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RESUMO

Introducdo: A doenca periodontal (DP) e mucosite oral (MO) sdo condicdes
imunoinflamatérias que podem ser caracterizadas pela presenca constante de
inflamacédo sistémica e bacteremia. Objetivo: Avaliar o impacto da terapia
periodontal na MO e investigar a ocorréncia de patdogenos periodontais em pacientes
submetidos a quimioterapia para tumores solidos e prévia ao transplante de medula
O0ssea (TMO) Meétodos: Avaliagdo dos dados soOcio demogréficos, dados da
quimioterapia e comorbidades, além de avaliacdo sistematica orofacial. Estas
ocorreram previamente e entre 7 a 14 dias apo0s inicio da quimioterapia no grupo
saude periodontal (GSP). No grupo doenca periodontal (GDP) somente apds inicio
da quimioterapia, 7 a 14 dias. A mucosa oral foi examinada para avaliar a presenga
e grau da MO induzida por quimioterapia. Ainda, testes clinicos para diagnostico de
disfagia, avaliacdo de xerostomia e qualidade de vida relacionada a saude bucal
(OHIP-14); e classe socioeconémica dos pacientes. Foram coletadas em ambos
grupos, amostras subgengivais através da insercdo de cones de papel estéreis, nos
periodos descritos acima. Analise e quantificacdo da densidade bacteriana para
cada espécie e numero total de patégenos periodontais do “complexo vermelho”
determinadas através do ensaio biomolecular de FISH (hibridacdo in situ
fluorescente). Resultados: 51 pacientes com idade média de 51.1, sendo 38(74.5%)
do sexo feminino e classe socioeconémico C 22(43.1%) predominante. Mama foi o
local do tumor primario mais acometido 21(41.1%) e a doxorrubicina agente
quimioterapico 22(43.1%) prevalente. A morbidade mais associada a hipertensao
20(39.2%). GSP incluiu 33 pacientes e GDP 18 pacientes. Andlises estatisticas
revelaram que as distribuicdes dos pacientes em relacdo a incidéncia de MO néo
diferiu entre estes grupos. Grau 1 de MO foi o mais incidente. Dezesseis(31%)
pacientes desenvolveram MO, 9(56.2%) submetidos ao regime de condicionamento
quimioterapico prévio ao transplante, 7(43.7%) em quimioterapia comum para
tumores solidos. Na qualidade de vida relacionada a saude bucal, pacientes com
complicagBes bucais mostraram média OHIP-14 de 1.36, enquanto aqueles sem
complicacbes bucais média de 0.56, apds quimioterapia para tumores sélidos.
Conclusao: A saude periodontal, pode afetar a incidéncia e grau da MO induzida
por quimioterapia. Observando-se apenas pacientes com saude periodontal
submetidos ao regime de condicionamento quimioterapico e quimioterapia
convencional, encontrou-se menor incidéncia de MO, comparado a evidéncias
cientificas. A necessidade de inclusdo de pacientes com periodontite grave para
avaliar essa relacao dificultou tal julgamento.

Palavras-chave: Doenca Periodontal. Mucosite Oral. Periodontopatogenos.
Quimioterapia.



ABSTRACT

Background: Periodontal disease (PD) and oral mucositis (OM) are
immunoinflammatory conditions that can be characterized by the constant presence
of systemic inflammation and bacteremia. Objective: Evaluate the impact of
periodontal therapy in oral mucositis and investigate the occurrence of putative
periodontal pathogens in patients undergoing chemotherapy for solid tumors and
scheduled for hematopoietic stem cell transplantation (HSCT). Methods: This study
included an evaluation of demographic data, data chemotherapy and comorbidities,
and global systematic dental assessment. These were obtained prior and between 7-
14 days after initiated chemotherapy in periodontal health group (PH group). The
Periodontal disease Group (PD Group) was evaluated during 7 to 14 days after of
chemotherapy. The oral mucosa also was examined for scoring of chemotherapy-
induced oral mucositis. Furthermore clinical tests for dysphagia diagnosis and
evaluation of xerostomia and quality of life related to oral health; socio-economic
class of patients was determined. Subgengival samples were collected by inserting
sterile paper points for both groups, for same periods described above. Total number
of bacterial cells and cells from each species determined by FISH (fluorescence in
situ hybridization). Results: Fifty-one patients with solid tumors and scheduled for
HSCT were assessed to evaluate the impact of periodontitis in OM. Mean age was
51.12, 38(74.5%) were female and socio-economic Class C 22(43.1%) was
prevalent. The primary tumor site was most commonly breast cancer 21(41.1%) and
prevalent chemotherapeutic agent was doxorubicin 22(43.1%). The prevalent
morbidity associated was hypertension 20(39.2%). PH Group included 33 patients
and PD Group enrolled 18 patients. Statistical analyses revealed that the
distributions of patients with incidence of OM did not differ between both groups. The
majority incidence of grade 1 chemotherapy-induced OM was observed.
Sixteen(31%) patients developed oral mucositis, 9(56.2%) in patients undergoing
conditioning regimen prior HSCT, and 7(43.7%) in patients undergoing common
chemotherapy for solid tumors. Patients with oral complications showed a mean
OHIP-14 index of 1.36, while those who did not develop oral complications had a
mean OHIP-14 of 0.56, after chemotherapy for solid tumors. Conclusion: This study
demonstrated that oral health, could affect experience and incidence of chemo-
induced OM. When only patients periodontally healthy undergoing conditioning
regimen of therapy and conventional chemotherapy were observed, was noted a
lower incidence of oral mucositis, when compared with scientific evidences. The
need of inclusion of patients with severe periodontitis to evaluate this relationship
hampers such trial.

Keywords: Periodontal diseases. Oral mucositis. Periodontopathogens.
Chemotherapy.
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1 INTRODUCAO

O termo doenca periodontal (DP) compreende um grupo de doencas
inflamatorias que afetam os tecidos periodontais de protecéo e de suporte do
dente (osso alveolar, ligamento periodontal, cemento e gengiva). E
caracterizada como uma doenca imunoinflamatéria cronica de etiologia
multifatorial, sujeito e sitio especifica que evolui continuamente com periodos
de exacerbacdo e de remissao, resultando de uma resposta inflamatoria e
imune do hospedeiro a presenca de bactérias especificas e seus produtos
(LOE, et al, 1978; HUGSON e JORDAN, 1982; BAELUM; MANJI;
FEJERKOV,1988; BROWN; OLIVER; LOE, 1990; GRAVES e COCHRAN,
2003; ALMEIDA et al., 2006; DI BENEDETTO et al., 2013). Esta resposta
inflamatoria estd associada a elevados niveis locais e séricos de citocinas, tais
como interleucina-1 (IL-1), interleucina-6 (IL-6), prostaglandina E2 (PGE2) e
fator de necrose tumoral (TNF) que desencadeiam a libertacdo de proteina-C
reativa a partir do figado, contribuindo assim para inflamacdes sistémicas
(BURT, 2005; OLRICH; CULLINAN; SEYMOUR, 2009; BARTOLD; CANTLEY;
HAYNES, 2010; CHAPPLE e GENCO, 2013; LIMA e LARA, 2013). Além desta
importante resposta inflamatéria insidiosa, a DP, muitas vezes constitui um foco
infeccioso importante, podendo levar a bacteremia e ter inidmeras outras
repercussfes sistémicas, inclusive, tornando o paciente com doencas crénicas
e graves, refratario ao tratamento (SIQUEIRA e TEIXEIRA, 2001;
HOLMSTRUP e GLICK, 2002; RABER-DURLACHER et al., 2002; TUNKEL e
SEPKOWITZ, 2002; FABRI et al., 2014).

Como qualquer doenca insidiosa, instala-se lentamente, sem apresentar
sintomas especificos; geralmente, € negligenciada por pacientes e por
profissionais de saude, o que possibilita sua progressao e agravamento. Seus
principais sinais e sintomas sdo sangramento gengival espontaneo ou
provocado, mobilidade dental, sensacdo de dente crescido, halitose e, em
estagios avancados, dor (LINDHE et al., 1999). Porém, pacientes com
neutropenia grave, condicdo comum em pacientes submetidos a terapia para o
cancer, os sinais e sintomas clinicos tradicionais de inflamacédo e edema néao

estdo presentes (PETERSON et al., 1987); o que muitas vezes pode dificultar
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seu diagnostico (HEDEN; WENNSTROM; LINDHE, 1999; SIQUEIRA e
TEIXEIRA, 2001).

Especialmente nestes pacientes, outra importante doenga que acomete
a boca é a mucosite oral (MO). Esta inflamacdo da mucosa constitui uma das
mais importantes complicacdes bucais dos doentes em tratamento para o
cancer e esta associada a maior frequéncia e maior tempo de internacdo, uso
de medicacdes narcoticas prolongadas e maior incidéncia de infeccdes
oportunistas (RUESCHER et al., 1998; SONIS et al., 2001; LAMBERTZ et al.,
2010; GUSSGARD et al., 2014; CHAVELI-LOPEZ e BAGAN-SEBASTIAN,
2016). A primeira manifestacdo na mucosa é o desenvolvimento de uma
coloragéo esbranquigada por insuficiéncia de queratina. Subsequentemente, a
mucosa torna-se atrofica, edematosa, eritematosa e friavel (VIEIRA e LOPES,
2006). Areas de ulceracdo desenvolvem-se com a formacéo de uma membrana
superficial fibrino-purulenta amarelada e removivel, com regiées centrais
necrosadas (VIEIRA e LOPES, 2006). Os sinais e sintomas da MO incluem
eritema, edema, ulceracéo e dor, podendo interferir nas atividades diarias como
fala, alimentacdo e degluticdo, resultando em desidratacdo, ma nutricdo e
infeccbes oportunistas (RUESCHER et al., 1998; SONIS et al, 2001;
CORACIN et al., 2013; GUSSGARD et al., 2014; CHAVELI-LOPEZ e BAGAN-
SEBASTIAN, 2016). A ocorréncia da mucosite oral, frequentemente, ocasiona
modificagcdes na terapia contra o cancer e interfere no prognéstico do doente
(ROSENTHAL, 2007; RUSSO et al., 2008; LAMBERTZ et al.; 2010; CAMPOS
et al, 2014). Adicionalmente, durante o tratamento do cancer, a contagem de
neutrofilos pode estar diminuida e a funcdo linfocitaria pode ser alterada,
colocando os doentes em risco para infeccbes bacterianas. A presenca de
mucosite pode atuar como uma porta de entrada para as bactérias bucais na
corrente sanguinea, o que pode levar a bacteremia e sepse, com uma elevada
morbidade e mortalidade (RABER-DURLACHER et al.,, 2002; TUNKEL e
SEPKOWITZ, 2002; VAN DER VELDEN et al., 2014; CHAUDHRY et al., 2016).
Acredita-se também que a gravidade da doenca periodontal e inflamacéo
podem estar relacionadas com maior risco de bacteremia nestes pacientes
(HOLMSTRUP e GLICK, 2002).

