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RESUMO

A carie dentaria é considerada o maior problema de saude bucal no mundo,
acometendo adultos e criancas em todas as faixas etarias e classes sociais. Estudos
tem associado a participagdo de proteinas salivares, como a lactotransferrina (LTF)
na patogénese da carie. A LTF € uma glicoproteina salivar importante, que interage
com o biofilme dentario por diferentes mecanismos como atividade quelante de ferro
ou ainda por modular o desenvolvimento do biofilme dentario e inibir a adesao do
Streptococcus mutans na superficie dentaria. Sabendo que variagbes genéticas
podem alterar a expressao e producdo de proteinas e ja foram descritas muitas
variagdes na sequéncia génica da LTF, o objetivo deste estudo foi avaliar a influéncia
da variante LTF rs1126478 (c.140A>G no exon 2, Lys47Arg) na suscetibilidade a carie
dentaria em pré-escolares. O artigo 1 descreveu um protocolo para calibragcdo de
dentistas em diagndsticos de carie dentaria a partir do Sistema Internacional de
Detecgdo e Avaliacdo de Carie (ICDAS). Neste estudo transversal, quatro
examinadores avaliaram 800 superficies de molares deciduos em 20 pré-escolares.
O treinamento tedrico-pratico foi conduzido por um odontopediatra com experiéncia
em estudos epidemioldgicos. Foram realizadas duas rodadas (1 e 2), cada uma
consistindo de dois exames intra-orais sob condi¢gdes padronizadas, com um intervalo
de 7 dias entre os exames (n=10). A confiabilidade foi avaliada pelo indice kappa
ponderado. As concordancias intra-examinadores variaram de 0,56 a 0,76 e 0,72 a
0,83 nas rodadas 1 e 2, respectivamente. Para a concordancia inter-examinadores a
variacao foi de 0,45 a 0,73 e 0,62 a 0,73 nas rodadas 1 e 2, respectivamente. O
treinamento melhorou consideravelmente os resultados e o protocolo descrito permitiu
estabelecer um alto grau de confiabilidade entre os examinadores. O artigo 2
descreveu um estudo caso-controle, no qual foram incluidas 448 criancas em idade
pré-escolar de 3 a 6 anos; 219 do sexo masculino e 229 do sexo feminino. Apds o
exame intra-oral, a populacdo do estudo foi dividida de acordo com os critérios do
ICDAS em grupos: 48 criangas sem carie (ICDAS 0), 248 criangas no grupo com lesao
de mancha branca (ICDAS 1-2) e 152 criangas no grupo com carie de esmalte e
dentina (ICDAS 3-6). O polimorfismo do gene LTF rs1126478 foi genotipado pela
técnica da reagdo em cadeia da polimerase (PCR) seguida da analise dos fragmentos
de restricdo (Restriction Fragment Length Polymorphism (RFLP)), a partir do DNA
extraido de saliva coletada das criangas. Por meio de modelo de regresséao logistica
multinomial ajustado para fatores de confusdo, observou-se que criangcas com o
gendtipo AG apresentaram menor suscetibilidade a carie quando comparadas
aquelas com o gendtipo AA (OR=0,42; IC95%= 0,18-0,95; P=0,038) e AA+GG (OR=
0,43; 1C95%= 0,21-0,87; P= 0,020). Fatores intrinsecos e comportamentais,
especialmente a frequéncia de ingestdo de agucar foram associados com processo
de carie. Este é o primeiro estudo a mostrar a associagao da variagéo genética LTF
rs1126478 no desenvolvimento de carie, utilizando os critérios do ICDAS. O
polimorfismo LTF rs1126478 foi associado com a carie dentaria em uma populagao



brasileira, entretanto mais analises sdo necessarias para confirmar a real influéncia
deste polimorfismo no desenvolvimento da carie.

Palavras-chave: denticdo primaria; polimorfismo genético; pré-escolares;
lactoferrina.
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ABSTRACT

Dental caries is considered a major oral health problem in the world affecting adults
and children in all age groups and social classes. Studies have associated the
participation of salivary proteins, such as lactotransferrin (LTF) in the caries
pathogenesis. LTF is an important salivary glycoprotein, which interacts with dental
biofilm, by different mechanisms such as iron chelating activity or by modulating the
development of dental biofilm and inhibiting the adhesion of Streptococcus mutans on
the tooth surface. Since genetic variations may alter the protein expression and its
production, and many variations have been described in the LTF sequence, the aim of
this study was to evaluate the influence of the LTF variant rs1126478 (c.140A>G on
exon 2, Lys47Arg) on susceptibility to dental caries in preschool children. Article 1
described a protocol for calibrating dentists in diagnosing dental caries using the
International Caries Detection and Assessment System (ICDAS). In this cross-
sectional study, four examiners evaluate 800 surfaces of primary molars in 20
preschool children. Theoretical-practical training was conducted by a pediatric dentist
with experience in epidemiological studies. Two rounds were performed (1 and 2),
each consisting of two intra-oral exams under standardized conditions, with an interval
of 7 days between exams (n = 10). Reliability was assessed using the weighted kappa
index. Intra-examiner agreement ranged from 0.56 to 0.76 and 0.72 to 0.83 in rounds
1 and 2, respectively. For inter-examiner agreement, the variation was 0.45 to 0.73
and 0.62 to 0.73 in rounds 1 and 2, respectively. The training improved considerably
the results and the described protocol allowed to establish a high degree of reliability
among the examiners. Article 2 described a case-control study, in which 448 preschool
children aged 3 to 6 years were included; 219 boys and 229 girls. After the intraoral
examination, the study population was divided into groups according to the ICDAS
criteria: 48 caries-free children (ICDAS 0), 248 children in the white spot group (ICDAS
1-2) and 152 children in the enamel and dentin caries group (ICDAS 3-6). The LTF
rs1126478 polymorphism was genotyped by the polymerase chain reaction (PCR)
technique followed by Restriction Fragment Length Polymorphism (RFLP), using DNA
extracted of saliva collected from children. Using a multinomial logistic regression
model adjusted for confounding factors, it was observed that children presenting the
AG genotype were less likely to have caries when compared to those with the AA
genotype (OR=0.42; 95% Cl = 0.18 -0.95; P= 0.038) and AA+GG (OR=0.43; 95%ClI=
0.21 — 0.87; P= 0.020). We found that intrinsic and behavioral factors, especially the
frequency of sugar ingestion are risk factors associated with the development of
cavities. This is the first study to show the influence of LTF rs1126478 genetic variation
on the caries development, using the ICDAS criteria. LTF rs1126478 was associated
with dental caries in the Brazilian population, however further analyses are necessary
to prove the real influence of the LTF rs1126478 variation on the development of dental
caries.

Keywords: genetic polymorphism; lactotransferrin; preschool children; primary
dentition.
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1 INTRODUGAO

A carie dentaria € considerada um grave problema de saude bucal afetando
quase metade da populagdo mundial, com acometimento de cerca de 2.4 bilhdes de
adultos e 621 milhdes de criangas (KASSEBAUM et al., 2015).

No Brasil, de acordo com a pesquisa nacional realizada em 2010, aos 5 anos
de idade as criangas apresentavam um indice médio de dentes deciduos cariados,
com extracao indicada ou obturados (ceo-d) de 2,43, com predominio do componente
cariado (BRASIL,2012). Embora a prevaléncia de carie tenha diminuido no Brasil
(BRANCHER et al., 2011; DOETZER et al., 2015), existem grandes variagdes
regionais para estes dados, com as médias do indice ceo-d mais elevadas nas regides
Norte, Centro-Oeste e Nordeste em comparacdo com as regides Sul e Sudeste
(BRASIL, 2012).

A carie dentaria € a condigdo bucal que mais afeta a qualidade de vida de
criangas pré-escolares (ABANTO et al., 2011; WONG et al., 2011; HEMADI et al.,
2017),podendo causar transtornos e consequéncias negativas na qualidade de vida
de criangas como, por exemplo, dificuldade de mastigar, diminuicdo do apetite, perda
de peso, dificuldade para dormir e diminuicdo do rendimento escolar. Além de tudo,
esse impacto negativo pode se manifestar por meio de alteragdes no comportamento
da crianga que incluem irritabilidade e baixa auto-estima (FILSTRUP et al., 2003;
FEITOSA; COLARES; PINKHAM, 2005).

Diante dos agravos a saude e qualidade de vida que podem ser ocasionados
pela carie dentaria no estado do Parana, na cidade de Londrina, surgiu em 1985 um
programa pioneiro de atengao Precoce a Saude Bucal com a finalidade de construgao
de um novo cenario na Odontologia. O programa priorizava o inicio do atendimento
no primeiro ano de vida seguido de acompanhamento da saude bucal nos anos
subsequentes. Como as praticas alimentares e de higiene bucal sao controladas
principalmente pelos pais ou cuidadores em idades precoces, a ideia central deste
programa € a orientagdo aos pais e medidas preventivas as criangas, planejadas de
acordo com avaliagao do risco de carie, com foco na educacgao familiar, na realizacao
de cuidados preventivos em casa, como a limpeza da cavidade bucal, o controle da
amamentacdo noturna apds o0s seis meses, 0 consumo racional de acucares e a
aplicacao topica de fluoretos. Assim, as medidas educacionais e a frequéncia de

acompanhamento das criangcas a cada 3 ou 6 meses dependendo da faixa etaria,



15

tendem a reforgar as informagdes odontolégicas preventivas. Atualmente, a Clinia de
Especialidades Infantis da Universidade Estadual de Londrina (UEL) presta servigos
a comunidade, por meio do Sistema Unico de Saude (SUS), no atendimento
odontologico de criangas de zero a cinco anos de idade, no programa educativo-
preventivo e de pronto atendimento (CALDARELLI et al., 2019).

De acordo com a declaragcdo de Bangkok da IAPD de 2019 (/nternational
Association of Paediatric Dentistry) a carie na primeira infancia (CPI) é definida como
a presenca de uma ou mais superficies cariadas (cavitadas ou ndo cavitadas),
perdidas ou restauradas (devido a carie) em qualquer dente deciduo de uma crianga
com menos de seis anos de idade (PITTS; BAEZ; DIAZ-GUALLORY, 2019). Além do
impacto negativo na qualidade de vida das criangas e da familia, a doencga gera gastos
substanciais para o sistema de saude publica e € uma condigao evitavel com
abordagens e politicas de prevencéo e intervengao adequadas (PITTS; BAEZ; DIAZ-
GUALLORY, 2019; TINANOFF et al., 2019).

Por isso, a declaracdo de Bangkok recomenda quatro diretrizes basicas com
intuito de diminuir a prevaléncia da CPI, que estdo focadas na conscientizagao da
familia e profissionais de saude; na limitacdo do consumo de alimentos agcucarados
para criangas com menos de 2 anos de idade; na indicagao da escovagao duas vezes
ao dia com dentifricio fluoretado (minimo de 1000 ppm) na quantidade adequada para
a faixa etaria e orientacbes no primeiro ano de vida com profissionais da saude e
acompanhamento preventivo com o dentista (PITTS; BAEZ; DIAZ-GUALLORY, 2019).

O avanco nas pesquisas tem mudado o entendimento do processo carioso para
uma visao mais abrangente da doenca incluindo seus estagios iniciais subclinicos. O
conceito de carie como doenca multifatorial, infecciosa e transmissivel esta mudando.
De acordo com Fejerskov (2004) uma doenca infecciosa ocorre quando ha
transmissao de um agente patogénico para um individuo suscetivel, porém no caso
da carie os microrganismos associados sdo residentes na microbiota bucal e
onipresentes em toda a populagcdo. Ja a definicdo de doenca multifatorial é
controversa, pois na auséncia de agucar a cadeia de causalidade € quebrada e a
doencga nao ocorre. Portanto, a carie dentaria é caracterizada como uma doencga
biofiime sacarose dependente complexa (SHEIHAM; JAMES, 2015; GIACAMAN,
2017), com foco na participacdo central dos agucares como fator determinante
negativo no processo carioso. Ja o acumulo de biofilme sobre os dentes, em uma dieta

abundante em sacarose, é considerado o fator necessario para desenvolvimento da
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carie (MALTZ et al., 2016; TINANOFF et al., 2019). Outros fatores como
microrganismos, estrutura e morfologia dentaria, composicao e fluxo salivar, fatores
comportamentais e genéticos podem influenciar indiretamente no curso da doenga e
sdo considerados fatores moduladores (KOGA et al., 2002; PETERSEN, 2003;
SHEIHAM; JAMES, 2015; GIACAMAN, 2017).

A saliva tem um papel critico na modulagdo do processo de carie, facilita a
remocao de residuos, apresenta capacidade tampao e remineralizante importantes no
microambiente bucal (HEMADI et al., 2017). Este ultimo pode ser reforgado pelo fluor,
fator determinante positivo para reparar lesdes de carie precoces (BOWEN et al.,
2014), pois interfere no processo des-remineralizacao, pela capacidade de ativar a
precipitagdo de minerais perdidos pela estrutura dental (TENUTA; CHEDID; CURY,
2012). Embora seja composta por cerca de 99% de agua, a saliva abriga em sua
composicao uma infinidade de substancias antibacterianas, apresenta varios
componentes da resposta imune inata ou adquirida, que interagem com o biofilme
dentario (DOETZER et al., 2015) e que sao capazes de inibir a invasao, crescimento
e metabolismo bacteriano por diferentes mecanismos (BRANCHER et al., 2011,
HEMADI et al., 2017). Alguns componentes salivares tém efeito antibacteriano como
as lisozimas, lactoperoxidases, imunoglobulinas, aglutininas, mucinas e
lactotransferrinas (LTF). A LTF é uma das mais abundantes glicoproteinas salivares
presente em diversos fluidos como saliva, lagrima, colostro e superficies mucosas.
Apresenta papel protetivo contra fungos, virus e bactérias, porém seu papel na carie
dentaria ainda n&o foi totalmente elucidado (BRANCHER et al., 2011; MOSLEMI et
al., 2015).

Portanto, € importante o conhecimento da relagao entre fatores moduladores e
causais na patogénese da carie (WERNECK; MIRA; TREVILATTO, 2010). O
mecanismo pelo qual alguns individuos permanecem livres da doencga tem atraido a
atencdo dos pesquisadores (KOGA et al., 2002). Existem perguntas ainda nao
respondidas, como, por exemplo, o fato de individuos de uma mesma familia, com
habitos comportamentais semelhantes, e expostos aos mesmos fatores ambientais
apresentarem diferentes experiéncias e atividade de carie. A resposta para estas
diferencas pode estar na interacdo de fatores genéticos no processo da doenca
(TYAGI et al., 2008; WERNECK; MIRA; TREVILATTO, 2010; OLSZOWSKI et al.,

2015). Werneck, Mira e Trevilatto (2010) declararam que a genética pode ter uma
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participacao significativa na explicagao desta doenca tdo complexa com influéncia de
cerca de 30 a 60% da hereditariedade (WANG, 2010; STANLEY et al., 2014).

Embora a pesquisa genética aplicada a carie exista ha algumas décadas, s6
atualmente com maior conhecimento dos genes e de sua funcionalidade no genoma
€ que os estudos confirmam a participagao de fatores genéticos na etiologia da carie.
Atualmente, quatro grupos de genes relacionados ao desenvolvimento do esmalte, ao
metabolismo de carboidratos, a formagao e composi¢ao salivar e genes da resposta
imune tém sido relacionados a doenga (VOLCKOVA, 2014; PIEKOSZEWSKA-
ZIETEK, TURSKA-SZYBKA, OLCZAK-KOWALCZYK, 2017). Alguns estudos
identificaram polimorfismos no gene da LTF que podem contribuir para um melhor
conhecimento da suscetibilidade a carie como polimorfismos em regides promotoras
ou de regulacdo génica (AZEVEDO et al., 2010; DOETZER et al., 2015; WANG; QIN,
2018).

Em doengas complexas como a carie, as variagbes alélicas isoladas
geralmente tém pouco efeito sobre o fendtipo (TYAGI et al., 2008). Por isso, a
identificacdo do papel funcional dos polimorfismos e sua influéncia combinada na
suscetibilidade e gravidade das doengas podem melhorar a compreenséao da biologia
deste processo. Por exemplo, desenvolvimento de testes genéticos preditivos de
carie, utilizando polimorfismos como marcadores associados a suscetibilidade ou
protecdo contra doenga. Essas estratégias poderiam permitir uma melhor
estratificacdo de risco e prognostico em pacientes e determinagdo de regimes de

tratamento adequados na populagéo.
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2 CARIE DENTARIA

As bactérias sdo as espécies mais abundantes, que habitam naturalmente a
cavidade bucal humana (ROSIER; MARSH; MIRA, 2017) com destaque para os
Streptococcus  mutans, bactérias anaerobicas facultativas gram-positivas
(VELLIYAGOUNDER et al., 2019). Devido ao limitado espacgo da cavidade bucal, os
microrganismos existentes podem apresentar uma variedade de interagbes, que
podem ser sinérgicas, como transferéncia de genes e sinalizagdo celular ou
antagobnicas, como competicdo por nutrientes e alteragdes de pH (MARSH e ZAURA,
2017). As bactérias que sdo comensais em condigdes de saude podem se tornar
patogénicas pela quebra do balango ecoldgico, tanto pela mudanga na expresséao
génica quanto pelo aumento significativo em numeros na espécie (GIACAMAN, 2018).

