com AR; determinando assim, o curso
erosivo da AR (BOKAREWA et al., 2005). Adicionalmente, niveis elevados de
Survivina foram associados a tecidos sinoviais de individuos com AR ativa, ao
tabagismo, a ACPAs e progressédo da atividade da AR (DAS28)
(DHARMAPATNI et al., 2009; SVENSSON et al., 2014).

A elevagao da Survivina na fase pré-clinica da AR e sua associagao
com ACPAs sugerem a Survivina como um preditor da AR, como um
biomarcador de dano articular e de pobre resposta ao tratamento anti-
reumatico em individuos com AR (MANDANA et al., 2020).

A compreensdo dos mecanismos moleculares do metabolismo
0sseo e da remodelagado 6ssea, permitiu identificar as moléculas RANKL e seu
receptor ligante OPG, membros da familia do fator de necrose tumoras (TNF),
como um dos principais reguladores do desenvolvimento e da fungcdo dos
osteoclastos. A sinalizaggo RANKL ativa uma variedade das vias de
sinalizagdo a necessarias para o desenvolvimento de osteoclastos, além de
realizar um crosstalk com outras vias de sinalizagao, ajustando a homeostase
Ossea tanto na fisiologia normal quanto na doenca. Assim, estdo envolvidos na
fisiologia 6ssea de varias doengas associadas a perda 6ssea, como AR, PE,
metastases de cancer e osteoporose (LEIBBRANDT & PENNINGER, 2008).

Na PE, foi demonstrado que RANKL é regulado positivamente,
enquanto OPG, um protetor do osso, € regulado negativamente em

comparagao com a saude periodontal, resultando em uma razdo RANKL / OPG
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aumentada. Estes marcadores podem ser detectados no tecido gengival e
fluidos bioldgicos, incluindo GCF, saliva e sangue (BELIBASAKIS et al., 2012).

Na AR, a expressdao de RANKL ocorre nos fibroblastos sinoviais das
articulacbes e ¢é predominantemente responsavel pela formacdo de
osteoclastos, destrutivos 6sseos, e erosdes durante o processo inflamatoério
(DANKS et al., 2015). J&4 a OPG protege a integridade éssea ao diminuir a
osteoclastogénese e promove a apoptose dos osteoclastos. O nexo entre a
ativacao de células T, producédo de TNF-a, RANKL e sistema OPG / RANK na
RA fornece uma visao sobre 0 mecanismo dos principais padroes de perda
6ssea na AR (ROMAS et al., 2002). Apdés o conhecimento da estrutura
molecular chave para o entendimento da fisiologia 6ssea, a inibi¢do da funcao
RANKL concebeu novas e promissoras estratégias para o tratamento de
doencas Osseas, como e prevenir a destruicdo 6ssea e danos a cartilagem em
individuos com osteoporose e AR e a perda Ossea associada a PE
(BELIBASAKIS et al, 2012; DANKS, et al, 2015; LEIBBRANDT &
PENNINGER, 2008).

A concentragdes de biomarcadores relevantes na patogénese das
doencas tem sido investigada no ambito oral e sistémico, por meio de
substratos como, saliva e sangue. A saliva apresenta relevancia para eventos
fisiologicos e patolégicos do corpo humano. Devido a sua facilidade de coleta e
analise, ha interesse recente no uso de saliva no diagndstico de patologias
orais e sistémicas. Porém nao se sabe se é comparavel ou homolégo o
conteudo da saliva ao soro (sangue); este, amplamente utilizado na triagem de
alteragdes bioldgicas indicativas do inicio ou progressao de diversas doengas
(BEHFARNIA et al., 2016; BROWNE et al., 2013; LAHDENTAUSTA et al.,
2018). Medidas de analitos em saliva e soro, portanto, oferecem um método
conveniente para comparar e avaliar o papel dos biomarcadores em

compartimentos orais e sistémicos (BROWNE et al. 2013).

Neste cenario, a presente tese busca contribuir para a compreensao
da associacdo da PE e AR em seus aspectos clinicos e epidemiologicos por

meio de um estudo caso-controle, e por trés ensaios clinicos controlados
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clinicos, abordando aspectos microbiolégicos e biomarcadores de interesse

entre estas duas doencgas.
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2- OBJETIVOS

2.1- Estudo 1 - caso-controle: avaliar a condigdo periodontal, gravidade e
extensdo da periodontite e aspectos clinicos e epidemiolégicos da sua

associacdo com a AR por meio de um estudo caso-controle.

2.2- Estudo 2 - ensaio clinico microbiolégico: investigar em individuos com
AR e PE a influéncia do tratamento periodontal ndo cirurgico (TPNS) sobre a
condigao clinica periodontal, niveis bacterianos de A. actinomycetemcomitans,
P. gingivalis, T. forsythia, T denticola e a atividade da AR por meio de um

ensaio clinico controlado randomizado.

2.3- Estudo 3 - ensaio clinico biomarcadores: investigar a influéncia do
TPNS nos parametros clinicos periodontais, nos niveis sanguineos e salivares
dos biomarcadores RANKL, OPG, RANKL / OPG e Survivina e a atividade da

RA por meio de um ensaio clinico controlado em individuos com AR e PE.

2.4- Estudo 4 - ensaio clinico anti-CarP e ACPAs: investigar a influéncia do
TPNS no estado clinico periodontal, atividade da AR, carga bacteriana
subgengival de Porphyromonas gingivalis e concentracdo de ACPAs e Anti-
CarP por meio de um ensaio clinico piloto controlado em individuos com AR e
PE.
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3- HIPOTESES

3.1- Estudo 1: caso-controle
Individuos com AR apreseantam maior frequéncia, gravidade e extensédo de PE
que controles saudaveis. Adicinalmente, o tabagismo pode ter um efeito

sinérgico nesta associagao.

3.2- Estudo 2: ensaio clinico microbiolégico

O tratamento periodontal ndo cirurgico melhora os parametros clinicos
periodontais e reduz os niveis dos patdgenos P. gingivalis, T. forsythia, A.
actinomycetemcomitans, T. denticola em individuos com AR, melhorando o

quadro clinico da AR pela redugédo do DAS-28.

3.3- Estudo 3: ensaio clinico biomarcadores

O tratamento periodontal ndo cirargico (TPNC) reduz os niveis salivares e
plasmaticos de RANKL, OPG, RANKL/OPG, survivina, concentragdo de ACPAs
e Anti-CarP promovendo uma melhora na atividade clinica da AR e na condigéo
periodontal.

A saliva e o sangue possuem niveis de quantificacdo dos biomarcadores
RANK, OPG, RANKL/OPG, Survivina homadlogos entre si.

3.4- Estudo 4: ensaio clinico anti- CarP e ACPAs
O tratamento periodontal nao cirargico (TPNC) reduz os niveis salivares e
plasmaticos das concentracbes de ACPAs e Anti-CarP promovendo uma

melhora na atividade clinica da AR e na condi¢ao periodontal.
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4- METODOLOGIA

A metodologia, resultados e discussao desta pesquisa seréo apresentados por

meio de quatro artigos cientificos intitulados:

ARTIGO 1. ESTUDO CASO-CONTROLE

ARTRITE REUMATOIDE ASSOCIADA A PRESENCA, GRAVIDADE E
EXTENSAO DA PERIODONTITE: UM ESTUDO CASO- CONTROLE

ARTIGO 2. ENSAIO CLINICO MICROBIOLOGICO

ENSAIO CLINICO RANDOMIZADO CONTROLADO SOBRE O EFEITO DO
TRATAMENTO PERIODONTAL NAO-CIRURGICO EM INDIVIDUOS COM
ARTRITE REUMATOIDE: ACHADOS CLINICOS E MICROBIOLOGICOS

ARTIGO 3: ENSAIO CLiNICO BIOMARCADORES

A TERAPIA PERIODONTAL NAO CIRURGICA DIMINUI A GRAVIDADE DA
ARTRITE REUMATOIDE E OS NiVEIS PLASMATICO E SALIVAR DE RANKL
E SURVIVINA: UM ESTUDO CLINICO PILOTO

ARTIGO 4. ENSAIO CLINICO ANTI-CARP E ACPAs

ANTICORPOS CONTRA PROTEINAS CARBAMILADOS E ANTICORPOS
CONTRA PEPTIDEOS CITRULADOS CICLICOS EM INDIVIDUOS COM
ARTRITE REUMATOIDE E PERIODONTITE: UM ENSAIO CLINICO
CONTROLADO
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Abstract

Background: Emerging evidence pointed to a potential association between
periodontitis (PE) and rheumatoid arthritis (RA), based on shared
characteristics and similarities in risk factors, immunogenetics and pathways of
tissue destruction. The aim of this study was to evaluate the potential
association between RA and PE, as well as the influence of risk variables in this
association.

Methods: The present case-control study comprised 471 individuals (157 cases
with RA and 314 controls) that underwent a full-mouth periodontal examination.
The association between risk variables and the occurrence of AR and PE were
evaluated through univariate and multivariate logistic analysis.

Results: Higher frequency (p<0.001), severity (p=0.006) and extension
(p=0.018) of PE was observed among the cases when compared to controls.
Variables retained in the final multivariate models for the occurrence of PE
were: lower number of teeth, smoking, no use of dental floss, 24 daily
toothbrushing and RA; for the occurrence of RA were: higher age, female
gender, smoking, alcohol use and PE. It is important to stress that RA
(OR=2.53; 95%CI 1.24-3.86; p<0.001) was retained in the model for PE, and
PE (OR=3.12; 95%CI 1.47-4.26; p<0.001) was retained in the model for RA.
Conclusions: The present study demonstrated a high frequency of PE among
individuals with RA and an important association among the occurrence,
severity and extension of PE and RA and smoking.

Keywords: case-control study, risk factors, periodontitis, rheumatoid
arthritis.
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INTRODUCTION

Periodontitis (PE) is characterized by a microbiologically associated
inflammation (1). Its pathogenesis is the outcome of complex interactions
between periodontal pathogens and host immune response, having molecular
pathways leading to the activation of host-derived proteinases and resulting in
the migration of the junctional epithelium, subsequently destroying the
periodontal attachment (2).

Several studies have demonstrated evidence of the association
between PE and several systemic conditions, including diabetes, obesity,
cardiovascular diseases, pregnancy disorders and rheumatoid arthritis (RA)
(3,4). The underlying biological plausibility is based on the concept that PE
inflammation and the periodontal microbiome contribute to the global burden of
systemic inflammation at a level that affects the occurrence, severity and
progression of other chronic inflammatory conditions (5).

RA is a chronic autoimmune disease that causes a breakdown of
self-tolerance, chronic inflammation and debilitating joint destruction (6),
compromising synovial fluids, joint cartilage and bone integrity (7). The etiology
of RA remains uncertain, but the activity of periodontal pathogens has been
linked to the production of RA auto-antibodies (8). RA is characterized by the
presence of rheumatoid factor and anti-citrullinated protein / peptide antibodies
(ACPASs) (9).

Some studies (10-17) pointed to a potential association between PE
and RA, based on shared characteristics and similarities in risk factors,
immunogenetics and pathways of tissue destruction (18,19). These diseases
essentially differ, being RA an autoimmune disease while PE is an infectious
disease (2).

A specific hypothesis suggests that certain oral bacteria can induce
protein citrullination under the action of the enzyme peptidyl arginine deiminase,
existing in both Porphyromonas gingivalis and inflammatory cells. Thus, P.
gingivalis can play a crucial role in breaking immunological tolerance by
inducing the citrullination of host proteins, converting them into autoantigens

(19). These modified proteins, under a common immunogenic background, can
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be recognized by the immune system, triggering an inflammatory process that is
associated with the clinical manifestations of both diseases. ACPAS are the
most suitable biomarkers for tracking RA and are a common serological finding
in RA and PE (19-21). ACPAs are associated with radiographically detectable
damage and extra-articular manifestations, found years before the beginning of
clinical RA (20).

A recent systematic review of observational studies revealed that,
although most reported an association between RA and PE, others claim that
this association may be related to biases in PE assessment and to the absence
of treatment for confounding factors. In addition to conflicting data, the
quantitative analysis showed a high heterogeneity among studies, leading to the
need for further studies (9).

The present study focused on evaluating the periodontal condition
and the clinical and epidemiological aspects of the association between PE and

RA through a case-control study.

MATERIALS AND METHODS

Sampling strategy

The present case-control study comprised a convenience sample of
725 individuals, male and female, age ranging from 35 to 65 years old, with no
antibiotic use for a 3-month period prior to the study entry and a minimum of 6
months since the last periodontal treatment. Individuals were selected from
those who were under medical treatment at the Rheumatology Outpatient Clinic
from the Hospital das Clinicas of the Federal University of Minas Gerais, Belo
Horizonte — Brazil.

Sample size was determined through the Fleiss Method with
continuity correction, considering a significance level of 0.05, 90% study power,
and a 1:2 proportion between case and controls. Therefore, assuming an

expected prevalence of PE of 40% among cases with AR and 25% among
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healthy controls, a number of 122 cases and 244 controls were determined to
be necessary.

During the period of data collection, from September 2018 to January
2020, 725 individuals were interviewed and available for periodontal
examination. After applying the exclusion criteria, 254 individuals were excluded
(diabetes n = 68; other concomitant rheumatic diseases n = 38; orthodontic
appliances n = 4; less than 12 teeth or presence of full dentures = 113; HIV
positive n = 3; impossibilities for undergoing periodontal examination n = 28),
thus 471 individuals were examined and determined to be eligible for the study.
Final sample comprised 157 individuals with RA (cases) and 314 without RA
(controls). Control group was composed by appointment companions, relatives,
and staff members from the study hospital unit, all of them without RA.
Sampling strategy is shown in Figure 1.

The present study was approved by the Research Ethics Committee
from the Federal University of Minas Gerais, Belo Horizonte — Brazil
(CAAE#48355915300005149). All individuals provided written informed consent

before enrolling in the study.

Data collection

Interviews were performed through a structured questionnaire,
recording the following data: gender, age, general health status, alcohol
consumption (frequency / amount), smoking and oral hygiene habits. It was also
collected from the medical records of all case individuals data on RA activity
through the Disease Activity Score (DAS-28) (22). The most common
medications used are methotrexate, vitamin D, calcium, folic acid, leflunomide e
prednisone.

In relation to smoking, individuals were determined to be smokers if
they had smoked =100 cigarettes throughout life and were still smoking during
the study examination period; those who had smoked <100 cigarettes
throughout life and were not smoking at the study examination period were
determined to be non-smokers (23).
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Periodontal clinical examination

Periodontal clinical examination was performed with a manual
periodontal probe.1 The following periodontal parameters were evaluated and
recorded from all present teeth, except from third molars, at 4 sites (mesial,
distal, buccal e lingual): (i) probing depth (PD); (ii) clinical attachment level
(CAL); (iii) bleeding on probing (BOP) (iii).

Intra and inter-examiner agreement

Periodontal examinations were performed in 12 individuals by 2
trained and expert periodontists (M.F.M and F.O.C). Intra and inner-examiner
agreement for PD and CAL parameters revealed kappa values higher than 0.88

and intraclass correlation coefficient higher than 0.90.

Periodontitis definition and staging

Individuals were classified according to periodontitis stages and
defined as periodontitis cases from stage Il: Stage II: = 2 interproximal sites with
CAL of 3 to 4 mm, PD <5 mm, horizontal bone loss up to the coronal third (15%
to 33 %) and without tooth loss due to periodontitis. Total periodontitis were
defined as the sum of stages Il, lll and IV, according to the criteria by Tonetti et
al. (1)

Rheumatoid arthritis diagnosis

Diagnosis and severity of RA (early, moderate and severe stages)
were determined by the rheumatologic medical team of the study hospital,
according to the criteria stablished by the American College of Rheumatology
(24). These include having at least 4 of the following characteristics for at least

6 weeks: morning joint stiffness lasting for at least 1 hour; arthritis in at least

! PCPUNC-15, Hu-Friedy, Chicago, IL, USA.
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three joint areas; arthritis of hand joints and wrists, proximal interphalangeal
joints (middle finger joint) and metacarpophalangeal joints (between fingers and
hand); symmetrical arthritis (in the left and right wrist, for example); presence of
rheumatoid nodules; presence of rheumatoid factor in the blood and
radiographic changes: joint erosions or decalcifications located on hand and
wrist radiographs. In addition, RA activity was assessed using the DAS-28
method (22) in stages of activity, i.e., remission, early, moderate and high

activity.

Statistical analysis

Groups were initially compared in relation to the following variables:
gender, age, smoking (non-smokers / former-smokers and smokers), alcohol
consumption, oral hygiene habits, DAS-28 scores and use of medications by
the Chi-square and Mann-Whitney tests and Spearman correlation, when
appropriate. Regarding the periodontal parameters (PD, CAL, BOP), the values
per individual were obtained by the sum of the measures of all periodontal sites
and expressed as means and / or percentages.