Estudos demonstram que elevados indices de placa bacteriana e

inflamacédo gengival estdo correlacionados com a incidéncia de mucosite oral,

Cristina de Paula Novaes
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reforcando a ideia de que a inflamacdo € um fator preditivo de incidéncia de
mucosite e retardo na cicatrizacdo (SANTOS et al., 2011; CORACIN et al.,
2013; KHAW et al., 2014). Este dado é especialmente importante nos pacientes
em tratamento contra 0 cancer, que podem apresentar graus variados de
imunossupressao, aumentando consideravelmente o risco para infeccOes
bacterianas (em patrticular, infeccdes odontogénicas) (RABER-DURLACHER et
al., 2002; TUNKEL e SEPKOWITZ, 2002; VAN DER VELDEN et al., 2014).
Diante da escassez de evidéncias cientificas, torna-se oportuno a
realizacdo de estudos voltados para investigacbes que permitam elucidar a
associacdo de doencas bucais infecciosas, como a doenca periodontal e a
mucosite oral nos pacientes submetidos a terapia para o cancer e a
participacdo de tipos microbianos envolvidos nestas enfermidades. Desta
maneira, o tratamento da periodontite e a consequente melhora da saude bucal
poderdo contribuir para a reducdo da gravidade e da incidéncia de MO
melhorando a sobrevida e a qualidade de vida nestes pacientes, ja que podera
melhorar a tolerabilidade e permitir maior eficicia da terapia para o cancer.
Portanto, o objetivo desta pesquisa € avaliar o impacto da terapia
periodontal na mucosite oral, caracterizar as principais complicacdes bucais da
quimioterapia, relacionar ao nivel sécio econdémico, a qualidade de vida e
pesquisar a ocorréncia de periodontopatogenos putativos no paciente
submetido a quimioterapia para tratamento de tumores sélidos e indicacdo de
transplante de medula o6ssea (TMO). Com base neste conhecimento,
poderemos contribuir para um melhor progndstico e sobrevida, além de reduzir
0S custos por internacdes e medicamentos impactando, positivamente, na

oncologia clinica.
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2 PROPOSICAO

Esta pesquisa teve como principal objetivo avaliar o impacto da
terapia periodontal na mucosite oral no paciente submetido a quimioterapia
para tratamento de tumores solidos e indicacdo de transplante de medula
ossea (TMO).

Os objetivos especificos foram:

- Caracterizar as principais complicagbes bucais da quimioterapia

relacionando-as ao nivel sdcio econémico e a qualidade de vida;

- Pesquisar a ocorréncia de periodontopatdégenos putativos do
complexo vermelho.

Cristina de Paula Novaes
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3 MATERIAL E METODOS
3.1 Procedimentos Eticos

O estudo foi realizado entre o periodo de janeiro de 2015 a maio de
2016 em pacientes diagnosticados com tumores soélidos e em pacientes com
indicacdo de transplante de medula 6ssea (TMO); indicados a tratamento
quimioterapico. Estes pacientes foram tratados, respectivamente, no Instituto
Oncologico do Hospital 9 de Julho de Juiz de Fora (ANEXO A), e no Servico de
Hematologia e Transplante de Medula Ossea do Hospital Universitario da
Universidade Federal de Juiz de Fora (ANEXO B). Este estudo foi aprovado
pelo Comité de Etica em Pesquisa CEP/UFJF, parecer 1.684.653 (ANEXO C)
de acordo com as atribuicdes definidas na Res. CNS 466/12 e com a Norma
Operacional N°001/2013 CNS. Todos os pacientes inseridos na pesquisa foram
esclarecidos em relacdo ao estudo e forneceram livremente consentimento
informado (ANEXO D).

3.2 Delineamento do estudo

Trata-se de um estudo intervencionista, longitudinal prospectivo, coorte,
no qual 51 pacientes consecutivos com indicagdo e em tratamento
quimioterapico foram incluidos em dois grupos. O Grupo saude periodontal
(GSP) composto de 33 pacientes com saude periodontal; e o Grupo Doenca
Periodontal (GDP) constituido de 18 pacientes com diagndstico de periodontite
de acordo com os critérios da Academia Americana de Periodontologia
(Parameters on chronic periodontitis, 2000) (Figural).

Cristina de Paula Novaes
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Grupo Grupo
Saude 33 pacientes Doenga _
Periodontal / consecutivos com Periodontal /18 pacientes
/ i consecutivos
saude periodontal, iados i4
avaliados avaliados ja em
reviamente ao tratamento
Pratamento guimioterapico e com

quimioterapico periodontite

Figura 1 - Esquema do delineamento do estudo.
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3.3 Fluxograma do delineamento do estudo

Amostra

Pacientes diagnosticados com tumores solidos e pacientes com
indicacdo de TMO; Indicados a quimioterapia

~

( Grupo Saude Periodontal (GSP)

Pacientes com saude periodontal
avaliados prévio ao tratamento
guimioterapico (n=33)

\ _/

Critérios de Exclusdo

Deficiéncias Cognitivas;
Radioterapia; Edéntulo.

4 )

Grupo Doenga Periodontal (GDP)

Pacientes que estavam em
tratamento quimioterapico e com
diagnostico de periodontite (n=18)

- _/

Avaliacoes

12. Avaliagdo sistematica da saude bucal,
nivel socioecon6mico e qualidade de
vida prévia ao tratamento
quimioterapico

22, Avaliacdo sistematica da saude bucal,
ocorréncia da mucosite e sua gravidade,
e qualidade de vida entre 72 e 142 dias
apos inicio da quimioterapia

|

32, Monitoramento da resolugao
completa da mucosite oral

12, Avaliacdo sistematica da saude bucal,
ocorréncia da mucosite e sua gravidade,
nivel socioecon6mico e qualidade de vida
entre 72 e 142 dias apds inicio da
quimioterapia

22, Monitoramento da resolucdo
completa da mucosite oral

Figura 2 - Delineamento dos grupos de estudo.
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3.4 Amostra

Foram incluidos no estudo, pacientes diagnosticados com tumores
sélidos e pacientes com indicagdo de transplante de medula 6ssea (TMO);
indicados ao tratamento quimioterapico. Os pacientes foram entdo abordados e
avaliados por unica examinadora, sendo diagnosticados com saude ou doenca
periodontal através dos critérios da Academia Americana de Periodontologia,

Grupo Saude Periodontal (GSP): 33 pacientes consecutivos abordados
previamente ao tratamento quimioterapico (quimioterapia para tumores sélidos,
e quimioterapia prévia ao transplante de medula Ossea), que receberam
tratamento periodontal realizado na Faculdade de Odontologia da Universidade
Federal de Juiz de Fora ou em outro servigo de escolha do proprio paciente.
Foram entéo incluidos neste grupo, aqueles pacientes com saude periodontal
definido de acordo com os parametros da Academia Americana de
Periodontologia (Parameters on Chronic Periodontitis, 2000), ou seja: indice
Gengival = 0-1; Profundidade Clinica de Sondagem inferior a 3 mm; indice de
Sangramento inferior a 20%. Durante a quimioterapia estes pacientes foram
acompanhados para verificar a ocorréncia e grau da mucosite oral.

Grupo Doenca Periodontal (GDP): 18 pacientes consecutivos com
tratamento quimioterapico ja iniciado e diagnosticados com periodontite
(Parameters on chronic periodontitis, 2000). Estes pacientes foram avaliados
para verificar e caracterizar a presenca da MO e/ou DP. Pacientes
diagnosticados com DP ou qualquer outra doenca odontolégica jA em
guimioterapia foram encaminhados para tratamento odontolégico. O momento
deste tratamento foi definido juntamente com o médico responsavel.

Os pacientes diagnosticados com doenca periodontal foram tratados na
Clinica de Periodontia na Faculdade de Odontologia da Universidade Federal
de Juiz de Fora.

A MO foi tratada tanto no grupo saude periodontal, quanto no grupo
doenca periodontal.

Todos os pacientes que concordaram em participar do estudo assinaram

o termo de consentimento livre e esclarecido.

3.4.1 Tratamento Periodontal
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O tratamento periodontal consistiu de: A-Raspagem e alisamento
coronario e radicular com o uso do aparelho ultrassonico sob anestesia local
com prilocaina a 3% com 1:100.000 de felipressina. B-Orientacdo das medidas
de higiene bucal através de identificacdo da placa dental com solucéo
evidenciadora de fucsina e uso da escova dental segundo a técnica de Bass
modificada, de fio dental e de escova interdental. C- O p&s-operatoério consistiu
de cuidados locais (bochechos leves com clorexidina a 0,12%) e
analgésico/anti-inflamatério ndo hormonal por 72 horas. D- Profilaxia antibiética
nos casos indicados de acordo com os critérios descritos pela American Heart
Association de 1997.

Durante o tratamento periodontal o tecido inflamatério que geralmente é
descartado foi fixado em formaldeido 4% e enviado para analise
histomorfolégica a fim de confirmar a presenca de inflamacao crbnica no

laboratorio de Anatomia Patoldgica Bucal da mesma faculdade.

3.4.2 Tratamento da Mucosite Oral

Todos os pacientes receberam tratamento para MO, de acordo com o
protocolo do Grupo de Estudos da Associagcdo Multinacional de cuidados de
suporte no cancer (MASCC/ ISOO) (LALLA et al., 2014). O tratamento da MO
consistiu em: utilizacdo de laser de baixa poténcia He-Ne (632,8nm, 60mW)
com aplicacéo pontual sobre a lesdo da MO (4J/cm?) e em varredura (2J/cm?)

sobre toda a mucosa bucal, em dias alternados.
3.4.3 Determinacao do tamanho da amostra

Considerando os critérios de inclusdo e exclusdo estabelecidos, o
tamanho da amostra proposto levou em consideracéo o cronograma do estudo
com o tempo disponivel para a pesquisa e a capacidade do observador em
obter esses pacientes. Determinando assim um maior tamanho possivel, dentro

dos limites, para um resultado confiavel dentro dessa amostra.
3.5 Critérios de Incluséo
Para serem elegiveis nesse estudo, foi necessario que os pacientes

apresentassem:
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- Diagnostico histopatoldgico de tumores solidos.

- Diagnéstico de patologia hematolégica com indicagcdo de Transplante de
Medula Ossea (TMO).

- Indicac&o de tratamento quimioterapico, sendo 0s agentes quimioterapicos de
escolha cisplatina; doxorubicina; fluorouracil/leucovorin/oxaliplatina; melfalano;
fludarabina/bussulfan; fludarabina/melfalano; leucovorin/etoposide/ara-
C/melfalano. Estes quimioterapicos foram selecionados por serem os de maior

escolha para o tratamento das patologias nos hospitais incluidos na pesquisa.

- Autorizacao para realizacdo da pesquisa assinando o termo de consentimento

livre e esclarecido.
3.6 Critérios de Exclusao
Os pacientes excluidos apresentaram:
- Deficiéncias cognitivas.
- Tratamento Radioterapico concomitante.
- Edéntulos

.- Pacientes que ndo completaram o ciclo da quimioterapia devido a ébito ou

abandono do tratamento e/ou estudo.
3.7 Avaliacbes

Todas as avalia¢des foram realizadas por uma Unica examinadora.
3.7.1 Grupo Saude Periodontal (GSP)

33 pacientes consecutivos com saude periodontal avaliados prévio ao

tratamento quimioterapico.

o 12 Avaliacdo: Avaliagcdo sistematica da saude bucal, nivel
socioeconbmico e qualidade de vida prévia ao tratamento

quimioterapico.
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e 22 Avaliacdo: Avaliacdo sistematica da saude bucal, ocorréncia da
mucosite e sua gravidade, e qualidade de vida entre 7° e 14° dias apés
inicio da quimioterapia.

e 32 Avaliagdo: Monitoramento da resolucdo completa da mucosite oral.