O biofilme é uma comunidade microbiana associada a superficie do dente, que
na presenca frequente de carboidratos fermentaveis, principalmente a sacarose, sofre
grandes alteragdes bioquimicas e fisioldgicas facilitando o crescimento seletivo de
Streptococcus mutans e outras espécies acidogénicas e acido tolerantes
(MOYNIHAN, KELLY, 2014; SHEIHAM; JAMES, 2015), como Streptococcus sobrinus
e alguns lactobacilos responsaveis pela produgdo de acidos organicos, entre eles,
latico, formico e acético que sado capazes de dissolver as estruturas dentarias
(KRZYSCIAK et al., 2014; GIACAMAN, 2018; MARSH; ZAURA, 2017). Esse
desequilibrio no balango ecologico leva a alteragbes no processo de des-
remineralizagdo devido a queda de pH no biofilme, com a dissolu¢gdo dos minerais da
estrutura dental ocorrendo em pH abaixo de 5,5 para o esmalte, e 6,5 para a dentina.
(FEJERSKOQV, 2004; TENUTA; CHEDID; CURY, 2012). Na denticdo decidua este
processo ocorre mais rapido, devido a menor concentragao de minerais presentes na
estrutura do esmalte, aumentando assim, a suscetibilidade desses dentes a carie
(TENUTA; CHEDID; CURY, 2012; KRZYSCIAK et al., 2014).

A sacarose é considerada o agucar mais cariogénico da dieta humana, é um
dissacarideo formado por uma molécula de glicose e uma frutose, unidos por uma
ligacao glicosidica atipica. A quebra dessa ligagao por enzimas glicosiltransferases
dos estreptococos libera uma grande quantidade de energia, que facilitam a formagao
de polissacarideos extracelulares, ricos em glucanos, que formam uma matriz
estabilizadora do biofilme, facilitando a colonizagado por microrganismos cariogénicos,

além de fornecer protecédo contra agentes antimicrobianos. (TENUTA; CHEDID;
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CURY, 2012; BOWEN et al., 2014; SHEIHAM; JAMES, 2015). A matriz de
polissacarideos também controla a difusdo de substratos fermentaveis através do
biofilme, permitindo sua utilizagdo por bactérias nas camadas internas do biofiime e
limitando a acdo tamponante e de limpeza da saliva e permitindo que os acidos
produzidos no interior permanegam em contato com a superficie dentaria por mais
tempo. Além disso, semelhante a outros agucares simples, a sacarose também é
metabolizada em acidos por microrganismos acidogénicos residentes no biofilme
(BOWEN et al., 2014).

Por isso, a introdugao de alimentos e bebidas agucaradas, especialmente a
sacarose, na dieta da crianca no primeiro ano de vida e a frequéncia de consumo, sdo
fatores de risco fortemente associados a ocorréncia de carie na primeira infancia.
(CHAFFEE et al., 2015; FELDENS et al., 2018). Além disso, o alto consumo de agucar
também esta relacionado a obesidade, problemas cardiovasculares e diabetes
inclusive nas criangas (TINANOFF et al., 2019).

A experiéncia da carie na primeira infancia é considerada um forte preditor para
carie na denticao permanente, principalmente se ocorrer até 5 anos de idade. Estudos
epidemioldgicos sao essenciais para verificar as condigdes de saude na populacéo e

determinar os fatores de risco e distribuigdo da doenga.
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3 METODOS DE DETECGAO DE CARIE

A carie dentaria € um processo dindmico e continuo que pode apresentar
diferentes estagios de evolugdo, desde alteragbes ndo detectaveis a olho nu, até
destruicdo completa da estrutura dentaria (PITTS, 2012; IRANZO-CORTES et al.,
2017). Atualmente existem mais de 29 diferentes métodos de deteccdo de carie
vigentes em diversos paises (CHU; CHAU; LO, 2013; CASTRO; VIANNA; MENDES,
2019). Porém, os métodos mais utilizados para deteccédo de lesbes de carie estao
baseados na inspecéo visual (BADER; SHUGARS; BONITO, 2002; GIMENEZ et al,
2013; IRANZO-CORTES et al., 2017), que é um recurso bem aceito na pratica clinica,
nao invasivo, de baixo custo e facil execu¢do (RODRIGUES et al., 2013). Mesmo
assim, ainda existe uma grande dificuldade na padronizagdo de métodos de avaliagéo,
principalmente quando se analisa os estagios iniciais da doenca (SHOIAB et al.,
2009). Isto se explica porque a maioria dos profissionais s6 considera um dente
cariado quando observam estagios bem estabelecidos da doengca como:
descoloragao, cavitagédo e perda da anatomia original. Contudo, muito antes dos sinais
clinicamente visiveis, ja existe a presenga de uma atividade subclinica da doenga. O
conhecimento deste processo € de fundamental importancia, pois permite a instituicao
de um tratamento efetivo baseado na avaliacdo dos riscos individuais e
monitoramento da atividade cariosa de forma ampla e eficiente (PITTS, 2012) muito
antes do aparecimento da lesao irreversivel (SHOIAB et al., 2009). Diante disso, existe
uma necessidade de se reconsiderar os critérios existentes utilizados para avaliagcao
da presenca de céarie (IRANZO-CORTES et al., 2017).

As recomendacgdes de novos métodos de detecgao, monitoramento e avaliacédo
de carie avangaram muito além dos conceitos baseados em carie de esmalte e dentina
para um olhar mais abrangente, onde pequenas mudangas em tecidos duros ja podem
ser detectadas e tratadas usando métodos preventivos ou minimamente invasivos
para paralisagdo ou mesmo regressao destas lesdes (PITTS e STAMM, 2004). A
crescente necessidade de melhores critérios de diagnostico e avaliagdo da carie
dentéaria culminou com a elaboragado do sistema ICDAS (Sistema Internacional de
Detecgao e Avaliagao de Carie), baseado na inspecao visual-tatil. Este método foi
conduzido pelo Centro Detroit para Pesquisa sobre Disparidades de Saude Bucal
(DCR-OHD), e desenvolvido para fornecer aos clinicos, epidemiologistas e

pesquisadores um sistema baseado em evidéncias que permite a deteccdo e
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diagnodstico padronizado de carie em diferentes ambientes e situagdes, visando uma
classificagdo que otimize a reprodutibilidade diagndstica e bom uso clinico (PITTS,
2004; ISMAIL et al., 2007).

Atualmente, o método visual tatil mais utilizado é CPOD (dentes cariados,
perdidos ou obturados na dentigdo permanente) que esta baseado no nivel de
cavitacdo que os dentes apresentam (KASSEBAUM, 2015) e ndo considera a
presenca de lesdes nao-cavitadas (manchas brancas) como atividade de carie (WHO,
2013).

A metodologia ICDAS utiliza dois escores, o primeiro se refere a condi¢gado da
superficie dentaria quanto a presenca de restauragdes e varia de 0 a 8 (Quadro 1). E
o segundo digito abrange todos os escores relacionados a condicdo da superficie
dentaria quanto a presencga ou auséncia de carie, variando desde superficie higida até
presenca de lesdes extensas (Quadro 2).

Embora a maioria das pesquisas mantenha o nivel de cavitagdo como
parametro alguns estudos ja estdo incluindo os estagios de lesbes pré-cavitadas e
cavitadas baseados nos critérios do ICDAS (MOYNIHAN; KELLY, 2014; SHEIHAM,;
JAMES, 2015).

Assim, esse método propde melhorar a incompatibilidade entre os sistemas
atuais no ambito da Cariologia, além de auxiliar de maneira positiva no prognéstico e
tratamento das lesdes, resultando na melhora da saude a longo prazo (PITTS, 2012).

A recomendagdo da declaragdo de Bangkok de 2019 é que estudos
epidemioldgicos devem avaliar todos os estagios de carie incluindo a presenga de
lesbes de carie ndo cavitadas para padronizar comparagdes entre paises e regides.
Além disso, as criangas devem ser avaliadas aos trés e cinco anos de idade para que
se verifiquem as necessidades preventivas e restauradoras (PITTS; BAEZ; DIAZ-
GUALLORY, 2019).



Quadro 1 - Classificagéo clinica da superficie dentaria baseada na presencga de
restauracdes de acordo com os critérios do ICDAS.

ICDAS

CONDICAO QUANTO A PRESENCA DE RESTAURACOES

o~NOOGOABMWN=0O

Sem restauracao

Selante parcial

Selante total

Restauracao estética (Resina, ART)
Amalgama

Coroa de aco

Coroa de ouro, ceramica
Restauracéo ausente ou fraturada
Restauracéo proviséria

Fonte: Ismail et al. (2007).

Quadro 2 - Classificagédo da superficie dentaria baseada na condigéo clinica da
superficie de acordo com os critérios do ICDAS.

ICDAS

CONDIGAO CLINICA DA SUPERFICIE

0

aAbhwON-=-

6

Higido

Alteracao restrita a fissura ou vista apenas apds secagem
Alteracdo mais larga que a fissura ou vista com dente molhado
Cavidade localizada e restrita ao esmalte

Sombra sugestiva de lesdo em dentina

Cavidade nitida com lesdao em dentina (menos de 50% da face
envolvida)

Cavidade extensa em dentina (mais de 50% da face envolvida)

Fonte: Ismail et al. (2007).
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4 LACTOTRANSFERRINA

A lactotransferrina (LTF) foi inicialmente isolada do leite bovino em 1939 por
Sorensen e Sorensen (ADLEROVA; BARTOSKOVA; FALDYNA, 2008) e descrita
como “proteina vermelha do leite”, devido a intensa coloracdo vermelha quando
incubada na presenca de ions férrico (Fe*®), sugerindo uma analogia com as
transferrinas presentes no soro, por isso foi chamada de lactotransferrina ou
lactoferrina  (BAKER e BAKER, 2009). A LTF ¢é glicoproteina multifuncional
pertencente a familia das transferrinas, com peso molecular de 80 kDa composta por
690 aminoacidos (VELLIYAGOUNDER et al., 2003; AZEVEDO et al., 2010;
BRANCHER et al., 2011). A molécula é composta por um unico polipeptideo com dois
I6bulos globulares nas regides N (amino) e C (acetil) terminal conectados por uma alfa
hélice e cada lobo apresenta dois dominios, que formam uma fenda na qual o ion
férrico esta firmemente ligado em cooperacao sinérgica com um anion bicarbonato
(STEIJNS; VAN HOOIJDONK, 2000; VELLIYAGOUNDER et al., 2019), com atividade
relacionada a regulagdo e homeostase do ferro, pode se ligar a ions Cu*?, Fe*?, Mn*2
e Zn*? porém com menor afinidade. A LTF mantém a estabilidade de ligagao ao ferro
mesmo em pH baixos, em torno de 4, e pode ser encontrada na forma saturada ou
insaturada por este ion (hololactoferrina ou apolactoferrina). (BAKER et al., 2004;
TONGUC-ALTIN et al., 2015).

A LTF é amplamente expressa em diversos tecidos corporais e abundante na
saliva, colostro, leite, lagrima e secreg¢ao nasal, além de importante constituinte de
granulos secundarios de neutréfilos (BAKER e BAKER, 2009; AZEVEDO et al., 2010;
DOETZER et al., 2015; FINE, 2015). E considerada uma proteina envolvida na
homeostase corporal (BRANCHER et al., 2011) que apresenta uma variedade de
atividades bioldgicas. Apresenta fungao imunorregulatéria ndo dependente de ferro,
mediada pela sua natureza catibnica com atividades antibacteriana, antifungica,
antiviral, antitumoral e anti-inflamatéria, sugerindo um papel dessa proteina na
imunidade inata contra microrganismos patogénicos (STEIJNS; VAN HOOIJDONK,
2000; BAKER e BAKER, 2009; MOSLEMI et al., 2015). Além dessa propriedade
bactericida, a lactoferrina também pode neutralizar endotoxinas e inibir a inducao de
NF-kB em mondécitos em resposta ao lipopolissacarideo (LPS), resultando em menor
producao de IL-6 e TNF-alfa (JORDAN et al., 2005). Além disso, apresenta atividade

bacteriostatica contra bactérias gram positivas ou gram negativas pela acdo de
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sequestro de ferro (VELLIYAGOUNDER et al., 2003; VOLCKOVA et al., 2014) ou
ainda pode modular a agregagao e desenvolvimento do biofilme dentario pela inibigdo
da adesao do Streptococcus mutans na superficie dentaria (BRANCHER et al., 2011;
MOSLEMI et al., 2015; VELLIYAGOUNDER et al., 2019).

4.1 POLIMORFISMOS GENETICOS DA LTF

Polimorfismos sao alteracdes na sequéncia de DNA, herdadas, presentes na
populacéo (MAF) numa frequéncia igual ou superior a 1% e que dao origem a 2 ou
mais alelos para um determinado locus (KARKI et al., 2015). Podem acontecer em
todo o genoma, incluindo regides intergénicas, codificantes (codificam proteinas),
regulatorias (controlam a expresséo génica) como também regides intronicas (regides
que separam regides codificantes ou éxons dentro de um gene). Dependendo da
localizagdo, as variagbes genéticas podem influenciar a expressdo génica e a
producao, estrutura e fungdo das proteinas (BALASUBRAMANIAN et al., 2004).

As variagdes de nucleotideo unico (SNV) sdo a forma mais comum de variagéo
genética na cadeia de DNA e sao importantes para o entendimento das bases
moleculares de caracteristicas individuais e relacionadas a doencas (LIU; WANG;
WONG, 2010 e KARKI et al., 2015).

Em humanos, o gene da LTF esta localizado no cromossomo 3 na posigao
3p21, apresentando 17 éxons, com tamanho entre 23 e 35 kb. A LTF é altamente
conservada entre as espécies com igual numero de aminoacidos codificados por 15
dos 17 éxons nas diferentes espécies (BRANCHER et al., 2011).

Embora Brancher e coloboradores (2011) ndo tenham observado associag¢des
significativas na regidao promotora do gene LTF em 687 criangas brasileiras de doze
anos de origem caucasiana, diversas variagdes na sequéncia da L TF foram descritas
em doengas bucais, como periodontite (JORDAN et al., 2005; WU et al., 2009; ZUPIN
etal., 2017) e carie (DOETZER et al., 2015; VELLIYAGOUNDER et al., 2019).

Entre elas, a SNV ¢.140 A>G (rs1126478) que é caracterizada pela troca de
uma adenina (A) por uma guanina (G) na posigao 140 da sequéncia codificante (éxon
2, codon 47). A variagao € nao-sinbnima e leva a substituicdo de uma lisina por uma

arginina na regiao a-helicoidal da proteina, causando alteragbes funcionais na
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propriedade antimicrobiana da lactoferrina com importancia em doengas causadas por
bactérias como carie e doenga periodontal (WU et al., 2009). Estudos indicaram um
menor efeito antibacteriano contra gram-positivos associados a variante arginina (alelo
G) em comparagéo com a variante lisina (alelo A) (VELLIYAGOUNDER et al., 2003;
FINE et al., 2013; VOLCKOVA et al., 2014).

Em 2010, um estudo envolvendo 110 estudantes brasileiros de 12 anos de
idade, Azevedo e colaboradores encontraram uma associagao significativa entre as
superficies cariadas e concentracao salivar da LTF e o polimorfismo rs1126478. Fine
et al (2013) encontraram na variante lisina LTF rs1126478, resultados significativos
com efetiva resposta antimicrobiana e consequentemente uma reducao de lesdes de
carie nos individuos do grupo estudado.

Doetzer et al (2015) estudaram associagao entre outros polimorfismos do gene
LTF e associagao com a suscetibilidade a carie em 667 estudantes brasileiros de 12
anos de idade e encontraram que o alelo A do rs6441989 confere uma protecao contra
atividade cariosa. Abbasoglu et al (2015) estudaram a carie na primeira infancia em
259 criangas de 2 a 5 anos na Turquia, concluindo que o gendtipo CT do polimorfismo
LTF rs4547741 foi um fator de protegcdo contra as carie na denticdo decidua desta
populacao.