The distribution of independent variables by PE stages, odds ratio
(OR) and their 95% confidence intervals (Cl) were calculated. The effect of
variables of interest on the occurrence of PE and RA was assessed using the
multivariate logistic regression. The Generalized Estimation Equations method
was used to obtain marginal logistic models that directly incorporate the
correlation between the measures of the same sample unit. Variables with a p-
value <0.25 in the bivariate analysis were then included in each multivariate
model (non-cases (0) and cases (1)) and removed manually step by step until
the likelihood ratio test indicated that no variable should be removed. All
variables included in the final multivariate models were determined to be
independent by assessing their collinearity. The quality of the models was

determined by measures of sensitivity, specificity, area under the ROC
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(Receiver Operating Characteristic) curve, R?* (Nagelkerke) and Hosmer-

Lemeshow test. All analyzes were performed using statistical software R.2

RESULTS

Sample comprised 471 individuals, being 145 male and 326 female,
with mean age of 47.3915.18 years old in the control group and of 54.1£11.45
years old in the case group. The frequency of alcohol use among controls and
cases was 54.2% and 20.7%, respectively (p<0.001). Moreover, individuals with
RA showed significantly higher mean age (p<0.001), smokers (p<0.001) and
less use of dental flossing (<0.025) and less alcohol consumption (p<0.001).
Brushing frequency did not show significant differences between the groups
(Table 1).

A high frequency of total PE (stages Il + Il + IV) was observed
among cases (53.8%) when compared to controls (30.1%) (p<0.001).
Individuals with RA presented a 2.64 higher chance of having PE (unadjusted
OR = 2.64; 95%CI 1.78-3.94; p<0,001). In addition, the severity (p = 0.006) and
extension (p = 0.018) of PE were higher among RA individuals (Table 2).

Regarding periodontal clinical parameters, individuals with RA
presented significantly worse parameters than individuals without RA, that is,
lower number of teeth, higher average of sites with BOP, higher PD and CAL,
higher percentage of sites with PD 4-6 mm and PD =6mm, higher percentage
of sites with CAL 23mm and CAL =25mm (Table 2).

Table 3 shows the final logistic regression models and respective
variables significantly associated with: (i) the occurrence of PE (model 1) — RA,
lower number of teeth, smoking, no use of dental flossing and protective effect
for 24 daily toothbrushing; (ii) the occurrence of RA (model 2) — PE, older age,
female sex, smoking and a protective effect of alcohol use. It is noteworthy that
PE (OR = 3.12; 95%CI 1.47-4.26; p<0.001) remained in the model for AR and
AR (OR =2.53; 95%CI: 1.24- 3.86; p<0.001) remained in the model for PE.

2 Software R originally created by Ross Thaka & Robert Gentleman, University of Auckland, New
Zealand (version 3.6.3).
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RA activity by stages (remission, early, moderate and high activity)
was assessed through the DAS-28 method and correlated with PE. However,
there was no significant correlation between DAS-28 scores and periodontal
clinical parameters of PD, CAL and BOP, occurrence of PE, as well as in
relation to the severity of PE (p>0.05; data not shown).

The use of different medications such as methotrexate, vitamin D,
calcium, folic acid, leflunomide and prednisone by individuals with RA did not
shown significant differences in relation to the occurrence or the severity of PE
(p>0.05; data not shown).

DISCUSSION

The present study showed a higher occurrence of PE in individuals
with RA when compared to controls (OR=2.64; 95% CI: 1.78-3.94; p<0.001). In
addition, greater severity and extension of PE were also observed. This
association remained in the multivariate models for both PE and RA.

It is hypothesized that both conditions share common characteristics
and pathogenic similarities in relation to immunogenetics and tissue destruction
pathways (21). They are chronic inflammatory diseases that share mutual risk
factors for susceptibility, such as HLA-DRBI alleles and smoking. In addition,
the role of P. gingivalis and its enzyme PAD, that is capable of generating
citrullinated epitopes that are recognized by ACPAs, has been proposed as a
link between PE and RA. Recently, two isoforms of the peptidyl arginine
deiminase family (PAD2 and PAD4) and citrullinated proteins have been
identified in inflamed periodontal tissues, reinforcing the hypothesis that
periodontal citrullination may play an important role in the etiopathogenesis of
RA (19,21).

Observational studies have shown that patients with RA have an
increased occurrence of PE compared to healthy individuals without RA
(11,19,25-30). Additionally, the frequency of RA was higher in patients with PE
compared to those without PE (14,15). However, findings from other population-
based studies have failed to show any association (10,12,26,30) or showed a

weak association (13) between these two conditions.
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Potential frequent biases can be observed in several studies, such as
the use of retrospective data obtained from medical records, small samples,
indexes or radiographic exams to evaluate the occurrence of periodontitis, self-
reported information about periodontal status and RA. Thus, additional studies
that control these factors are necessary.

In the present study, individuals with RA had significantly worse
periodontal status when compared to controls, presenting a higher average of
sites with BOP, higher mean PD and CAL and lower number of teeth. In the
study by Rosamma et al. (28) and Zhao et al. (29), worse clinical periodontal
parameters were also observed among individuals with RA.

DAS-28 is the gold standard method to measure RA activity (22). In
this present study, there was no significant correlation between DAS-28 scores
and periodontal clinical parameters (PD, CAL and BOP) in relation to the
occurrence and severity of PE. Different studies (28-30) have also found no
association between rheumatoid disease activity and the occurrence and
severity of PE. However, in the study by Choi et al. (31), BOP was
correlated with DAS-28 scores, although no correlations for PD and CAL.

On the other hand, in the study De Smit et al. (27), individuals with
RA and severe PE had higher DAS-28 scores when compared to individuals
with RA and moderate PE or even without PE. The presence of PE was also
associated with greater disease activity according to DAS-28 scores by Mikuls
et al. (11) and Zhao et al. (29).

In a recent systematic review and meta-analysis, there was no
substantial effect of RA on PD and CAL among individuals with PE when
compared to controls. However, it was demonstrated that there is consistent
evidence suggesting that PE is associated with worse clinical activity of RA, as
assessed by DAS-28 scores, whereas individuals with RA do not worsen clinical
parameters of PE. It is important to note that a high heterogeneity was observed
among the 6 meta-analyzed studies (26).

Depending on the activity of RA and on the individual response, the
use of several medications is necessary to minimize tissue damage and control
the disease. In past decades, it has been suggested that the use of anti-
inflammatory drugs and corticoids could decrease the severity and occurrence
of PE (30).
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However, this issue was not sustained over the years. As few studies
have approached this topic, the present study investigated the most used
medications among individuals with RA such as methotrexate, vitamin D,
calcium, folic acid and prednisone. Findings showed that the use of any of the
mentioned drugs did not infer significant differences in relation to the
occurrence and severity of PE. Ziebolz et al. (30) reported that drugs used to
treat RA may be associated with periodontal inflammation, but without
differences in the severity of PE.

The multivariate analysis for the occurrence of PE retained the
following variables in the final logistic model: RA, lower number of teeth,
smoking, no dental flossing and a protective effect for 24 daily toothbrushing.
Corroborating previous findings, variables such as smoking and worse oral
hygiene habits can contribute to the activation of systemic triggers for a
prolonged period, leading to immunological changes (exacerbation in the
expression of cytokines), as well as endocrine and behavioral disorders, that
can predispose to greater susceptibility to both diseases (3,19).

Tooth loss is considered the final outcome of oral diseases that affect
periodontal and dental tissues, affecting the oral health-related quality of life. In
this present study, individuals with RA presented significantly lower number of
teeth than controls. Similar results have been previously reported (19,28,29).

The multivariate analysis for the occurrence of RA retained the
following variables in the final logistic model: PE, smoking, female gender, older
age, and a protective effect of lower alcohol use. Smoking, female sex and age
are known to be strong risk factors for the occurrence of RA. According to
Hussain et al. (26), the reduction in the frequency of alcohol use revealed
significant improvements in pain and quality of life in individuals with RA.

It is important to highlight that in both multivariate models, PE (OR =
3.12; 95% CI: 1.47-4.26; p<0.001) remained in the model for AR and AR (OR =
2.53; 95% CIl: 1.24-3.86; p<0.001) remained in the model for PE. This
reinforces the association between these 2 conditions. In addition, the presence
of smoking in both models also reinforces the hypothesis that common risk and
susceptibility factors are shared between them.

Some limitations must be attributed to the present study. The

convenience sample may have some impact on the external validity of the
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results. Due to temporality, the case-control study does not detect any temporal
influence between RA and PE, as well as direction of the association cannot be
clearly established. Another issue is that this study design is susceptible to
selection bias, since exposure, disease occurrence and its outcomes is
recorded at the moment the patient is recruited for the study. However, in order
to minimize these factors, all individuals in sample of the present study were
recruited from a single center with homogeneous characteristics.

On the other hand, advantages can also be cited for the present
study as: (i) the high number of individuals in the sample, increasing the
statistical power of the study; (ii) the diagnosis of RA by specialized doctors; (iii)
the full-mouth periodontal examination with a robust periodontitis definition,
since it is recognized that the quality of the periodontal data and the criteria for
PE definition can strongly impact the results of the association studies (3).

Future studies with different samples and prospective designs,
including microbiological and immunological analyzes, would be of paramount
importance to provide more accurate conclusions about the periodontal status
of individuals with RA and the association between PE and RA.

The present study reported a higher occurrence, severity and
extension of PE in individuals with RA. A strong association between RA and
PE was observed after adjusting for important confounding variables in
multivariate models, including smoking as a common risk factor shared between

both conditions.
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Table 1. Characterization of the sample.
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Variables

Age (mean *s.d.)

Gender (n (%))

Male

Female

Smoking

Alcohol
(n (%))

(n (%))

No

Yes

consumption

No

Yes

Dental flossing (n (%))

No

Yes

Toothbrushing (n (%))

<1 daily

2-3 x daily

>4 daily

Total sample

(n=471)

49.13+7.88

145 (30.8%)

326 (69.2%)

400 (84.82%)

71 (15.18%)

256 (54.46%)

215 (45.54%)

240 (50.9)

231 (49.1)

0 (0%)

350 (74.5%)

121 (25.5%)

Control group

(n=314)

47.39+ 5.18

119 (38%)

195 (62%)

278 (88.6%)

36(11.4%)

144 (45.8%)

170 (54.2%)

176 (56.0)

138 (44.0)

0 (0.0%0

238 (75.7%)

76 (24.3%)

Rheumatoid

Arthritis group

(n=157)

54.1+11.45

32 (20.3%)

125 (79.7%)

116 (74.1%)

41 (25.9%)

125 (79.3%)

32 (20.7%)

73 (46.3)

84 (53.7)

0 (0.0%)

115 (73.2%)

42 (26.8%)

p OR (95% CI)
<0.001* -

1.00
<0.001**

2.38 (1.52-3.77)

1.00
<0.001"

2.72 (1.65-4.49)

<0.001" 1.00
0.21 (0.13- 0.33)

0.025" 1.00
1.47 (1.0-2.15)

1.0
0.273"  0.87 (0.56-1.36)

s.d.= standard deviation; *Mann-Whitney test; “Chi-square test; Significant values are shown in
bold.
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Table 2. Periodontal clinical parameters of the sample.

Variables Rheumatoid Control group Crude OR p
Arthritis group (n=314) (95%CI)
(n=157)

Periodontitis total (Stage II + I1I + IV)

No 73 (46.2%) 219 (69.9%) 2.64 (1.78-3.94) <0.0001*
Yes 84 (53.8%) 95 (30.1%)
Stage of periodontitis n=84 n=95
Moderate (stage 1I) 51 (60.6%) 65 (68.0%) 1.29 (0.91-1.85)  0.071%*
Severe and advanced (stage I1I or IV) 33 (39.4%) 30 (32.0%) 1.82 (1.15-2.92)  0.006*

Extension of periodontitis

Localized 59 (70.3%) 71 (74.4%)  1.40(0.99-1.97)  0.025*

Generalized 25 (29.7%) 24 (25.6%)  1.70(1.03-2.89)  0.018*

Number of teeth (%) 2337 +£2.86 24.63 +3.02 22.12+2.61  0.035%*
BOP (%) 54.1+32.9 4424316 - 0.002%%*
PD (mm) 3.1+1.9 23413 - <0.001%*
CAL (mm) 48+1.8 40+15 - <0.001%*
% sites with PD <4mm 80.8 + 18.9 83.0 + 14.9 - <0.001%*
% sites with 4-6mm 149+7.5 13.845.6 - <0.001%*
% sites PD >6mm 43+1.6 32+12 - <0.001%*
% sites with CAL <4mm 32.6+8.7 30.7+6.1 - <0.001%*
% sites with CAL >5mm 21.3+22.1 18.2+ 19.1 - 0.031%*

BOP = bleeding on probing; PD = probing depth; CAL = clinical attachment level; *Chi-square test;
**Mann-Whitney Test; Significant values in bold.
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Table 3. Final multivariate logistic models for the occurrence of periodontitis and
rheumatoid arthritis.

Model 1: Final multivariate model for the occurrence of periodontitis total

Variables OR (95% CI) 4]

Number of teeth 1.12 (1.26-1.81) 0.019
Smoking 2.60(1.13-5.21) 0.032
Toothbrushing 24 daily 0.14 (0.03-0.39)  <0.001
No use of dental flossing 1.16 (1.0-1.61) 0.039
Rheumatoid Arthritis 2.53 (1.24- 3.86) <0.001

Model 2: Final multivariate model for the occurrence of rheumatoid arthritis.

Variables OR (95% CI) ¢]

Smoking 4.15(1.19-14.79) 0.002
Female sex 219 (1.13-3.21) 0.025
Alcohol use 0.19 (0.05-0.49) 0.001
Age 1.12 (1.07-1.19)  <0.001
Periodontitis total 3.12 (1.47-4.26) <0.001

Model 1: (Hosmer-LemeshowTest: 0.923; Pseudo R?: 37.12%; AUC: 0.772; Sensibility: 0.74;
Especifity: 0.721). Model 2: (Hosmer-LemeshowTest: 0.751; Pseudo R2: 67.94%; AUC: 0.917;

Sensibility: 0.903; Especifity: 0.791).
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ABSTRACT

Objectives: The effect of periodontal treatment on clinical, microbiological and
serological parameters of patients with rheumatoid arthritis (RA) are scarce and
controversial. The aim of this study was to investigate the influence of non-
surgical periodontal treatment on clinical periodontal status, subgingival
bacterial levels of Aggregatibacter actinomycetemcomitans, Porphyromonas
gingivalis, Tannerella forsythia, Treponema denticola and RA activity through a
controlled clinical trial on individuals with RA and periodontitis (PE).

Methods: From a convenience sample, 107 individuals were considered
eligible and consecutively allocated in 4 groups: 1) individuals without PE and
RA (-PE-RA, n=30); 2) individuals without PE and with RA (-PE+RA, n=23); 3)
individuals with PE and RA (+PE+RA, n=24); and 4) individuals with PE and
without RA (+PE-RA, n=30). Full-mouth periodontal clinical examinations,
microbiological analysis and Disease Activity Score (DAS-28) evaluations were
performed at baseline (T1) and 45 days after non-surgical periodontal treatment
(T2).

Results: At T1, individuals +PE+RA showed greater severity of PE than +PE-
RA individuals. At T2, significant reductions were observed in all periodontal
clinical parameters in both groups (p<0.001) with a significant reduction in DAS-
28 in +PE+RA (p=0.011). Individuals +PE-RA and +PE-RA showed significant
reductions for all bacteria (p<0.001). Additionally, P. gingivalis demonstrated an
expressively significant reduction in +PE+RA (p<0.001).

Conclusions: Non-surgical periodontal treatment was effective on improving
the clinical periodontal condition, improving the RA clinical status and reducing
the presence of periodontal pathogens.

Brazilian Registry of Clinical Trials (ReBEC) protocol #RBR-8g2bc8
(http://www.ensaiosclinicos.gov.br/rg/RBR-8g2bc8/).

Key words: bacteria; clinical trials; nonsurgical periodontal debridements;
periodontitis; rheumatoid arthritis.
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INTRODUCTION

Periodontitis (PE) is a chronic infectious inflammatory disease
caused by anaerobic bacteria, leading to the destruction of teeth supporting
tissues [1]. The disease results from the disturbance of homeostasis between
the subgingival microbiota and the host's defenses in susceptible individuals [2].
This is due to different aspects of both innate inflammatory and immune
responses.

In recent years, the association between immune-mediated
inflammatory diseases and PE has been increasingly reported. Several studies
point to the evidence of association between PE and several systemic
conditions, including diabetes, obesity, cardiovascular diseases, pregnancy
disorders and rheumatoid arthritis (RA) [1,2-4].