3.7.2 Grupo Doenca Periodontal (GDP)

Dezoito pacientes consecutivos em tratamento quimioterapico ja iniciado e

diagnosticados com periodontite.

e 123 Avaliacdo: Avaliacdo sistematica da saude bucal, ocorréncia da
mucosite e sua gravidade, nivel socioeconémico e qualidade de vida
entre 7° e 14° dias apds inicio da quimioterapia.

e 22 Avaliacdo: Monitoramento da resolucdo completa da mucosite oral.

3.8 Instrumentos de coleta de dados
Foram utilizados os seguintes instrumentos de avaliagéo:
3.8.1 Fichas clinicas e Questionarios

Ficha clinica (ANEXO E) da Equipe de Dor OrofaciallATM do Hospital
das Clinicas da Faculdade de Medicina da Universidade de Sé&o Paulo
(SIQUEIRA e TEIXEIRA, 2001) para a obten¢éo de informagdes relativas aos
dados demogréaficos do paciente, histéria médica, tipo de patologia
apresentado por cada paciente e o tratamento ao qual foi submetido
(informagBes obtidas nos prontuarios). A ficha também avaliou o sistema
estomatognatico, a partir dos dados da histéria odontolégica e exame fisico
orofacial sistematico. Esses dados foram utilizados para avaliar fatores de risco
e agravantes das complicacdes bucais do tratamento quimioterapico. Foram
avaliadas as seguintes complicacdes: Mucosite oral, para obtencdo de dados
sobre a presenca e gravidade da mesma de acordo com a classificacdo da
gravidade da mucosite oral segundo a Organiza¢cdo Mundial da Saude — OMS;
Candidiase; Trismo; e caracterizagdo da dor orofacial quando presente. Testes
clinicos para diagnéstico de disfagia (ANEXO F) (WU et al., 2004). Avaliagdo
periodontal através dos seguintes indices: indice de Placa (IP) (SILNESS e
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LOE, 1964.); indice de Sangramento a Sondagem (SS) (AINAMO e BAY,
1975); Profundida Clinica de Sondagem (PCS) (O'LEARY e RUDD, 1963) e
Profundidade Clinica de Insercdo (PCl) (AMERICAN ACADEMY OF
PERIODONTOLOGY, 1999) para avaliar, através destes parametros clinicos o
grau de comprometimento periodontal e atividade de doenca. O indice gengival
(IG) registra alteracbes da forma e contorno dos tecidos periodontais. O IP foi
utilizado para avaliar a condicdo de higiene bucal, calculado pelo nimero de
superficies dentarias coradas por pastilhas evidenciadoras de placa,
multiplicadas por 100 e dividido pelo namero total de superficies. Inflamacao
gengival foi avaliada pelo indice de sangramento gengival, determinado pelo
namero de superficies sangrantes apdés sondagem com sonda periodontal,
multiplicado por 100 e dividido pelo namero total de superficies. A PCS foi
realizada introduzindo-se a sonda periodontal no sulco gengival, obtendo-se
uma medida da margem gengival até o fundo do sulco. Também foi realizada a
medida da distancia entre a margem gengival e o limite esmalte-cemento (LEC-
MG), que fornece dados com relagdo a presenca ou auséncia de recessao ou
hiperplasia gengival. Com estas duas medidas (PCS e LEC-MG) foram obtidas
a PCI, ou seja, a quantidade clinica de insercdo de cada dente. Estas medidas
foram realizadas nas seis faces de cada elemento (mesiovestibular, cervical,

distovestibular, mesiolingual, lingual e distolingual) (Figura 3).

/|

Figura 3 - Avaliacdo periodontal. Introdu¢cédo da sonda periodontal no sulco gengival na regido
mesiovestibular do elemento 41 (incisivo central inferior esquerdo).
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Questionario de Xerostomia (ANEXO G), que consta de oito perguntas
validadas na literatura cientifica para avaliar a sensa¢cédo de secura na boca do
paciente (FOX; BUSCH; BAUM,1987; PAI, GHEZZI; SHIP, 2001) através da
escala visual analdgica (EVA). A xerostomia foi considerada para médias com
valor > 2 (GOMES et al., 2014).

Questionario do perfil de impacto de saude bucal (Oral Health Impact
Profile - OHIP), (ANEXO H) criado por Slade e Spencer (SLADE e SPENCER,
1994) amplamente utilizado em diferentes culturas e perfis sociodemograficos.
O OHIP foi desenvolvido para fornecer uma mensuragdo abrangente de
disfungdo, desconforto e incapacidade atribuida a condicdo bucal. Tais
informacbes visam a complementagdo dos indicadores tradicionais de
epidemiologia bucal de doengas clinicas e, desse modo, fornecem um perfil do
"impacto da doenca" em populacdes e a eficacia dos servicos de saude em
reduzir esses impactos. A versao original do OHIP apresenta sete dimensoes,
contendo 49 itens em um questionario respondido com uma escala do tipo
Lickert, com cinco opg¢des que variam de "nunca" até "sempre".

Questionario Classe socioecondmica (ALMEIDA e WICKERHAUSER,
1991) (ANEXO 1), para caracterizar o perfil socioecondmico da populacdo

estudada.
3.8.2 Avaliacao Microbiolbgica
A) Obtencéo do espécime clinico

Para a obtencdo do espécime clinico (coletas), foram coletadas
amostras de placa subgengival de cada paciente.

Para a obtencdo das amostras de placa subgengival, foram utilizados
cones de papel absorvente para coleta de microrganismos dos sitios
periodontais (Figura 4). Ap6s um minuto em contato com o sitio eleito para
coleta os cones foram introduzidos em tubos de micro centrifuga estéreis
previamente pesados.

As coletas foram realizadas no Grupo Saude Periodontal nos seguintes
momentos: previamente ao tratamento quimioterapico, entre o 7° e 14° dias
apos inicio do tratamento quimioterapico. E no Grupo Doenga Periodontal, as

coletas foram realizadas entre o 7° e 14° dias ap0s inicio da quimioterapia.
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(

Figura 4 - Coleta com cone de papel absorvente na regido de doenca periodontal (sulco
mesiolingual do dente pré-molar inferior direito).

B) Processamento do espécime

O material foi identificado (ANEXO J) e transportado para o laboratorio
de Fisiologia e Genética Molecular Bacteriana, Departamento de Parasitologia,
Microbiologia e Imunologia do Instituto de Ciéncias Biologicas da Universidade
Federal de Juiz de Fora, em contato com gelo reciclavel, em caixa de isopor e
processados em um intervalo maximo de 2 horas ap0s a coleta.

No laboratério, cada amostra foi pesada e acrescentada um mililitro de
salina estéril e homogeneizada. Esta foi armazenada a -20°C até o momento
dos ensaios para FISH (fluorescence in situ hybridization) para quantificacdo da

densidade das bactérias do complexo vermelho.

3.9 Analise Estatistica

A andlise dos dados foi conduzida de maneira a respeitar a natureza dos
mesmos. Foram utilizados o teste de Mc Nemar (variaveis qualitativas) e teste
do sinal para dados pareados (variaveis quantitativas), quando a intencéo foi
comparar observacdes, de um mesmo grupo, feita em tempos distintos (grupo

saude periodontal antes e depois da quimioterapia). Quando a intencéo foi
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comparar dois grupos distintos (grupo saude periodontal e grupo doenca
periodontal) foram utilizados o teste exato de Fisher (varidveis qualitativas) e o
teste de Wilcoxon (variaveis quantitativas). Por fim, quando a intencéo foi
comparar grupos independentes (grupos saude periodontal com e sem
complicacdo, como mucosite, por exemplo, e grupo doenca periodontal com e
sem complicacdo) foi utilizado o teste de Kruskall-Wallis. Em todos os testes

estatisticos foi considerado um nivel de 5% de significancia.
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Abstract

This narrative review aims to update the reader about the current issues
surrounding central aspects implicated in the relationship between oral
mucositis and periodontitis. We searched Medline/PubMed database. English-
language publications were included. Paired reviewers selected articles for
inclusion and extracted data. Forty three studies met our inclusion criteria. The
majority of the studies were review (62,8%) and clinical studies (37,2%). There
Is a lack of studies regarding the association of periodontal disease and oral
mucositis. However, there are pathogenic similarities between them. Look for
scientific evidence to confirm the relationship of periodontal disease and oral
mucositis is imperative. Hence, will be possible developing specific
interventions to reduce efficiently, periodontal disease, a treatable condition that
might interfere with the incidence and severity of oral mucositis, a particular
adverse effect of cancer treatment.

Key Words: Periodontitis, oral mucositis, cancer therapy
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STATEMENT OF CLINICAL RELEVANCE

This article aims to update the reader as to the current issues
surrounding central aspects implicated in relationship between oral mucositis
and periodontitis. The scientific evidence included helps clinicians understand
the pathophysiology mechanism of this association, highlighting a proposition of

a new look for the patients under cancer therapy.

Conflicts of interest: None.

Cristina de Paula Novaes



Impacto da terapia periodontal na mucosite oral e identificacdo de microrganismos orais prevalentes 30

ACKNOWLEDGEMENT

We are also grateful to Cynthia Savioli who moderated this paper and in
that line improved the manuscript significantly.

This study did not receive any financial support.

The authors declare no conflicts of interest.

Cristina de Paula Novaes



Impacto da terapia periodontal na mucosite oral e identificacdo de microrganismos orais prevalentes 31

INTRODUCTION:

Oral mucositis (OM), a side effect of cytotoxic cancer therapy, is a pain
full condition with negative impact in daily activities and also leads economic
consequences. Despite of research efforts to better understand its
pathogenesis and discover effective interventions, OM is still, an unmet need
with a high priority for the development of an effective treatment.*

Periodontal inflammation is a prevalent condition on population, with
known contribution to systemic inflammation, producing elevated levels
circulating of cytokines [interleukin-1 (IL-1), interleukin-6 (IL-6)], prostaglandin
E2 (PGEZ2), tumor necrosis factor (TNF) and C-reactive protein.>®

Both conditions are characterized by an exuberant inflammatory reaction,
regulated by an infiltration of immune cells, enzymes and proinflammatory
cytokines such as TNF and interleukins, which outcome in both, soft and hard
tissue, destruction. Further, OM and periodontal disease (PD) are two most
common chronic inflammatory diseases in adults patients receiving cancer
therapy,*® and despite of the clear pathogenic similarities between them, its
relationship is few studied.

Thus, we propose a new look for the patients under cancer therapy and
that have periodontitis diagnose. The evidences indicate that these patients
could suffer of a higher severity of oral mucositis. Therefore, the aim of this
study is to review the physiopathological mechanisms that could explain this
biological plausibility.
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REVIEW METHODS:

PubMed/Medline databases were searched for articles in English
language focused in pathogenic mechanisms of periodontal disease and oral
mucositis.

The search strategy has involved a combination of titles and relevant
keywords in the medical area.

The search terms that we used were "periodontal disease",
“periodontitis pathogeneses”, “oral mucositis”, oral mucositis pathogeneses”,
“systemic disease and periodontal disease”, “cytokines”, ‘“inflammation”,
“infection”.

The search included the period between 1997 and 2014, which
considered clinical trials, systematic reviews and experimental animal studies.