Considerando-se a escassez de estudos realacionados a presenca de
variantes genéticas associadas a presenca de carie dentarias, assim como a
necessidade da compreensao dos multiplos mecanismos que ocorrem a nivel
molecular envolvendo polimorfismos e carie dentaria, com potencial de fornecer novas
abordagens, que possam levar a instituicao de tratamentos adequados, antes mesmo
do aparecimento de danos irreversiveis (WANG; QUIN, 2018), o presente trabalho
avaliou a associagao da variagao de nucleotideo unico (SNV) rs1126478 do gene da

LTF e carie dentaria em pré-escolares.
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5 OBJETIVOS

5.1 Objetivo Geral

Avaliar a associagao da variante genética rs1126478 do gene LTF com a
carie dentaria em criangas de 3 a 6 anos de acordo com a metodologia de

deteccao de carie ICDAS.

5.2 Objetivos especificos

— Descrever um protocolo de calibracdo de dentistas na metodologia ICDAS;

— Verificar a prevaléncia de carie em criangas de 3 a 6 anos de idade, atendidas na
Bebé-Clinica da Universidade Estadual de Londrina, Londrina/PR,;

— ldentificar fatores ambientais, socioecondmicos e comportamentais relacionados a
experiéncia de carie na populacao estudada;

— Determinar a frequéncia alélica e genotipica da variante rs1126478 de LTF nesta
populacao;

— Avaliar a influéncia da variante rs1126478 de LTF sobre a suscetibilidade a cérie e

presenca de biofilme bucal, por meio de estudo de associagédo caso-controle.



PRODUCAO CIENTIFICA

27



28

6 PRODUGAO CIENTIFICA

6.1 Artigo 1

A protocol for examiners calibration using ICDAS criteria in pediatric patients
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ABSTRACT

Objective: This paper describes a protocol to calibrate dentists, with no prior
experience in dental caries diagnoses in epidemiological studies to assess caries
according to ICDAS criteria in preschool children.

Methods: A cross sectional study was performed with four examiners, who trained,
calibrated and examined 800 surfaces of primary molars in 20 preschool children. All
oral examinations (round 1 and round 2) were conducted under standard conditions.
After baseline training, each round was performed with an interval of 7 days, with
participation of 10 children.

Results: Weighted Kappa scores for intra-examiner reliability ranged from 0.56 to 0.76
and 0.72 to 0.83 for round 1 and 2, respectively. Weighted Kappa scores for inter-
examiner reliability ranged from 0.45 to 0.73 and 0.62 to 0.73 for round 1 and 2,
respectively.

Conclusions: The exhaustive training considerably improved the results and the
different methodologies allowed us to identify the points of disagreement during the
process along with the necessary interventions to establish a high degree of reliability
among examiners. The protocol presented credibility and emphasizes the relevance
of this study mainly in this age group.

Clinical relevance: The protocol emphasizes the importance on minimal restorative
management of dental caries mainly in this age group.

Keywords: Primary teeth, Dental caries, Preschool children, Calibration
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INTRODUCTION

Dental caries is a dynamic and continuous process that can present different
stages of evolution, from undetected visible changes to complete destruction of tooth
structure [1,2]. Dental caries detection in early stages remains a major challenge [2-5].
However, changes in dental caries profile require an improvement in diagnostic
methods. There are more than 29 different methods of dental caries detection in
numerous countries [6-9]. The most used methods for caries detection are based on
visual inspection [1,10,11] which is a well-accepted resource in clinical practice due its
non-invasive, low cost and handily way to perform [2,11].

DMFT (Decay-Missing-Filled Teeth) index is recommended by World Health
Organization [1,8,12] and the method is widely used in dental research. It is based on
teeth cavitation level and does not consider the occurrence of non-cavitated lesions
(white spot lesion) as a caries activity. The DMFT index gives an equal weight to
missing teeth, untreated caries, or restored teeth; it does not discriminate caries lesion
activity and does not include cavities in enamel [5,13]. Even so, it is still very hard to
standard the evaluation of methods to dental caries detection, especially in initial
stages of the disease [5,14]. This is explained because most professionals only
consider a decayed tooth when they observe well-established stages of the disease
as: discoloration, cavitation, or loss of original anatomy. However, there is disease
subclinical activity even before clinically visible signs. Knowledge of this process is
very important because it allows establishing an effective treatment based on individual
risk evaluation and caries activity monitoring in a wide and efficient way [2] even before
irreversible lesion appearance [14]. Therefore, it is pivotal to reconsider the existing
criteria used to evaluate the presence of dental caries in all disease development
stages [1].

There are arising recommendations for new strategies for dental caries
detection. These suggestions assert for a transition from dental caries-based concepts
on enamel and dentin to a more comprehensive picture which small changes in hard
tissues could already be detected and treated using preventive or less invasive
methods for stopping or even regressing these lesions [8,9,11,15]. The request for a
better diagnosis and evaluation criteria of dental caries propitiated the development of
the International Caries Detection and Assessment System (ICDAS), based on visual-
tactile inspection. This method was conducted by the Detroit Center for Research on

Oral Health Disparities, and it was developed to provide an evidence-based system
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that allows standardized detection and diagnosis of dental caries in different settings
and situations aiming a classification that causes diagnostic reproducibility and good
clinical use [4, 9].

ICDAS can be used for assessing dental caries in both, adults and children,
promoting prognosis and treatment of lesions resulting in improvement of long-term
oral health [9]. ICDAS could be considered the better method for dental caries
diagnostic [4,15,18], as son as it has the advantage to provide preventive or minimally
invasive interventions that reduce essentially curative treatments and leads to a better
quality of life in all age groups, mainly children [7,16].

Regards pediatric patient management require greater difficulties demanding
an additional theoretical and practical training time to standardize a vision of dental
changes in early stages, especially at preschool age. This age group presents
characteristic fears such as separation of parents, relationships with strangers, anxiety
and pain, which may interfere with dental procedures [17]. The limited number of
studies that use an ICDAS methodology for in vivo analysis of preschool
children[15,16,19,20] justify the relevance of this study.

In front of exposed above, the aim of this study was to describe a protocol to
calibrate dentists, with no prior experience in dental caries diagnoses in
epidemiological studies, to assess caries according to ICDAS criteria in preschool

children.

MATERIAL AND METHODS
This study was undertaken in the Department of Pediatric Dentistry of State

University of Londrina, from February to August, 2017, a city in Brazil Southern.

Ethical considerations

Ethical approval was obtained from the Institutional Ethics Committee Involving
Humans of the State University of Londrina, Londrina, PR, Brazil (CAAE:
56077916.2.0000.5231) in compliance with Brazilian National Health Council
Resolution 466/12. All parents/guardians received information about study risks and
benefits, and signed a statement of informed consent. For ethical reasons, all study
participants that demanded dental care were referred to treatment at the Department

of Pediatric Dentistry.
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Participants

This cross-sectional study enrolled 20 preschool children, from 3 to 5 years old,
both genders, from a community nursery school. The nursery school Valéria Veronesi
was selected because it is located in downtown and serves children from all regions of
the city. All children had complete deciduous dentition and no permanent or exfoliated
deciduous teeth. The researchers had no previous contact with children and their oral

status was unknown.

Eligibility criteria

Inclusion criteria were as follow: regular enrollment in preschool, age-
compatible cognitive development, absence of systemic disease and complete primary
dentition. Children with special needs and those that presented disruptive behavior

(fear, anxiety, discomfort) in oral examination were excluded.

Examiner training
The more qualified professional (senior examiner) conducted all training about
ICDAS criteria, according to the flowchart of the training stages (Figure1). Four

examiners completed the 90-minutes ICDAS e-learning program (www.icdas.orq)

together and took part in theoretical and calibration practice training, prior to the first
clinical reproducibility examination. The senior examiner conducted a baseline training
of four hours with dental images projection (n=100) and subsequent diagnostic and
discussion of each image. All these images were from personal collection and
presented primary teeth with (in different stages) or without caries lesions. At this
exercise each examiner assigned the ICDAS codes individually and after comparing
the results, had a discussion until agreement establishment.

Subsequently all, examiners performed the first ICDAS practical training
(clinical training) with one child who was not included in main sample. In this
examination, all surfaces of the primary teeth (88 surfaces) were evaluated and the
examination was repeated seven days later to evaluate intra and inter-examiner
agreement (data not shown). Thus, the examiners completed the first stage of the
training.

In second stage, ICDAS reproducibility was performed as described below in

the ICDAS round 1 and the examiner with worse results was excluded from training.
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At the beginning of third stage, clinical training was performed by oral
examination of four preschool children, who were not part of main sample. Senior
examiner led a clinical examination of one child full mouth (20 primary teeth, 352
surfaces) examined in the same day, according to criteria described in section Oral
examination. ICDAS criteria were discussed during exam.

After this, three remaining examiners performed ICDAS theoretical-practical
training in extracted teeth. Extracted teeth were consecutively numbered from 1 to 20,
positioned sequentially on the stand and each examiner evaluated the face previously
marked (sound or carious) and assigned ICDAS code. Then the 20 teeth were then
photographed and analyzed about the assigned code to each surface evaluated in a
60 minutes discussion session.

At the end of third stage, three remaining examiners conducted oral

examinations of 10 children.

Oral examination

All oral examinations were conducted under standard conditions, with aid of
dental light, 3-1 syringe to dry, plane buccal mirror and blunt probe (WHO). Initially
dental prophylaxis was done with dental brush and dental floss. First, teeth were
evaluated wet, after that, dried for 5 seconds with compressed air according with the
ICDAS criteria (4). All exams were performed in the morning between 08:00 AM and
11:30 AM. All surfaces of teeth 54, 55, 74 and 75 (mesial, distal, occlusal, buccal,
lingual/palatal surfaces) were examined. In each round, each evaluator examined the
child individually and a trained note taker registered results. Each examiner remained
in the dental office while examining all were blind to the results themselves and to other

examiners results until statistical analysis were done.

ICDAS first round

In first round of reproducibility,14 children were invited to participate and 10
children composed main sample. The length of time for examination of each initial four
examiners was recorded in an odontogram, as well as the values assigned to each
dental surface for evaluation. After 7 days, the same children were re-examined (n=
10) by the same examiners. Four hundred molars surfaces were evaluated (40 first
molars, 40 second molars). The statistical parameters were described as follows the

one proposed by Foley (2012) (13).
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ICDAS second round

In second round of reproducibility, 12 children were invited to participate and 10
composed the main sample. Four hundred molar surfaces were evaluated (40 first
molars and 40 second molars). The length of time for examination of each three
remaining examiners, and values assigned to each dental surface for evaluation were
recorded in an odontogram. After 7 days, the same children were re-examined (n= 10)
by the same examiners. All criteria for clinical examination are described in the

previous section.

Statistical analysis

The Shapiro-Wilk test was used to test normality of quantitative variables. Those
presenting normal distribution are presented as mean and standard deviation,
otherwise they are presented as median and first and third quartile. In each round, the
T test compared differences in age between sexes.

Weighted kappa score was used to determine the reliability of inter and intra-
examiner to ICDAS for all examiners. Power agreements for kappa score were
interpreted according to Foley (2012)(21): poor <0.20; fair 0.21 - 0.40; moderate 0.41
- 0.60; good 0.61 - 0.80; very good 0.81 - 1.00 (13).

Paired sample t-test was used to test differences in length of time to oral
examination. Similarity in total distribution of dental caries diagnosis for each examiner
was tested by the Stuart-Maxwell test for marginal homogeneity. The data were
analyzed by IBM SPSS Statistics for Windows, version 25.0 (IBM Corp., Armonk, N.Y .,
USA SPSS) at a 5% significance level.

RESULTS

Twenty-six children were invited to attend the study, and of these 20 children
completed it (n=20). 6 children were excluded, 2 because of disruptive behavior and
four because missed of second examinations. In the first round, 4 (40%) boys and 6
(60%) girls, with a mean age of 4.07 years (standard deviation =0.54), participated in
the study. In the second round, 3 (30%) boys and 7 (70%) girls, with a mean age of
4.92 years (standard deviation =0.25), participated in the study.
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The reliability in each round of ICDAS criteria for each examiner are
summarized in Table 1. Weighted Kappa scores for intra-examiner reliability ranged,
respectively, from 0.56 to 0.76 (moderate to good) and 0.72 to 0.83 (good to very
good), in first and second rounds. Weighted Kappa scores for inter-examiner reliability
ranged from 0.45 to 0.73 (moderate to good) and 0.62 to 0.73 (good), in the first and
second rounds, respectively. The greatest difference in intra-examiner kappa was
observed for examiner 1 between the rounds (WK values 0.64 and 0.75, respectively).
Weighted kappa values obtained in the second round were higher when compared to
first round for examiners 1, 3 and 4, with a lower range in confidence interval
evidencing the reliability of the method. Kappa scores for in vitro extracted teeth
examination ranged from 0.94 to 0.97 (very good).

Table 2 describes the length of time for each examiner to perform oral
examination. Although not significantly, a reduction in length of time for oral
examination was consistently trend observed between rounds for examiners 1, 3 and
4.

Marginal homogeneity was used to analyze similarity in total distribution of
diagnosis for each examiner (Table 3). In this study, the marginal homogeneity test
between the three examiners showed no statistical differences (P < 0.05) for the intra
and inter examiners agreement in the second round. In the first round, the marginal
homogeneity test showed differences only for examiner 2 (P = 0.02) in intra-
agreement.

According to our study (Table 4), most surfaces were sound and less than 18
percent of them were scored with enamel and/or dentin caries, but this data does not
show the true caries frequency in this sample, since only molars were evaluated. We
observed that the main source of disagreement occurred between codes 1 and 2 in

first and second rounds, which are related to the presence of a dry or wet white spot.

DISCUSSION

This paper explored a new protocol to calibrate dentists with no prior experience
in epidemiological studies and dental caries diagnosis in the ICDAS methodology. The
calibration process of examiners can be considered fundamental for any method of
disease diagnostic, whereas the high agreement between examiners validates the
excellence of the method [22]. We describe in detail the method, tools, duration and

frequency of training in baseline and during the period of training. This can be useful
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for comparing clinical and epidemiological studies or even for combining different
techniques [23].

Some studies reported that the ICDAS method presents good reliability for
diagnosis of occlusal caries in primary teeth [15,20,24,25]. It’s relevant because dental
caries is a highly prevalent condition in primary dentition of the Brazilian population
[26,27,28]. Once set, theoretical and practical training were essential for the examiners
skills development in order to obtain a good visual-tactile performance, as analyzed in
most of the studies [1,29]. Weighted kappa is a useful statistical tool for analysis of
ordinal variables such as ICDAS because it attributes greater weight to the large
differences in scores assigned to the examination than to the small differences [2,30].
According to Table 1, the first round of ICDAS presented acceptable results with
Weighted kappa values for intra-examiner reliability, ranging from 0.56 to 0.76 and
0.48 to 0.73 for inter-examiners (moderate to good). After successive training, the
second round showed scores with increased Weighted kappa for intra-examiner
reliability ranging from 0.72 to 0.83 and 0.62 to 0.73 for inter-examiner (good to very
good) indicating that the training improves performance. Qudeimat (2016) [29]
obtained similar intra-examiner Kappa values that ranged from 0.66 to 0.81 and inter-
examiner reproducibility ranged from 0.42 to 0.75 for the 1- and 3- months sessions.
However, the authors did ICDAS reproducibility in extracted teeth, which contrasts with
the kappa values of the current study that did analysis in preschool children. When
comparing kappa values for extracted teeth in both studies, they are similar, which
reiterates the difficulty of the methodology in pediatric patients. ICDAS methodology
when performed in children, can present numerous difficulties, with different behaviors
that require pediatric management, greater attention and agility in visualization and
detection during the examination. This can be evidenced by inter-examiner kappa
statistical values for extracted teeth were significantly increased, and ranged from 0.94
to 0.97 (very good). This fact can be justified by the ease of evaluation, performed in
an extraoral environment, without saliva’s interference, however with less ecological
validity.

We chose to evaluate only primary molars, since we observed that the same
child, when submitted to successive evaluations by several examiners, grows tired and
makes it difficult to perform, mainly for the last examiners [11,23]. Preschool age
children may have difficulty in collaborating which often complicates the oral

examination in this age group; factors such as age, insecurity, anxiety, traumatic past
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experience, difficulty in mouth opening and fatigue can lead to superficial and
inaccurate examination and failure to observe important conditions [23,31]. ICDAS,
even being a visual inspection examination, requires longer assessment time which
can be a problem in children younger than 5 years [13,26,32]. As all surfaces are
evaluated wet and then dried to check for possible white spot, the time of oral
examination considerably increases. Nevertheless, in the present study there was no
statistically difference in time spent between oral examinations among examiners.