Biological plausibility is based on the concept that inflammation and
periodontal microbiome contribute to the global burden of systemic inflammation
at a level that affects its occurrence, severity and progression of other chronic
inflammatory conditions [5]. This association does not imply causality and can
be unidirectional or bidirectional, that is, periodontitis and other oral conditions
could influence systemic diseases as well as some systemic diseases could
also impact on periodontal outcomes [5].

It has long been recognized that RA and periodontitis share many
common pathological features, such as chronic inflammation induced by pro-
inflammatory cytokines and destruction of connective and bone tissues [6].
Moreover, previous findings give evidence to a relationship between the
presence of inflammation associated with periodontal pathogens and the
development of RA [5]. Thus, pathogens such as A. actinomycetemcomitans, P.
gingivalis, T. forsythia, T. denticola, Prevotella intermedia, Parvimonas micra,
Fusobacterium nucleatum, Campylobacter rectus, Eiknella nodatum, Eiknella
corrodens and Capnocytophaga species (Cs), are sources of repeated transient
systemic bacteremias, therefore increasing the susceptibility to RA through the
metastatic spread of inflammation [6].

P. gingivalis, a common pathogen in PE, could citrullinate proteins /

peptides in particular, inducing the autoimmune response and susceptibility of
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individuals to RA [5,7]. This could be due to antibodies against citrullinated
proteins / peptides being a common serological finding in both RA and PE [8-
11].

Thus, strong epidemiological associations, as well as serological and
clinical associations, have been observed between RA and PE [12-16].
Previous studies have demonstrated that the prevalence of RA is higher in
patients with PE than in patients without PE and vice versa [3,17]. A systematic
review by Calderaro et al. [18] included 4 articles analyzing the effect of non-
surgical periodontal treatment on RA and showed that non-surgical periodontal
treatment was associated with a significant reduction in RA activity, but
evidencing high heterogeneity between the studies.

There are still conflicting results [13,19-25] when it comes to
intervention studies on the effect of periodontal treatment on the clinical,
microbiological, serological parameters of patients with RA. Therefore, although
it is emerging, this effect is still controversial and further investigations are
necessary, mainly through controlled clinical trials.

In this sense, the aim of the present study was to investigate the
influence of non-surgical periodontal treatment on the clinical periodontal
condition, bacterial levels of A. actinomycetemcomitans, P. gingivalis, T.
forsythia, T. denticola and RA activity through a controlled clinical trial on
individuals with RA and PE.

METHODS

Study design and ethical considerations

The present controlled clinical trial was approved by the Research
Ethics Committee of the Federal University of Minas Gerais (CAAE
#03128012.0.0000.5149) and registered in the Brazilian Registry of Clinical
Trials (ReBEC) protocol #RBR-8g2bc8
(http://www.ensaiosclinicos.gov.br/rg/RBR-8g2bc8/). This study was conducted

in accordance with the Helsinki Declaration of 1975, as revised in 2013.
Participants were informed about the research objectives and signed an

informed consent form prior to entering the study.


http://www.ensaiosclinicos.gov.br/rg/RBR-8g2bc8/
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Study sample and sampling strategy

Individuals with a diagnosis of PE from the waiting list of the School
of Dentistry of the Federal University of Minas Gerais and with a diagnosis of
RA from the Rheumatology Service of the Hospital das Clinicas of the Federal
University of Minas Gerais were invited to participate in the present study.
Individuals without any rheumatological and periodontal diseases, randomly
selected among relatives, companions or employees of the respective reference
centers were used as controls.

A sample size calculation was performed considering as the primary
outcome the reduction in probing depth (PD) and gain in clinical attachment
level (CAL) from a previous study [26]. The reduction in bacterial load was
considered as the secondary outcome and was also based on previous mean
bacterial counts [27]. Considering a significance level of 5%, 80% study power
and a minimum difference of 15% between study groups in relation to the
reduction in PD (mean values), it was determined to be necessary an estimated
number of ~20 individuals per group. It is noteworthy that the variation
coefficient for bacterial counts in the present study was ~15%, indicating the
precision of the study result [27].

From a convenience sample of 327 individuals that were interviewed
and examined from September 2018 to January 2020, after adopting the
exclusion criteria (figure 1), 107 non-smokers and non-diabetics individuals
were considered eligible and consecutively included until the compounding of
the following 4 groups: group 1 (control) — individuals without PE and RA (-PE-
RA, n=30); group 2 — individuals without PE and with RA (-PE+RA, n=23);
group 3 — individuals with PE and RA (+PE+RA, n=24); and group 4 —
individuals with PE and without RA (+PE-RA, n=30). Plus, an additional margin
of 20% in the sample number per group was added due to the risk of future
losses from follow-up exams.

Interviews were conducted by applying a standardized questionnaire
aiming to collect the following data: gender, age, general health conditions and
oral hygiene habits. Data on RA activity was also collected from participants’
medical records by the Disease Activity Score (DAS-28) method [28].
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After collecting these data, all individuals underwent a full-mouth
periodontal examination, keeping records of periodontal clinical parameters,
which were evaluated in all teeth at four sites (mesial, distal, buccal and
lingual): (1) probing depth (PD); (2) clinical attachment level (CAL); (3) bleeding
on probing (BOP). A manual periodontal probe model® clinical mirror and gauze

were used.

Periodontitis definition and staging

Individuals were defined as periodontitis cases and classified by
staging from Stage Il — those with at least <2 interproximal sites with CAL of 3 to
4mm, with PD >5mm, with a pattern of horizontal bone loss up to the coronal
third (15% to 33%) and without tooth loss due to periodontitis according to the

criteria defined by Tonetti et al. [29].

Reumathoid arthritis diagnosis

The diagnosis and severity of RA (mild, moderate or severe forms)
were established by a group of rheumatologists associated with the
Rheumatology Service of the Hospital das Clinicas of the Federal University of
Minas Gerais according to criteria of the American Society of Rheumatology
[30]. Additionally, RA activity was assessed by using the DAS-28 method [28] in
stages of activity, i.e., remission, mild, moderate and severe activity.

In clinical practice, judgement on disease activity is formed from a
combination of information. DAS-28 is a quantifiable disease activity index
formed from laboratory and clinical variables, and the overall impression of the
patient. Hence, the DAS-28 evaluation included 28 joint counts, plus the
erythrocyte sedimentation rate (ERC) or C-reactive protein (CRP) and a general
health assessment (VAS). In clinical practice, this index gives an opportunity to
compare the efficacy of treatments in the management of RA. The EULAR

(European League Against Rheumatism) response criteria are measures that

3 UNC-15 (PCPUNC-15, Hu-Friedy, Chicago, IL, USA.
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classify individuals depending on the extent of change and the level of disease
activity reached in response of treatment (Figure 2.) Index calculation was

performed in an application available at http./www.4s-dawn.com/DAS28;.

Periodontal treatment

Individuals in the -PE-RA and -PE+RA groups (individuals without
periodontitis) were handed toothbrushes and instructions for proper oral
hygiene after periodontal examinations.

In the +PE+RA and +PE-RA group, scaling and root planing
procedures were performed using a full-mouth disinfection (FMD) technique in a
single stage (24 hours) divided into two sessions (60 min. per session) on two
consecutive days , with the inclusion of chlorhexidine gel (CX) irrigation (1%) in
the periodontal pockets after mechanical debridment, brushing of the tongue for
1 min. with CX gel (1%), and mouthwash at the beginning and end of each
session with 0.12% CX for 30 seconds (gargle form in the last 10 seconds)[31].
Antibiotic therapy was not used as an adjunct to FMD procedures.

Periodontal clinical examinations and microbiology analysis were
performed at T1 (baseline) for the 4 groups. After 45 days (T2), new periodontal
clinical examinations were performed for all groups, however the microbiological
analysis (samples collected always from the same teeth and sites) was only
performed again in +PE+RA and +PE-RA groups. DAS-28 was collected again
after 45 days for the +PE+RA group. A flowchart with the design study is shown
in Figure 1.

Examinations and treatment by FMD were performed by 3 properly
trained and calibrated examiners (MFM, FOC and JRC). When an exam was
performed by one of these examiners, treatment and the second assessment
was performed by the two others. Weighted kappa agreement tests for clinical
parameters of interest (PD and CAL) revealed intra and inter-examiner values

greater than 92%.
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FMD procedures were performed by using Gracey and McCall
curettes*. An independent set of scrapers was used for each group, being

sharpened with each use and discarded after six consecutive uses.

Microbiological analysis

As described in our previous study, subgingival plague samples were
collected [32]. Supragingival dental plaque was removed using a sterile curette,
and a sterile paper point (fine, Johnson and Johnson, New Brunswick, NJ, USA)
was inserted into the gingival sulcus/periodontal pocket and kept there for 10
seconds. Then, paper point was placed in a vial containing 1.0 ml of phosphate-
buffered saline (pH7.4), inserted in a minitube and kept on ice. To obtain
bacterial dispersion, a vortex mixer at maximum speed was used for 1 min and
stored in a freezer at -80°C until further analyses.

Following the manufacturer's specifications, the genomic DNA
(gDNA) was extracted and purified using a commercial Genomic DNA Mini Kit
(Life Technologies, Carlsbad, CA, USA).The total microbial count of Tannerella
forsythia, = Porphyromonas gingivalis, = Treponema denticola , and
Aggregatibacter actinomycetemcomitans was performed by quantitative real-
time polymerase chain reaction (qQPCR) using a set of TagMan (Life
Technology, Carlsbad, CA, USA) primers/probes in Real-Time PCR System,
following manufacturer’s instructions. The gPCR conditions were: 50° C for 2
min, 95° C for 10 min, 40 cycles of 95° C for 15 s, and 60° C for 1 min. Figure 3

lists the primers and probes used in the study.

Statistical analysis

Sample characterization data, periodontal clinical parameters,
microbiological exams and DAS-28 scores were analyzed in the baseline (T1)
for all groups and 45 days after treatment (T2) for +PE+RA and +PE-RA groups

using the Chi-square, Kruskal- Wallis, Mann-Whitney and Wilcoxon tests, when

4 Hu-Friedy, Chicago, IL, USA.
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appropriate. The normality of data distribution was assessed using the
Kolmogorov-Smirnov test. When there was a significant difference between the
means of at least two groups, pairwise comparisons were performed using the
Nemenyi post-hoc test. Microbial counts were log-transformed, and a Q-Q plot
of residual values showed acceptable levels of normality. Spearman's
correlation test was performed to assess the correlation between bacterial
levels and periodontal clinical parameters. Since individuals with RA and
controls were not directly matched, it was not necessary to take into account the
uneven size of the groups in the statistical comparison at the group level. All

analyzes were performed using the statistical software R.%

RESULTS

Table 1 shows the demographic variables, DAS-28 under age and
gender, reflecting some peculiarities of both diseases, such as older age in the
groups with PE and high frequency of women in the groups with RA (p<0.001).
Regarding periodontal parameters, comparisons of interest (+PE+RA versus
+PE-RA) demonstrated that the +PE+RA group had higher mean values of PD
(p<0.001), CAL (p<0.001) and % of patients with PD 4-6mm (p<0.001) than the
+PE-RA group, with no differences in the number of present teeth (p=0.077).
These findings reveal a greater severity of PE in +PE+RA individuals and in
relation to +PE-RA, at T1.

At T1, microbiological findings of greatest interest comparing the 4
groups were: the absence of significant differences in bacterial counts between
+PE+RA and +PE-RA groups. There were no significant differences in bacterial
counts between -PE+RA and -PE-RA individuals. However, these groups
showed significantly lower bacterial counts than+PE+RA and +PE-RA groups
(Table 1).

5 Software R originally created by Ross lhaka & Robert Gentleman, University of Auckland, New
Zealand (version 3.6.3).
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At T2, there was no significant change in all periodontal clinical
parameters for -PE+RA and -PE-RA groups. Periodontal clinical conditions after
non-surgical periodontal treatments (from T1 to T2) for the +PE+RA and +PE-
RA groups is shown in Table 2. In the intragroup analysis, significant reductions
in the means of PD, BOP and CAL in +PE+RA and +PE-RA were observed,
showing efficiency in non-surgical periodontal treatment in both groups. As for
reductions in the severity of PE, they were significantly observed in +PE+RA (%
of sites with PD 4-6mm from 31.3% to 13%; PD >6mm from 3.3% to 0.6%;
p<0.001) and in the +PE-RA (% of sites with PD 4-6mm from 18.6 % to 2.1%;
PS >6mm from 4.0 % to 0.6%; p<0.001). However, in intergroup comparisons at
T2, the +PE-RA group showed significantly better periodontal clinical
parameters than those observed in the +PE+RA group (Table 2).

Comparative microbiological findings for the +PE+RA and +PE-RA
groups after non-surgical periodontal treatment are shown in Table 3. In the
intragroup analysis, +PE+RA and +PE-RA groups showed significant reductions
in the mean values between T1 and T2 for all bacteria (p<0.05). The intergroup
analysis at T2 showed no significant differences in the counts of T. denticola
and T. forsythia between +PE+RA and +PE-RA (p>0.05), whereas A.
actinomycetemcomitans showed a greater reduction in +PE-RA (p<0.020) and
P. gingivalis an expressive and significant reduction in +PE+RA (p<0.01)
(Table3).

In relation to DAS-28 scores at T1, PE-RA+ and +PE+RA groups
presented values of 3.69 £+ 1.25 and 4.34 + 0.89, respectively, with significant
differences between them (p=0.024). At T2, there was no change in DAS-28 for
the -PE-RA+ group (3.65 + 1.29) and a significant reduction was observed in
+PE+RA individuals, with the scores reduced to 3.12 + 0.71 (p=0.011). The
change in DAS scores from T1 to T2 (1.22) in the +PE+RA group was
determined to be moderate according to the EULAR criteria (Figure 2),
revealing a beneficial effect of non-surgical periodontal treatment on serological
levels (reduction in CRP levels) and symptoms of AR. Moreover, DAS-28
showed significant positive correlations with PD 24mm (0.13; p<0.001) and
BOP (0.06; p=0.005), but with no significant correlations with bacterial levels.

Table 4 shows the correlation among bacterial levels and periodontal

clinical parameters. It was observed that in both groups (+PE+RA and +PE-RA)
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all bacteria showed significantly positive correlations for BOP, PD and CAL
24mm, worse periodontal clinical parameters generally correlated with higher
bacterial counts and vice versa. It highlights the strong correlations between P.
gingivalis and all periodontal clinical parameters in +PE+RA group (p<0.001).
The use of different medications such as methotrexate, vitamin D,
calcium, folic acid, leflunomide and prednisone by individuals with RA showed
no significant differences regarding the occurrence or severity of PE (p>0.05;

data not shown).

DISCUSSION

Findings from the present study have shown a beneficial effect of
non-surgical periodontal treatment in reducing RA symptomatology,
demonstrated by the significant reduction in DAS-28 scores. This benefit was
also extended to serological levels (lower levels of CRP). Furthermore, non-
surgical treatment reduced levels of periodontal pathogens and significantly
promoted improvements in all clinical periodontal parameters among individuals
with PE with and without RA, with a superior improvement in individuals with PE
and RA.

The idea underlying this study was not necessarily causality but
rather association in a syndemic basis. Syndemic theories focus on concurrent
or sequential health problems and the analysis of mutually aggravating
interaction between them, including their consequences and management.
Therefore, the main focus was the effects of periodontal treatment on clinical
changes in DAS-28 scores, as well as improvements in periodontal clinical
parameters. DAS-28 scores can be considered an important patient-centered
outcome when managing AR.

This study revealed a greater severity and extension of PE in
individuals with PE and RA at T1 in relation to those with PE and without RA as
well. These findings are corroborated by previous studies [16,23,24,33], in
which worse clinical parameters have also been reported in individuals with RA.
It was also observed significant improvement in periodontal parameters after
periodontal treatment in both +PE+RA and +PE-RA groups, revealing the

efficiency of non-surgical periodontal treatment. However, the +PE-RA group
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showed significantly better periodontal status at T2 when compared to those
observed in the +PE+RA group.

Periodontal treatment was performed through the FMD technique
due to logistical reasons and in order to avoid absenteeism. Since the
presentation of this technique by Quirynen et al. in 1995, several studies have
shown clinical and microbiological advantages of this technique over
conventional scaling and root planning [31]. However, in a recent review,
Pockpa et al. [34] reported an absence of significant differences between these
two types of treatment, both being effective and able to be individually chosen
by either dentists or patients.

Improvements in periodontal clinical outcomes followed by significant
reduction in DAS-28 scores indicate that periodontal therapy could improve the
clinical and serological status of RA. These findings have also been reported in
previous studies [16,18.23.24]. Additionally, DAS-28 scores showed positive
correlations with inflammatory periodontal parameters such as PD and BOP in
the present study.

In a systematic review and meta-analysis on the effect of non-
surgical periodontal treatment on RA by Calderaro et al. [18], it was
demonstrated in 4 included articles that non-surgical periodontal treatment was
associated with a significant reduction in DAS-28 scores, being beneficial in RA
management. However, because of the few included studies, new controlled
trials were determined to be necessary to confirm this finding.