All articles identified were full texts.
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KNOWLEDGE ABOUT PERIODONTAL DISEASE

Periodontal disease (PD) is a complex disease in which the structures
of tooth protection (classified as gingivitis) and tooth supporting (classified as
periodontitis) are affected. Periodontitis are the main cause of oral infections
and tooth loss. The etiology is multifactorial, with local and systemic factors
enrolled. Opportunistic infections stand out among the risk factors for outset and
development of PD, with a potential risk factor for bacteremia and focal
infection. The clinical appearance of periodontal diseases is determined by host
response against bacterial stimulus. Although, specific bacteria are the major
etiologic agents of PD, the host response has an important role in damage of
the periodontal tissues.”®

PD show high prevalence, with about 90% of the adult population
suffering from gingivitis, 60% having chronic periodontitis and 5-15% with
aggressive periodontitis.?>*

The disease is initiated by certain species of sub gingival gram-negative
anaerobic bacteria that co-exist within dynamic communities of highly organized
architecture biofilm.'° In periodontal health, the ordered structure of the dental
plaque biofilm consists, predominately, of gram-positive, facultative anaerobic
bacteria, although the onset of the disease is associated with a shift to gram-
negative anaerobic bacteria, which begin to colonize the sub gingival pocket.!*
The high numbers of red complex members such as Porphyromonas gingivalis,
Treponema denticola and Tannerella forsythia correlates, strongly, with
periodontal tissue destruction. Prevotella intermedia and Fusobacterium
nucleatum, both members of the orange complex, are also associated with
diverse forms of periodontal disease.™

Numerous evidences strongly suggest that host inflammatory response
drives tissue destruction, and that the variability of host responses determines
the variability in the clinical manifestation of periodontitis. Hence, although
bacteria are necessary for disease initiation, they are not sufficient to cause
disease progression. The inflammatory response in a susceptible host is

crucial 313
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The destruction of soft and hard tissues, seen in periodontitis, is the
result of not only a large number of cytokines, but also, the sustained presence
of other effector molecules released by resident and migrating cells. Together,
these inflammatory mediators of inflammation are able to induce the cascade of
molecular events associated with extracellular matrix degradation and resultant
tissue damage.>

The regulation of the immune response depends of inflammatory
cytokine production by different subpopulations of helper T lymphocytes (Th),
which act enhancing or attenuating the inflammatory response in periodontal
tissues and, thus, determining the activity or the latency of periodontal
lesions*®. These cytokines include prostaglandin E2 (PGE2), tumor necrosis
factor-alpha (TNF-a), IL-1 alpha (IL-10), IL-1 beta (IL-1B), and others.?

A biologic system model has been explored with bacterial components,
environmental factors and host-genetic variations associated with disease. In
this model the products of microbial complexes active the immune inflammatory
mechanisms that, subsequently, influence the behavior of bone and connective
tissue metabolism. For each individual there are combinations of genetic
variations and environmental factors. These genetic and environment factors
act on biologic mechanisms to modify the expression of genes activated by the
bacterial products. Within this framework, discrete modules of genetic,
environment and other modifying factors would define a specific expression

pattern that represents the shift from health to disease.®

PERIODONTAL DISEASE AND SYSTEMIC DISEASE: BRIEF UP-TO-

DATE

Several systemic conditions are associated with a higher prevalence of
periodontal disease like diabetes mellitus (DM). Chronic hyperglycemia due to
structural changes occur (such as a reduction in vascularization and
leucodiapedesis, and increased collagenase has been the reduction of scarring)
which end accelerating periodontal destruction.*®*’ Thus, people with diabetes

are at increased risk for periodontal disease.
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Other diseases may also predispose to PD like autoimmune diseases.
Patients with rheumatoid arthritis, dermatomyositis, lupus erythematosus and
ankylosing spondylitis have more prevalent and more severe PD than patients
without these conditions.’®*?° In addition, patients with chronic orofacial pain,
and Alzheimer's disease also have worse gingival indexes.?>*

On the other hand, systemic exposure to periodontal pathogens, their
toxins and periodontal inflammatory mediators may have deleterious effects on
different organs or systems. It was reported three mechanisms by which
periodontal infection can influence systemic health: metastatic infection (caused
by the translocation of Gram-negative bacteria of periodontal pocket into the
blood flow), metastatic lesions (e.g., vascular injury caused by the effects of
toxins microbial and circulating pro-inflammatory mediators) and metastatic
inflammation (due to the immune response to periodontal pathogens and their
toxins).1%%

There is increasing evidence that systemic inflammation results from
the entry of oral microbial agents and their virulence factors into the circulation.
Elevated serum levels of C-reactive protein and other acute-phase reactants
and raised biomarkers of oxidative stress evidence this. It is, therefore,
biologically plausible that non-resolving chronic inflammation derived from

periodontal disease impacts on systemic health. (Figure 1)
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!

Systemic effects

Figure 01- The destruction of soft and hard tissues in periodontitis is the result of a large
number of cytokines and effector molecules released by resident and migrating cells. These
signals and the oral microbial agents and their virulence factors entry into the circulation and
impacts on systemic health (TNF- Tumour necrosis factor alpha, IL- Interleukin, PGE-
prostaglandin, LPS-Lipopolysaccharide).

table

Furthermore, periodontitis shares many common risk factors with
chronic systemic diseases. These factors include smoking, diabetes, obesity,
nutritional dysfunction, stress, ageing and race / ethnicity, among others. The
oral cavity can act as a reservoir and a potential source for dissemination of
pathogens to distant body sites. Access to non-oral sites is facilitated by
bacteremia, which occurs following even minor oral routines, such as daily tooth
brushing, as well as by dental procedures.’

Indeed, gingivitis and periodontitis can also induce a series of immune

changes in circulating immune complexes, due to the failure of autoimmune
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regulation and tolerance, contributing to the emergence and progression of
autoimmune diseases.*

Accordingly, dental and medical care should be more carefully
integrated. Then, health education program should encourage the improved oral
health beside the current healthy lifestyle guidelines, alongside smoking
cessation, satisfactory diet and exercise. These current evidence is such that
prevention and treatment of periodontal disease may reduce chronic systemic

disease risk and the onset of others immune inflammatory diseases.?*

ABOUT ORAL MUCOSITIS

Oral mucositis is an acute reaction associated with radiotherapy,
chemotherapy or a combination of both treatments.?® It is one of the most
common complications of oral anticancer treatment, being found in about 40 -
46% of patients receiving chemotherapy.?®?’

Among patients with head and neck tumors treated with radiotherapy,
90-97% presents some degree of mucositis and generally 50% develop grade
Il or grade IV mucositis.?®

The clinical manifestations of OM include signs and symptoms of
inflammation, varying from mild erythema, edema, and soreness to extreme
pain and ulceration that require analgesic medication. Severe OM interferes
with daily activities, such as speaking, eating, and swallowing, resulting in
dehydration, malnutrition, and opportunistic infections, with a negative impact
on the quality of life.?** When severe oral mucositis develops, cancer treatment
may be modified or even halted which can limit the efficacy of treatment, and
this is estimated to occur in about 10-25% of all patients, although interruption
rates as high as 47% have been reported.®

The progression of OM has been described in five stages.** The
initiation phase is characterized by two events: injure DNA and strand breaks
resulting in clonogenic death of basal epithelial cells directly by radiation and
chemotherapy. Even more significant from the standpoint of ultimate tissue
damage, is the generation of reactive oxygen species (ROS), which decreases

the cell turnover, attacking epithelial cells and connective tissue and affecting, in
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particular, epithelium, and blood vessels. The second stage is characterized by
primary damage response to chemotherapy, radiation, and ROS initiating a
series of interacting biological events. Transduction pathways triggered by DNA
strand breaks and lipid peroxidation prompt the activation of a number of
transcription factors, such as nuclear factor- KB (NF-KB), wintless pathway
(Wnt), p53. Chemotherapy and radiation can directly activate NF-kB. Indirectly,
it can be activated by ROS. Among the 200 genes whose expression is
governed by NF-KB are those associated with the production of molecules,
which have demonstrated activity in the pathogenesis of mucositis including
cytokines and cytokine modulators, stress responders (i.e. COX-2, inducible
Nitric Oxide -synthase, superoxide dismutase), and cell adhesion molecules.
Importantly, apoptosis is an important consequence of the effects of NF-KB in
normal cells.’

Therefore, there is a production of various inflammatory mediators such
as TNF-qa, Interleukin-18 (IL-1B) and interleukin-6 (IL-6) that stimulate pro-
apoptotic enzymes, blocking the growth and differentiation mechanisms and
initiate the tissue damage.® This stage is recognized by signal amplification.

Ulceration is the most symptomatic and probably the most complex
stage. The bacteria on the ulcer surface are active contributors to the mucositis
process. Cell wall products (i.e. lipopolysaccharides, lipoteichoic acid, cell wall
antigens, and a-glucans) penetrate into the submucosa, now rich in
macrophages, stimulate those cells to further secrete pro-inflammatory
cytokines. In granulocytopenic patients, there is a risk that intact bacteria may
invade submucosal vessels to produce bacteremia or sepsis.*?

The majority of cases of OM heal spontaneously. Ulcer resolution is the
result of an active biological process in which signaling from the submucosa’s
extracellular matrix (ECM) guides the proliferation, migration and differentiation
of the epithelium bordering the ulcer. This is the healing stage.*

The severity of mucositis depends of a number of factors including the
administered dose, the dose fraction, the volume of tissue treated and the type
of radiation given. The patient factors include the type of malignancy, patient

age and oral health.®®
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BIOLOGICAL LINKS BETWEEN ORAL MUCOSITIS AND

PERIODONTITIS

The debilitating effects of mucositis can result in unplanned treatment
interruptions or even premature cessation of treatment. The risk of systemic
infections and even death is increased in patients with mucositis, since the
lesions act as a gate way of oral bacteria into bloodstream, which can lead to
bacteremia and sepsis, with a high morbidity and mortalityin susceptible
individuals.?**°

The role of the periodontal disease in some systemic conditions has
been demonstrated. Some studies have shown that it plays an important role in
cardiovascular, metabolic, autoimmune diseases and neurovascular
conditions.!” 2% 21 2. 37 perigdontal disease can be related to refractory
craniofacial pain and also to worsening of Alzheimer disease.?: % In these
studies, the main pathophysiological mechanisms involved are related to the
constant release of cytokines that generates systemic inflammation as well as
aspects related to bacteremia.®

Thus, both oral mucositis and periodontal disease are
immunoinflammatory condition characterized with the continuing presence of
systemic inflammation and bacteremia.> ' *° These conditions are prevalent in
patients receiving cancer therapy and could put them at risk of systemic
complications.? Considering these data, it is plausible to explore the possibility
of link between OM and PD. However, clinical and/or laboratory studies
involving oral mucositis and periodontal disease inter-relationships are scarce in
the scientific literature available.