In Brazil, some studies have used ICDAS to evaluate caries experience in
children [18,26,33]. Braga et al. (2009)[18] presented a methodology very similar to
that used in this study, with children (36 to 59 months), 3 examiners, extracted teeth
training and photographs and a record of examination time. The authors conclude that
ICDAS examination time is twice as long as compared to the WHO index and that
longer training may increase the reproducibility of the method. Therefore, authors show
that ICDAS is viable in epidemiological surveys with preschool children. Castro, Vianna
and Mendes (2018) [7] found similar results and concluded that the ICDAS is
appropriate for clinical studies but spends a more time for its execution and is more
difficult than WHO index.

Bader, Shugars, Bonito (2002) [10] suggest that to obtain higher scores and
increase method reliability is recommended that 3 or more examiners participate in the
process. In this investigation, 4 examiners participated in the training and calibration
process. However, in the process one examiner was excluded. The reasons for this
exclusion were as follows: inconsistency intra-examiner agreement in the first round
(Table 1) and bias detected in marginal homogeneity in the first round (data not show).
This can be an important aspect of team training for epidemiological clinical oral
investigation examinations in field studies. So it's desirable to start from a larger
amount of examiners because eventually some must be excluded to avoid
inconsistency. Despite several studies concluding the inexperience of the examiners
in this methodology, it does not seem to influence the results, since other studies
confirm excellent reliability results even for inexperienced dentists [4,5,6,11,18,34].

The marginal homogeneity test is an efficient tool used in raters' agreement
analysis. In accordance with Sim and Wright (2005) [30]: “If differences are observed
(bias) the categories of disagreement can be identified and training can improve the

marginal proportions of the evaluators, leading to better agreement”. So, in this study
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only examiner 2 did show great disagreement intra and inter-examiner in marginal
homogeneity test even after training which justifies exclusion of study.

According to Jablonski-Momeni et al. (2010) [35] training in ICDAS should
therefore always include extracted teeth and examination of patients, to avoid major
discrepancies between code 1 and 2, because most of the disagreements between
examiners occurs between this codes [15]. Problems associated with these codes may
be due to the difficulty in detecting and differentiating small changes in early lesions.
In our training, wet and dry teeth images were used to minimize this problem.

Withal, during examiner training we analyzed one hundred dental images from
primary dentition and discussed each image. The training with photographies is very
important because it allows better discussion and elucidation of doubts about the real
condition of the examined surface, which in person would not be possible, especially
in pediatric patients [18,20,23,35]. It is crucial to remember that training tools as
extracted teeth and photographies should not replace the in vivo exam. Different
methodologies described to calibration methods can be combined to increase the
results efficiency mostly in primary dentition.

Jablonski-Momeni et al. (2010) [35] suggest that short time intervals (did not
specify the interval) may make it easier for examiners to remember the surface score
examined and promote bias in study reliability. We thought a seven days time interval
between rounds would be adequate to avoid erroneous estimates in the study. Since
in literature there is no established protocol of time interval between the exams [35].

Considering the maijor limitation of this study, which is the difficult based on
pediatric patient management, the theoretical and practical training can enable
improvement of ICDAS reproducibility, facilitating the diagnosis of dental caries and
perfecting the clinical vision. In addition, ICDAS in vivo has the advantage of the
simultaneous development of skills in dental caries diagnosis and child behavior

management.

CONCLUSION

In order to have good reliable results in epidemiological studies, it is necessary
to have a well-described, well-founded and detailed examiner calibration process.
Thus, the results obtained guarantee a high degree of safety for both the examiner and
the team. The exhaustive training improved the results considerably and the different

methodologies allowed the identification of the points of disagreement during the
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process and the necessary interventions to establish a high degree of reliability among
examiners. The protocol presented showed credibility and emphasizes the relevance

of this study mainly in this age group. More research describing calibration protocols
with different techniques or combined techniques may be useful for studies of
concordance of examiners in order to determine an effective method in the caries

diagnosis.
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Box 1 - Classification of dental surfaces based on the presence of restorations
according to the ICDAS criteria.
ICDAS code Description
0 Sound
1 Sealant, partial
2 Sealant, full
3 Tooth colored restoration (resin or glass—ionomer cement)
4 Amalgam restoration
5 Stainless steel crown
6
7
8
Ad

Porcelain or gold crown

Lost or broken restoration

Temporary restoration
apted from Ismail, 2007

Box 2 - Classification of the carious status based upon the International Caries
Detection and Assessment System (ICDAS)

ICDAS Description
0 Sound tooth surface
1 Visual change in enamel-seen dry
2 Distinct visual change in enamel
3 Localized enamel breakdown because of caries with no visible
dentin or underlying shadow
4 Underlying dark shadow from dentine
5 Distinct cavity with visible dentine
6 Extensive distinct with visible dentine
Adapted from Ismail, 2007
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Figure 1 - Study flowchart describing the three stages of theorical and practical training.
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1st stage: Theoretical-practical leveling: this stage comprehended e-learning, baseline training and clinical training with one patient (1,2,3). Four examiners took
part at this stage, one senior examiner (pediatric dentist, with 25 years of experience in the field) and 4 general dentists, with no previous experience in dental
caries diagnose in epidemiological studies. 2nd stage: All four examiners took part at this stage that consisted of 2 consecutive oral examinations of 10 children,
with seven days interval (4,5), discussion of round 1 and exclusion of the examiners with worst results (6,7) 3rd stage: Three examiners took part at this stage.
It comprehended: a) clinical training reinforcement with 4 children; b) one training session with extracted teeth (8,9); c) ten children consecutives intraoral exams,
with 7 days interval (10,11).



Table 1 - Weighted kappa values for intra- and inter-examiner for ICDAS-II examinations (95% confidence intervals in

3

4

parentheses).
Examiners 1 2
1 0.64 (0.49-0.80)' 0.57 (0.42-0.72)'
0.75 (0.64-0.87)? *
2 0.56 (0.39-0.73)"
3 0.73 (0.60-0.85)"
4

0.48 (0.31-0.65)’
0.70 (0.52-0.81)2
0.73 (0.60-0.85)'
0.74 (0.60-0.87) "
0.83 (0.74-0.92)2

0.45 (0.29-0.62)
0.73 (0.61-0.86)2
0.52 (0.34-0.69) '
0.52 (0.33-0.70) *
0.62 (0.50-0.75)2
0.76 (0.61-0.90) *

(
(
(
0.72 (0.60-0.84)2

"Weighted Kappa scores from the ICDAS Round 1 intra- and inter examiners (n=400 teeth surfaces).

2Weighted Kappa scores from the ICDAS Round 2 intra- and inter examiners (n=400 teeth surfaces).

*In the round 2, Examiner 2 presented the worst result, being excluded.



Table 2 - Time spent (in seconds) by examiners in 1stand 2" oral examination in each round.
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Examiners 1 2 3 4

1st Oral examination 183.10+ 54.97 161+ 80.22 133.7+ 52.84 148.8+ 48.65
Round 1

274 Oral examination 144 .8+ 41.91 163.9+ 84.04 125.7+ 57.05 136.5+ 56.71

1st Oral examination 124.9+ 31.45 * 112.5+ 33.07 114.5+ 45.45
Round 2

274 Oral examination 125.7+ 36.84 * 120.1+ 21.08 104.2+ 31.65

Data were expressed as mean + standard deviation. Paired sample t-test compared differences between time in oral examination in each round. No significant

difference between times were found (p > 0.05).

Note*- Examiner 2 was excluded from Round 2.
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Table 3 - Stuart-Maxwell test for marginal homogeneity to assess systematic
differences in assessment of caries lesions intra- and inter-examiners in the Round 2.

Examiners 1 3 4
1 P=0.270 P=0.210 P=0.399
3 P=0.104 P=0.245
4 P=0.272

P< 0.05 indicates level of disagreement in the group.
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Table 4 - Frequency of the scores attributed to dental surfaces according to ICDAS
criteria.

EXAMINERS
1 2 3 4
ICDAS
(%) (%) (%) (%)
15t/ 28t 15t/ 28t 15t/ 28t 15t/ 28t
00 89.0/81.5  85.5/83.0  86.5/87.0  86.5/90.5
ROUND1 01 2.5/11.0 8.0/6.0 7.5/6.5 3.5/3.5
02 2.011.5 2.5/3.5 0.5/0.0 4.0/1.0
03 1.5/11.5 0.5/1.5 0.0/1.0 2.011.5
04 0.0/0.0 0.0/0.5 0.5/0.5 0.0/0.0
05 2.5/4.0 2.5/3.0 4.5/2.5 2.0/2.0
06 1.0/0.0 0.5/2.0 0.0/2.0 1.5/1.0
30 1.5/0.5 0.0/0.5 0.0/0.5 0.5/0.5
31 0.0/0.0 0.5/0.0 0.5/0.0 0.0/0.0
100 100 100 100
ROUND2 00 81.5/86.0 * 83.5/82.5  84.0/84.5
01 8.0/2.0 * 3.0/2.5 4.0/0.0
02 5.5/6.0 * 4.5/3.5 6.0/8.5
03 1.011.5 * 4.0/5.5 2.0/3.0
04 0.0/0.0 * 0.0/0.0 0.5/0.0
05 2.5/2.5 * 3.0/4.0 0.5/1.0
06 1.011.5 * 1.011.0 2.5/2.5
30 1.0/0.5 * 0.0/0.0 0.0/0.0
35 0.0/0.0 * 0.5/0.5 0.5/0.5
80 0.0/0.0 * 0.5/0.5 0.0/0.0
100 . 100 100

* Examiner 2 presented the worst results and was excluded from Round 2.
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ABSTRACT

The objective of this study was to evaluate the influence of the lactotransferrin (LTF)
gene SNV rs1126478 (codon 47 140A/G in exon 2, Lys/Arg) on dental caries
susceptibility in preschool children sincelLTF is an important salivary glycoprotein,
which interacts with dental biofilm, and may present a role in dental caries. In this case-
control study, 448 preschool children aged from 3 to 6 years were included. After oral
examination, the study population was divided according to ICDAS criteria: caries-free
group (ICDAS 0) with 48 patients, white-spot group (ICDAS 1-2) with 248 and enamel
and dentin caries group (ICDAS 3-6) composed of 152 children. DNA from buccal
mucosal cells of unstimulated saliva were collected and the LTF genetic variant
rs1126478 was analyzed by PCR followed by Restriction Fragment Length
Polymorphism (RFLP) analysis using the Ear-l restriction enzyme. Multinomial logistic
regression model adjusted for confounding factors was performed and children with
the AG genotype were less likely to have enamel and dentin caries when compared to
those with the AA genotype (OR =0.42, Clgs% = 0.18 — 0.95, P = 0.038) and AA+GG
(OR=0.43; 1C95%= 0.21-0.87; P= 0.020). The other tested models had no significant
influence on caries development. To the best of our knowledge, this is the first study
to show the influence of LTF genetic variation rs1126478 on the caries development,
according to ICDAS criteria. LTF rs1126478 was associated with dental caries in the
Brazilian population, however further analyses are necessary to prove the real
influence of the LTF rs1126478 variation on the development of dental caries.

Keywords: genetic polymorphism, lactotransferrin, preschoolchildren, primary
dentition.
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INTRODUCTION

Dental caries is considered a major oral health problem in the world affecting
adults and children, according to the World Health Organization (WHO, 2017). DMFT
(Decay-Missing-Filled Teeth) index is recommended by World Health Organization
(WHO, 2013) and the method is widely used in dental research (IRANZO-CORTES et
al., 2017; GARBIN et al., 2019). It is based on teeth cavitation level and does not
consider the occurrence of non-cavitated lesions (white spot lesions) as a caries
activity. Therefore, it is pivotal to reconsider the existing criteria used to evaluate the
presence of dental caries. Based on scientific evidence and the need for better criteria
for diagnosis and evaluation of dental caries, the International Caries Detection and
Assessment System (ICDAS) was developed (ISMAIL, 2007). ICDAS presents the
advantage of a more sensitive method and provides preventive or minimally invasive
interventions that reduces essentially curative treatments and leads to a better life
quality in all age groups, mainly children (MENDES et al., 2010).

During the last decades, dental caries has been described as a multifactorial,
infectious and transmissible disease; however, this concept has changed in view of the
complexity of this condition (GIACAMAN, 2017). Currently dental caries is
characterized as a complex sugar dependent biofilm disease (SHEIHAM; JAMES,
2015; GIACAMAN, 2017), resulting from the mineral dissolution of dental tissues,
mainly due to the acids production by bacteria that metabolize diet carbohydrates,
mainly sucrose (YU et al., 2015; FEJERSKOV; NYVAD; KIDD, 2017).

However, given the complexity of dental caries, factors such as composition and
salivary flow, exposure to fluoride, dental morphology and structure (GIACAMAN,
2018) and genetic factors (WANG et al., 2010; VOLCKOVA et al., 2014) need to be
observed even though they are not considered causal factors but as possible disease-
modulating factors. Another important factor is the salivary composition; one of the
most abundant salivary proteins is lactotransferrin (LTF). LTF interacts with dental
biofilm (DOETZER et al., 2015) inhibiting bacterial invasion, growth and metabolism
by different mechanisms, but its role in dental caries has not yet been fully elucidated
(BRANCHER et al., 2011).

SNVs (Single nucleotide variations) are the most common form of genetic
variation in the DNA chain and important for understanding the genetic basis of
individual characteristics and also in pathological conditions (LIU; WANG; WONG,
2010; KARKI et al., 2015). Several SNVs in the LTF gene have been associated in oral
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diseases, such as herpes, periodontitis and caries (DOETZER et al., 2015). Some
studies have already identified SNVs in LTF gene that can contribute to a better
understanding of caries susceptibility and the establishment of potential targets to be
investigated (AZEVEDO et al., 2010; FINE et al.,, 2013; DOETZER et al., 2015;
WANG; QIN, 2018). The genetic component in this study is the SNV in the LTF gene
that is characterized by the exchange of an adenine (A) for a guanine (G) at the 140
position of the coding sequence (codon 47). The variation is non-synonymous and
leads to the substitution of a lysine for an arginine in the a-helical region of the protein,
causing functional changes related to lactoferrin antimicrobial function (LI, 2020),
which is important in diseases caused by bacteria such as caries and periodontal
disease (WU et al, 2009; (LI, 2020).

In this context, the understanding of genetic involvement in the pathogenesis of
dental caries has the potential to provide new approaches to the prevention, monitoring
and prognosis of this health condition. Therefore, this study aimed to evaluate the
influence of the LTF gene SNV rs1126478 on the susceptibility to dental caries in

preschool children.

MATERIAL AND METHODS

Ethical considerations

Ethical approval was obtained from the Institutional Ethics Committee Involving
Humans of the State University of Londrina, Londrina, PR, Brazil (CAAE:
56077916.2.0000.5231) in compliance with Brazilian National Health Council
Resolution 4666/12.

All parents/guardians received information about study risks and benefits, and
signed a statement of informed consent prior to sample collection and
interview (Appendix A). For ethical reasons, all study participants that demanded
dental care received treatment at the Oral Health Program - Department of Pediatric

Dentistry.

Participants
This case-control study includes children, aged from 3 to 6 years, attended in
Oral Health Program at the Department of Pediatric Dentistry at the State University of

Londrina from May 2017 to June 2018, This age range was adopted since it is the age
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recommended by the World Health Organization for monitoring the prevalence of
dental caries and oral health standards (WHO, 2013).

Among 456 children invited to attend the study, 448 completed all parts of it and
eight were excluded for lack of scheduled appointments, disruptive behavior or

difficulties during saliva collection.

Eligibility criteria

Inclusion criteria: enrollment in preschool, age-compatible cognitive
development, absence of systemic disease, complete primary dentition.

Exclusion criteria: children with special needs and disruption behavior in oral

examination.

Data collection

Information about oral hygiene habits, oral health care and current socio-
demographic aspects were collected through interviews with parents or children
caregivers (Appendix B). For dietary habits, a structured questionnaire was used,

prepared in accordance with Colucci, Philippi and Slater (2004) (Annex B).

Oral examination

Caries examination and diagnosis were performed by three researchers
previously trained and calibrated for the diagnosis of dental caries according to the
International Caries Detection and Assessment System (ICDAS) criteria (Box 1). The
training involved theoretical and practical leveling described previously by Poletto et
al., 2020.

Prior to the oral examination there was a performed evaluation of the visible
biofilm without the use of dyes, evaluation of the gingival condition, prophylaxis with a
brush and dental floss. All oral examinations were conducted under standard
conditions according to the ICDAS criteria, with aid of dental light, 3-1 syringe to dry,
plane buccal mirror, blunt probe (WHO). First, the teeth were evaluated wet, after that,
dried for 5 seconds with compressed air according to the ICDAS criteria. The exams
were always performed in the morning between 08:00 AM and 11:00 AM. All the teeth
surfaces were examined. In each examination each evaluator examined the children
individually and a trained note taker registered the results. No radiographs were taken

in this study for ethical reasons.
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Biofilm accumulation was checked by the Plaque Index (Silness and Loe, 1963)
modified, without using dye, evaluating all the buccal surfaces of deciduous molars
(Annex A).