There are several postulated mechanisms by which infections can
trigger autoimmune diseases, but most evidence in animal models supports the
idea that reactive immune responses cause autoimmunity due to molecular
imitation between microbiological agents and autoantigens [13]. Initially,
Rosenstein et al. [35] raised the hypothesis that P. gingivalis, an important
periodontal pathogen, plays an important role in the pathogenesis of RA. P.
gingivalis is a prokaryote that exclusively contains a peptidyl arginine
deaminase enzyme required for citrullination and can induce an immune
response to citrated autoproteins, being confirmed by several studies [9,10,35].
Citrulination alters the structure and function of proteins and has been

demonstrated in several physiological and pathological processes [10].
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Antibodies against citrullinated proteins (AACPs) are 95% specific
and 68% sensitive to RA [8]. These antibodies can appear much before the
clinical onset of RA [36] and are associated with a more destructive course of
the disease than RA without detectable AACPs [11,37,38]. In addition,
epidemiological associations indicate that periodontitis may contribute to the
total inflammatory load, causing bacteremia and systemic inflammatory
responses [39,40]. Confirming our findings, Zhao et al. [16] reported that
reduced systemic inflammation could contribute to a better clinical course of
RA.

Consistently with the improvement of periodontal parameters after
non-surgical periodontal treatment, both groups (+PE+RA and +PE-RA)
showed significant reductions for all bacteria. An interesting finding was a
greater reduction in A. actinomycetemcomitans in the +PE-RA group and a
greater reduction in P. gingivalis in the +PE+RA group. Additionally, there was a
significant correlation between P. gingivalis and all periodontal clinical
parameters in +PE+RA group. These results corroborate the hypothesis of P.
gingivalis having an important impact on rheumatological status, as well as a
contribution to a dysbotic biofilm with complex microbial interactions [38].

In general, worse periodontal clinical parameters significantly
correlated with higher mean bacterial counts and vice versa. These findings
revealed the efficiency of non-surgical periodontal therapy in reducing specific
periodontal pathogens, being of great importance, as it is known that this
reduction is accompanied by major improvements in the severity of periodontal
clinical parameters and minimizes the need for surgical procedures [34].

Studies have reported higher antibody titers against P. gingivalis in
RA patients and a positive correlation with AACPs [36,37], suggesting that
infection by this periodontal pathogen may play a role in the risk of RA
progression. de Scher et al. [41] evaluated the complete subgingival microbiota
by pyrosequencing and detected a higher frequency of P. gingivalis in
individuals with newly diagnosed and never treated RA compared to patients
with established RA or healthy controls. This present study showed P. gingivalis
as having a significant reduction between T1 and T2 for the treated groups.
Based on the above findings, we can hypothesize an additional beneficial effect
for individuals with PE and RA.
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Recently, Perriconi et al. [11] has reported the pathogenic role of P.
gingivalis in rat models in which RA was triggered or had worsened in infected
animals. P. gingivalis showed its harmful role not only by the induction of
citrullination, but also by other important mechanisms, including the induction of
NETosis, osteoclastogenesis and Th17 pro-inflammatory response, leading to
bone damage and systemic inflammation.

On the other hand, periodontal infection by A
actinomycetemcomitans could be another mechanistic link to trigger
autoimmunity in RA. Leukotoxins from these bacteria are capable of
deregulating the activation of endogenous peptidyl arginine deiminase
enzymes, catalysts of citrunilization in neutrophils, leading to the release of
hypercitrunylated proteins, thus imitating the repertoire of citrullinated antigens
found in the joint in individuals with RA [42,43].

However, this is a short-term study. Longitudinal studies, and even
periodontal maintenance therapy should be conducted to assess a long-term
effect of periodontal therapy for managing RA patients.

There is a consensus on the need to reduce the total inflammatory
load in individuals with RA. Currently, RA management is based on early
diagnosis, rigorous treatment and regular monitoring, with remission of the
disease being the ultimate goal of treatment. Thus, the control of periodontal
infection in patients with RA and PE can be an important therapeutic tool.

The present study can be considered an important starting point for
further investigations on the effect of periodontal treatment in individuals with
RA and its correlation with clinical, serological and microbiological parameters.
In this sense, new studies with different populations and designs should be
conducted, in order to confirm these findings that solidify the robustness of the
scientific evidence of the association between periodontitis and RA. In addition,
further studies focusing on molecular outcomes, especially citrullinated proteins,
would better evaluate the biological link between periodontitis and rheumatoid
arthritis.
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CONCLUSIONS

Periodontitis can be a potential contributing factor for the worsening
RA, while RA is associated with a greater severity of PE. Non-surgical
periodontal treatment was effective in improving the clinical periodontal
condition, improving the clinical presentation of RA and reducing the presence
of periodontal pathogens. Thus, periodontal therapy should be strongly

recommended for individuals with the concomitant presence of RA and PE.
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Table 3. Microbiological findings of +PE+RA and +PE-RA groups at

T1 and T2.

Table 4. Correlations among bacterial counts and periodontal

parameters in +PE+RA e +PE-RA groups.

FIGURES

Figure 1. Flow chart of the study design (CONSORT: Consolidated

Standards of Reporting Trials).

Figure 2- The European League Against Rheumatism (EULAR)

response criteria using the DAS-28.

Figure 3. Specific primers and probes used in the study
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Table 1. Variabels of interest, periodontal clinical and microbiological parameters at T1.

Variables -PE-RA (n=30) -PE+RA (n=23) +PE+RA (n=24) +PE-RA (n=30) p

Sex [n (%)]
Female 26 (66.7%) 20 (87%) 22 (91.7%) 20 (50%) <0.001*
Male 13 (33.3%) 3 (13%) 2 (8.3%) 20 (50%)
Age (meants.d.) 45357 51.9+11.3 541 +11.7 56 + 8.1 <0.001t
DAS-28 NA 3.69 £1.25 4.34 £ 0.89 NA 0.024+
N° of teeth (meanzts.d.) 259+23 21+54 209+5 243+28 <0.001t
PD [n of sites (%)]
<3mm 3079 (83.6%) 1921 (99.4%) 2435 (65.4%) 1551 (77.4%)
4-6mm 602 (16.3%) 11 (0.6%) 1166 (31.3%) 372 (18.6%) <0.001*
> 6mm 2 (0.1%) 0 (0.0%) 123 (3.3%) 81 (4.0%)
PD (meanzs.d.) 27+1.1 2.0+0.7 34+15 3.1+1.6 <0.001t
CAL [n of sites (%)]
<3mm 3028 (82.8%) 1860 (96.3%) 2433 (64.1%) 1380 (68.9%)
4-6mm 627 (17.1%) 70 (3.6%) 1100 (29.0%) 498 (24.9%) <0.001*
> 6mm 3(0.1%) 2 (0.1%) 263 (6.9%) 126 (6.3%)
CAL (meanzs.d.) 3.1+£0.9 22+0.8 35+1.8 24+£13 <0.001t
BOP (meants.d.) 0.37 £0.48 0.16 £ 0.37 0.47 £ 0.50 0.54 £ 0.50 <0.001t
A

76.4 £ 11.31 65.69 + 14.23 92.07 + 20.88 82.92 +11.26 <0.001%
actinomycetemcomitans3
P. gingivalis3 1.84 £ 0.62 212+0.8 17.89 £ 4.76 20.30 + 16.91 0.0012t
T. denticola3 16.6 £ 8.7 122+25 19.21 £ 6.07 16.78 £ 5.25 0.0101
T. forsythia3 31.1+£13.8 41.06 + 18.5 59.51 £ 19.11 51.47 £ 20.19 <0.001¢

*Chi square test; T Kruskal-Wallis test. All parwise comparisons through the Nemenyi post hoc test were
significant (p<0.005), except from: PD (+PE+RA versus +PE-RA), CAL (-PE-RA versus-PE+RA), age
(+PE+RA versus +PE-RA), number of teeth (-PE+RA versus +PE+RA), A. actinonomycetemcomitans
(+PE-RA versus +PE-RA, -PE+RA versus +PE+RA), P. gingivalis (-PE-RA with all other groups, +PE+RA
versus +PE-RA), T. denticola (-PE+RA versus +PE+RA, +PE+RA versus +PE-RA) and T. forsythia (-PE-
RA versus —P+A, -PE+RA versus +PE+RA e +PE+RA versus+PE-RA); 3 bacterials counts (x103)

(meants.d.);
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+PE-RA (n=30) +PE+RA (n=24) T1 T2
+PE+RA
: +PE-RA
Variables 1 T2 P T T2 p | VUS| versus
*PE- | \PERA
RA
PD
[n of sites
(%)]
< 3mm 1551 (77.4%) 1944 (97.6%) 2435 (65.4%) 3125 (86.4%)
4-6mm 372 (18.6%) 41(2.1%) <0.001* 1166 (31.3%) 470 (13.0%) <0.001* | <0.001* |<0.001t1
> 6mm 81 (4.0%) 7 (0.4%) 123 (3.3%) 21 (0.6%)
PD 3.1+1.6 20+09 <0.001t 34+15 25+0.8 <0.0011|0.101# |<0.001#
(meants.d.)
CAL
[n of sites
(%)]
< 3mm 1380 (68.9%) 1780 (88.8%) 2433 (64.1%) 3285 (88.7%)
4-6mm 498 (24.9%) 189 (9.4%) <0.001* 1100 (29.0%) 274 (7.4%) <0.001 |<0.001* |<0.001*
> 6mm 126 (6.3%) 35 (1.7%) 263 (6.9%) 144(3.9%)
CAL 24+13 25+16 <0.001t 35+1.8 2.4+ 1.3 <0.0011 | <0.001# | 0.005#
(meants.d.)
BOP 0.54 £ 0.50 0.10 £ 0.33 <0.001t 0.47 £ 0.50 0.15+0.70 <0.0011 | <0.038# |<0.001#
(meants.d.)
*Chi squared test; tWilcoxon test; #Mann-Whitney test.
Table 3. Table 3. Microbiological findings of +PE+RA and +PE-RA groups at T1 and T2.
+RA+PE (N = 24) +PE-RA (N = 30)
Bactéria
Intergroup
(X102 mean ts.d. T1 T2 p* T2 P*
pt
A.actinomycetemcomitans 92.07 £ 20.88 71.02 + 23.04 0.001 82.92+11.26 57.42 +15.42| <0.001 0.020
P. gingivalis 17.89+4.76 11.07 £10.98 0.008 20.30+16.91 14.1+10.92 | 0.021 <0.001
T. denticola 19.21+6.07 6.61£2.34 <0.001 16.78 +5.25 7.89+4.21 | <0.001 0.35
T. forsythia 59.51+19.11 26.43 +9.41 0.001 51.47 £20.19 29.42 +8.89 | <0.001 0.81

*Wilcoxon test, ; TMann-Whitney test.
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Table 4. Correlations among bacterial counts and periodontal parameters in +PE+RA e
+PE-RA groups.

A.
P. T. T.
Study |Periodontal | Actinomycetemcomita
gingivalis denticola forsythia
groups | parameters ns
r P r o] r p r p
+PE+RA | PD 2 4mm 0.05 <0.001 0.09 <0.001 | 0.09 <0.001 |0.14 0.032
(n=24) CAL 24mm 0.30 0.021 0.05 <0.001 | 0.09 0.032 |0.04 0.029
BOP 0.06 <0.018 0.08 <0.001 | 0.08 <0.011 |0.10 0.023
PD 2 4mm 0.23 <0.001 0.04 <0.001 | 0.21 0.032 |0.24 <0.001
+PE-RA
CAL 24mm 0.12 0.031 0.07 0.021 | 0.05 0.041 |0.02 0.004
(n=30)
BOP 0.07 <0.001 0.09 0.015 | 0.03 0.036 |0.09 0.017

*Spearman correlation coefficient.
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Figure 1. Flow chart of the study design (CONSORT: Consolidated Standards of Reporting Trials)

327 individuals underwent
interviews and clinical

107 eligible individuals

. B

Total excluded n =220

Exclusion criteria: [1] on regular use of
antibiotics or who had done it up to three months
prior to the start of the study; [2] in regular use
(twice a day) of mouthwashes or who have made
regular use within three months prior to the
beginning of the study; [3] who underwent
periodontal therapy that included mechanical
debridment procedures in the 12 months prior to
the start of the study; [4] who needed antibiotic
prophylaxis to perform a periodontal clinical
examination; [5] patients with removable partial
dentures and fixed or removable orthodontic
appliances; [6] diabetics; [7] smoking.
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Figure 2. The European League Against Rheumatism (EULAR) response criteria using

the DAS-28.
Reduction of DAS28
Current DAS28
>1.2 >0.6 <1.2<0.6
<3.2 Good Moderate none
3.2<51 Moderate Moderate none
>5.1 Moderate None none

Figure 3- Specific primers and probes used in the study

Microrganism Primers
P. gingivalis For: ACCTTACCCGGGATTGAAATG
Rev: CAACCATGCAGCACCTACATAGAA

Probe: TGACTGATGGTGAAAACCGTCTTCCCTTC
T. forsythia For: AGCGATGGTAGCAATACCTGTC

Rev: TTCGCCGGGTTATCCCTC
Probe: CACGGGTGAGTAACG

T. denticola For: CCGAATGTGCTCATTTACATAAAGGT
Rev: GATACCCATCGTTGCCTTGGT

Probe: ATGGGCCCGCGTCCCATTAGC
A. actinomycetemcomitans | For: GCGGCCAAAGTTTTTTCTTTTTCTT

Rev: GCAATCCGTTTTCTTTAATTGATTTACG
Probe: CCGGATTGGGACTAATT

Universal For: TGGAGCATGTGGTTTAATTCGA
Rev: TGCGGGACTTAACCCAACA

Probe: CACGAGCTGACGACAAGCCATGCA




69

ARTIGO 3

NONSURGICAL PERIODONTAL THERAPY DECREASES THE SEVERITY
OF RHEUMATOID ARTHRITIS AND THE PLASMATIC AND SALIVARY
LEVELS OF RANKL AND SURVIVIN: A SHORT-TERM CLINICAL STUDY

Marcela Faria Moura1, Tarcilia Aparecida Silva1, Luis Otavio Miranda Cota1,
Sicilia Rezende Oliveiral, Fernando Queiroz Cunha2, Gilda Aparecida
Ferreira3, José Roberto Cortelli4, Sheila Cavalca Cortelli4, Fernando Oliveira
Costa1

1Department of Dental Clinics, Oral Pathology, and Oral Surgery, School of
Dentistry, Federal University of Minas Gerais (UFMG), Belo Horizonte, Minas
Gerais, Brazil.

2School of Dentistry; University of Ribeirdo Preto, Sdo Paulo, Brazil.

3School of Medicine, Federal University of Minas Gerais (UFMG), Belo
Horizonte, Minas Gerais, Brazil.

4Departament of Dentistry, Periodontics Research Division, University of

Taubaté, Sao Paulo, Brazil.

Running title: Rheumatoid arthritis and non-surgical periodontal treatment
Number of Words: 3,679 and References: 46; Tables: 4 and Figures: 1.

ARTIGO ACEITO PARA PUBLICAGAO NO CLINICAL ORAL
INVESTIGATIONS- QUALIS A1

Corresponding author: Fernando Oliveira Costa, DDS, PhD, Titular Professor,
Faculty of Dentistry, Department of Periodontology, Federal University of Minas
Gerais, Antonio Carlos Avenue, 6627, Pampulha.PO Box 359 Zip Code 31270-
901.Belo Horizonte, Minas Gerais — Brazil. Phone and Fax number: +55 31
3284 2466; email: focperio@uol.com.br

Authors contribution: All authors have made substantial contributions to the
conception and design of the study. MFM, TAS, SRO, FQC, JRC and FOC



70

have been involved in data collection and data analysis. MFM, TAS, SRO, FQC,
GAF, LOMC, SCC, JRC and FOC have been involved in data interpretation,
drafting the manuscript and critically revising it, having given their final approval

on the version to be published.

ABSTRACT

Aim: To investigate the influence of nonsurgical periodontal treatment (NSPT)
on clinical periodontal status, RA activity and plasmatic and salivary levels of
biomarkers through a controlled clinical trial on individuals with RA and
periodontitis (PE).

Methods: Sixty-six individuals from a convenience sample were considered
eligible and consecutively allocated in 3 groups: 1) individuals without PE and
RA (-PE-RA, n=19); 2) individuals without PE and with RA (-PE+RA, n=23) and
3) individuals with PE and RA (+PE+RA, n=24). Full-mouth periodontal clinical
examinations, Disease Activity Score (DAS-28) evaluations, and analysis in
plasma and saliva of RANKL, OPG, RANKL / OPG and Survivin were
performed at baseline (T1) and 45 days after NSPT (T2).