Recently, it was suggested a “two-hit'model to justify the association
between radiation-induced oral mucositis and periodontitis.** This model
suggests that inflammation at the periodontium level which is periodontitis (first
‘hit’) followed by radiation (second ‘hit’) can lead to an exacerbated response in
the form of oral mucositis. The converse may also hold true in that radiation-
induced oral mucositis (first ‘hit’) exacerbates the inflammatory response of

developing periodontitis (second ‘hit).3
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Really, many factors can directly affect the change of mucosal
exposure to radiation, the protection of mucosal cells and the local inflammatory
response.”’ It was reported that reducing dental plaque and gingival
inflammation by oral care was positively correlated with OM, corroborating the
idea that oral inflammation is predictive of OM incidence and healing time.*®
Also, preliminary findings showed that there was a trend towards a greater
proportion of periodontitis patients in the mucositis groups than in the non-
mucositis group.*

Another relevant feature in this association is that the cytokines
involved in the pathogenesis of OM are common to those involved in the
pathogenesis of PD. The progression of both, PD and OM, occurs due to a
combination of factors, including increased levels of pro-inflammatory cytokines
(such as IL-1, IL-6, TNF-a), metalloproteinases (MMPs), prostaglandin E2
(PGE2) , low levels of anti-inflammatory cytokines (such as IL-10) and
transforming growth factor (TGF-B).% * © 32

As indicated previously, nuclear factor-kB (NF-KB) is thought to play an
important role in the pathobiology of mucositis, particularly with respect to the
upregulation and subsequent expression of the pro-inflammatory cytokines
TNF, IL-1b and IL-6. The activation of NF-KB can be facilitated by various
factors including both radiation and chemotherapy as well as infectious agents
and inflammatory cytokines*? such as PD.

On the order hand, the inflammatory response altered by
radio/chemotherapy put patient at risk for progression of PD?* 3¢ triggering a
new cycle of up regulation of cytokines (Figure 2).

Despite these findings, the role of microorganisms in the development
and course of mucositis are not clear. The increase in gram negative organisms
were seen during ulceration, and the reestablishment of normal bacterial
proportions was a requirement for spontaneous ulcer resolution, irrespective of
bacterial numbers.® Clinical trial results suggest that anti-bacterial strategies
have been ineffective as OM interventions [43]. However, the interventions
analyzed were systemic antimicrobial therapy, and, to affect periodontal biofilm,
is crucial the mechanic removal of dental biofilm (root planning).

Further, clinical and laboratorial systematic investigations are required

about PD and OM patients. The clinical success of prevention and therapy of
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OM depends on several biological factors. Moreover, it is important to achieve
more insight into the pathobiology of mucositis as well as into periodontitis, both

with individual discrepancies and genetic variances that support susceptibility.

CONCLUSION

Investigate the association of PD and OM is particularly important. PD
is a treatable condition and, if it really can interfere with the incidence and
severity of OM, the establishment of specific interventions to reduce efficiently
PD, could better control the OM, a serious adverse effect of cancer treatment.
Despite advances in medical care to improve survival in cancer patients,
infectious diseases are responsible for significant morbidity and mortality in
these patients. Prompt diagnosis, appropriate management of oral infections,

and preventive procedures are crucial to optimal assistance.
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Abstract

Patients undergoing cancer therapy usually experience the oral
complications. These manifestations are often unnoticed and not treated, then
may be responsible for worsening of the general state of the patient's health.
The aim of this study was to assess and characterize orofacial complaints and
oral complications in patients undergoing cancer therapy. We evaluated 28
patients with solid tumors undergoing chemotherapy, through a systematic
orofacial evaluation. The average age was 54.5 (x 12.46) years, with
predominance of women n = 23 (82.14%). Socioeconomic classes B and C
were the most prevalent in the study n = 13 (46.43%) each. Most of the patients
had one n = 11 (39.29%) or two n = 9 (32.14%) comorbidities, most of them
presented arterial hypertensive and were in use of antihypertensive drugs n =
13 (46.43%). The most frequent tumor was breast cancer n = 19 (67.86%) and
the most patients had their diagnosis performed within 3 months n = 15
(53.57%). Eighteen (64.29%) patients developed oral complications during
chemotherapy and xerostomia scored the highest incidence n = 14 (50%). The
OHIP-14 mean index was 2.59 ranging from 0 to 7.29. These data reinforce the
crucial role of the dentist in the multidisciplinary team, helping in the oral
diagnose and provide a specific relieve of patients complaints impacting

positively on their quality of life.

KEYWORDS: Cancer, Chemotherapy, Oral Manifestations, Quality of life
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Introduction

The side effects and adverse reactions related to cancer therapies can
trigger complications in the oral cavity. These effects cause acute and late
toxicities that may be underreported, under recognized, and undertreated®.
Numerous studies have identified, and report a wide range of incidence and
severity for different oral complications from cancer therapies. These include:
oral mucositis, xerostomia, bleeding, dysphagia, dysgeusia, caries, periodontal
disease, infection (bacterial, viral, and fungal), pain, trismus,
osteoradionecrosis, growth and developmental disturbances, and salivary gland
dysfunction®>*,

These oral complications can compromise patients’ health and quality of
life, and, worst of all, affect their ability to complete cancer treatment’.
Furthermore, may lead to discomfort and even severe pain in the injured part of
the body, patient’s nutritional deficiency, delay in the administration of oncologic
drugs or dose limitation, increase of hospitalization time and the related
expenses, as well as septicemia and life threatening diseases in some cases
5,6,7.

Among oral complications, oral mucositis stands out. Oral mucositis
refers to erythematous and ulcerative lesions of the oral mucosa observed in
patients with cancer being treated with chemotherapy, and/or with radiation
therapy to fields involving the oral cavity®®. It has been consistently reported to
occur in at least 75% of patients treated with irradiation for head and neck
cancers, individuals receiving conditioning regimens for stem cell transplant and
protocols for acute leukaemia. This adverse reaction occurs in 20-40 % of
patients receiving conventional chemotherapy™®.

Mucositis and dry mouth were the most frequent concomitant oral
manifestations associated with cancer therapies (16.33%)°. So, xerostomia is a
subjective symptom of a dry mouth deriving from a lack of saliva. It is
important to note that a dry oral mucosa is friable and susceptible to trauma,

12,13

inflammation, and irritation~~°. Considering these aspects, a decrease in

salivary production or changes in its qualitative properties may cause a health-

related poor quality of life'* and oral lesions'**3.
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Moreover, other oral complication associated with cancer therapy, is
dysphagia. It is a symptom of swallowing dysfunction that not only deprives
people of the pleasure from eating but also endangers patient health by creating
a risk of aspiration pneumonia and malnutrition*>*°. It is related to a number of
factors such as direct impact of the tumor, cancer resection, chemotherapy, and
radiotherapy and to newer therapies such as epidermal growth factor receptor
inhibitors'”. Concomitant oral complications such as xerostomia may
exacerbate subjective dysphagia®’.

Oral candidiasis is one of the most common opportunistic infection of the
oral cavity’®*®. Oral candidiasis manifested as acute or chronic disease and
either superficial or disseminated systemic mycosis. It has been associated with
multiple host risk factors and it is common in patients with head and neck
cancers, especially during chemotherapy and radiotherapy. It usually manifest
as acute erythematous candidiasis, but the diagnosis may often be missed, as it
may be mistaken for radiation mucositis°.

Last but not least, another important complication is orofacial pain. It may
be caused by cancers or cancer-related therapy. The incidence of pain varies
widely based on the patient population and the type of treatment. The most
common etiology of cancer pain is local tumor invasion (primary or metastatic),
involving inflammatory and neuropathic mechanisms. As malignant disease
advances, pain usually becomes more frequent and more intense. Additional
expressions of orofacial cancer pain include distant tumor effects, involving
paraneoplastic mechanisms. Pain secondary to cancer therapy varies with the
treatment modalities used: chemo-radiotherapy protocols are typically
associated with painful mucositis and neurotoxicity. Surgical therapies often
result in nerve and tissue damage, leading, in the long term, to myofascial and
neuropathic pain syndromes?:%2,

Considering our limited understanding of the burden of illness in the oral
cavity from various cancer therapies and how it impacts the quality of life of the
patient undergoing cancer therapy, we performed the systematic orofacial
assessment of patients undergoing chemotherapy. It is essential knowing the
patient and act promptly, through the identification and treatment of oral
complications, thus allowing better comfort and results of therapy in patients

undergoing cancer treatment.
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Methods
Patients

This study was conducted from January 2015 to April 2016, at a local
hospital. Were evaluated 28 patients with cancer diagnosis. All subjects were
informed about purposes of the study and provided written informed consent.
The study was approved by the Ethics Committee (n. 1.684.653). Inclusion
criteria were patients with solid tumors undergoing chemotherapy treatment.
Exclusion criteria for this study were cognitive impairment, patients undergoing
radiotherapy concomitant chemotherapy, patients who received treatment for

oral complications previously, and patients with cognitive deficit.

Assesments

The study involved a retrospective analysis of data on the demographic
characteristics of the study population, clinical diagnosis of cancer as well as
treatment used, which were obtained from medical records. Cross-sectional
study was also performed to evaluate the stomatognatic system from dental
history data, orofacial physical examination, clinical tests for dysphagia

diagnostics®, questionnaires for the evaluation of xerostomia®*?°

and quality of
life related to oral health®®. The socio-economic class®’ of all patients was
determined. All the evaluations were performed between 7-14 days after the
first day of chemotherapy?®. They were applied to all patients equally by an

experienced and trained dentist.

Instruments of evaluation:

1. Standardized clinical form to obtain information on patient
demographics, their medical history and presence of chronic diseases as
covariates, type of cancer presented by each patient and treatment
which was submitted (information obtained from medical records).
Further, were assessed the stomatognathic system, from the data of

dental history and orofacial physical examination?’. This data was
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assessed to assess the presence of the signs and symptoms of oral
changes and/or oral complications of cancer treatment.

2. Oral mucositis (OM) and its severity were assessed
according to the classification of the World Health Organization — WHO?.

3. Clinical diagnostic tests for dysphagia®, and
characterization of orofacial pain, when presented.

4. Xerostomia Questionnaire  which consists of eight
questions. To evaluate the feeling of dryness in the patient's mouth?*2>
Based on the severity of the symptoms, the patients were classified as
xerostomic or not. Xerostomia was considered for averages values > 2°°,
according to the visual analogue scale (VAS).

5.  Questionnaire of oral health impact profile®® (Oral Health
Impact Profile - OHIP). The OHIP was developed to provide a
comprehensive measurement of dysfunction, discomfort and disability
attributed to oral health. The OHIP-14, wich was used in this study,
contains 14 items that are grouped into seven dimensions of impact:
functional limitation, physical pain, psychological discomfort, physical dis-
ability, psychological disability, social disability and handicap. The
participants respond to each item according to the frequency of the
impact on a 5-point Likert scale (ranging from 0O to 4): never, hardly ever,
occasionally, fairly often, and very often.

6. Questionnaire socioeconomic  ABA-ABIPEME?’  to

evaluation the socioeconomic class of the population studied.

Statistical analysis

A descriptive study was made for the demographic, oncologic and

associated comorbities and oral complaints data. In order to relate oral

complications with the patients values of gingival index (Gl) the Fisher’s exact

test was used and to study possible relations between oral complication and

plaque index (PI), CPOD index and OHIP evaluations, the Wilcoxon test was

applied.
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Results

Demographic data

Twenty eight patients with solid tumors with chemotherapy indication
were assessed, 05 (17.86%) men and 23 (82.14%) women, with a mean of
54.5+12.46 years (ranging from 31 to 77 years). The general characteristics are
presented in Table 1.