Gingival papilla condition was checked by the Gingival Index (Gl) (Silness and
Lée, 1963) modified, with the same criteria, however evaluating only proximal surfaces

of primary molars (Annex A).

Collection of saliva samples

Samples of unstimulated saliva from oral mucosa cells were collected by
aspiration, at least one hour after breakfast, stored in tubes previously prepared for
this purpose. The samples were immediately cooled, centrifuged at 4°C, 10000 x g for
1 min, and the secretion volume was measured before freezing. The salivary flow was

expressed in mL of saliva secreted per minute (mL / min).

LTF genetic variant genotyping

LTF rs1126478 genetic variant were analyzed by PCR followed by Restriction
Fragment Length Polymorphism (RFLP) analysis. All PCR reagents were purchased
from Invitrogen™ (Carlsbad, CA, USA), and the restriction enzyme from New England
Biolabs® (lpswich, MA, USA). Briefly, primers were designed based on LTF gene
reference sequence (NCBI genebank accession number: NM_002343.5). The PCR
conditions were performed in a final volume of 25 pL with PCR buffer (1 x), dNTP (0.1
mM), 0.2 uM of each primer, MgCl2 (1.5 mM), Taq DNA polymerase (1 U/reaction) and
genomic DNA (approximately 3 ng/uL). PCR reactions were performed along with a
negative control with no DNA addition to check for exogenous DNA contamination. The
sequences of the primers flanking the polymorphism region were: 5'-
GCCGTAGGAGGAGTGTTCAG -3’ (forward) and 5'- CGCAATGG-CCTGGATACAC -
3’ (reverse), generating a 149 base-pairs (bp) amplicon (annealing temperature: 53°C).
Earl restriction enzyme was used to determine c.140A>G genotypes, cleaving the 149
bp amplicon in 83 and 66 bp fragments for G allele while A allele fragments remains
with 149 bp. Restriction conditions followed the manufacturer’s instruction. Amplicons
and restriction fragments were analyzed by electrophoresis on polyacrylamide gel

(10%) silver stained.
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Statistical analysis

Categorical variables were expressed as absolute numbers (n) and percentages
(%) and continuous variables were expressed as median and interquartile range (IQR).
The Kolmogorov—Smirnov test was performed to assess the distribution normality. The
Kruskal-Wallis test was performed to assess the difference between groups regarding
salivary flow. Hardy—Weinberg equilibrium and differences in genotype frequencies
between groups were assessed by the Chi-square test, as well as the frequency of
sucrose consumption. The independent association of genetic variation with caries
susceptibility was assessed using multinomial logistic regression controlled by
confounders (visible biofilm, frequency of consumption of stuffed cookies, chocolate
milk and soft drinks). Adjusted odds ratios (ORs) and 95% confidence intervals (ClI)
were estimated. All tests were two-tailed, with a p-value (P)< 0.05 considered
statistically significant. Statistical analyses were carried out using IBM SPSS
Statistics for Windows, version 25.0 (IBM Corp., Armonk, N.Y., USA).

RESULTS

In this case-control study, 448 preschool children aged from 3 to 6 years
(median = 4.6; IQR = 1.4) were included; 219 (48.9%) boys and 229 (51.1%) girls.
After oral examination, the study population was divided according to ICDAS criteria in
a caries-free group (ICDAS 0) with 48 (10.7%) patients, a white-spot group (ICDAS 1-
2) with 248 (55.4%), and an enamel and dentin caries group (ICDAS 3-6) composed
of 152 (33.9%) children.

Table 1 reports the general sample features: chronological age, sex, household
income, mother’s schooling, visible biofilm, gingival index, tooth brushing fequency,
dental floss habits and salivary flow. In this, we noted that there was a greater
proportion of children free of caries aged 3 to 4 years while the percentage of that with
enamel and dentin caries was higher in children over 5 years old (P =0.002). In
addition, we also observed a higher biofilm frequency in the enamel and dentin caries
group than in the others (P < 0.001). Considering the other variables analyzed, no
differences between groups were found regarding children’s sex (P = 0.518), gingival
index (P = 0.141), frequency of tooth brushing (P = 0.314), dental flossing (P = 0.623),
and salivary flow (P = 0.112).

Besides the general characteristics’ analysis, we evaluated the association

between the consumption (never, occasionally and usually) of some drinks and foods



53

rich in sucrose and the caries presence (Table 2). Not surprisingly, a greater proportion
of children with enamel and dentin caries is an occasional or frequent consumer of
chocolate powder (P = 0.019), soft drinks (P = 0.002), industrialized juices (P = 0.042),
and chocolate milks (P < 0.001).

Distribution of alleles and genotypes of LTF rs1126478 genetic variation and
susceptibility to caries development

All samples were genotyped for L TF genetic variation rs1126478 and the alleles
and genotypes distributions are shown in Table 3. The groups were tested for Hardy—
Weinberg equilibrium and only the enamel and dentin caries (ICDAS 3-6) group
deviated from expected genotype frequency (p < 0.001).

Regarding differences in the genotype distribution, a chi-square test was used
to analyze genotypic, dominant, recessive and allelic models. We noted that only
genotypic model showed significant difference (P = 0.048), with a lower proportion of
AG (35.5%) in the enamel and dentin caries (ICDAS 3-6) group than in the caries-free
(ICDAS 0) group (56.3%).

In sequence, we verified through multinomial logistic regression model adjusted
for confounding factors (age, visible biofilm, frequency of consumption of stuffed
cookies, chocolate milk and soft drinks) how this genetic variation influences
susceptibility to caries (Table 4). We found that children with the AG genotype were
less likely to have enamel and dentin caries when compared to those with the AA or
AA+GG genotypes (OR=0.42, Clos% =0.18-0.95, P=0.038 and OR =043,
Clgs% = 0.21-0.87, P = 0.020, respectively). The other tested models had no significant

influence on the caries development.

Analysis of association of LTF rs1126478 genetic variation with biofilm
development

Since the biofilm presence was associated with the caries development, we
investigated whether LTF genetic variation rs1126478 is also related to the biofilm
development (the “absence of biofilm” group deviated from the HWE); however, no
association was observed (Table 5)
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DISCUSSION

To the best of our knowledge, this is the first study showing the influence of LTF
rs1126478 genetic variation on the caries development, diagnosed according to
ICDAS criteria, in a preschool population participating in an Oral Health Program. The
inclusion of the genetic factor in this work together with other factors previously
investigated in other populations, such as sex, age group, family income and
socioeconomic status (WERNECK; MIRA; TREVILATTO, 2010; WANG; QIN, 2018)
may contribute to explain the caries prevalence in this population.

Differences between groups regarding sex and age have been widely discussed
and, according to Wang and colleagues (2010), these variables strongly influence the
phenotypic variation in permanent dentition, but the same does not occur in primary
dentition. In our study, we did not identify any differences regarding sex, but we found
a higher proportion of children with caries above five years of age when compared to
younger children. This result is in agreement with most caries studies in this age range
that reports a higher prevalence of caries among older preschool compared to younger
children (WYNE, 2008; ABBASOGLU et al., 2015; GARBIN et al., 2019). It's relevant
because the age which sugar is inserted in the child's diet and the intake frequency
are risk factors strongly associated with the incidence of early childhood caries
(CHAFFEE et al., 2015; FELDENS et al., 2018; TINANOFF et al., 2019).

In addition, we observed that the presence of visible biofilm was strongly
associated with caries experience (MARSH, 2010; DOETZER et al., 2015). Biofilm is
a complex association of microorganisms adhered to the dental surface that may
present pathogenic potential under certain conditions (GIACAMAN, 2018). Doetzer
and colleagues (2015) in their study with Brazilian children also observed an
association between biofilm and caries in groups with high and low caries experience.
Although in our study the association between biofilm and caries was positive, we need
to point out that only a few children presented abundant biofilm; dental plaque dye
couldn’t be used because it disables subsequent dental caries diagnosed by ICDAS.
Likewise, only 0.4% (2 children) had bleeding on probing. We believe that the good
quality of children's periodontal health is due to the participation of all of them in the
Oral Health Program.

Regarding behavioral factors such as tooth brushing frequency and flossing, we

did not find any significant differences between groups. Similar results were observed
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in an epidemiological study conducted in Brazil by Feldens and colleagues (2010), in
which no association between early childhood caries and behavioral habits was found.
However, since the preventive program also acts in educating parents or guardians
about the importance of good oral hygiene practices for children, we believe that the
similarity in tooth brushing frequency and flossing among groups may be due to
parental care.

We also assessed the frequency of some sucrose-rich foods and drinks intake
by these children, based on knowledge of the carious condition as sucrose-dependent.
We saw that caries were associated with the occasional or frequent ingestion of some
foods such as chocolate powder, soft drinks, industrialized juices, and chocolate milks.
Likewise, Abbasoglu and colleagues (2015) studying children aged 2 to 5 years found
that daily consumption of sugar and acidic drinks increased the risk of developing early
childhood caries by almost 3 times. A prospective cohort study in Brazilian population
also found higher daily frequency of consuming soft drinks, cookies and other sweets
at age 12 months was associated with early childhood caries in this population
(FELDENS et al., 2018).

However, in addition to studying the factors described above, a major challenge
is to use an effective methodology for detecting dental caries including its initial stages
(ISMAIL et al., 2007). A sensitive and reproducible detection method, which considers
white-spot lesions as a caries phenotype, can improve the sensitivity of studies
evaluating the effect of genes on dentitions (WANG et al., 2010; WANG; QIN, 2018);
the ICDAS index appears to meet these conditions. However, several studies involving
the genetic factor used for caries diagnosis the DMFT index that does not consider
white-spot as caries (AZEVEDO et al., 2010; VOLCKOVA et al., 2014; ABBASOGLU
et al., 2015; DOETZER et al., 2015). DMFT/dmft does not promote a good staging of
the degree of the disease (WANG; QIN, 2018), because the diagnosis is made at a
stage in need of invasive intervention. Thus, this is the first genetic study to use the
ICDAS criteria and we observed that just over 10% of the sample (n = 48) was caries
free in a total of 448 children. If we had used the DMFT index, we would have had 248
children with white-spot lesion allocated to the caries-free group (n = 296) and only
152 in the caries group, which could create bias in the data analysis. Therefore, our
study suggests that the ICDAS method may be more accurate in identifying caries and

reliable for genetic studies.
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On the other hand, this makes it difficult to obtain a high number of children in
the caries free group, due to the high exigency the ICDAS criteria for inclusion of
individuals in this group. Furthermore, samples collection sequentially was carried out
for 14 months, based on appointments previously scheduled in the oral health
program. The groups were divided only after the end of the samples collection to reflect
the real condition of the studied population and minimise error and bias.

In the last decade, the number of studies reporting the participation of the
genetic component in dental caries has increased (LI, 2020). They have already
demonstrated the association of caries with enamel development genes, immune
response, carbohydrate metabolism and saliva formation and composition (AZEVEDO
et al., 2010; VOLCKOVA et al., 2014; ABBASOGLU et al., 2015; PIEKOSZEWSKA-
ZIETEK;TURSKA-SZYBKA; OLCZAK-KOWALCZYK, 2017; WANG; QIN, 2018;
WEBER et al., 2018).

By multivariate analysis, we investigated whether this variation of the LTF gene
influences the development of dental caries in a controlled population aged 3 to 6
years. Multivariate analysis is useful to elucidate the interactions of environmental
factors and genetic variants that influence a given trait (ABBASOGLU et al., 2015).
Thus, considering the influence of age, biofilm presence, consumption of sweets and
drinks (confounders factors) we found that the AG genotype was independently
associated with enamel and dentin caries and that it offered a protective role against
caries development compared to the AA and AA+GG genotypes. Data obtained in this
study were compared using the ABraOM (Online Archive of Brazilian Mutations)
platform, a web-based public database, and although the control group had a small
sample size, the allele frequency was similar to that found for the Brazilian population.

The rs1126478 variation of the LTF gene leads to a change from the amino acid
lysine (allele A) to arginine (allele G). This variation in DNA is related to a change in
the protein region that seems to have a key role in the non-iron-dependent
antimicrobial function of lactoferrin (WU et al., 2009). Studies have indicated a lesser
antibacterial effect against gram positive associated with the arginine variant (allele G)
compared to the lysine variant (allele A). Additionally, it has been suggested that
heterozygous or homozygous individuals for the A allele (lysine variant) present the
oral microbiota with lower levels of Streptococcus mutans due to the increased
antimicrobial activity of this variant against gram positive bacteria
(VELLIYAGOUNDER et al., 2003; FINE et al., 2013; VOLCKOVA et al., 2014).
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Although our study did not evaluate the participants' oral microbiota to check the
influence of variants on the levels of cariogenic bacteria, we found that this genetic
variation is not associated with the formation of dental biofilm in our patients.

Azevedo and colleagues (2010), in a study involving 110 12-year-old Brazilian
students, found a significant association of decayed surfaces and LTF salivary
concentration according to LTF SNV rs1126478. Fine et al. (2013) found that the SNV
rs1126478 can influence the development of caries and that about 60% to 80% of
salivary anti-S mutans activity can be attributed to LTF.

Regarding dental caries susceptibility, Volckova and colleagues (2014)
evaluated 637 children aged from 11 to 13 years and found no association between
SNV rs1126478 and dental caries in the Czech population. Likewise, Wang et al (2018)
demonstrated no association between LTFrs1126478 polymorphism and the
susceptibility of caries in Chinese pediatric patients. On the other hand, Fine and
colleagues (2013) found in 30 adult subjects population that the AA genotype presents
protective role against smooth and proximal surfaces caries.

Although our result was different — the AG genotype as a protective factor in
susceptibility to caries, it is important to consider some relevant characteristics of our
study: the study population has a significant size, we evaluated all dental surfaces (n
=39424) and, mainly, we used a diagnostic criterion based on the inclusion of the initial
stages of caries (presence of white spot). It is also necessary to consider that our study
has a limitation in relation to the low number of caries free children, even the samples
having been collected from participants of an oral health program, due to the high
prevalence of caries in the Brazilian population.This limitation is a consequence of the
rigor adopted in the experimental design. Therefore, even if the adjusted analysis
pointed to the AG genotype as a protective factor against caries, further studies are
recommended, including the prevalent homozygote to identify the real influence of the
LTF rs1126478 variation on the dental caries development.

CONCLUSION

We found that intrinsic and behavioral factors, especially the frequency of sugar
ingestion are risk factors associated with the development of cavities. In addition, the
ICDAS methodology proved to be satisfactory in identifying early stages of the disease.

LTF rs1126478 was associated with dental caries in the Brazilian population, however
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further analyses are necessary to prove the real influence of the LTF rs1126478

variation on its development.

Funding:

The authors declare no potential conflicts of interest with respect to the authorship
and/or publication of this article.

This work was supported by CAPES - Coordenacdo de Aperfeicoamento de Pessoal
de Nivel Superior-Brazil grant 1663042.

ACKNOWLEDGEMENTS

We would like to thank parents and caregivers of the Program in Oral Health for
Children at the State University of Londrina who made this study possible and a special
thank you to Nilson de Jesus Carlos our laboratory technician, for his support in

carrying out the experimental analyses.

REFERENCES

ABBASOGLU, Z. et al. Early childhood caries is associated with genetic variants in
enamel formation and immune response genes. Caries research, v. 49, n. 1, p. 70-
77,2015.

AZEVEDO, L.F. et al. Analysis of the association between lactotransferrin (LTF) gene
polymorphism and dental caries. Journal of Applied Oral Science, v. 18, n. 2, p. 166-
170, 2010.

BRANCHER, J.A. et al. Analysis of polymorphisms in the lactotransferrin gene
promoter and dental caries. International journal of dentistry, v. 2011, 2011.

CHAFFEE, B.W. et al. Feeding practices in infancy associated with caries
incidence in early childhood. Community dentistry and oral epidemiology, v.
43, n. 4, p. 338-348, 2015.

COLUCCI, A.C.A.; PHILIPPI, S.T.; SLATER, B. Desenvolvimento de um questionario
de frequéncia alimentar para avaliagdo do consumo alimentar de criangas de 2 a 5
anos de idade. Revista Brasileira de Epidemiologia, v. 7, n. 4, p. 393-401, 2004.

DOETZER, A.D. et al. Lactotransferrin gene polymorphism associated with caries
experience. Caries research, v. 49, n. 4, p. 370-377, 2015.

FEJERSKOV O., NYVAD B., KIDD E. Carie Dentaria: Fisiopatologia e Tratamento.
3rd ed. Rio de Janeiro: Guanabara Koogan, 2017.