Results: NSPT in the +PE+RA group was very effective in improve periodontal
condition. At T2, significant reductions in DAS-28 were observed in +PE+RA
(p=0.011). Significantly higher levels of Survivin and RANKL were observed in
saliva and plasma from RA individuals (with and without PE) compared to
controls. Additionally, Survivin e RANKL demonstrated positive correlations with
DAS-28 and an expressively significant reduction in +PE+RA at T2 (p<0.001).
Conclusions: NSPT was effective on improving both the periodontal and the RA
clinical status and reducing the concentration of Survivin and RANKL in saliva
and plasma.

Practical implications: Non-surgical periodontal treatment was effective reducing
the concentration of Survivin and RANKL and on improving both the periodontal
and the RA clinical status of affected individuals.

Brazilian Registry of Clinical Trials (ReBEC) protocol #RBR-8g2bc8
(http://www.ensaiosclinicos.gov.br/rg/RBR-8g2bc8/).

Key words: clinical trials; nonsurgical periodontal debridements; periodontitis;
rheumatoid arthritis; Biological markers.
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INTRODUCTION

Periodontitis (PE) is a biofilm-induced chronic inflammatory disease
that causes damage to the supporting tooth tissues. Its etiology is related to a
polymicrobial synergy and dysbiosis model, inducing a non-resolving and tissue
destructive host response, modulated by systemic diseases and genetic and
environmental factors [1,2].

Rheumatoid arthritis (RA) is a chronic autoimmune disease that
causes a breakdown of self-tolerance, chronic inflammation and debilitating joint
destruction [3]. It is characterized by the presence of the rheumatoid factor (RF)
and anti-protein / citrullinated peptide antibodies (ACPAs) related to disease
activity [4].

Moreover, both are chronic inflammatory diseases characterized by
an imbalance between the levels of pro-inflammatory and anti-inflammatory
mediators such as interleukin (IL) -1, IL-6, IL-10, IL-11, IL-17, prostaglandin E2,
the receptor activator of nuclear factor-kappa B ligand (RANKL) and the tumor
necrosis factor (TNF)-a, resulting in bone loss [5-7]. Additionally, it has been
suggested that the action of periodontal pathogens as resources of repeated
transient systemic bacteremia might increase susceptibility to diabetes and RA
through the metastatic spread of inflammation [4,8].

The understanding of the molecular mechanisms of metabolism and
bone remodeling allowed the identification of RANKL molecules and their
osteoprotegerin (OPG) ligand receptors, as well as members of the tumor
necrosis factor family, as the main regulators of bone homeostasis both in
health and disease [9,10]. These are involved in the pathophysiological
mechanisms of bone loss in several diseases, such as RA [11,12] and PE
[9,13,14].

Survivin is a multifunctional protein encoded by the BIRC5 gene, a
member of the apoptostis inhibitor family [15-16] and it has been widely
investigated in RA [15-19]. However, the role of Survivin in PE etiopathogenesis
is still poorly studied [2,20,21]. Higher levels of this protein were found in
gingival tissue samples from individuals with PE [20]. In addition, it has been
shown that an important periodontal pathogen, Porphyromonas gingivalis, could
promote apoptosis involving this mechanism in the PE etiopathogenesis, which
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can be regulated by various anti- and pro-apoptotic molecules including Survivin
[23]. Furthermore, apoptosis of higher Survivin expression has been
demonstrated in the synovial tissue of individuals with RA showing a more
erosive disease [15,17,19].

Concentrations of biomarkers relevant to the pathogenesis of
diseases have been investigated in the oral and systemic spheres, using
substrates such as saliva and blood. There is a great interest in saliva use in
the diagnosis of oral and systemic pathologies, due to its easy collection and
analysis [23]. However, it is controversial if the content of biomarkers in saliva
and plasma are homologous and comparable [24,25].

In this scenario, it is hypothesized that non-surgical periodontal
treatment (NSPT) reduces the salivary and plasma levels of RANKL, OPG,
RANKL / OPG and Survivin, promoting an improvement in the clinical activity of
RA and periodontal status.

The aim of this present study was to investigate the influence of
NSPT on the clinical periodontal condition, the serological and salivary levels of
the biomarkers RANKL, OPG, RANKL / OPG and Survivin on RA activity
through a controlled clinical trial; as well as to compare whether these

biomarkers have similar levels in both saliva and plasma.

METHODOLOGY

Study design and ethical issues

The present non-randomized clinical trial was approved by the
Research Ethics Committee of the Federal University of Minas Gerais (CAAE
#03128012.0.0000.5149) and registered in the Brazilian Registry of Clinical
Trials (ReBEC) protocol #RBR-8g2bc8. The report of this study conformed the
CONSORT checklist and statement. The present study was conducted in

accordance with the Helsinki Declaration of 1975, as revised in 2013.

Study sample and sampling strategy
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Individuals with PE and RA diagnosis from the waiting list of the
Rheumatology Service of the Hospital das Clinicas of the Federal University of
Minas Gerais were invited to participate in the present study. Individuals without
any rheumatological and periodontal diseases, randomly selected among
accompanying relatives or companions, or employees of the respective
reference centers and presenting same socioeconomic and cultural
characteristics of cases were used as controls. They were invited to participate
according to their accessibility and availability during cases recruitment routine.
Using this approach, individuals were added to the study groups along the time
of data collection until sample size was reached.

Sample size calculation was based on the data of Biyikoglu et al. [26]
and Cosgarea et al. [27] considering a reduction of C-Reactive Protein [(CRP)
values used in the calculation of the disease activity scores (DAS) index
according to Prevoo et al. [28] by 50%, an alpha of 0.05 with a power of 80%,
thus requiring 15 RA patients. Considering possible dropouts, at least 18
individuals per study group were recruited.

However, after adopting the exclusion criteria (Figure 1), 66 non-
smokers and non-diabetics individuals were considered eligible from a
convenience sample of 293 individuals that were interviewed and examined
from September 2018 to January 2020, and consecutively included until the
compounding of the following 3 groups: group 1 (control) — individuals without
PE and RA (-PE-RA, n=19); group 2 — individuals without PE and with RA (-
PE+RA, n=23); and group 3 — individuals with PE and RA (+PE+RA, n=24).
Plus, an additional margin of 20% in the sample number per group was added
due to the risk of future losses from follow-up exams.

Interviews were conducted by applying a standardized questionnaire
aiming to collect the following data: sex, age, general health conditions, use of
distinct disease modifying antirheumatic drugs [(DMARDS; particularly
methotrexate and leflunomide), prednisone, vitamin D, calcium, and folic acid]
and oral hygiene habits. Data on RA activity was also collected from
participants’ medical records by the Disease Activity Score (DAS-28) method
[28].

After collecting these data, all individuals underwent a full-mouth

periodontal examination, keeping records of periodontal clinical parameters,
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evaluated in all teeth at six sites (mesio-buccal, disto-buccal, mid-buccal,
mesio-lingual, disto-lingual, and mid-lingual): (1) probing depth (PD); (2) clinical
attachment level (CAL); (3) gingival recession (REC), and (4) bleeding on
probing (BOP). A manual periodontal probe (UNC-15 (PCPUNC-15, Hu-Friedy,
Chicago, IL, USA), clinical mirror and gauze were used.

Additionally, periodontitis severity and activity were measured using
the periodontal inflamed surface area (PISA) [29]. PISA reflects the surface
area of bleeding pocket epithelium in mm2. PISA was calculated with a
Microsoft Excel spreadsheet in the following steps: (a) Mean CAL and REC for
each particular tooth is calculated; (b) Linear mean CAL and REC is translated
into the periodontal epithelial surface area (PESA) for each specific tooth [30].
The PESA for a particular tooth consists of the root surface area of that tooth
measured in mm2, which is covered with pocket epithelium; (c) The PESA for a
specific tooth is then multiplied by the proportion of sites around the tooth that
was affected by BOP, resulting in the PISA for that particular tooth; and (d) The
sum of all individual PISAs around individual tooth is calculated, rendering the

full- mouth PISA value in mm2 of each participant.

Periodontitis definition and staging

Individuals were defined as periodontitis cases and included in the
sample if presenting Stage Il (those with at least 02 interproximal sites with
CAL of 3 to 4mm, with PD 05mm, with a pattern of horizontal bone loss up to
the coronal third (15% to 33%) and without tooth loss due to periodontitis
according to the criteria defined by Tonetti et al [31] or Stage Il (those with = 2
interproximal sites with CAL of 25mm, PD =6mm, vertical bone loss (=3mm),
with extension from the middle third to the apical root, with tooth loss due to
periodontitis of up to 4 teeth, involvement of class Il or Il furcation) periodontitis.

Individuals classified as Stage IV were excluded from the study.

Reumathoid arthritis diagnosis

The diagnosis and severity of RA were established by a group of

rheumatologists associated with the Rheumatology Service of the Hospital das
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Clinicas of the Federal University of Minas Gerais according to criteria of the
American Society of Rheumatology [32]. RA can be classified as early RA (< 24
months of symptoms) or established RA (more than 24 months of symptoms),
RA activity was assessed by using the DAS-28 index [28] in stages of activity,
i.e., remission, mild, moderate and severe activity (according to the following
DAS 28 cut-off points: remission (<2.4), low (>2.4-3.6), moderate (>3.6-5.5),
and high (>5.5) [32]. The DAS-28 evaluation included 28 joint counts added to
the erythrocyte sedimentation rate or CRP and a general health assessment
(VAS). Index calculation was performed in an application available at
http:/www.4s-dawn.com/DAS28/. Only individuals with established RA and
moderate disease activity (DAS 28 cut-off-points> 3.5-5-5) were included in the
study. After therapeutic procedures, reductions in DAS-28 scores = 1.2 are

considered good performance [32].

Nonsurgical periodontal therapy (NSPT)

Individuals in the -PE-RA and -PE+RA groups (individuals without
periodontitis) were handed toothbrushes and instructions for proper oral
hygiene after periodontal examinations.

In the +PE+RA, scaling and root planing procedures were performed
using a full-mouth disinfection (FMD) technique in a single stage (24 hours)
divided into two sessions (60 min. per session) on two consecutive days, with
the inclusion of chlorhexidine gel (CX) irrigation (1%) in the periodontal pockets
after mechanical debridement, brushing of the tongue for 1 min. with CX gel
(1%), and mouthwash at the beginning and end of each session with 0.12% CX
for 30 seconds (gargle form in the last 10 seconds) [33]. Antibiotic therapy was
not used as an adjunct to FMD procedures. It is also important to state that no
tooth extraction was needed in the non-surgical periodontal therapy.

Periodontal clinical examinations and plasmatic and salivary
analyses were performed at T1 (baseline) for the 3 groups. After 45 days (T2),
new periodontal clinical examinations were performed for all groups; however,
the plasmatic and salivary analysis was only performed again in +PE+RA
group. DAS-28 was collected again after 45 days for the +PE+RA group. A

flowchart with the study design is shown in Figure 1.
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Initially, 15 individuals with periodontitis were selected for training
and adaptation of study protocols. Periodontal examinations (PD and CAL
records) were repeated in 5 individuals for each examiner (MFM, FOC and
JRC) obtaining intra-examiner agreement. Weighted kappa agreement tests for
clinical parameters of interest (PD and CAL) revealed intra and inter-examiner
values greater than 92%. Data from this pilot study was not included in the final
study. Examinations and treatment by FMD were performed by the same 3
properly trained examiners. When the exam was performed by one of these
examiners, treatment and the second assessment was performed by the two
others.

FMD procedures were performed by using Gracey and McCall
curettes (Hu-Friedy, Chicago, IL, USA). An individual set of curettes was used
for each group, being sharpened with each use and discarded after six

consecutive uses.

Biomarkers quantification: saliva and plasma sampling

Paired samples of saliva and plasma were collected from the
participants for the quantification of biomarkers. Individuals were asked to not
eat or drink for at least one hour before saliva collection. Unstimulated saliva
was collected using the spitting method, through which the participants were
instructed to spit in a sterile collection tube for five minutes [34]. Then, all
samples were centrifuged 350 x g for 10 minutes, diluted (1:1) in a phosphate-
buffered saline (PBS) solution containing protease inhibitors, divided into
aliquots and stored at -80°C. The collection was always performed in the
mornings.

Peripheral blood samples were collected in tubes containing 7.2 mg
of K2ZEDTA (BD Vacutainer™, Franklin Lakes, NJ, USA). Samples were
centrifuged at 450x g for 10 minutes at room temperature 30 minutes after their
collection, allowing one to obtain plasma collection. After centrifugation, the
plasma aliquots were stored at -80°C.

Quantification of RANKL, OPG and Survivin was performed using
comercially available ELISA Kits reactions (DuoSet® ELISA Human TRANCE /
RANK L / TNFSF11 Kit, DuoSet® ELISA Human Osteoprotegerin/ TNFRSF11B
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and Quantikine®ELISA Kit Human Survivin Immunoassay- R&D Systems
Minneapolis, MN, USA). Tests were performed according to the manufacturer’s

instructions.

Statistical analysis

Sample characterization data, periodontal clinical parameters,
plasmatic and salivary exams, and DAS-28 scores were analyzed in the
baseline (T1) for all groups and 45 days after treatment (T2) for +PE+RA using
the Chi-square, Kruskal-Wallis, Mann-Whitney, McNemar and Wilcoxon tests,
when appropriate. The normality of data distribution was assessed using the
Kolmogorov-Smirnov test. Pairwise comparisons were performed using the
Nemenyi post-hoc test when there was a significant difference between the
means of at least two groups. Group comparisons adjusted for age and gender
were performed through Generalized Linear models (GLM). Spearman's
correlation test was performed to assess the correlation between biomarkers
levels and DAS-28 scores. All analyzes were performed using the statistical
software R (Software R originally created by Ross Ihaka & Robert Gentleman,

University of Auckland, New Zealand - version 3.6.3).

RESULTS

Table 1 shows the demographic variables such as age and sex,
reflecting some peculiarities on both diseases, such as an older age in the
groups with PE and high frequency of female individuals in the groups with RA.

Regarding the periodontal parameters, comparisons of interest
demonstrated that the +PE+RA group had higher mean values of PD, CAL and
% of patients with PD 4-6mm (unadjusted and adjusted p<0.001), as well as
measures of current periodontal inflammatory activity (PISA) than the other
group. Interestingly, for studies of associations between periodontitis and other
systemic diseases, the PISA reflects the surface area of bleeding pocket
epithelium in square millimeters. The surface area of bleeding pocket epithelium

quantifies the amount of inflamed periodontal tissue.
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Additionally, a smaller number of teeth in individuals in the +PE+RA
group (unadjusted and adjusted p<0.001) was observed. NSPT in the +PE+RA
group was effective in significantly reducing PD, BOP, PISA and improving CAL
(Table 2).

In relation to DAS-28 scores at T1, -PE+RA and +PE+RA groups
presented values of 3.69 £ 1.25 and 4.34 + 0.89, respectively, with significant
differences between them (unadjusted p=0.024; adjusted p=0.019). At T2, a
significant reduction was observed in +PE+RA individuals, with the scores
reduced to 3.12 + 0.71 (p=0.011). The change in DAS scores from T1 to T2
(1.22) in the +PE+RA group was determined to be moderate according to the
EULAR criteria (Figure 2), revealing a beneficial effect of NSPT on serological
levels (reduction in CRP levels) and symptoms of RA (Table 2).

Regarding the biomarkers, Survivin and RANKL showed significantly
higher mean values in individuals with RA with and without periodontitis in
relation to healthy individuals (unadjusted and adjusted p<0.05). It is noteworthy
the significant reduction in plasma and saliva levels of Survivin and RANKL
after NSPT. Survivin and OPG showed significant differences in all intragroup
comparisons. Furthermore, individuals in the +RA+PE group had higher levels
of all biomarkers than individuals in the -PE+RA group (table 3). Overall,
comparisons of the quantification of biomarkers levels in saliva and plasma
were not homologous, showing significantly higher values in plasma compared
to saliva, with the exception of only RANKL in the +RA+PE group (Table 3).

Correlations between DAS-28 scores and biomarkers are presented
in Table 4. In particular, RANKL and Survivin showed significant positive
correlations with DAS-28, e.g, the higher the quantification of these biomarkers,
both in saliva and in the plasma, the greater the tendency to higher DAS-28
scores and vice-versa. In addition, from T1 to T2 in the +RA+PE group, the
correlation values decreased and remained positive and significant (Table 4).

All participants in the RA groups were diagnosed with established
RA. Consequently, all RA individuals were taking some type of DMARDS
medication (62.5% methotrexate, 31.3% leflunomide and 6.2% others).
However, the use of specific medication such as methotrexate, leflunomide,

prednisone, vitamin D, calcium and folic acid by individuals with RA showed no
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significant differences regarding the occurrence or severity of PE (p>0.05; data

not shown).