Table 1. Socio-demographic and clinical data variables description of

cancer patients (n=28)

Demographic data Study Group n=28
Sex n(%) F=23 (82.14)

M=5 (17.86)
Age (mean £ SD) 54.5 +12.46
(minimum-maximum) (31-77)

Socioeconomic class n(%)

A 0 (0)

B 13 (46.43)
C 13 (46.43)
D 2 (7.14)

E 0 (0)

n = number of patients; %= relative frequency in percentage; F=Female; M=Male; SD=standard
deviation.

Oncologic disease characteristics

Breast cancer was the most frequent site of tumor n=19 (67.8%),
followed by gastrointestinal n=3(10.7%) and sarcoma n=2(7.1%). The prevalent
diagnostic time was until 3 months n=15(53.5%) at the moment of dental
assessment. There was predominance of adjuvant treatment n=17(60.7%). And
the most prevalent chemotherapeutic agent was doxorubicin n=20(71.4%).

Twenty-two (78.5%) patients have some comorbidity. Eleven (39.2%) of
them had only 1 and eleven (39.2%) had 2 or more comorbidities. The most
prevalent morbidity associated was hypertension n=13(46.4%) and gastritis

n=7(25%). In consequence, there was predominance of current use of
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antihypertensive drugs n=14(50%) and antacid n=7(25%). The oncologic

disease characteristics and comorbidities of all patients are detailed in Table 2.

Table 2. Oncologic diseases characteristics and associated comorbidities

Variables n (%)
Tumor site

Breast 19 (67.86)
Gastrointestinal 3(10.71)
Sarcoma 2 (7.14)
Colo Uterino 1(3.57)
Lung 1 (3.57)
Gall Bladder 1(3.57)
Mediastinal neuroendocrine 1 (3.57)
Diagnostic time

<3 months 15 (53.57)
3-6 months 9 (32.14)
6-12 months 1 (3.57)
>12 months 3(10.71)
Treatment

Adjuvant 17 (60.71)
Curative 4 (14.29)
Neoadjuvant 2 (7.14)
Palliative 5 (17.86)
Chemotherapeutic agent

Doxorubicin 20 (71.43)
Cisplatin 5 (17.86)
Fluorouracil/leucovorin/oxaliplatin 3 (10.71)
Presence of associated disease

No one 6 (21.43)
1 11 (39.29)
2 or more 11 (39.29)
Drugs

Antihypertensive 14 (50)
Analgesic 3 (10.71)
Anticonvulsant 2 (7.14)
Antibiotic 1 (3.57)
Non-steroidal anti-inflammatory 1(3.57)
Antacid 7 (25)
Thyroid 2 (7.14)
Antidepressant 1 (3.57)
Hypoglycemic 1(3.57)

D vitamin 1 (3.57)
Antiviral 1(3.57)
None 5 (17.86)

n= number of patients; %=relative frequency in percentage
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Oral complaints and complications evaluation

In this study, 18 participants (64.2%) had, at least, one oral complaint
and/or complication resulting from chemotherapy, while 10 (36.8%) had never
noticed no change in the oral cavity. The most prevalent oral complication was
xerostomia n=14 (50%), followed by dysphagia n=10 (35.7%), mucositis n=6
(21.4%), candidiasis n=2 (7.1%) and orofacial pain n=2 (7.1%). The oral
complications are shown in figure 1.

Figure 1: Presence of oral complications

14
12 -
10 -

W xerostomia
8 - m dysphagia

o
mucositis

6 _

B candidiasis
4 - orofacial pain
2 _
O _

Complications

Oral Health Data

About the oral health data, the gingival index 1 was the most prevalent,
n=15(52.7%) patients. The mean plaque index was 25.6% (range from 1.78 to
100%) and the mean CPOD index was 15.48 (range from 2 to 26). Observing
the patients in relation to the development of oral complication, the statistical
analyses indicated that the group with oral complication (n=18) and without oral
complication (n=10) were different related to CPOD index (P<0.05). In relation
to gingival index (GI) and plaque index (Pl) no statistically significant
association could be determined (p>0.05). The oral health characteristics
divided into these two groups, with or without oral complications, are shown in
Table 4.
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Table 4. Oral Health Characteristics

Variable With Oral Without Oral P-value
Complication Complication (n=10)
(n=18)

Gingival Index

0 0 (0) 1(10)

1 10 (55.56) 5 (50) 0.6300
2 8 (44.44) 4 (40)

Plaque index

Mean 25.85 25.43 0.0717
Standard Deviation 18.83 29.82

Maximum 69.04 100

Minimum 3 1.78

CPO-d

Mean 15.06 15.9

Standard Deviation 4.90 7.42 0.0006
Maximum 24 26

Minimum 5 2

n= number of patients; If the p-value is inferior to 0.05 the equality between groups is rejected, if
not, the equality is not rejected.

Oral health-related quality of life (OHIP-14)

In the OHIP-14 questionnaire, the patients with oral complications scored

worse compared with the patients without oral complications. The questions 2
and 4 that refer change in taste and feeding discomfort had the highest mean
values noticed in both groups, with and without oral complications. Change in
taste (0.6 versus 0.33) and feeding discomfort (0.77 versus 0.4), respectively.
However, with regard to the functional disability (question 12) and difficulty in
performing daily tasks (question 14) were not reported by any patient.
Evaluation of oral health-related quality of life (OHIP-14) with the values of all
questions for cancer patients (n=28) with oral complications and without oral
complications are shown in Table 5.

About all domains of the OHIP-14 questionnaire (Table 6), patients with
oral complications showed a mean OHIP-14 index of 0.44, while those who did
not develop oral complications had a mean OHIP-14 of 0.23. The domains

functional limitation (0.66 versus 0.45) and physical pain (0.9 versus 0.43)

Cristina de Paula Novaes



Impacto da terapia periodontal na mucosite oral e identificacdo de microrganismos orais prevalentes 57

showed significant differences in relation to the patients with oral complications
and patients without oral complications.
Table 5. Evaluation of oral health-related quality of life (OHIP-14) in cancer

patients (n=28)

Questions With Oral Without Oral p-
Complication Complication value
(n=18) M(SD) (n=10) M(SD)

1. Had trouble 0.06 (0.24) 0.15 (0.25) NA

pronouncing words

2. Felt that sense 0.6 (0.6) 0.33 (0.55) 0.2525
of taste had worsened

3. Had painful 0.13 (0.24) 0.03 (0.11) NA
aching in mouth

4. Was 0.77 (0.52) 0.4 (0.56) 0.3085
uncomfortable when
eating foods

5. Has been 0,3 (0,51) 0.14 (0.3) NA
feeling self-conscious

6. Has felt tense 0.18 (0.38) 0 (0) NA
7. Diet has been 0.26 (0.41) 0.1 (0.22) NA
unsatisfactory

8. Has had to 0.13 (0.28) 0.1 (0.2) NA
interrupt meals

9. Finds it difficult 0.23 (0.55) 0 (0) NA
to relax

10. Has been a bit 0.22 (0.42) 0.28 (0.54) NA
embarrassed

11. Has been 0.17 (0.41) 0 (0) NA
irritable with other

people

12. Has had 0 (0) 0 (0) NA
difficulty during usual

jobs

13. Has found life 0.07 (0.19) 0.12 (0.37) NA

less satisfying
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14. Has been totally 0 (0) 0(0) NA
unable to function

n= number of patients; M=mean; SD=Standard Deviation; If the p-value is inferior to 0.05 the
equality between groups is rejected, if not, the equality is not rejected. NA= not applicable due
to the fact that the numbers of zeros on the sample was greater them 50%.

Table 6. Oral health-related quality of life (OHIP-14) in cancer patients
(n=28)

Domains With Oral Without Oral p-vaue
Complication Complication
(n=18) M(SD) (n=10) M(SD)

Functional limitation 0.66 (0.58) 0.45 (0.68) 0.0889
Physical pain 0.9 (0.54) 0.43 (0.54) 0.2525
Psychological 0.48 (0.64) 0.14 (0.3) NA
discomfort

Physical disability 0.39 (0.48) 0.2 (0.35) NA
Mental disability 0.46 (0.61) 0.28 (0.53) NA
Social disability 0.17 (0.41) 0 (0) NA
Handicap Overall 0.07 (0.19) 0.12 (0.37) NA

n= number of patients; M=mean; SD=Standard Deviation; If the p-value is inferior to 0.05 the
equality between groups is rejected, if not, the equality is not rejected. NA= not applicable due
to the fact that the numbers of zeros on the sample was greater them 50%.

Discussion

The orofacial systematic clinical evaluation in patients undergoing
chemotherapy is crucial to the knowledge of the disease process determinants
and definition of therapeutic strategies in these patients. One advantage of the
present study was the global systematic dental assessment performed between
7-14 days after the beginning of cancer therapy. This is the highest period of
incidence of oral complications®. The evaluations included a systematic
assessment from dental history data, orofacial physical examination, clinical
tests for dysphagia diagnostics®® and questionnaires for the evaluation of

24,25

xerostomia and quality of life related to oral health®® Moreover, the socio-

economic class of all patients was determined?’.
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Of note, the most prevalent oral complication was xerostomia. Their
prevalence and negative effects on the patient's quality of life require the
physician to confront the issue®®. This oral complication was found in 43,3% of
our patients, contrasting with previous study® when dry mouth was found in
10.58% of the cases and it was the second most prevalent oral complication. In
agreement with the level of scientific evidence which evaluates the various
substances employed in the treatment or clinical management of patients with
hypersalivation/xerostomia, more clinical studies are needed to evaluate the
drugs, substances, and techniques which are presented as useful therapies for
these pathologies™.

In our trial, we found that most of patients were female (80%) similarly of

others studies®?*

. In relation to age group, our research corroborates the
literature, which reports a higher incidence of cancer from the 5th decade on®.
We found a mean of 54,83 £11,92 years old (range from 31 to 77).

We found a significant association between quality of life (OHIP-14) and
oral complications. Patients with oral complications showed an average in
OHIP-14 of 1.36, while those who did not develop oral complications had a
mean of 0.56. This find is in line with previous studies that showed correlations
between oral complications and poor index of quality of life?> .

Based on the results of this study, we can conclude that several different
oral complications were observed in the population analyzed, and xerostomia
was the most frequent manifestation. Patients who developed oral
complications had worse quality of life and belong to class B or C.

In conclusion, this study reinforces the importance of the dentist in the
multidisciplinary team for cancer treatment, either in the diagnostic phase or
during treatment in order to provide the patient a complete and effective

treatment.
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Does periodontal inflammation impact oral mucositis?
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Background: Periodontal disease and oral mucositis are immunoinflammatory
conditions characterized by constant presence of systemic inflammation and
bacteremia. Objectives: Evaluate the impact of periodontitis in oral mucositis
(OM) in patients undergoing chemotherapy for solid tumors and scheduled for
hematopoietic stem cell transplantation (HSCT). Methods: Evaluation of
demographic data, data chemotherapy and comorbidities, and global systematic
dental assessment, were assessed. The assessments were obtained prior and
between 7-14 days after initiated chemotherapy in periodontal health group (PH
group). Periodontal disease Group (PD Group) was evaluated only between 7-
14 days of chemotherapy. Oral mucosa was examined for scoring of
chemotherapy-induced OM. Results: PH Group included 33 patients and PD
Group enrolled 18 patients. The distributions of patients with incidence of OM
did not differ between both groups. Sixteen(31%) patients developed OM,
9(56.2%) underwent conditioning regimen prior HSCT, 7(43.7%) in common
chemotherapy for solid tumors. Conclusion: This study demonstrated that oral
health, apparently, could affect experience and incidence of chemo-induced
OM. When only patients periodontally healthy undergone conditioning regimen
of therapy and conventional chemotherapy were observed, was noted a lower
incidence of OM, when compared with scientific evidences. The need of
inclusion of patients with severe periodontitis to evaluate this relationship
hampers such trial.