59

FELDENS, C.A. et al. Early feeding practices and severe early childhood caries in four-
year-old children from southern Brazil: a birth cohort study. Caries research, v. 44, n.
5, p. 445-452, 2010.

FELDENS, C.A. et al. Feeding frequency in infancy and dental caries in childhood: a
prospective cohort study. International dental journal, v. 68, n. 2, p. 113-121, 2018.

FINE, D.H. et al. A lactotransferrin single nucleotide polymorphism demonstrates
biological activity that can reduce susceptibility to caries. Infection and immunity, v.
81, n. 5, p. 1596-1605, 2013.

GARBIN, C.A.S. et al. Caries Experience in Preschool Children over a 10-year
Period. Oral health & preventive dentistry, v. 17, n. 3, p. 263-266, 2019.

GIACAMAN, R.A. Sugars and beyond. The role of sugars and the other nutrients and
their potential impact on caries. Oral diseases, v. 24, n. 7, p. 1185-1197, 2018.

IRANZO-CORTES J.E.; TERZIC S.; MONTIEL-COMPANY J.M.; ALMERICH-SILLA
J.M. Diagnostic validity of ICDAS and DIAGNOdent combined: an in vitro study in pre-
cavitated lesions. Lasers in medical sciences. 2017;32(3):543-8.

ISMAIL, A.l. et al. The International Caries Detection and Assessment System
(ICDAS): an integrated system for measuring dental caries. Community dentistry
and oral epidemiology, v. 35, n. 3, p. 170-178, 2007.

KARKI, R. et al. Defining “mutation” and “polymorphism” in the era of personal
genomics. BMC medical genomics, v. 8, n. 1, p. 37, 15 dez. 2015.

LI X, SU Y, LIU D, YANG J. The association between genetic variants in
lactotransferrin and dental caries: a meta-and gene-based analysis. BMC Med Genet.
2020;21(1):1-8.

LIU, G.; WANG, Y.; WONG, L. FastTagger: an efficient algorithm for genome-wide tag
SNP selection using multi-marker linkage disequilibrium. BMC bioinformatics, v. 11,
n. 1, p. 66, 2010.

LOE, H.; SILNESS, J. Periodontal disease in pregnancy |. Prevalence and severity.
Acta odontologica scandinavica, v. 21, n. 6, p. 533-551, 1963.

MARSH, P.D. Microbiology of dental plaque biofilms and their role in oral health and
caries. Dental Clinics, v. 54, n. 3, p. 441-454, 2010.

MENDES, F.M. et al. Discriminant validity of the International Caries Detection and
Assessment System (ICDAS) and comparability with World Health Organization
criteria in a cross-sectional study. Community dentistry and oral epidemiology, v.
38, n. 5, p. 398-407, 2010.

PIEKOSZEWSKA-ZIETEK, P.; TURSKA-SZYBKA, A.; OLCZAK-KOWALCZYK, D.
Single nucleotide polymorphism in the aetiology of caries: systematic literature
review. Caries research, v. 51, n. 4, p. 425-435, 2017.



60

SHEIHAM, A.; JAMES, W.P.T. Diet and dental caries: the pivotal role of free sugars
reemphasized. Journal of dental research, v. 94, n. 10, p. 1341-1347, 2015.

TINANOFF, N. et al. Early childhood caries epidemiology, aetiology, risk assessment,
societal burden, management, education, and policy: Global
perspective. International journal of paediatric dentistry, v. 29, n. 3, p. 238-248,
2019.

VELLIYAGOUNDER, K. et al. One of two human lactoferrin variants exhibits increased
antibacterial and transcriptional activation activities and is associated with localized
juvenile periodontitis. Infection and immunity, v. 71, n. 11, p. 6141-6147, 2003.

VOLCKOVA, M. et al. Lack of association between lactotransferrin polymorphism and
dental caries. Caries research, v. 48, n. 1, p. 39-44, 2014.

WANG, M.; QIN, M. Lack of association between LTF gene polymorphisms and
diferente caries status in primary dentition. Oral diseases, v. 24, n. 8, p.1545-1553,
2018.

WANG, X. et al. Genes and their effects on dental caries may differ between primary
and permanent dentitions. Caries research, v. 44, n. 3, p. 277-284, 2010.

WEBER, M. et al. Redefining the phenotype of dental caries. Caries research, v. 52,
n. 4, p. 263-271, 2018.

WERNECK, R.l.; MIRA, M.T.; TREVILATTO, P.C.A critical review: an overview of
genetic influence on dental caries. Oral diseases, v. 16, n. 7, p. 613-623, 2010.

WORLD HEALTH ORGANIZATION. Sugars and dental caries. World Health
Organization, 2017.

WORLD HEALTH ORGANIZATION. Oral health surveys: basic methods. World
Health Organization, 2013.

WU, Y.M. et al. Association between lactoferrin gene polymorphisms and aggressive
periodontitis among Taiwanese patients. Journal of periodontal research, v. 44,
n.3,p.418-424,20009.

WYNE, A.H. Caries prevalence, severity, and pattern in preschool children. The
journal of contemporary dental practice, v.9, n.3, p. 24-31, 2008.

YU, L.X. et al. Genetic polymorphisms of the sortase A gene and social-behavioural
factors associated with caries in children: a case—control study. BMC Oral Health, v.
15, n.1, p. 54, 2015.



Box 1- Classification of Caries Status Based on the International Caries Detection
and Assessment System (ICDAS) Criteria.
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ICDAS code

Clinical surface condition

o hbhwWN=-0

Sound tooth surface

Visual change in enamel-seen dry

Distinct visual change in enamel

Localized enamel breakdown

Underlying dark shadow from dentine
Distinct cavity with visible dentine
Extensive distinct cavity with visible dentine




Table 1 - General characteristics of study participants
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ICDAS
Variables 0 1-2 3-6 P
n=48 n=248 n=152
Age [n (%)] 0.002
3 to 4 years 23 (47.9) 64 (25.8) 33 (21.7)
>4 to 5 years 15 (31.3) 98 (39.5) 52 (34.2)
>5 years 10 (20.8) 86 (34.7) 67 (44.1)
Sex [n (%)] 0.518
Boys 23 (47.9) 116 (46.8) 80 (52.6)
Girls 25 (52.1) 132 (53.2) 72 (47.4)
Household income** 0.012
<1 minimum wage 10 (21.3) 47 (19.0) 49 (32.9)
1< x £ 3 minimum wage 26 (55.3) 160 (64.5) 83 (55.7)
>3 minimum wage 11 (23.4) 41 (16.5) 17 (11.4)
Mother’s schooling
< 8 years 1(2.1) 3(1.2) 9(5.9) 0.023
>8 years 47 (97.9) 245 (98.8) 143 (94.1)
Visible biofilm Index [n (%)] <0.001
No 47 (97.9) 244 (98.4) 137 (90.1)
Yes 1(2.1) 4 (1.6) 15 (9.9)
Gingival Index [n (%)] 0.141
No 48 (100) 248 (100) 150 (98.7)
Yes 0 (0) 0 (0) 2(1.3)
Frequency of tooth brushing [n (%)]* 0.314
1-2 times per day 16 (33.3) 82 (33.1) 61 (40.4)
> 3times per day 32 (66.7) 166 (66.9) 90 (59.6)
Dental flossing [n (%)]* 0.623
Yes 32 (68.1) 165 (66.5) 94 (62.3)
No 15 (31.9) 83 (33.5) 57 (37.7)
Salivary flow (ml/min) 0.57 (0.40) 0.46 (0.41) 050 (0.33)  0.112

[median (IQR)]

Contingence table was analyzed by two-sided x? test, while continuous data by Kruskal-Wallis test.

P < 0.05 considered significant (bold). *Missing data. ICDAS: International Caries Detection and
Assessment System; ICDAS “0”: Caries-free; ICDAS “1-2”: White-spots presence; ICDAS “3-6”:
Presence of enamel and dentin caries; IQR: interquartile range. **Based on Brazilian minimum wage,

approximately US$ 295.00
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Table 2 - Association of drinks and foods rich in sucrose with caries status according

ICDAS criteria.

ICDAS

Variables 0 1-2 3-6* P

n=48 n=248 n=152

Plain cookies 0.443
Never* 5(10.4) 27 (11) 10 (6.7)
Occasionally* 26 (54.2) 109 (44.7) 75 (50.0)

Usually* 17 (35.4) 108 (44.3) 65 (43.3)

Wafer cookies 0.219
Never* 18 (37.5) 62 (25.3) 31 (20.8)
Occasionally* 26 (54.2) 150 (61.2) 98 (65.8)

Usually* 4 (8.3) 33 (13.5) 20 (13.4)

Fruit iogurt 0.142
Never* 7 (14.6) 18 (7.4) 14 (9.3)
Occasionally* 15 (31.3) 116 (47.7) 59 (39.4)

Usually* 26 (54.2) 109 (44.9) 77 (51.3)

Petiti suisse iogurt 0.255
Never* 13 (27.0) 52 (21.3) 29 (19.3)
Occasionally* 21 (43.8) 144 (59.0) 82 (54.7)

Usually* 14 (29.2) 48 (19.7) 39 (26.0)

Fermented milk 0.258
Never* 16 (33.3) 47 (19.3) 30 (20.1)
Occasionally* 17 (35.4) 114 (46.7) 71 (47.7)

Usually* 15 (31.3) 83 (34.0) 48 (32.2)

Sucrose 0.227
Never* 19 (39.6) 63 (26.3) 38 (25.2)
Occasionally* 14 (29.2) 97 (40.4) 54 (35.8)

Usually* 15 (31.3) 80 (33.3) 59 (39.0)

Chocolate powder 0.019
Never* 22 (45.8) 62 (25.3) 32 (21.3)
Occasionally* 9 (18.8) 55 (22.4) 34 (22.7)

Usually* 17 (35.4) 128 (52.3) 84 (56.0)

Bonbon 0.105
Never* 3(6.2) 3(1.2) 8 (5.3)
Occasionally* 30 (62.5) 178 (72.7) 104 (68.9)

Usually* 15 (31.3) 64 (26.1) 39 (25.8)

Soft drink 0.002
Never* 32 (66.7) 125 (51.0) 53 (35.3)
Occasionally* 14 (29.2) 99 (40.4) 80 (53.4)

Usually* 2(4.1) 21 (8.6) 17 (11.3)
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Industrialized juice 0.042
Never* 27 (56.3) 110 (44.9) 54 (36.0)
Occasionally* 16 (33.3) 84 (34.3) 53 (35.3)

Usually* 5(10.4) 51 (20.8) 43 (28.7)

Industrialized tea 0.304
Never* 36 (75.0) 182 (74.6) 107 (71.3)
Occasionally* 12 (25.0) 49 (20.1) 31 (20.7)

Usually* 0 13 (5.3) 12 (8.0)

Chocolate milk <0.001
Never* 30 (62.5) 71 (29.0) 51 (34.0)
Occasionally* 15 (31.3) 138 (56.3) 79 (52.7)

Usually* 3(6.2) 36 (14.7) 20 (13.3)

Stuffed cookies 0.073
Never* 38 (79.2) 150 (62.2) 97 (64.7)
Occasionally* 6 (12.5) 78 (32.4) 47 (31.3)

Usually* 4 (8.3) 13 (5.4) 6 (4.0)

Chocolate bar 0.286
Never* 7 (14.6) 18 (7.3) 17 (11.3)
Occasionally* 33 (68.8) 191 (78.0) 117 (78.0)

Usually* 8 (16.6) 36 (14.7) 16 (10.7)

Chocolate candy 0.350
Never* 13 (27.1) 50 (20.2) 23 (15.3)
Occasionally* 32 (66.7) 188 (75.8) 118 (78.7)

Usually* 3(6.2) 10 (4.0) 9 (6.0)

Contingence table was analyzed by two-sided x? test and data were presented as absolute number
and percentage. P < 0.05 considered significant (bold). *Reported by parents or caregivers of children.
#Missing data. ICDAS: International Caries Detection and Assessment System; ICDAS “0”: Caries-
free; ICDAS “1-2”": White-spots presence; ICDAS “3-6": Presence of enamel and dentin caries.
*Ocassionally- 1 time per week. *Usually- = 2 times per week.
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Table 3 - LTF rs1126478 genetic variation in different caries status by ICDAS criteria.

LTF SNV ICDAS
rs1126478 0 1-2 3-6 P
(n=48) (n=248) (n=152)
Genotypic 0.048
AA 12 (25.0) 99 (39.9) 59 (38.8)
AG 27 (56.2) 106 (42.8) 54 (35.5)
GG 9 (18.8) 43 (17.3) 39 (25.7)
Dominant 0.144
AA 12 (25.0) 99 (39.9) 59 (38.8)
AG + GG 36 (75.0) 149 (60.1) 93 (61.2)
Recessive 0.128
AA + AG 39 (81.2) 205 (82.7) 113 (74.3)

GG 9 (18.8) 43 (17.3) 39 (25.7)
Overdominant 0.036
AG 27 (56.2) 106 (42.7) 54 (35.5)

AA + GG 21 (43.8) 142 (57.3) 98 (64.5)

Allelic 0.700
A 51 (53.0) 304 (61.3) 172 (57.0)
G 45 (47.0) 192 (38.7) 132 (43.0)

Data presented as absolute number and percentage. Two-sided x? test, with P<0.05 considered
significant (bold). ICDAS: International Caries Detection and Assessment System; ICDAS “0”: Caries-
free; ICDAS “1-2”: White-spots presence; ICDAS “3-6”: Presence of enamel and dentin caries.

Table 4 - Susceptibility to dental caries according LTF rs1126478 genetic variation.
Adjusted odds ratio (Cles%)

LTF SNV
rs1126478 ICDAS
1-2 P 36 P

AGvsAA 050 (0.23-1.07) 0075  042(0.18-095)  0.038
GGvsAA  064(024-1.73) 0381  092(0.33256)  0.877
AG+GGvsAA  053(0.25-1.11) 0092  054(0.25-1.17)  0.120
GGvsAA+AG 099 (0.42-2.31) 0981  155(065-3.71)  0.325
AGvsAA +GG  058(0.30-1.13) 0109  0.43(0.21-0.87)*  0.020
AGVvsGG  0.77(0.32-1.89) 0572  0.45(0.18-1.15)  0.094
GvsAallele  0.82(0.52-1.30)f 0401  0.87 (0.55-1.38)*  0.553

Multinomial logistic regression adjusted for age, visible biofilm, frequency of consumption of stuffed
cookies, chocolate milk and soft drinks, with the “caries-free (ICDAS “0”) group” as reference. Clgs:
95% confidence interval; ICDAS: International Caries Detection and Assessment System; ICDAS “1-2”:
White-spots presence; ICDAS “3-6": Presence of enamel and dentin caries. *Not adjusted.

*P<0.05 considered significant.



Table 5 - LTF rs1126478 genetic variation in visible biofilm.
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| TE SNV Visible biofilm
1126478 Absence Presence P
(n=428) (n=20)
Genotypic 0.551
AA 161 (37.6) 9 (45.0)
AG 181 (42.3) 6 (30.0)
GG 86 (20.1) 5 (25.0)
Dominant 0.506
AA 161 (37.6) 9 (45.0)
AG + GG 267 (62.4) 11 (55.0)
Recessive 0.594
AA + AG 342 (79.9) 15 (75.0)
GG 86 (20.1) 5 (25.0)
Allelic 0.876
A 503 (58.76) 24 (60.0)
G 353 (41.24) 16 (40.0)

Data presented as absolute number and percentage. Two-sided x? test, with P<0.05 considered

significant (bold).



7 CONCLUSOES

O treinamento na metodologia ICDAS mostrou resultados satisfatorios,
estabelecendo boa concordancia entre examinadores;

A prevaléncia de carie em criangas de 3 a 5 anos ainda permanece alta
mesmo em criangas de um programa preventivo de saude oral,

Fatores intrinsecos e comportamentais, principalmente a frequéncia da
ingestao de agucar, sao fatores de risco associados ao desenvolvimento
de carie;

A escolaridade da mé&e e a renda sao fatores socioecondmicos
relacionados com a experiéncia de carie;

O método de deteccao de carie ICDAS mostrou eficacia na detecgao de
carie em seus estagios iniciais;

Este estudo sugere que a variante LTF rs1126478 foi associado a carie
dentaria na populacgao brasileira, entretanto mais analises sdo necessarias
para elucidar a real influéncia deste polimorfismo na suscetibilidade a

carie.
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APENDICE A - Termo de Consentimento Livre e Esclarecido

“ASSOCIAGAO DO POLIMORFISMO GENETICO E CARIE DENTARIA EM
CRIANGCAS ATENDIDAS NA BEBE-CLINICA DA UEL”

Prezado(a) Senhor(a):

Gostariamos de convida-lo (a) para participar da pesquisa “ASSOCIACAO DO
POLIMORFISMO GENETICO E CARIE DENTARIA EM CRIANCAS ATENDIDAS NA
BEBE-CLINICA DA UEL”, a ser realizada na Bebé-Clinica (situada na rua Benjamin
Constant, 800 Centro, telefone 3321-6336). O objetivo da pesquisa é avaliar a
presenca de carie nas criancas de 3 a 5 anos de idade que estdo sendo
acompanhadas na Bebé-Clinica, e investigar a associacdo da carie e fatores
genéticos através do estudo do DNA da saliva dessas criangas. A participagao do seu
filho(a) € muito importante e ela se daria da seguinte forma: primeiramente sera
realizada uma analise do prontuario do seu filho(a) desde o primeiro atendimento na
Bebé-Clinica até o presente momento, depois sera feita uma entrevista sobre a
condigdo de saude bucal de seu filho(a), um exame fisico bucal e coleta de uma
amostra de saliva. Todos esses procedimentos sao simples, rapidos e indolores.