DISCUSSION

The present study aimed to evaluate the effect of NSPT on RA
disease activity in association with changes of periodontal parameters and
levels of biomarkers (RANKL, OPG, RANKL/OPG and Survivin) in plasma and
saliva. The outcome of NSPT in +RA+PE patients was compared to those in
systemically healthy RA patients.

Findings from this present study have shown a beneficial effect of
NSPT in reducing RA symptomatology, demonstrated by the significant
reduction in DAS-28 scores. This benefit was also extended to serological
reduction of CRP. Furthermore, NSPT decreased the levels of RANKL and
Survivin along with significant improvements in all periodontal clinical
parameters among individuals with PE and RA.

Several studies have reported that periodontitis could be a putative
risk factor for RA or worsen the clinical and serological condition [13,27,35-38].
This relationship could be caused by: i) the coexistence of common risk factors
for both diseases, such as age, smoking, and sex; ii) a common
immunoregulatory imbalance;6,7 iii) underlying shared genetic risk factors;
and/or iv) the possibility that periodontopathogenic bacteria could contribute to
the etiology of rheumatic diseases [6,36].

In this study, NSPT was performed through the FMD technique due
to logistical reasons and in order to avoid absenteeism. Since the presentation
of this technique by Quirynen et al. in 1995, several studies have shown clinical
and microbiological advantages of this technique over conventional scaling and
root planning [33]. However, in a recent review, Pockpa et al. [39] reported an
absence of significant differences between these two types of treatment, both
being effective and able to be individually chosen by either dentists or patients.

As expected, there was an improvement in all periodontal clinical
parameters after NSPT. There were significant reductions in the mean values of
PD, BOP and CAL, as well as significant reductions in the % of sites with PD 4-

6 and >6mm, and PISA scores revealing the efficiency of NSPT. This was
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corroborated by other studies assessing the effect of periodontal treatment in
individuals with RA [6,27,40]. Additionally, it was observed in the +PE+RA
group at T1 positive and strong correlations between DAS-28 with Survivina
and RANKL, with a great decrease in T2.

Improvements in periodontal clinical outcomes followed by significant
reduction in DAS-28 scores (1.2 reduction from T1 to T2 in +PE+RA group)
indicate that NSPT could improve the clinical and serological status of RA.
These findings have also been reported in previous studies [23,26,27,38,41].

In recent systematic review and meta-analysis, Hussain et al. [42]
reported there is consistent evidence suggesting that PE is associated with
worse RA clinical activity as assessed by DAS-28 scores.

Consistently with the improvement of periodontal parameters after
NSPT, +PE+RA group showed significant reductions in RANKL and Survivin
without significant differences for OPG and RANKL/OPG.

In this particular case of microbiological and inflammatory
interactions between RA and PE, findings have provided evidence for a
relationship between the presence of inflammation associated with periodontal
pathogens and the development of RA [27,37,40,43]. Pathogens such as
Aggregatibacter actinomycetemcomitans, Porphyromonas gingivalis, Tannerella
forsythia, Treponema denticula, Prevotella intermedia, Parvimonas micra,
Fusobacterium nucleatum, Campylobacter rectus), Eikenella nodatum,
Eikenella corrodens and Capnocytophaga species (Cs) are sources of repeated
transient systemic bacteremias, which can increase susceptibility to RA through
the metastatic spread of inflammation [40]. Particularly, P. gingivalis, a common
pathogen in PE, could citrullinate proteins / peptides, inducing the autoimmune
response and susceptibility of individuals to RA. This could be due to antibodies
against citrullinated proteins / peptides being a common serological finding in
both RA and PE [44].

In multicellular organisms, homeostasis is maintained through a
balance between the cell proliferation and its death. Physiological cell death
occurs mainly by apoptosis. Recent evidence suggests that changes in cell
survival contribute to the pathogenesis of several diseases, including cancer,

viral infections, neurodegenerative disorders and autoimmune diseases [16,17].
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There are few studies on the expression of Survivin in the
etiopathogenesis of RA,15-19 as well as PE [19-21]. Higher levels of Survivin
were found in gingival tissue samples from individuals with chronic periodontitis
[20]. Added to this, it has been demonstrated that an important periodontal
pathogen, P. gingivalis, can promote apoptosis via regulation of various anti and
pro-apoptotic including Survivin [22]. Survivin may be induced in periodontal
tissues by microbial and host factors, participating in the apoptotic mechanisms
involved in the inflammatory process associated with the destruction of gingival
tissue during periodontitis [45]. Also, Survivin is involved in the survival of
osteoclasts [46]. The reduction of Survivin would then result in greater
apoptosis of these cells and consequently in less bone resorption. This
mechanism could be linked to the positive response after periodontal therapy.
Alongside this hypothesis, increased expression of Survivin was associated with
greater joint damage and worse disease progression [18,47].

Recently, the increase of Survivin levels in the preclinical phase of
RA and its association with NSPTs has been identified as a predictor of RA, a
biomarker of joint damage, having poor response to antirheumatic treatment
[19].

To the best of our knowledge, this is the first study to assess Survivin
levels in individuals with RA and PE, focusing on the effect of NSPT underlying
the association between these 2 conditions. The observation that higher plasma
(+RA-PE and +RA+PE) and salivary (+RA-PE) levels of Survivin were present
in individuals with RA reinforces the findings from studies that present Survivin
as a marker of joint damage of RA [17,18,19,47]. Thus, a reduction in Survivin
after NSPT can be an excellent parameter of the clinical outcome in individuals
with PE and RA.

RANKL and its ligand receptor OPG, members of the tumor necrosis
factor (TNF) family, are one of the main regulators of osteoclast development
and its functions. RANKL signaling activates a variety of signal pathways
participating in bone homeostasis and pathological processes [12]. In PE, it was
shown that RANKL is positively regulated, while OPG, a bone protector, is
negatively regulated compared to periodontal health, resulting in an increased
RANKL / OPG ratio. These markers can be detected in gingival tissues and

biological fluids, including GCF, saliva and blood [13].
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In RA, RANKL expression occurs in the synovial fibroblasts of the
joints and is predominantly responsible for the formation of osteoclasts and joint
erosions [12]. OPG, on the other hand, protects bone integrity by decreasing
osteoclastogenesis, preventing the RANKL-RANK interaction. The nexus
between T cell activation, production of TNF-a, RANKL and OPG / RANK
system in RA provides an insight into the mechanism of major bone loss
patterns in RA [11]. After establishing the key molecular structure for better
understanding the bone physiology, the inhibition of RANKL function has
created new and promising strategies for the treatment of bone diseases, the
prevention of bone destruction and cartilage damage in individuals with
osteoporosis and RA, as well as bone loss associated with PE [12,13].
However, our findings did not show a reduction in OPG levels and RANKL /
OPG ratio in +RA+PE subjects after NSPT.

Thus, levels of cytokines and unbalanced apoptosis could influence
the severity of PE and worsen changes in the clinical status of RA due to a
possibly longer life of inflammatory cells, mainly neutrophils and macrophages,
leading to more extensive and uncontrolled tissue destruction.

Findings are still controversial if the content of biomarkers in saliva
and plasma are homologous and comparable [24,25,48]. In this present study,
comparisons of the quantification of biomarkers levels in saliva and plasma
were not homologous and showed significant differences for all groups, with the
exception of RANKL in the +PE+RA group. Hence, further studies should be
carried out to assess if measurements in saliva and plasma may offer a
convenient method to compare and evaluate the role of biomarkers in oral and
systemic compartments [24]. RANKL and Survivin are valuable biomarkers for
RA and PE, but the selection of sample materials is crucial. Plasma appears to
be more suitable for RA and saliva to aid in periodontal diagnosis.

It should be observed that the use DMARDS may influence some of
the molecules under investigation. However, all RA individuals in the sample
were taking some type of DMARDS in both RA groups and showed no
significant association with the occurrence or severity of PE. Since the aim of
the study was to analyze the effect of periodontal treatment on plasma and
salivary levels, some limitations should also be pointed such as a short-term

follow-up time, the absence of positive controls, and the plasmatic and salivary
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analysis being performed in only one group after treatment. Some degree of
selection bias (controls) may also be present, but minimized through the same
source population. Longitudinal studies, as well as periodontal maintenance
therapy studies, should be conducted to assess the long-term effect of
periodontal therapy for managing RA patients.

There is a consensus on the need to reduce the total inflammatory
load in individuals with RA. Currently, RA management is based on early
diagnosis, rigorous treatment and regular monitoring, with remission of the
disease being the ultimate goal of treatment. Thus, the control of periodontal
infection in patients with RA and PE can be an important therapeutic tool.

The present study can be considered an important starting point for
further investigations on the effect of periodontal treatment in individuals with
RA and its correlation with clinical, serological and immunological parameters.
Thus, new studies with different populations and designs should be conducted,
in order to confirm these findings and solidify the robustness of the scientific
evidence of the association between periodontitis and RA. Moreover, further
studies focusing on molecular outcomes, especially citrullinated proteins, would

better assess the biological link between periodontitis and rheumatoid arthritis.

CONCLUSIONS

Non-surgical periodontal treatment was effective on improving both
the periodontal and the RA clinical status and reducing the concentration of
Survivin and RANKL in saliva and plasma. Consequently, periodontal therapy
should be strongly recommended for individuals with the concomitant presence
of RA and PE.
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Table 1. Demographic data of study groups.

Variables -PE-RA (n =19) -PE+RA (n = 23) +PE+RA (n = 24) p
Sex n (%)
Female 13 (68.4%) 20 (87.0%) 22 (91.7%)
0.108*

Male 6 (31.6%) 3 (13.0%) 2 (8.3%)
Age (years; mean * s.d) 402 +17.5 51.9+11.3 54.1+11.7 0.012f

*Chi square test; tKruskal-Wallis test. Post-hoc Nemenyi (Significant multiple comparisons: -

PE+RA versus +PE+RA for age; p= 0.0863).
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-PE-RA -PE+RA +PE+RA +PE+RA T1 T1 T2
Variables

(n=19) (n=23) T1 (n =24) T2 (n =24) Unajusted p | Adjusted pY D
PD
[n of sites (%)]
<3 mm 1921 (99.4%) 1916 (96.6%) 2435 (65.4%) 3125 (86.4%)
4-6 mm 11 (0.6%) 62 (3.1%) 1166 (31.3%) 470 (13.0%) <0.001* <0.001 <0.001¢
> 6 mm 0 (0.0%) 5(0.3%) 123 (3.3%) 21 (0.6%)
PD
[mm (mean + 2.0+£0.7 23+0.9 34+1.5 25+0.8 <0.0017 <0.001 <0.001'
s.d.)]
CAL
[n of sites (%)]
<3 mm 1860 (96.3%) 1862 (93.9%) 2433 (64.1%) 3285 (88.7%)
4-6 mm 70 (3.6%) 116 (5.8%) 1100 (29.0%) 274 (7.4%) <0.001* <0.001 <0.001¢
> 6 mm 2 (0.1%) 6 (0.3%) 263 (6.9%) 144(3.9%)
CAL
[mm (mean + 2.2+0.8 24+0.9 35+1.8 24+1.3 <0.0017 <0.001 <0.001'
s.d.)]
BOP )

16 £37 24 £ 63 47 £50 15+£70 <0.001" <0.001 <0.001'
(mean % +s.d.)
PISA

197.2+ 1038.41 + 514.23 £ ‘
(mm?m, mean  178.3 £312.21 <0.0017 <0.001 <0.001'
352.10 1132.70 376.37
+s.d)
Number of
teeth (mean + 26.1+£2.9 21.0+£5.4 209+5.0 209=+5.0 <0.0017 <0.001 NA
s.d.)
DAS-28 )
NA 3.69+£1.25 4.34+0.89 3.12+£0.71 0.024+ 0.019 0.011'

(mean £ s.d.)

*Chi square test; "Kruskal-Wallis test; tMann-Whitney test, YMcNemarTest, "Wilcoxon Test. Post-hoc Nemenyi.
[All significant multiple comparisons, with the exception at T2: -PE+RA versus +PE+RA for PD (p=0.274) and
CAL (p=0.055)]. Y Generalized linear models adjusted for age and gender. PISA: periodontal inflamed surface

area. NA = not applicable.
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Biomarkers -PE-RA -PE+RA +PE+RA +PE+RA T1 T1 T2
(n=19) (n=23) T1 (n=24) T2 (n =24) Unadjusted p | adjusted pq D
RANKL(pg/mL) 229+ 14.1 27.4+21.5 394+11.3 19.8 £ 15.8
Saliva ’ ’ ) ’ ) ’ ’ ’ 0.008* 0.001 0.001%
plasma 273 +18.2 36.5+39.1 41.3+31.0 26.1 £20.1 0.012* 0.041 0.047
p=0.275" p=0.047" p=0.779" p=0.2337 ’ ’ )
OPG* (pg/mL)
: + + + +
Saliva 1638.2 + 828.3 1649.6 £ 1110 1877.4+£1154.1 | 1880.2 +1233.3 0.600* 0.739 0.823%
plasma 2687.5+7879 | 2703.2+919.4 3128.9+925.9 3036.5 + 885.9 0.169* 0.340 0.257¢
p=0.001% p=0.001% p<0.0017 p=0.001% ) ) ’
Survivin*
(pg/mL) 03+0.9 14.9+34.5 36.7 +£93 272+73.6 " ¢
Saliva 35.1+8.5 60.8 £ 127.1 416 +945.1 530.9+1147.8 0.019 0.004 0.007
s ; <0.001* <0.01 <0.001%
plasma p=0.0017 p=0.001 Pp<0.001 p=0.003"
RANKL/OPG*
Saliva 0.010+0.013 0.030+0.034 0.091 £ 0.009 0.017+0.013 " ¢
plasma 0.013+0.011 0.015+0.014 0.014+£0.013 0.01 £0.011 82%* 8322 82;31
p=0.001% p=0.037" p=0.001% p=0.003" ’ ’ ’

mean =+ s.d. *Kruskal-Wallis test; "Mann-Whitney test, * Wilcoxon test. Post-hoc Nemenyi [Significant
multiple comparisons (p<0.05) for Survivin at T1 and T2. RANKL at T1: saliva and serum (-PE-RA

versus-PE+RA) and T2 saliva e plasma -PE+RA versus +PE+RA]. YGeneralized linear models adjusted
for age and gender. Significant values in bold.



Table 4. Correlation between DAS-28 and biomarkers in -PE+RA and +PE+RA groups.

-PE+RA +PE+RA +PE+RA
Biomarkers
(T1) (T1) (T2)

OPG

saliva -0.15 -0.12 -0.01

plasma -0.18 -0.05 -0.01
RANKL

saliva 0.20 0.59 0.18

plasma 0.12 0.37 0.11
Survivin

saliva 0.18 0.41 0.18

plasma 0.13 0.69 0.19
RANKL/OPG

saliva -0.09 -0.54 -0.34

plasma -0.03 -0.09 -0.29

Spearman correlations. Significant values in bold (p<0.05).
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Figure 1. Flow chart of the study design
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ABSTRACT

Introductions / Obijective: Anti-protein / citrullinated peptide antibodies
(ACPAs) and anti-carbamylated protein antibodies (Anti-CarP) levels are related
to autoimmune diseases including rheumatoid arthritis (RA), but their
association with periodontitis (PE) has been poorly studied and not yet
elucidated. The aim this study was investigate the influence of non-surgical
periodontal treatment (NSPT) on subgingival levels of Porphyromonas gingivalis
and ACPAs and Anti-CarP through a pilot controlled clinical trial on individuals
with RA and PE.

Methods: Twenty-six individuals were considered eligible and consecutively
allocated in 3 groups: — individuals without RA and PE (RA-PE-, n=5, controls);
— individuals with RA and without PE (RA+PE-, n= 9) and individuals with RA
and PE (RA+PE+, n=12). Full-mouth periodontal clinical examinations, Disease
Activity Score (DAS-28) evaluations, microbiological and ACPAs/Anti-CarP
analysis were performed at baseline (T1) and 45 days after NSPT (T2).
Results: Significantly higher levels of ACPAs and Anti-CarP were observed in
RA individuals (with and without PE) compared to controls. There was
significant reduction in ACPAs (p=0.005) and Anti-CarP (p=0.032) in serum
after NSPT in the RA+PE+ group. Positive and significant correlation values
between DAS-28 and P. gingivalis and ACPAs/Anti-Carp in serum at T2were
observed.

Conclusions: NSPT was effective on reducing the concentration of P.
gingivalis and ACPAs/Anti-CarP in serum.

Keywords: biological markers; clinical trials; nonsurgical periodontal
debridement; periodontitis; rheumatoid arthritis.

KEY-POINTS

Periodontal therapy was effective in reducing the subgingival levels
of P. gingivalis and the concentrations of ACPAs and Anti-CarP antibodies with
the improvement of periodontal and RA clinical parameters.