Keywords: oral mucositis; chemotherapy; oral health; periodontitis;

inflammation
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Introduction

The term periodontal disease (PD) comprises a group of inflammatory
diseases that affects the structures of tooth protection (classified as gingivitis)
and tooth supporting (classified as periodontitis) (Di Benedetto et al, 2013). It is
characterized as a chronic immunoinflammatory disease of multifactorial
etiology, with local and systemic factors enrolled. The clinical appearance of
periodontal diseases are caused by bacterially derived factors and antigens that
stimulate a local inflammatory reaction and activation of the innate immune
system (Graves and Cochran, 2003), with periods of exacerbation and
remission, resulting in an inflammatory and immune response of the host to the
presence of specific bacteria and their products (Loe et al, 1978; Hugson and
Jordan 1982; Beelum et al, 1988; Brown et al, 1990; Almeida et al, 2006 Ceppi
et al, 2006). The regulation of the immunoinflammatory response depends of
high local and serum levels of cytokines, such as interleukin-1 (IL-1),
interleukin-6 (IL-6), prostaglandin E2 (PGE2) and tumor necrosis factor (TNF)
that trigger release of C-reactive protein from the liver, thus contributing to
systemic inflammation (Burt, 2005; Bartold et al, 2010; Lima and Lara, 2013;
Chapple and Genco, 2013). These cytokines mediate periodontal tissue
destruction by stimulating bone resorption. The enhancing or attenuating the
inflammatory response in periodontal tissues, determining the activity or the
latency of periodontal lesions (Ohlrich et al, 2009). In addition to this important
insidious inflammatory response, PD often constitutes an important source of
infection, can lead to bacteremia and have numerous other systemic effects,
including making patients with chronic and serious diseases refractory to
treatment (Siqueira and Teixeira, 2001; Holmstrup and Glick, 2002; Raber-
Durlacher et al, 2002; Tunkel and Sepkowitz, 2002; Fabri et al, 2009; Fabri et
al, 2014).

Periodontitis and oral mucositis are immunoinflammatory conditions that
can be characterized by the constant presence of systemic inflammation and
bacteremia (Enwonwu and Salako, 2012; Coracin et al, 2013; Chapple and
Genco, 2013; Al-Ansari et al, 2015). These conditions are prevalent in patients
receiving cancer therapy, which could lead them to a greater risk of systemic

complications (Turner et al, 2013).
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The term “mucositis” was created in 1980 to describe inflammation of
the oral mucosa in patients undergoing radiotherapy or chemotherapy (Sonis,
2004). Actuallly, oral mucositis is considered to be the most severe non-
hematological complication of anticancer treatment (Curado et al, 2014;
Chaveli-Lopez and Bagan-Sebastian, 2016; Hayashi et al, 2016; Chaudhry et
al, 2016). Severe oral mucositis may serve as a dose-limiting factor , can thus
necessitate modification or even an interruption in the course of radiotherapy or
chemotherapy (Sonis et al, 2001; Ruescher et al, 1998; Scully et al, 2003;
Lambertz et al, 2010; Gussgard et al, 2014; Gerecke et al, 2016). The clinical
manifestations of OM include signs and symptoms of inflammation, varying from
mild erythema, edema or ulceration. The symptoms ranging from mild burning
sensation to large and painful ulcers that limit basic oral functions such as
speech, the swallowing of saliva or eating, resulting in dehydration, malnutrition
and opportunistic infections (Sonis et al, 2001; Ruescher et al, 1998; Parulekar
et al, 2012; Coracin et al, 2013; Gussgard et al, 2014; Chaveli-Lépez and
Bagan-Sebastian, 2016). The pathogenesis of oral mucositis involves the
production of various inflammatory mediators and proteins such as such as
tumor necrosis factor TNF-a, Interleukin-1f (IL-18) and interleukin-6 (IL-6), that
lead to apoptosis and the cascade of events tissue damage (Sonis et al, 2004).
This pathophysiological process of OM shows similarities with the setup
mechanism of PD. It is proposed that both conditions are characterized by an
exuberant inflammatory reaction, regulated by an infiltration of immune cells,
enzymes and proinflammatory cytokines such as tumor necrosis factor (TNF)
and interleukins, which result in both soft and hard tissue destruction (Ohlrich et
al, 2009; Savioli et al, 2012; Lima and Lara, 2013).

Indeed, studies have shown that elevated plaque levels and gingival
inflammation are correlated with the incidence of oral mucositis, reinforcing the
idea that inflammation as a predictor of incidence of mucositis and delayed
wound healing (Santos et al, 2011; Coracin et al, 2013; Khaw et al, 2014). This
fact is especially important in patients undergoing cancer treatment, which may
have varying degrees of immunosuppression, greatly increasing the risk for
bacterial infections (particularly dental infections) (Raber-Durlacher et al, 2002;
Tunkel and Sepkowitz, 2002; Van Der Velden et al, 2014).
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However, the scientific evidence is not completely established on this
interrelationship. Therefore, the objective of this research was to evaluate the
impact of periodontal disease in oral mucositis in patients undergoing
chemotherapy for solid tumors and scheduled for hematopoietic stem cell
transplantation (HSCT). Based on this knowledge, we can contribute to a better
prognosis and survival and reduce the costs of hospitalization and drugs

Impacting positively in clinical oncology.

Materials and Methods

Fifty-one consecutive patients with solid tumors (n=35) and scheduled for
hematopoietic stem cell transplantation (HSCT) (n=16) were referred from
regional hospitals for regularly followed up at the Dentistry School. These
patients had undergone chemotherapy with the following drugs: cisplatin;
doxorubicin; fluorouracil/leucovorin/oxaliplatin; melphalan; fludarabine/busulfan;
fludarabine/melphalan; leucovorin/etoposide/ara-C/melphalan. Exclusion criteria
were edentulous patients, chemo-radiotherapy, radiotherapy, chemotherapeutic
agents that differs from those defined in the inclusion criteria, patients who do
not complete the cycle of chemotherapy due to death or abandonment of
treatment and / or study, and cognitive disorders. Moreover, patients diagnosed
with severe periodontitis, when chemotherapy regime had been discontinued.
The local ethical committee approved this study number 1.684.653, and an
informed consent was obtained.

This study included an evaluation of demographic data (age, sex, socio-
economic class (Almeida and Wickrhauser, 1991), clinical and histopathological
diagnosis of diseases, data chemotherapy and comorbidities, that were
obtained from medical records, and a global systematic dental assessment.

The global systematic dental assessment included: orofacial clinical
features, general dental condition (Siqueira and Teixeira, 2001) and periodontal
assessment (American Academy of Periodontology, 1999). Periodontal
evaluation was performed by an expert dentist. Evaluation included 3
standardized epidemiological indices: dental plaque index (Pl) (Aynamo and
Bay, 1975), gingival bleeding index (GBI) (O’leary, 1967), and clinical
attachment level (CAL) (American Academy of Periodontology, 1999). Clinical
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attachment level included 2 measures: probing pocket depth (PPD) and
cementoenamel junction (CEJ) at 6 sites per tooth (American Academy of
Periodontology, 1999). Dental plague index was used to evaluate the level of
oral hygiene, which was calculated according to the number of dental surfaces
stained by a dental plaque disclosing agent, multiplied by 100 and divided by
the total number of surfaces. Gingival bleeding index was used to evaluate
gingival inflammation and was expressed as the number of bleeding surfaces
after probing with a periodontal probe, which was then multiplied by 100 and
divided by the total number of surfaces. Probing pocket depth was determined
as the distance from the bottom of the pocket to the gingival margin.
Cementoenamel junction was measured as the distance from the gingival
margin to the CEJ, identifying hyperplasia (negative values) or recession
(positive values). Clinical attachment level was calculated as the sum of PPD
and CEJ. Gingival index (GIl) was used to record changes in the shape and
contour of the periodontal tissues, classified into values of 0 to 4, in which 0-1
are considered to gingival health (Silness and Loe, 1964).

Periodontal disease was defined by clinical features according to the
presence of concomitant edema, erythema, gingival bleeding and/or
suppuration on probing, and periodontal probing depths, according to the
American Academy of Periodontology (Armitage, 1999). Using this
classification, the severity of PD was categorized based on the amount of CAL:
mild, 1 to 2 mm; moderate, 3 to 4 mm; and severe, 5 mm or greater.

The assessments were obtained prior and between 7-14 days after
initiated chemotherapy in periodontal health group (PH group). The Periodontal
disease Group (PD Group) was evaluated also between 7 to 14 days after the
first day of chemotherapy.

The oral mucosa also was examined by a single examiner for scoring of
chemotherapy-induced oral mucositis. The examination was performed 7-14
after the start of chemotherapy. In case of a clinical diagnosis, these were
established for each patient according to the World Health Organization (WHO)
system (Sonis and Fey, 2002). This study was limited to “acute mucositis” which
occurs during active therapy with no intention of capturing potential mucositis
that can occur in other period or delayed consequences of mucositis (Khaw et
al, 2014).
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Statistical Analysis

The data were analyzed accordingly to its nature: the quantitative
demographic data (age) and the periodontal attachment data (PPD, CAL and
CEJ) were analyzed using the Wilcoxon Test; while the qualitative demographic
data (gender and socio economic class), the data on diseases characteristics,
comorbidities and drugs, were all analyzes by the Fisher's Exact Test. The
Periodontal inflammatory parameters (Pl and GBI) were studied in 2 parts, first
the groups with periodontal health before and after chemotherapy were
compared using the Sign Test for paired samples, than the groups with
periodontal health (each one) and the group with periodontal disease were
compared using the Wilcoxon Test.

The information between groups with periodontal health before and after
chemotherapy was analyzes using the Sign Test for paired data. For the
information between groups with periodontal health with oral mucositis,
periodontal health without oral mucositis, periodontal disease with oral
mucositis and periodontal disease without oral mucositis the Krushal-Wallis

Test was performed, along with its multiple comparison test, when necessary.

Results

1. General Features and Disease Profile

Fifty-one consecutive patients with solid tumors and scheduled for
hematopoietic stem cell transplantation were assessed. The mean + standard
deviation age, in years, was 51.12 + 14.86 (range 14-77 y) and 38(74.5%) were
female. Socio-economic Class C 22(43.1%) was prevalent.

The primary tumor site was most commonly breast cancer 21(41.1%).
Followed by multiple myeloma 6(11.7%) and gastrointestinal cancer 5(9.8%).
About the diseases and therapy, the most frequent diagnostic periods were
longer than 12 months 19(37.2%) and less than 3 months 18(35.2%); curative
treatment 22(43.1%) and adjuvant 19(37.2%); and the most prevalent
chemotherapeutic agent was doxorubicin 22(43.1%), followed by cisplatin and

melphalan 6(11.7%), each one. In relation to co-morbidities the study showed
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32(62.7%) patients that had one or more co-morbidities, 17(33.3%) had 1 type
and 15(29.4%) 2 or more associated morbidities. The most prevalent morbidity
associated and drugs were hypertension 20(39.2%) and antihypertensive drugs
22(43.1%), respectively.