Informamos que os riscos durante a coleta de saliva sdo minimos, podendo causar
um leve incémodo, que eventualmente pode resultar em choro da crianga, neste caso
a coleta sera interrompida e o paciente excluido da amostra. Durante a entrevista, os
riscos eventualmente podem estar relacionados ao constrangimento que as perguntas
do questionario possam ocasionar aos pais e cuidadores. Caso ocorra algum tipo de
desconforto o participante sera prontamente atendido e amparado pela pesquisadora.

Esclarecemos que a participacao da crianca é totalmente voluntaria, podendo o (a)
senhor (a): recusar-se a participar, ou mesmo desistir a qualquer momento, sem que
isto acarrete qualquer 6nus ou prejuizo a seu filho(a). Esclarecemos, também, que as
informacdes serao utilizadas somente para os fins desta pesquisa e serdo tratadas
com o mais absoluto sigilo e confidencialidade, de modo a preservar a identidade da
crianca. As amostras de DNA que porventura restarem apds a analise do polimorfismo
serao congeladas para utilizacdo em pesquisas futuras.

Informamos que esta pesquisa atende e respeita os direitos previstos no Estatuto da
Crianga e do Adolescente-ECA, lei Federal n° 8069 de 13 de julho de 1990, sendo
eles: a vida, a saude, a alimentagdo, a educagdo, ao esporte, ao lazer, a
profissionalizacéo, a cultura, a dignidade, ao respeito, a liberdade e a convivéncia
familiar e comunitaria. Garantimos também que sera atendido o Artigo 18 do ECA:” E
dever de todos velar pela dignidade da crianga e do adolescente, pondo-os a salvo de
qualquer tratamento desumano, violento, aterrorizante, vexatorio ou constrangedor.”
Esclarecemos ainda, que o (a) seu filho(a) nédo pagara e nem sera remunerado(a) por
sua participacdo. Garantimos, no entanto, que todas as despesas decorrentes da
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pesquisa serdo ressarcidas, quando devidas e decorrentes especificamente da
participagcdo do seu filho(a). Os beneficios esperados sdo o conhecimento da
prevaléncia da carie na populagdo estudada e melhor conhecimento dos fatores
genético que possam estar ligados a carie. Caso o(a) senhor(a) tenha duvidas ou
necessite de maiores esclarecimentos podera nos contatar, Prof. Dr. Emerson José
Venancio (emersonjvst@gmail.com) no Laboratério de Imunologia IV (salas 39 e 40)
Departamento de Ciéncias Patologicas, no Campus Universitario, telefone (43) 3371-
5766, ou procurar o Comité de Etica em Pesquisa Envolvendo Seres Humanos da
Universidade Estadual de Londrina, situado junto ao LABESC - Laboratério Escola,
no Campus Universitario, Rodovia Celso Garcia Cid, PR 445 KM 380 telefone 3371-
5455, email: cep268@uel.br. Este termo devera ser preenchido em duas vias de igual
teor, sendo uma delas devidamente preenchida, assinada e entregue ao (a) senhor

(a).

Londrina, de de 2017.

Pesquisador Responsavel: Paola Singi



77

APENDICE B - Questionario sociodemografico

Universidade
Estadual de Londrina

ASSOCIAGAO DA VARIANTE GENETICA rs1126478 DA LACTOTRANSFERRINA E
CARIE DENTARIA EM CRIANCAS ATENDIDAS NA BEBE - CLINICA DA UEL

Formulario N.: Prontuario N.: Data: /]

| - DADOS PESSOAIS

Nome completo:

Data de nascimento:

Idade: anos

Endereco:

Telefone:

Telefone de um parente para contato:

Nome da mae:

Idade:

Escolaridade da mae:

anos

() 1° grau completo

() 2°grau incompleto

Nome do pai:

() 1°grauincompleto ( ) 2°grau completo

() 3°grau ( completo ou cursando)

Idade:

Escolaridade do pai:

anos

() 1°grau completo

() 2°grau incompleto

Moradia: (

() outros

Quantas pessoas residem na casa?

() 1°grauincompleto ( ) 2°grau completo

() 3°grau ( completo ou cursando)

) propria () prépria em aquisicao ( ) alugada ( ) cedida




Quantas pessoas tem algum tipo de renda (trabalho remunerado, penséo,
aposentadoria).
Listar os moradores e a renda mensal de cada um

Morador Renda

Qual a cor de sua pele ou raga?

( Ybranca ( )preta ( )amarela ( )parda ( )indigena ( )ignorado

Classificagédo econdmica (ABEP, 2014)

Quantidade de itens
0 1 2 3 4 ou+

Televisdo em cores 0 1 2 3 4
Radio 0 1 2 3 4
Banheiro 0 4 5 6 7
Automovel 0 4 7 9 9
Empregada mensalista 0 3 4 4 4
Maquina de lavar 0 2 2 2 2
Video cassete ou DVD 0 2 2 2 2
Geladeira 0 4 4 4 4
Freezer (independente

ou parte da geladeira 0 2 2 2 2
duplex)

Il- SAUDE GERAL
A saude de seu filho(a) é:

( ) excelente ( ) muitoboa ( )boa ( )razoavel ( )ruim

Seu filho(a) teve problemas de saude nos ultimos seis meses?
()sim ( )nao

Se sim, qual o tipo de problema?

Seu filho(a) esta tomando algum medicamento?



() sim () n&o (pular para a questao 5)

Qual medicamento?

() analgésico/ anti-inflamatorios

Qual? () antiespasmaodicos
Qual?

() antimicrobianos Qual?

() psicofarmacos Qual?

() outros Qual?

ll- SAUDE BUCAL
Ha quanto tempo foi a ultima visita do seu filho(a) ao dentista?

( ) menos de 3 meses ( ) menos de 6 meses ( ) menos de 1 ano

Onde?

() Bebé - Clinica ( ) particular (liberal) ( ) particular (plano ou convénio)

Por que?
( )dor () consulta de rotina/ reparos/ manutencgao
() sangramento ( ) cavidade no dente

() feridas, carogos ou manchas ( ) outros:

Qual a frequéncia que seu filho(a) vai ao dentista?
() regularmente a cada seis meses
() uma vez ao ano

() somente quando apresenta algum problema

Como vocé classificaria a saude bucal do seu filho(a)?

( )n&dosabe ( )péssima( )ruim ( )regular ( )boa ( )otima

Como vocé classificaria a aparéncia dos dentes e gengivas do seu filho?

( )ndosabe ( )péssima( )ruim ( )regular ( )boa ( )otima

Como vocé classificaria a mastigacao do seu filho(a)?

( ) néo sabe ( ) péssima( )ruim ( )regular ( )boa ( )otima

Nos ultimos meses seu filho(a) teve dor de dente ou na gengiva?

( ) nenhumador ( )poucador ( )médiador ( ) muita dor
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Quantas vezes ao dia seu filho(a) escova os dentes?

( Juma ( )duas ( )trés ( )quatro ( )cinco ( ) mais de cinco

Vocé costuma passar fio dental nos dentes do seu filho(a)?

()sim ()nao
Quando usa?

( )umavez aodia( )duasvezes aodia ( )quando selembra( ) quando percebe
restos alimentares

Seu filho(a) teve algum trauma nos dentes deciduos?

()sim ( )nao

Qual a dimensao do trauma? Especificar
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ANEXO A — Odontograma, biofilme visivel e condi¢ao da papila gengival

BIOFILME VISIVEL NA SUPERFICIE VESTIBULAR DOS MOLARES SEM
EVIDENCIACAO (Indice de Silness e Loée, 1963 modificado)

54 55 64 65 74 75 84 85

0 — Auséncia de biofilme visivel
1 — Biofilme néo visivel, mas removido do sulco gengival com sonda periodontal
2 — Biofilme visivel apés secagem

3 — Biofilme abundante, visivel mesmo sem secagem

CONDICAO DA PAPILA GENGIVAL DA FACE PROXIMAL (Indice de Silness e Loe,
1963 modificado)

54 55 64 65 74 75 84 85

Distal | Mesial | Distal | Distal | Mesial | Distal | Distal | Mesial | Distal | Distal | Mesial | Distal

0 — Sadio
1 — Margem gengival vermelha, sem sangramento apds sondagem
2 — Margem gengival vermelha, com sangramento apds sondagem

3 — Sangramento apos jato de ar




ANEXO B — Questionario de Frequéncia Alimentar Semiquantitativo (QFAsq)

ANEXO 1

QFA
No de identifica¢ao:
Data: / /

1 - Dados de identificacio:

Nome da Crianga:

Responsivel pelas informagoes (grau de parentesco):

Endereco:

Telefone:

Nome da Mae:

Nome do Pai:

Género: ()M
()F

Data de nascimento:

Peso: kg

Altura: cm

Crianga freqiienta creche/escola: ( ) Nao
( )Sim — Nome
Desde qual idade?
Periodo: () Matutino
() Vespertino
( ) Integral

Caso a crianga fregiiente mais de um local:
Nome:

Desde qual idade?

Periodo: () Matutino
() Vespertino
() Integral
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QUESTIONARIO DE FREQUENCIA ALIMENTAR SEMIQUANTITATIVO

(QFAsqg)

Assinale com um X a guantidade de cada alimento gue a crianga consumiu

habitualimente durante os ultimos 6 meses

Arroz, Pao, Massa, Batata

Arraz Cozido
{3 colheres de sopa)

@ﬂmua
(Insencs de 1 vez por mes

@'1 a3 veres por més
@'1 VEZ ¢ BEMENa

&4 wEZBS POF SEMAENd
@1 VEZ pod dis
@.'Eo-umrs vezes par dia

Batats Cozida ! Puré
{1 colher de sarvir)

@Nunm

@Henns de 1 veZ por més
'[31 a3 vazes por més
@1 WET PO SEMana

'@2 a4 Vezes por SEMana
91 WEZ par dia

@2 ou mals vezes por da

Batata Frita
(1 ezcumadeira)

(Dnunca

(DMencs de 1 vez por mas
(31 a 3 vezes por mas

(31 vez por semana

Glz 5 4 vares por Samana
(91 vez por dia

@2 au Mmais vezes par daa

Biscollos sem Recheio
Tuesi (3 ou 4 unidades)

@Nunm

(GMenos de 1 vez por mas
91 a3 veres por mas
@1 WEZ DO semana

@2 & 4 verea por SEmana
91 wez por dia

@2 au mala vazes par dia

Biscoltos com Rechelo
Chocolate, Waler
(3 unidades)

(Dreunea
@Lﬁmdeiu&zpﬁrm
@1&3vezespum
@'h-ezpctsem
@za4weze5pum

Cersal Matinal tipo
Snowllakes®d
{1 micara)

@Hunm

'@Henﬁs de 1 vez por més
{31 8 3 vezes por més
{31 WEZ pOf semana

@2 a 4 vezes por samana

Macarrio Cozide
(1 escumadeira)

@iuﬂf‘&

@Menns de 1 vez por més
91 a 3 veres por mes
GH WET [ SEMANS

G'z 8 4 Veres por semana
@1 WEE pod ha

Macarrio Missin Miojo®
{113 do pacote)

Ghuunm

@Menm de 1 vez por més
'G'1 a 3 veres por mes
'@1 W&Z por saemana

@2 a4 veres por SEMAana
G1 Wez por dia

(GIMenos de 1 vez poe més
{31 a3 vezes pormes
@1 WEZ Dar semana

ad yares [pOF SEMLana
Q1 WaZ pof dia
@2 ou mais vezes por dia

LS

@Memdeiuezporm

(31 & 3 vezes por més
®1razpﬂraemarna

Gﬁjﬂume. por semana

@Hazporﬂm

ol mals vezes por dis

'@1 il ey @1 ol @2 OU Mais vezes por g @2 ou mais vezes por dia
@2 ou mals vezes por dia '@2 ou mals vezes por da
Plo Francés Espessanies - Maizenad,
{112 unidade) Farinha Lactea®, Mucilomi®,
Cremogemasi
@Nuncﬂ 1 ou 2 colheres de sopa)

Feijfo

@NUI'K:EI

{112 eoneha)

@'Mame g 1 wez por més
@'1 & 3 VeREs por més
Gh VEZ pOr BSmang

@2 & 4 VEIBS pOr SEmans
{1'}1 vez por dia

G]'z O Ml vezes por dis
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Verduras e legumes
Obs.: As sopas com os lequmes deverado ser informados no grupo dos salgados e preparagies
(a seguir). Neste momento, assinale apenas quando o alimento for consumido cozido, refogado

ou em salada.
Abbdbora Alface Repolho Tomate
(2 colheres de sopa) {2 folhas) ( 1 colher de sopa) (3 fatias)

(Owvunca
(Qmencs de 1 vez por mas

@133vezesparmee

(DNunca

@Menosoe1vezpotmés
@133vezespormes
@1 vez por semana

Onunca

@Menosde1vezpormes
@1a3vempo(ms
@1 vez por semana

i

@Menoede‘lvezpormés
@133vezespormés
@Ivezporsemana

(Dnunca
@Menosdelvezpormea

@153vezespatmee
@1vezporsemam
a 4 vezes por semana

(ONunca

(OMenos de 1 vez por mes
@1a3v&espormes
@1vezporsemana

2 a 4 vezes por semana

Onunca
(QMenos de 1 vez por mas
@1 a 3 vezes por més
O1 vez por semana

2 a 4 vezes por semana
@1 vez por dia

@1 VEZ pOr Semana
@Za4vezespusemm Gzadvuesporsemma QZadvezeeporsemane @234vezeepofsemana
Q‘lvezpordla ®1vezpord's ®1vezporas leezporda
020umalsvezespords OZoumalsvezesporda G)ZOUmuavezsspoldla QZoumaﬁvezespordla
Molho de Tomate Cenoura Chuchu Mandioquinha
(1 colher de sopa) (112 colher de servir) (1 colher de sopa) (1/2 colher de sopa)

B

(DMenos de 1 vez por més
@Iaavez.eepounes
O1vezporsemana

a 4 vezes por semana
@‘nezporaa

(Onvunca
@Meoosde‘lvezpormes
@1a3vezespormea
@1 VEZ pOr Semana

a 4 vezes por semana

Qlunm

@Menosdelvezpormés
G1asveaespormés
O1vezporsemsna
GZadvazeeporsemana

(@Onvunca

@Menosde1vezpormés
@183vezaspo¢més
O‘Ivezpotsemam
Qzalvezespotsemam

®1 vez por dia @1 vez por dia
Gzoumalsvezesporda OZoumalsvezasporda Ozmma‘svaz.espoldla @20uma-svezespovdla
Frutas
Banana Maca / Pera Laranja Suco de Laranja
(1 unidade) {1 unidade) (1 unidade) (1/2 copo)

DNunca
@Menoadeivezpormes
(91 2 3 vezes por mes
O1 VeZ por semana
@za‘vezesporsemana

(@pvuncs

(s o caldo) (112 copo)

@Menosdeuezpormee
@1a3vezespotmes
@‘Vvezpotsemam
GZalvezespotsemam
@1 vez por dia
@2mmaisvemspofaa

(ONunca

(DMenos de 1 vez por més

@1 a 3 vezes por més
@1vezporsemam @1
@zalvezesporsemana

@1 vez por dia @1

ou mais vezes por dia

@Nunca
OMemsde1vezpormes
O!a:ivezeepovmés

®2alvazeeporsemana

@20um&svezespovdla

®1 vez por dia Q1 vez por dia Q‘Ivazpovdla @1 vez por dia
OZoumaisvezespovdm GZOumaisvezespordla @20umaisvezesporm Ozoumalsvezespordm
Suco de outras frutas Mamao Goiaba
Maracujé, Abacaxi (1 fatia) (1/2 unidade)