Periodontal therapy should be strongly recommended for individuals
with the concomitant presence of RA and PE.
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INTRODUCTION

Periodontitis (PE) is an oral disease characterized by a bacterial-
induced inflammation. Its pathogenesis involves complex interactions between
periodontal pathogens and host immune responses, resulting in the progressive
loss of the attachment apparatus and bone around teeth. The abundance of
inflammatory pathways in this pathobiological process has raised the attention
to the systemic impacts of periodontitis [1].

RA is a chronic autoimmune disease that causes a breakdown of
self-tolerance, chronic inflammation and debilitating joint destruction [2]. It is
characterized by the presence of rheumatoid factor and citrullination
(conversion of arginine residues into citrulline) with induction of anti-
protein/citrullinated peptide antibodies (ACPAs), which are related to disease
activity. It constitutes itself as a specific biomarker that can be detected years
before the RA symptoms [3,4].

Several studies have reported that periodontitis could be a putative
risk factor for RA or worsen clinical RA parameters [5,6,7,8,9]. These findings
are supported by some similarities in pathophysiological pathways resulting
from unregulated chronic inflammatory cascades, in addition to the
environmental and genetic factors that play a crucial role, potentiating tissue
destruction in both diseases [10,11, 12].

Carbamylation is another post-translational modification of proteins
also producing autoantibodies that can trigger inflammatory conditions,
including RA [13, 14]. Recent evidence has suggested that anti-carbamylated
protein antibodies (Anti-CarP) may be useful as a diagnostic marker for RA, but
are independent of ACPAs [3,4,15,16]. Experimental studies have also shown
that the detection of Anti-CarP antibodies in the serum precedes the RA onset
[17,18]. Bright et al. [19] reported that protein carbamylation was observed in
PE as a result of chronic gingival inflammation, and thus would generate the
production of Anti-CarP antibodies.

Therefore, there could be a link between the production of these

antibodies in the association between RA and PE. Recently, the presence of
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Anti-CarP has also been demonstrated in inflamed periodontal tissues in
patients with mild to moderate periodontitis [19]. Circulating levels of
carbamylated proteins have been associated with the severity of PE and
influenced by periodontal treatment in patients with RA [4].

In addition to these factors of similarity between PE and RA, findings
provided evidence for a relationship between the presence of inflammation
associated with periodontal pathogens and the development of RA. Particularly,
Porphyromonas gingivalis, a common pathogen in PE, could cause citrullination
of proteins, triggering the production of ACPAs that is a common serological
finding in both RA and PE [20]. Similarly, there was a positive and significant
association between CarP and P. gingivalis in individuals with early RA [16].

Thus, protein carbamylation and ACPAs levels are related to
autoimmune diseases including RA, but their association with PE has been
poorly studied and not yet elucidated, therefore requiring further studies [4].

The aim of this present study was to investigate the influence of
nonsurgical periodontal treatment (NSPT) on subgingival bacterial levels of P.
gingivalis and concentration of ACPAs/Anti-CarP through a pilot controlled

clinical trial on individuals with RA and PE.

MATERIALS AND METHODS

Study design and ethical issues

The present pilot controlled clinical trial was approved by the
Research Ethics Committee of the Federal University of Minas Gerais (CAAE
#03128012.0.0000.5149) and registered in the Brazilian Registry of Clinical
Trials (ReBEC) protocol #RBR-8g2bc8
(http://www.ensaiosclinicos.gov.br/rg/RBR-8g2bc8/). The report of this study
conformed the CONSORT checklist and statement. This study was conducted
in accordance with the Helsinki Declaration of 1975, as revised in 2013.
Participants were informed about the research objectives and signed an
informed consent form prior to entering the study.

Study sample and sampling strategy
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Individuals with a diagnosis of PE from the waiting list of the School
of Dentistry of the Federal University of Minas Gerais (UFMG) and with a
diagnosis of RA from the Rheumatology Service of the University Hospital of
UFMG were invited to participate in the present study. Individuals without any
rheumatological and periodontal diseases, randomly selected among relatives,
companions or employees of the respective reference centers were used as
controls.

From a convenience sample of a previous study [21], 26 non-
smokers and non-diabetics individuals were considered eligible and
consecutively included until the compounding of the following 3 groups: group 1
(controls) — individuals without RA and PE (RA-PE-, n=5); group 2 — individuals
with RA and without PE (RA+PE-, n= 9); group 3 — individuals with RA and PE
(RA+PE+, n=12).

Interviews were conducted by applying a standardized questionnaire
aiming to collect the following data: gender, age, general health conditions, use
of distinct medications (particularly methotrexate, vitamin D, calcium, folic acid,
leflunomide and prednisone) and oral hygiene habits. Data on RA activity was
also collected from participants’ medical records by the Disease Activity Score
(DAS-28) method [22]. (Prevoo et al, 1995).

After collecting these data, all individuals underwent a full-mouth
periodontal examination, keeping records of periodontal clinical parameters,
which were evaluated in all teeth at four sites (mesial, distal, buccal and
lingual): (1) probing depth (PD); (2) clinical attachment level (CAL); (3) bleeding
on probing (BOP). A manual periodontal probe (UNC-15 (PCPUNC-15, Hu-

Friedy, Chicago, IL, USA), clinical mirror and gauze were used.

Periodontitis definition and staging

Individuals were defined as being periodontitis cases and classified
by staging from Stage Il if presenting at least <2 interproximal sites with CAL of
3 to 4mm, with PD >5mm, with a pattern of horizontal bone loss up to the
coronal third (15% to 33%) and without tooth loss due to periodontitis according

to the criteria defined by Tonetti, et al., [23].
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Reumathoid arthritis diagnosis

The diagnosis and severity of RA (mild, moderate or severe forms)
were established by certified rheumatologists (D.C.C and G.A.F) according to
criteria of the American Society of Rheumatology [24]. Additionally, RA activity
was assessed by using the DAS-28 method [22] in stages of activity, i.e.,
remission, mild, moderate and severe activity. After therapeutic procedures,

reductions in DAS-28 scores 21.2 were considered good performances.

Nonsurgical periodontal therapy (NSPT)

Individuals in the RA-PE- and RA+PE- groups (individuals without
periodontitis) were handed toothbrushes and instructions for proper oral
hygiene after periodontal examinations.

In the RA+PE+, scaling and root planing procedures were performed
using a full-mouth disinfection (FMD) technique in a single stage (24 hours),
divided into two sessions (60 min. per session) on two consecutive days, with
the inclusion of chlorhexidine gel (CX) irrigation (1%) in the periodontal pockets
after mechanical debridement, tongue brushing for 1 min. with CX gel (1%), and
mouthwash at the beginning and end of each session with 0.12% CX for 30
seconds (gargle form in the last 10 seconds) [25]. Antibiotic therapy was not
used as an adjunct to FMD procedures.

Periodontal clinical examinations, microbiology and serum/salivary
analysis were performed at T1 (baseline) for the 3 groups. After 45 days (T2),
new periodontal clinical examinations were performed for all groups. However,
the serum/salivary analysis was only performed again in the RA+PE+ group,
and DAS-28 being collected again after 45 days.

Examinations and treatment by FMD were performed by 3 trained
and calibrated periodontists (MFM, FOC and JRC). When an exam was
performed by one of these examiners, treatment and the second assessment
was performed by the two others. Weighted kappa agreement tests for clinical
parameters of interest (PD and CAL) revealed intra and inter-examiner values

greater than 92%.
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FMD procedures were performed by using Gracey and McCall
curettes (Hu-Friedy, Chicago, IL, USA.). An independent set of scrapers was
used for each group, being sharpened with each use and discarded after six

consecutive uses.

Microbiological analysis

Subgingival plaque samples were collected as described in our
previous study [26]. Supragingival dental plaque was removed using a sterile
curette, and a sterile fine paper point (Johnson & Johnson, New Brunswick, NJ,
USA) was inserted into the gingival sulcus/periodontal pocket and kept there for
10 seconds. Then, the paper point was placed in a vial containing 1.0 ml of
phosphate-buffered saline (pH7.4), inserted in a minitube and kept on ice. A
vortex mixer at maximum speed was used for 1 min and stored in a freezer at -
80°C until further analyses to obtain bacterial dispersion.

The genomic DNA (gDNA) was extracted and purified using a
commercial Genomic DNA Mini Kit (Life Technologies, Carlsbad, CA, USA),
following the manufacturer’s specifications. The total microbial count of
Porphyromonas gingivalis was performed by quantitative real-time polymerase
chain reaction (QPCR) using a set of TagMan (Life Technology, Carlsbad, CA,
USA) primers/probes in Real-Time PCR System, also following manufacturer’'s
instructions (Primers and probes - P. gingivalis: For:
ACCTTACCCGGGATTGAAATG; Rev. CAACCATGCAGCACCTACATAGAA;
probe: TGACTGATGGTGAAAACCGTCTTCCCTTC). The gPCR conditions
were: 50° C for 2 min, 95° C for 10 min, 40 cycles of 95° C for 15 s, and 60° C

for 1 min.

Anti-CCP and anti-CarP antibodies analysis

Levels of anti-CCP in saliva and serum and anti-Carp in serum were
measured at T1 and T2. Unstimulated saliva was obtained by spitting method
for five minutes in sterile containers [27]. Peripheral blood samples were
collected in appropriated tubes (BD Vacutainer ™, Franklin Lakes, NJ, USA).

Anti-CCP and anti-CarP antibodies were quantified by using the commercially
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available kits (Anti-CCP ELISA (IgG) kit, EUROIMMUN, Bernstadt auf dem
Eigen, Saxony, Germany; Anti-CarP Ab ELISA kit, NOVATEINBIO, Hudson,
MA, USA). The optical absorbance was measured with a microplate reader
(Molecular Devices, San Jose, CA, USA).

Statistical analysis

Sample characterization data, periodontal clinical parameters,
microbiological analysis, serum/salivary exams and DAS-28 scores were
analyzed at baseline (T1) for all groups and 45 days after treatment (T2) for the
RA+PE+ group using the Chi-square, Kruskal- Wallis, Mann-Whitney,
McNemar, Wilcoxon tests when appropriate. The normality of data distribution
was assessed using the Kolmogorov-Smirnov test. When there was a
significant difference between the means of at least two groups, pairwise
comparisons were performed using the Nemenyi post-hoc test. Spearman's
correlation test was performed to assess the correlation between biomarkers
levels and DAS-28 and P. gingivalis levels. All analyzes were performed using
the statistical software R (Software R originally created by Ross lhaka & Robert

Gentleman, University of Auckland, New Zealand (version 3.6.3).

RESULTS

Table 1 shows the demographic variables of study groups, such as
age and gender, reflecting some peculiarities of both diseases. Older age in the
groups with PE and high frequency of female individuals in the groups with RA
was observed.

Regarding the periodontal parameters, comparisons of interest
demonstrated that the RA+PE+ group had higher mean values of PD (p<0.001),
CAL (p<0.001) and % of individuals with PD 4-6mm (p<0.001) than other
groups. In addition, a smaller number of teeth in individuals in the RA+ PE+
group (p=0.001) was also observed. NSPT in the RA+PE+ group was effective
in significantly reducing PD, BOP and improving CAL (Table 2).

In relation to DAS-28 scores at T1, RA+PE- and RA+PE+ groups

presented values of 3.71+ 1.24 and 4.44 £ 0.90, respectively, with significant
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differences between them (p=0.024). At T2, a significant reduction was
observed in RA+PE+ individuals, with the scores reduced to 3.10 + 0.70
(p=0.011). The change in DAS scores from T1 to T2 (1.3) in the RA+PE+ group
was determined to be good according to the EULAR criteria, revealing a
beneficial effect of NSPT on serological levels (reduction in CRP levels) and
symptoms of RA (Table 2).

Regarding the concentration of ACPAs in serum and saliva and Anti-
CarP in serum, higher mean values in individuals with RA with and without
periodontitis in relation to healthy individuals was observed, with significantly
higher values of ACPAS in serum of individuals in the RA+PE+ group (p=0.034;
Table 3). The significant reduction in ACPAs (p=0.005) and Anti-CarP (p=0.032)
in serum after NSPT in RA+PE+ group (Table 4) is noteworthy.

Correlations between DAS-28 scores, P. gingivalis levels and
biomarkers in RA+PE+ group are presented in Table 5. In particular, P.
gingivalis levels and DAS-28 showed significant positive correlations with serum
ACPAs and Anti-CarP, i.e, the higher the quantification of these biomarkers,
both in saliva and in the serum, the greater the tendency to higher DAS-28
scores and P. gingivalis loads and vice-versa. Positive and significant
correlation values between DAS-28 and P. gingivalis and ACPAs/Anti-Carp
were also observed and decreased after NSPT (Table 5).

The use of specific medication such as methotrexate, vitamin D,
calcium, folic acid, leflunomide and prednisone by individuals with RA showed
no significant differences regarding the occurrence or severity of PE (p>0.05;

data not shown).

DISCUSSION

In this present study, a significant reduction in serum levels of
ACPAs and Anti-Carp antibodies after NSPT was demonstrated. The beneficial
effect of NSPT in the main periodontal and RA clinical parameters was verified
as well. Furthermore, a significant positive correlation was observed between
ACPAs and Anti-Carp with P. gingivalis and DAS-28. These findings reinforce
the evidence on the association between RA and PE and the positive impact of

periodontal treatment in both diseases.
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PE and RA share common characteristics and pathogenic similarities
in relation to immunogenetics and tissue destruction pathways [28]. (Loutan et
al, 2019). Both are chronic inflammatory diseases that share mutual risk factors
for susceptibility, such as HLA-DRBI alleles and smoking. The role of P.
gingivalis and its enzyme peptidyl arginine deiminase (PAD), that is capable of
generating citrullinated epitopes that are recognized by ACPAs, has been
proposed as a link between PE and RA. Recently, two isoforms of the peptidyl
arginine deiminase family (PAD2 and PAD4) and citrullinated proteins have
been identified in inflamed periodontal tissues, reinforcing the hypothesis that
periodontal citrullination may play an important role in the etiopathogenesis of
RA [28,29].

The systemic effect of NSPT in the clinical course of RA was
previously demonstrated [30, 31,32,33], corroborating our results. A hypothesis
that must be considered is that the reduction of periodontopathogens decrease
local and systemic inflammation [34] and the exposure of joints to circulating
bacterial virulence factors [30].

Another relevant point observed in this present study is the
significant reduction in serum levels of ACPAs and anti-Carp after NSPT like the
findings of Okada et al. [32]. and Kaneko et al. [4]. Citrullination and
carbamylation are important sources of autoantibodies that play a role in the
development and progression of RA. However, both processes can arise due to
inflammatory reactions occurring outside the synovium [14,35]. It has been
hypothesized that inflamed periodontium may be a source of autoantibodies
production [19,36].

Interestingly, Porphyromonas gingivalis, a periodontitis-related
bacterium, is the only known microorganism that produces Pg peptidyl arginine
deiminase, an enzyme that causes citrullination of proteins [37,38]. This
enzyme exhibits the same physiological activity as PAD of human origin [39,40].
These citrullinated proteins such as vimentin are the ones to arise autoantibody
ACPAs. In a Nagahama cohort study in which approximately 10,000 healthy
citizens who have not developed RA were monitored for 5 years. The significant
associations between periodontal disease parameters and positivity and levels
of ACPAs in healthy population support the fundamental involvement of

periodontal disease with ACPA production [41].
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A recent study reinforces the relevance of periodontal disease in RA.
Porphyromonas gingivalis was administered into the oral cavity of mice and the
amount of ACPAs in serum and saliva was measured using ELISA. Antibodies
in serum, saliva, and joints were analyzed by western blotting. There was
greater inflammatory cell infiltration in joints of mice with RA infected with P.
gingivalis than those with RA alone. Furthermore, ELISA results showed that
the amount of ACPAs in serum was significantly higher in the P. gingivalis and
RA groups, with a tendency of increase in the saliva. Accordingly, western
blotting results showed higher citrullinated protein in the serum and saliva in the
RA and P. gingivalis and RA groups. It was concluded that P. gingivalis
infection increases ACPAs in the serum and is reflected in the saliva. Hence, it
may be involved in the inflammatory progression of RA [40].

In our experimental conditions, salivary levels of anti-CCP were lower
than serum and no significant differences were seen in individuals with or
without PE. Consistently, no changes were observed after NSPT. A previous
study have detected anti-CCP in saliva of RA patients, but the contribution of
periodontal status was not evaluated [42]. The meaning of anti-CCP in saliva
and its relationship with serum levels and disease outcomes deserves further
investigation.

Significant positive correlation between anti-P. gingivalis serum
levels and anti-CCP antibodies was previously demonstrated, as well the
decrease of both parameters after periodontal therapy [4, 30, 32]. This present
study obtained a positive and significant correlation between DAS-28 and P.
gingivalis and ACPAs and Anti-Carp antibodies. These data support a role for
P. gingivalis in protein citrullination and carbamylation, and consequently in the
production of anti-CCP and anti-CarP antibodies.

The current pilot study has some limitations. The sample size of each
group can be considered small, so that the reliability of our study may be
limited. Findings should be confirmed in future studies with samples comprising
a larger number of individuals from different populatios. However, the results
obtained are promising and relevant due to the limited literature background.
This present study should be considered a starting point for future research.

In conclusion, NSPT was effective in reducing the subgingival levels

of P. gingivalis and the concentrations of ACPAs and Anti-CarP antibodies in
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serum along with the improvement of periodontal and RA clinical parameters. P.
gingivalis and autoantibodies might be useful markers for monitoring individuals
at risk for RA and PE.
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Table 1. Demographic data of study groups.

Variables RA-PE- (n =5) RA+PE- (n=9) RA+PE+ (n = 12) D
Gender n (%)
Female 4 (80.0%) 9 (87.0%) 13 (91.7%)
0.108*

Male 1 (20.0%) 1 (13.0%) 1(8.3%)
Age (years;

40.4+17.2 52.1+11.2 53.9+11.2 0.011%*
mean + s.d.)

*Chi square test; ““Kruskal-Wallis test. Post-hoc Nemenyi test (significant multiple comparisons:
RA+PE-versus RA+PE+ for age).
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Periodontal clinical parameters and DAS-28 scores of study groups.
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RA-PE- (n = 5)

Variables RA+PE- (n=9) RA+PE+ RA+PE+ T1 T2
T1 (n=12) T2 (n=12) D D
PD [n of sites (%)]
<3 mm 405 (99.3%) 833 (96.1%) 1420 (65.4%) 1823 (86.4%)
4-6 mm 3 (0.7%) 27 (3.1%) 680 (31.3%) 274 (13.0%) <0.001* <0.001****
> 6 mm 0 (0.0%) 2 (0.2%) 72 (3.3%) 12 (0.6%)
PD (mean + s.d.) 2.0+0.5 22+0.8 3.5+16 2.6+0.9 <0.001** <0.00 ] *****
CAL [n of sites
(%)]
<3 mm 392 (96.3%) 810 (93.9%) 1420 (64.1%) 1916 (88.7%)
4-6 mm 15 (3.6%) 50 (5.8%) 642 (29.0%) 160 (7.4%) <0.001* <0.001***%*
> 6 mm 1 (0.1%) 3 (0.3%) 153 (6.9%) 84 (3.9%)
CAL (mean + s.d.) 22+0.6 23+0.7 36+1.8 25+1.6 <0.001** <0.00] ***k*
BOP (mean + s.d.) 0.14 £0.31 0.24 £0.63 0.49 £0.52 0.16 £ 0.88 <0.001%** <(0.00Q ] F****
Number of teeth
(mean +s.d.) 263+2.8 22.0+5.8 20.7+5.1 20.5+5.0 <0.001** NA
DAS'ZS df‘)llean - NA 371+ 124 4.44 +0.90 3.10+0.70 0024+ 0.01 [###55k
P. gingivalis 1.81 +£0.67 242+0.9 19.41 +4.81 11.01 £10.12 <0.001**=* <(.0Q] *****

*Chi square test; “"Kruskal-Wallis test; “*Mann-Whitney test, ****McNemarTest, *****Wilcoxon Test.
Post-hoc Nemenyi test [all significant multiple comparisons, with the exception at T2: RA+PE- versus
RA+PE+ for PD (p=0.286) and CAL (p=0.062)].NA=not applicable
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Table 3. Anti-citrullinated protein antibodies (ACPAs) levels in serum and saliva and anti-
carbamylated proteins antibodies (Anti-CarP) in serum at T1.

Variables RA-PE- (n=5) RA+PE- (n=9) RA+PE+ (n=12) p’

ACPAs serum [RU/mL 22.93+12.75 113.50 +£71.39 117.20 + 53.94 0.034

(mean = s.d.)]

ACPA saliva [RU/mL 9.36 £ 6.35 33.22+21.53 28.30+20.34 0.137

(mean = s.d.)]

Anti-CarP serum [ng/mL NA 2.50+2.41 2.83+2.07 0.599

(mean = s.d.)]

NA not analysed; “Mann-Whitney test

Table 4. Levels of anti-citrullinated protein antibodies (ACPA) and anti-carbamylated
proteins antibodies (Anti-CarP) of individuals with established rheumatoid arthritis (RA)

before and after periodontal therapy.

Variables RA+PE+ (n=12)

T1 T2 p

ACPAs serum [RU/mL

117.20+£53.94 98.53 £ 67.04 0.005
(mean £ s.d.)]
ACPAs saliva [RU/mL
28.30+£20.34 27.51 1 26.88 0.784
(mean £ s.d.)]
Anti-CarP serum [ng/mL
2.83£2.07 0.98 +1.67 0.032

(mean £s.d.)]

*Wilcoxon Test.; s.d.: standard deviation.
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Table 5. Correlations between DAS-28 scores and P. gingivalis levels and biomarkers in the

RA+PE+ group.
RA+PE+ group (n=12)
DAS-28
Biomarkers

T1 T2
ACPA (RU/mL)
serum 0.69 0.15
saliva -0.12 0.11
Anti-CarP (ng/mL

0.52 0.21
serum
P. gingivalis

T1 T2
ACPA (RU/mL)
serum 0.52 0.23
saliva 0.22 0.17
Anti-CarP (ng/mL
serum 0.48 0.26

Spearman correlation. Significant values are presented in bold (p<0.05).
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5 — CONSIDERAGOES FINAIS

O presente estudo reportou uma alta prevaléncia de PE em
individuos com AR e uma importante associagao entre ocorréncia, gravidade e
extensdo da PE associadas a AR e ao tabagismo. O tratamento periodontal
nao cirurgico foi eficaz em melhorar a condigéo clinica periodontal, reduziu a
presencga de patégenos periodontais (Aggregatibacter actinomycetemcomitans,
Porphyromonas gingivalis, Tannerella forsythia, Treponema denticola) e
melhorou o quadro clinico da AR (redugdo dos escores de DAS-28).
Adicionalmente, reduziu ainda os niveis de survivina, RANKL e concentragao
de ACPAs e Anti-CarP. Neste sentido, nossos achados corroboram a robustez

das evidéncias cientificas da associagao entre periodontite e AR.

Neste cenario, € consenso a necessidade de redugdo da carga
inflamatdria total em individuos com AR. Atualmente, o manejo da AR é
baseado no diagnostico precoce, tratamento rigoroso e monitoramento regular,
sendo a remissdo da doenga o objetivo final do tratamento. Assim, o controle
da infecgao periodontal em pacientes com AR e PE pode ser uma importante

ferramenta terapéutica.
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ANEXO - Termo de consentimento livre e esclarecido

UNIVERSIDADE FEDERAL DE % Plabaforma
MINAS GERAIS %ﬂﬂ

PARECER CONSUBSTANCIADO DO CEP
DADOS DA EMENDA

Titulo da Pesquisa: DOENGCA PERICDOMTAL E DOENCAS REUMATICAS: AVALIACAD DE
ASSOCIACOES CLINICAS, IMUNOLOGICAS, GEMETICAS E
MICROBIOLOGICAS Subprojeto; Artrite Reumatdide & Doenga Penodontal: Associagio
entre Tratamento periodontal, Microbioma oral e Terapia com Modificadores do curso

da doenga,
Pesquisador: Gilda Aparecida Ferreira
Area Temadtica:
Versdo: 5
CAAE: 03128012.0.0000.5149
Instituicio Proponante: PRO REITORIA DE FESQLUISA
Patrocinador Princlpal: Fnancaments Praprio

DADOS DO PARECER

Mamero do Parecer: 3.434 554

Apresentagio do Projeto:

As doengas reumatlicas autoimunes apresentam em sua fisiopatogenia fatores ambientais, genéticos,
hormanais e infeccliosos, que levam a perda da imunorregulacio e a lesio de drgacs-alvo. A doenga
pericdontal (DP) @ uma infecgio crinica dos tecidos de sustentagio dos dentes que desencadeia, em
pacientes susceliveis, uma sére de processos imunokgicos dependentes da ifteragio hospedeino-agente
infeccioso, gue culminam na destruicio dos tecidos afetados e na perda da insergio dentdrla & do osso
alveolar. Tmbalhos recentes descrevem mecanismos imunologicos e mecanismos de susceptibilidade
gengtica comuns as doencas reumaticas e & doenga penodontal, Por outro lade, estudos que avaliam as
possivels associagdes clinicas, imunolégicas, gendticas e microbioldgicas entre eslas doengas apresentam
resultados controversos. A influéncia da presenga e gravidade da DP sobre o grau de atividade e gravidade
das doencas reumaticas e vice-versa , os mecanismos inflam atarios, a ocorréncia de alteragdes gendticas
comuns, além da influéncla dos agentes infecciosos da DP sobre as doengas reumaticas aulodmunes ndo
580 bem conhecidas & novos estudos sBo necessarios, O presente trabalho tem como objetivo avaliar a
relagio entre doenca pericdontal e doengas reumaticas, Para isso, serfo ufilizados lestes que mensuram
atividade e cronicidade das doencas reumaticas, fluxo salivar,
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identificagio e quantificagio de citocinas na saliva e no sangue, avaliagio de polimorfismos geneticos,
asludos microbloldgicos e pardmetros dinicos de doenga perdodontal.

Objetive da Pesquisa:

Ohbjetiva Primario:

1. Avaliar a infludncla da doenga periodontal (DP) sobre a atividade e gravidade da artrite reumatdide (AR) &
vice-versa.

2. Avaliar o impacle do tratamento da doenga perodontal sobre a atividade da artrite reumatoide e vice-
VETsa,

Objetive Secundarnio:

1. Realizar a dosagem de cilocinas pré-inflamatdnas e antidnflamatérias na saliva e no fluido crevicular e
avaliar sua comelagio com a presenca, atividade e gravidade da DP e AR.

2. |dentificar e quantificar pericdontopatégenos associndos & OF e & microbiota intestinal e avaliar sua
correlacio com a resposta imunoldgica, a atividade & a gravidade da DP e AR,

3. Realizar pesquisa da distribuigdo de polimorfismos genéticos do receptor Fcgama (alelos
FegamaRIlaR131 e FegamaR|11B-232T) no sangue efou em células da mucosa bucal dos pacientes incluidos
no estudo e sua relagdo com a DP e AR.

4, Quantificar volume e qualidade de saliva, alem de avaliar possiveis associagies entre DP e AR nestes
parametros salivares,

5, Avaliacio longitudinal do efeito do tratamento da DP sobre a AR e vice-versa,

Avallagio dos Riscos e Beneficios:

Riscos:

A avaliagio meédica sera realizada através de exame clinico e aplicagio de questionarios e nio agaretam
riscos aos pacientes além dos incdmodos associados ao tempo necessarlo & sua aplicagio. Os
procedimentos previstos no exame odontoldgico oferecem baixo risco aos pacientes, pois s80 minimamente
invasivos e serdo conduzidos por cirurgifo-dentista com experiéncia, Durante a afergdo dos indicadores
periodontals, poder ocomrer pequend sangramenio gengival, Caso aconteca, o mesmo sera estancado com
compressa de gaze estenl ate que cesse. Ds materiais utilizados estarfo estereis e todos os procedimentos
serdo realizados por profissional espedializado respeitando as normas universais de controle de infecgio,

Beneficios:
A todos os pacientes examinados sera oferecida a oportunidade de tratamento odontoldgico nas
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clinicas odontologicas de pericdontia da Faculdade de Odontologia da Universidade Federal de Minas
Gerais (FO-UFMG). Apds o términa do tratamanto indicado, o noma de todos os pacientes serd incluido no
programa de manutengdo da FO-UFMG, Os pacientes tratados serdo reavaliados pelos pesquisadores para
mensuragio de todos os parametros avaliados no presente estudo, O tratamento da artrite reumatoide nao
sofrerd alteracdes devido aos achados do presente estudo, mas apenas se houver necessidade, diante do
quadno clinico do paciente, conforme avaliado pela equipe medica responsavel por seu acompanhamento e
tratamento usuais,

Comentarios @ Consideragdes sobre a Pesquisa:

Trata-se de uma Emenda a um projeto previamente aprovado pelo Comité de Etica.

Frojeto relevante para as areas de Reumatologia e Pedodontia,

Sobre as alteragdes soliciladas, de acordo com o8 autores:

"Tipo de Alteragao: Adendo para solicitar aulorizagio na metodologia do trabalho supracitado e realizagio
de coletas adicionais,

Justificativas: Um dos mecanismos de ligagho entre as doeangas periodontais @ a Artrite Reumatoide (AR)
envolve a disbiose no microbioma oral, a qual & parcialmente revertida apos o tratamento com
medicamentos modificadores do curso da doenga, Apesar do significante avango no tralamento da AR
empregando-se estes medicamentas, verifica-se que cerca de 30-40% dos pacientes dasconlinuam o
tratamento devido a ineficacia ou eventos adversos. Embora existam sugesties de mecanismos que
expliquem a falha no tratamento, estas ainda ndo 80 conclusivas, Evidéncias recentes apontam o papel do
ricrabioma intestinal na doenga, bem como infludncas do microblema ol ne micrebloma intestinal, Desta
forma, a andlise do microbioma intestinal juntamente com o microbioma oral de pacientes com AR em
diferentes terapias pode apontar diferengas especificas em pacientes responsivos € ndo responsivos. No
projeto principal a avaliagdo de mediadores inflamatarios estava prevista apenas ulilizando a saliva,
entretanto a literatura tem mostiads mais recentemantsa que o fluido crevicular gengival (FCG) (presenta no
sulco gengival que circunda o dente) reflete de forma mais especifica as alteragbes inflamatdnias dos tecidos
periodontais, Desta forma, a analise do FCG poderia incorporar dados mais robustos ao projeto,
Solictagio: Com base no exposio vimes solicitar a coleta adicienal de 1) fezes totals, as quals serdo
trazidas pelo paciente em uma das consultas de rotina medica. O paciente sera instruldo sobre o
procedimento e recebera tode material apropriado para realizar a coleta da mesma forma que feita para
exame de fezes de rotina. 2) fluide crevicular gengival, a qual sera realizada durante a avallagdo
odontolégica sob isclamento relative com roks de algodao e sugador. Os dentes serdo
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secos com gaze eslénl e o FCG sera colelado com filas de papel absorvente periopaper durante 30
segundos, inseridas 1mm ou abé atingir resisténcia nos sitios meésio-vestibular e disto-vestibular. Destaco
que ambas as coletas tratam-se de procedimentos nao invasivos que levam a pequenos desconfortos ou
riscos pam os pacientes, principalmente associades ao lempo necessario para sua realizagio. Os individuos
que apresantarem periodontite serdo submetidos ao tratamento periodontal gratuite. O tratamento
pericdontal visa ao controle da pericdontite e serd realizado por profissionais experientes, minimizando
possiveis danos ou riscos extras provenientes deste procedimeants.”

No TCLE informa que lodo o material proveniente dessa pesquisa sera armazenado na Faculdade de
Odontodogia da UFMG.

Foi acrescentada no TCLE a infermagi o; *Todo o matedal bickigico humano coletado para estudos a serem
realizados nesse projelo de Pasquisa, serd depositado em Biorrepositdrio a ser garenciade pala
pesquisadora Dra, Tarcllia Aparecida Silva, Faculdade de Odontologia da LUFMG, autarquia federal, CNPJ n®
17.217.985/0001-04, conforme definido na legislagao competents, atendendo, em especial, ag disposto nas
Resolugdes n® 441/11 & n® 466/M 2, ambas do CNS: Tedo material serd descartado apds ¢ uso na pesquisa.”
Foiinduldo o termo de constituig o de biorrepositdnio, conforme orientado no parecer numero 3.034.093. No
entanto, foram descritas no biorrepositdrio apenas as amostras de saliva e fluide crevicular, ndo
mancionando as amostras de fezes: "0 Biomapositdrio, constituldo por amostras de saliva e fluldo crevicular
gengival, sera sediado e armazenado na Faculkdade de Odontologia da UFMG®,

Consideragtes sobre os Termos de apresentagio obrigatéria:

Foram apresentados os seguintes documentos;

- Informacies Basicas do Projeto;

- TCLE alterado,

- Cara-resposta as diligéncias da Emenda,;

- Cara-resposta 2 as diligénaias da Emenda;

- Dedaragao de Manuseio Material Bicldgico / Biorreposilanio;

- Projeto Detalhado / Brochura [nvestigador;

- Ficha de avaliagio transversal do paciente do Ambulatoric de artrite reumatdide do Servigo de
reumatologia do Hospital das Clinicas — UFMG (protocoloar);

- Carla de Emenda { Adendo acs Comité de Elica e Pesquisa da UFMG {adendocoepadontoar),

- Parecer Anterior - parecer consubstanciado do CEF da UFMG aprovado antericmente, em 2012
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