Vez por semana

vez por dia
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Carnes e Ovos

Bife Carne cozida Lingiiga Perdigio® Presunto Sadia®
{1 unidade) Pancla ou moida (12 gomo) (1 fatia)
(/2 fatia’3d colheres de
SO
uncs Linca

de 1 VEZ por més
183 vezes por més
1 vez por semana
84 VEZES pOF SEMANE

Menos de 1 vez por més
1a 3 vazed por mas

1 V2 por semand

2 a 4 vezes por semana
1 wez por cia

Menos de 1 vez por més
183 vezea por més

1 WeZ por SEMAna

28 4 vezEs por SEMEna
1 waz por dia

1 i
ﬁmpa:fg U‘:ZE por ka : :Zrl?:l?linn:::m wm 2 au mais vazes par i1 2 ou mals vezes par dia
Bife de Figado de Boi Frango (Cozide, Frito, Peive (Cozido, Frito) | Ovo (Frito, Cooido)
i1 nnidade) Grelhado, Assado) (1/2 filé | 12 pedagn) | 11 nidaded
(1 pedago / 1 unidade)
unca

de 1 vez por més
& 3 vezes por més
1 ¥EZ POf SEMANE
sdv&zenpﬂrm
1 vez por dia
ou'mals vezes por s

= de 1 vaz por més
18 3 vezes por més
1 ¥EZ por semana
& 4 vaZes por EAMANS
{ vez pos dia
ol Mals vezes por dia

uncs
Menos de 1 vez por mas
1a 3 veres por més
1 WEZ POr SEMANa
2 4 VBZES pOr SEMmEna
1 wez por dia
12 au mals vezes por dia

Menos de 1 vez por més
1 &8 3 vazes por mas

1 ¥ez por semana

2 a4 vezes por Semana

1 vez por dia

2 ou mals vares pordia

Leite., Queijo, logurte

Leite fluido infegral

{1 xicara)

de 1 vez por més
183 vezes por mis
1 vez por semana
ad vezes por Semana
1 vez por dia
ou'mals vezes por dia

Leite em Pa Integral
diluido com dgua de
abasteciments piblico
{1 xicara)

s de 1 vez por més
1 a3 vezes por més
1 VBZ pOT SEMAans
84 VeZES PO SEMAENE
1 vez pos dia
U mals vezes por dia

Leite em Po Integral
diluido com dguea
mineral(l xicara)

urics
lenos de 1 vez por més
a 3veres pof més
WEZ [OF SEMMANS
2 & 4 vares por semand
1 vez por dia
ou mals vezes por dia

logurte de Frotas
(1 pote)

annane1mzwmeg
1a3 vezes por més
1 ez por semana
2 8 4 veres pOf SeMmana
1 vez par dia
12 ou mals vezes por dia

Danoninho® /
Chambinho®
{1 pote)

de 1 vez por més

ou mMals vezes por tia

Leite Fermentado
{Vakultiy
(1 pote)

2 4 yeZEs pof Samana
1 wez por dia
Oai MAIS VEZas pof 0

Margarina [ Manteiga
{1 colher de chi)

urica
Menos de 1 vez por mes
1 a 3 vezes por més
1 WEZ pOr Samana

a 4 vazes por semana
1 ez por dia
2 ou mals vezes por dia

(ueijo Muossarela
Tirolez®
(1 fatia)

anmﬂa 1 VEZ pOE Mes
1 a3 vezes por més
1 ez por semana
2 @ 4 vezes por SEMENa
1 vez por dis
2 ou mais vazes por dia

Requeijio
{1 colher de

ohremesa)
Q‘Nul“:a

1 vez por dia

nos de 1 vaz por més
1 & 3 vezes por més
1 vez por semana
2 & 4 vBZEs pOf SEMANE

ol man weres pod dis
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Agucar, Doces ¢ Salgadinhos

Chocolate  Bombam

Agucar
il 12 colher de sohremesa|

(Traunca
@Metmdetu‘ezpnrm

@'1&39&2&5pﬁnﬂ5
G1vezpmr5em
&admzespumm
@mmdla
aﬂmmﬂusuazaapum

Achocolnisdo em Fa
Sesenn®, Teddy®)
{1 172 colher de sobhremesaj)

@Hunn&

@Henm de 1 veZ por més
GH a 3 vazes por més
@1 VAT par Semana

@2 a4 vezes por semana
@1 waz par dia

G'z ou mals vezes par dia

Bals Comum ! Chocolnie
i1 fntinj

@Nmm

Gl!.'lannsﬁa 1 wez poe més
@1 8 3 vazes por més
GH VEZ pOF SEMana

@23 4 veZEs pOr SEMEna
@1 VEZ por (ks
@Znumla VEZSS por dia

i1 mmidmade)

(Dnunca

@Manmue 1 vz por mia
GH a3 vazes por mes
G1 WEZ par semana
@234 VEZES [OF S8TEna
{3'1 WeE por dia

@2 OU MBS vezes por dia

@NUI‘K:EI

Salgadinho | Batate Chips®
I} pacote pequeno)

@Mem de 1 vez par mis
@t B 3 veres por més
@'1 VEZ pOF S2MANS

2 & 4 VEZBS POl SBMANS
@t vez por dia
@2 DU M vezes por dis

Salgados e Preparacies
Palentn Sopa com Carne {legumes. Sopn sem Carme (legumes, Pilm de Qoreijo
Feijlin, macarrie) feijilm, macarrio) 11 nnidade pequena)
{12 prato)

E enlher de servir [ | ntia
@H&rﬂe da 1 vez por més

@133vueapumés
@'1 VEE POT SSITANE
&advﬂeapﬂ:s&mm
@'1 VEZ pOT g
&mmisv&zmwm

{12 pratnj

Iﬁ:hlunm

@1 a 3 vezes por mes
GH BT par SEMana

@1 Wwaz por dka

@MEI"ID!- o VEZ pOf mes

gzadmeawsanmna

@2 Ou mals vezes por dia

@'Huﬂm

@1 a 3 vezes por mes
GH VEZ (Of SEMANa
@23 4 yazes pof SEMana
@1 VEZ pof dia

@2 0U Mais vezes par dia

@Manns Oe 1 ¥EZ pf Més

{OMunca

@Henm de 1 vez pod mes
'|31 a 3 vezes por més
@1 WEZ pOr SEmana

@2 a 4 vezes por semana
{31 waz por e

@2 ou mais vezes por dia

{172 intin)

@Nunm

{31 a3 vezas por més
@1 Vez por semana

@1 ver por dia

[ Pizza Mussareln Perdigion

@MEI"IDE- Oe 1 vez por més

GZEI VEDSS O BeMana

'@2 ou mals vezas por dia

Samduiche (Aiste,
Hambarguer. Simples|
LT unidade}

{Dvunca
(Dhtencs de 1 vaz por més
(31 & 3 vezes poe mas
(@1 vez por samana
Gzadwzespmserrma

(@1 vez per dia
@2&1[!19}3 veIes por dE
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Bebidas

Uha Indmstrinlizsdo

Cafié com Agucar
i1 xicara de Cafi)

@aunca
@‘Memaﬂeiuezpnrm
@1savazaaporm
@'1 VET pOF SEMana
@'stvazasporaem
@1 vEz por dia
@me&lauezaawm

Refrigeranie Coca-Cala ®
{112 copa)

@Hunm

GMEHDS d& 1 vez por més
GH a 3 vezes por més
@1 WazZ por semana

@2 a 4 Vazes Or SeMana
GH waz por dia

Gz Ol MEIE vEZes par &

Soce Artificial tipo Tang®
{12 copuo)

@Nunm

@Memaee 1 WEZ PO Mg
@1 8 3 veZes por mes

@1 VEZ par semana

@2 a 4 VeZes por SemMana
@1 wez por dia

@2 0L MEE VEZBS por dia

{12 copnj

G,Nunr:a

@Menoa de 1 wez par mis
G'i a8 3 vezes por mis
@li VEZ POF SEmana

'@2 8 4 Vezes por Semana
@i vez por dia

'@2 Ol MMEES VEZeE por dia

Agus
{112 copap

@Nunm

(IMenos de 1 vez por més
{318 3 vezes por mes
G'l WeZ por semana

@2 ad yazes por 5emana

Cha Preto | Apichi)
{Li2 eopa)

(Dt
(Dntencs de 1 vez por mas
(31 a 3 vezes por mes
@1vezpa(5&nwu
234Nm5w5m

{Thaunca
@lﬁmdaiuezpnrm
@133v&zenparm
@'1 VEZ PO¥ BEMANa

& 4 VEZes pof Semans
I[Ii|.|'1 vez por dia
@Emmamu‘ezaparm

@iuncﬂ

GH a 3 vezes por més
@1 WEZ par semana

®1 waz por dia

@Manns de 1 vez por més

2 8 4 vezes por Semana

GZ 0OU mais vezes por da

mumm

@1 8 3 vezes po més
@1 VEZ O SEMANA

awezp-nrda

(IMeros de 1 vez por més

@2 & 4 veZes ol Semana

@2 ol mals vezes por dia

@1 WEZ por dia @Hezpcxma
Gz ouU mais vezes por dia @2 U mais vezes por dua
Qutros
Leite em Pi & hase de sujn Leile em P i base de saja Achocalntmdo Teddynho Bebida Issiénica
dhibuithn com dgue de iluido coom dgwir wimenal {1 mmielme Cintornde®
irhastecimente pablico {1 xicaru) {172 garrafn)
{1 xicmral
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ANEXO C — Aprovacdo Comité Etica em Pesquisa envolvendo seres humanos

CEP/UEL

- et LONDRINA - UEL
-

count 4 e UNIVERSIDADE ESTADUAL DE . C“i Plataforma

PARECER CONSUBSTANCIADO DO CEP
DADODS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Associacio do polimorfismo genético e cane dentaria em criangas atendidas na Bebé-
Clinica da UEL.

Pesquisador: Emerson José Venancio

Area Tematica: Genética Humana:
[Trata-se de pesquisa envolvendo Genética Humana que nio necessita de andlise
ética por parte da CONEP;);

Versdo: 2

CAAE: 56077916.2.0000.5231

Instituigio Proponenta: Programa de PG em Patologia Experimental
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 1.627.904

Apresentacio do Projeto:

Trata-se de um projeto de doutorado que tem como objetivo avaliar o polimorfismo genético do gene LTF &
uma possivel relagdo com a presenga ou auséncia de caries dentarias. Serdo incluidas no projeto 500
criangas de trés a cinco anos de idade, atendidas na Bebé&-Clinica da Universidade Estadual de Londrina
(UEL). Sendo 250 com historico de carie & 250 sem histérico de cérie dentéria.

Objetivo da Pesquisa:

Objetivo Primario:

Avaliar a presenga de polimorfismos do gene LTF, expresso no DNA gendmico da saliva de criangas, e sua
relacao com a cane dentaria.

Objetives Secundarios:

Realizar uma revisdo sistematica sobre a associagio de polimorfismos do gene LTF e a frequéncia de carie
dentaria em criangas; verificar a prevaléncia de carie na populagio estudada; identificar falores ambientais e
socioecondmicos relacionados a experiéncia de carie; determinar a frequéncia do polimerfismo LTF 140
AJG; selecionar polimorfismos do gene LTF que possam ser investigados com relacdo a frequéncia de carie
em criangas; determinar a frequéncia dos polimorfismos
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selecionados do

gene LTF em criangas com & sem carie; avaliar a associagdo dos polimorfismos selecionados do gene LTF
com a ocomméncia de cérie em criangas; determinar a interagio entre os polimorfismos do gene LTF & os
fatores intrinsecos & extrinsecos relacionados a doenca.

Avaliagdo dos Riscos e Beneficios:

Riscos:

A pesquisadora afirma que os riscos durante a coleta de saliva 580 minimos, podendo causar um leve
desconforto, gue eventualmente pode resultar em choro da crianga, neste caso a coleta sera interrompida e
o paciente excluldo da amostra. Durante a entrevista os riscos estio relacionados ao eventual
constrangimento gue as perguntas do questiondrio possam ocasionar aos pais e cuidadores. Caso ocomra
algum tipo de desconforto o participante sera prontamente atendido e amparado pela pesguisadora.
Beneficios:

Segundo a pesquisadora "o beneficios esperados sdo o conhecimento da prevaléncia da cérie na populagio
estudada & melhor conhecimento dos fatores genéticos que possam estar ligados a carie.

Comentarios e Consideragdes sobre a Pesquisa:

Quanto a selecio

Critério de Inclusdo: criangas na faixa etana de 3 a 5 anos, atendidas exclusivamente na Bebé-Clinica da
UEL, criangas que ndo apresentem doengas sistémicas, criangas que apresentem os dados clinicos
completos no prontuano de atendimento na Bebé-Clinica da UEL.

Critério de Exclusio: criangas com dados incompletos em prontuarios. criangas fora da faixa etariade 3a 5
anos, gue nao refomarem para exame clinico; criangas com doengas sistémicas que possam interferir na
pesquisa.

Quanto a intervencao

Sera realizado um estudo de coorte refrospective do prontuario de criancas atendidas na bebé clinica da
UEL do ano 2013 a 2015. Na consulta sera feita o exame clinico, seguido de uma profilakia & coleta de
saliva ndo estimulada por aspiracao. A analise do polimorfismo do gene LTF (rs 1126478), sera feita a partir
da extracio de DMA total de saliva usando o sistema de extragio
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Saliva Norgen de DNA

Isclation Kit (Morgen) seguindo as instrugbes do fabricante. A genotipagem sera feita por Restriction
Fragment Length Polymorphism-PCR (RFLP-PCR) como descritos por Wang et al., 2006; Wang et al., 2007;
Golshani et al., 2015. Para a determinacio do polimorfismo SMP{polimorfismos de nucleotideos tnicos) do
gene LTF rs 1126478 (140 AMG.2 éxon Lys/Arg) ser8o usados os oligonucleotideos iniciadores 5'CTG GCC
GTA GGA GAA GGA G-3 & 5'-C CGG AAT GGC CTG GAT ACA C-3', sendo o produto de PCR de 152
pares de bases digerido com a enzima Ear | Os produtos de PCR ser8o analizados por eletroforese em gel
de pofiacrilamida seguido de coloragio pela prata.

CQuanto a analize estatistica

A distribuigio de nommalidade dos dados quantitativos sera avaliada pelo teste de D' Agosting com cormecao
de Pearson. Dados com distribuicio parametrica serdo descritos em média e desvio-padréo e dados com
distribuic&o ndo paramétrica serdo descrtos como medianas & quartis. A associagio das vanaveis de
estudo serd avaliada por meio de regressao loglistica multivariada, considerando P < 0.05.

Quanto ao orgamento

O projeto prevé um custo de RS 12.500,00 para aguisico de material de consumo gue sera financiado

pelos membros da equipe.

CQuanio ao cronograma

Adequado.

Consideracies sobre os Termos de apresentacio obrigatoria:

A folha de rosto foi substitulda e esta preenchida e assinada adequadamente. Apresentou a carta de aceite
da instituicdo co-participante devidamente assinado - Bebé-ClinicalUEL. Apresentou o Termo de
Confidencialidade e Sigilo devidamente assinado O TCLE - redigido em forma de convite, com linguagem
acessivel obedecendo a resolucdo 466/2012.

Conclusdes ou Pendéncias e Lista de Inadeguacdes:

Recomenda-se aprovacao.
Consideracoes Finais a critério do CEP:
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Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Argquivo Postagem Autor Situacao
Informagtes Basicas|PE_INFORMACOES_BASICAS_DO_P | 26/06/2016 Aceito
do Projeto ROJETO 675537 pdf 17:27:34
TCLE { Termos de | Confidencialidade. pdf 26/06/2016 |Paola Singi Aceito
Assenfimento / 17:26:47
Justificativa de
Auséncia
Declaracao de Material _biologico.pdf 26/06/2016 |Paocla Singi Aceito
Manuseio Material 17:24:45
Bicldgico /

Bicrepositario /

Biobanco

TCLE/ Termos de | TCLE.docx 26/06/2016 |Paocla Singi Aceiio

Assentimento / 17:21:07

Justificativa de

Auséncia

Projeto Detalhado / | Projeto_CEP.docx 26/06/2016 |Paola Singi Aceito

Brochura 17:20:32

or

Folha de Rosto Folha_de_ Rosto2 pdf 26/06/2016 |Pacla Singi Aceilo
16:34:02

Declaracdo de Declaracao. pdf 1052016 |Paola Singi Aceito

Instituicao e 08-22:26

Infraestrutura

Situacdo do Parecer:
Aprovado

Necessita Apreciacao da CONEP:

MNao

LOMNDRINA, 07 de Julho de 2015

Assinado por:
Alexandrina Aparacida Macial Cardalli
{Coordenador)
Enderecn: LABESC - Sala 14
Balrro: Campus Uinversigrio CEP: B6.0ST-970

UF: PR Municipio: LONDRIMNA

Telefona: (43)3371-5455

E-mall: cep268@husl br
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