2. Global Evaluation of Patients in Chemotherapy According to the

Presence or Absence of Periodontal Health

2.1. Demographic data

The periodontal health group (PH Group), included 33 patients with mean
age of 49.24+16.18 years (14-73 y) composed by 9 (27.2%) men and
24(72.7%) women. The periodontal disease group (PD Group) enrolled 18
patients, 4 (22.2%) men and 14 (77.8%) women with mean age of 54.55+11.71
years (35-77 y). The statistical analysis led to the conclusion that the groups
were similar as to the gender and social economic class, but differed in age, the
Wilcoxon test indicates that the periodontal disease group presented older
patients than the periodontal health group.

2.2. General characteristics of diseases, comorbidities and drugs

In relation to co-morbidities the PH Group showed 20(60.6%) patients
that had one or more co-morbidities, and the PD Group showed 12(66.6%)
patients with these findings. Eleven (33.3%) have 1 type and 9(27.2%) 2 or
more associated morbidities in the first group; and 6(33.3%) for one, 2 or more
comorbidities in PD Group. The most prevalent morbidity associated and drugs
were similar for patients with health or periodontal disease. Hypertension
[11(33.3%) versus 9(50%)] and gastritis [5(15.1%) versus 3(16.6%)],
antihypertensive drugs [13(39.3%) versus 9(50%)] and antacid [6(18.1%)
versus 4(22.2%)], respectively.

The statistical analyses led to the conclusion that both groups are similar
when it comes to its characteristics of diseases, comorbidities and drugs; but
the two groups differed as to the distribution of patients accordingly to
diagnostic period. In this case, PH group distribution favored periods less than 6
months and greater than 12 months and PD group favored only period less than

3 months. In relation to chemotherapy agents, 15(45.5%) patients with

Cristina de Paula Novaes



Impacto da terapia periodontal na mucosite oral e identificacdo de microrganismos orais prevalentes 71

periodontal health were in induction and conditioning regimens of therapy
primarily in HSCT (Melphalan, Fludarabine/busulfan, Fludarabine/melphalan,
Leucovorin/etoposide/ara-C/melphalan). In contrast, in periodontal disease
group, only 2(11.1%) of patients used this course of chemotherapy.

The general characteristics and the frequencies of categorical variables
related to general characteristics of oncological diseases, for 33 patients of PH
Group and for 18 patients of PD group are found detailed in Table 1.

Table 1. Demographic characteristics and frequency of categorical
variables for all 51 patients according to the presence (PH Group) or

absence (PD Group) of periodontal health

Variables Periodontal Periodontal P-value
Health Group Disease Group
(n=33) (n=18)
Gender, n(%)
Female 23 (69.6) 14(77.8) 0.7444
Male 10 (30.4) 4 (22.2)
Age (mean)xSD 49.24+16.18 54.55+11.71
(Minimum-Maximum) (14-73) (35-77) 0.000004
Socio-economic Class,
n (%)
A 0 0
B 14(42.2) 6(33.3) 0.801
C 13(39.3) 9(50.0)
D 6 (18.1) 3(16.6)
E 0 0

Categorical variables

Tumor site (%)

Breast 13(39.4) 8(44.4)

Uterine cervical 0 1(5.6)

Gastrointestinal 1(3.0) 4(22.2)

Lung 0 2(11.2)

Sarcoma 2(6.1) 0

Gall Bladder 1(3.0) 0

Mediastinal 1(3.0) 0 01438
neuroendocrine '
Multiple Myeloma 4(12.1) 2(11.1)

Non- hodgkin lymphoma 2(6.1) 1(5.6)

Bone marrow aplasia 2(6.1) 0

Plasma cell leukemia 1(3.0) 0

Hodgkin lymphoma 4(12.1) 0

Acute myeloid leukemia  2(6.1) 0

Diagnostic Period (%)
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<3months 9(27.3) 9(50.0)

3-6 months 8(24.2) 3(16.7)

6-12 months 0 3(16.7) 0.01286
>12months 16(48.5) 3(16.7)

Treatment (%)

Curative 18(54.6) 4(22.2)

Neoadjuvant 1(3.0) 2(11.1) 01167
Adjuvant 10(30.3) 9(50.0) '
Palliative 4(12.1) 3(16.7)

Chemotherapeutic

agents (%)

Cisplatin 3(9.1) 3(16.7)

Doxorubicin 14(42.4) 8(44.4)
Fluorouracil/leucovorin/  1(3.0) 4(22.2)

oxaliplatin

Melphalan 5(15.2) 1(5.6)

Fludarabine/busulfan 2(6.1) 0 0.3142
Fludarabine/melphalan 4(12.1) 1(5.6)
Leucovorin/etoposide/ar 4(12.1) 1(5.6)

a-C/melphalan

n: number of patients; SD= standard deviation; (%) relative frequency in percentage. If P-value
is lower than 0.05 the null hypothesis (equality between groups) is rejected, if not the null
hypothesis is not rejected.

2.3. Periodontal assessment for Periodontal Health versus Periodontal Disease

2.3.1. Periodontal attachment parameters (CAL, PPD, CEJ) for PH Group
versus PD Group

The statistical analyses led to the conclusion that the mean CAL, PPD

and CEJ values were higher for the periodontal disease group.

2.3.2. Periodontal inflammatory parameters (PI, GBI, GI) for PH Group versus
PD Group

The statistical analysis indicated that the Pl and GBI values were
different between periodontal heath groups, both, at baseline and at 7 to 14
days of chemotherapy, and periodontal disease group, relating periodontal

disease group with a higher value for both periodontal inflammatory parameters.
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The GI periodontal inflammatory parameter behaved the same way as

the other two periodontal inflammatory parameters (Pl and GBI), by the Fisher’s

Exact Test. The periodontal attachment parameters (CAL, PPD, CEJ) and the

periodontal inflammatory parameters (Pl, GBI GI) for PH Group versus PD

Group are presented on table 2.
Table 2. Periodontal attachment CAL, PPD and CEJ according to the

presence (PH Group) or absence (PD Group) of periodontal health and

Periodontal inflammatory parameters Pl, GBI and absolute and relative

frequencies (in percentage) of Gl according to the presence (PH Group) or

absence (PD Group) of periodontal health at baseline and 7-14 of

chemotherapy.
Periodontal PH Group (n=33) at PD Group (n=18) P-value
attachment, baseline 7-14
(mm) (mean £ SD) chemotherapy

(mean £ SD)
CAL 1.6703+0.2629 2.0922+0.2926 < 0,001
PPD 1.7648+0.3007 2.2372+0.4378 < 0,001
CEJ 0.1088+0.2881 0.1778+0.3045 < 0,001
Periodontal PH Group (n=33) at PD Group 7-14 P-value
inflammatory baseline chemotherapy
parameter, (mm) (mean = SD) (n=18)

(mean £ SD)
Pl 10.53 +10.86 37.41 +£19.75 > 0.0001
GBI 3.786+ 3.03 19.14 +£7.22 > 0.0001
Periodontal PH Group (n=33) 7-14 PD Group 7-14 P-value
inflammatory chemotherapy chemotherapy
parameter, (mm) (mean £ SD) (n=18)

(mean £ SD)
Pl 14.60 + 15.19 37.41+£19.75 > 0.0001
GBI 5.37 £ 4.93 19.14 + 7.22 > (0.0001
Gl PH . Group (n=33) at PD Group (n=18) 7- P-value

baseline 14 chemotherapy
n(%) n(%)

0 14 (42.42%) 0
1 18 (54.55%) 4 (22.22%)
2 1 (3.03%) 14 (77.78%) < 0.0001
3 0 0
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Gl PH Group (n=33) 7-14 PD Group (n=18) 7- P-value
chemotherapy n(%) 14 chemotherapy
n(%)
0 6 (18.18%) 0
1 22 (66.67%) 4 (22.22%)
2 5 (15.15%) 14 (77.78%) < 0.0001
3 0 0

CAL: clinical attachment level; PPD: probing pocket depth; CEJ: cementoenamel junction; mm:
millimeters; mean: sample mean; SD: sample standard deviation; n: number of patients;
Severity of PD: mild: CAL = 1 to 2 mm; moderate: CAL= 3 to 4 mm; and severe: 5 mm or
greater. PIl: dental plaque index; GBI: gingival bleeding index; GI: gingival index; (%) relative
frequency in percentage; If P-value is lower than 0.05 the null hypothesis (equality between
groups) is rejected, if not the null hypothesis is not rejected.

2.4. Periodontal assessment follow-up for Periodontal Health Group

2.4.1. Periodontal inflammatory parameters at Baseline and 7-14 days of

chemotherapy evaluation for PH Group

The statistical analysis indicated that the PI and GBI values were
different between periodontal heath groups at baseline and at 7 to 14 days of
chemotherapy. The analysis also showed that the values at 7 to 14 days of
chemotherapy were higher than at baseline.

The periodontal inflammatory Gl of periodontal health group at base line
and at 7 to 14 days of chemotherapy in this table represents the amount of
patients that changed Gl categories between 7-14 days of chemotherapy.
Unfortunately the amount of zeros on the table did not allow the use of Mc
Nemar or Stuart-Maxwell test to analyze the whole table at once, so the data
was divided into three different sets and then de Mc Nemar test was applied.
The test indicated that the patients in the Gl category 0 had a higher probability
of changing the category than those in categories 1 or 2 had of changing to
category O (p = 0.0133); and those patients in category 1 or 2 had similar
probabilities of moving to another category or stay in the same one (p-value >
0.1336).

The analysis of periodontal inflammatory parameters Pl and GBI and the
Gl of periodontal health group at base line and at 7 to 14 days of chemotherapy

are displayed on table 3.
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Table 3. Periodontal inflammatory parameters Pl and GBI and Absolute
and relative frequencies (in percentage) of periodontal inflammatory
parameter Gl of Periodontal Health Group (PH Group) at baseline and

undergoing chemotherapy (7-14 days)

Periodontal PH Group at PH Group 7-14 P-value
inflammatory baseline (n=33) chemotherapy
parameters, (mm) (mean = SD) (n=33) (mean + SD)
Pl 10.53 +10.86 14.60 £ 15.19 0.0003
GBI 3.78 + 3.03 5.37 £ 4.93 0.0046
PH Group PH Group undergoing chemotherapy
at Baseline (7-14days)

Gl Gl Gl
Gl 0 1 2 Total
0 6 (18.18%) 8 (24.24%) 0 14 (42.42%)
1 0 14 (42.42%) 4 (12.12%) | 18 (54.55%)
2 0 0 1(3.03%) |1 (3.03%)
3 0 0 0 0
Total 6 (18.18%) 22 (66.67%) 5 (15.15%) | 33 (100%)

PI: dental plaque index; GBI: gingival bleeding index; mm: millimeters; mean: sample mean;
SD: sample standard deviation; n: number of patients; Gl; gingival index; n: number of patients;
(%) relative frequency in percentage. If P-value is lower than 0.05 the null hypothesis (equality
between groups) is rejected, if not the null hypothesis is not rejected.

3. Incidence and Grade of Oral Mucositis of Patients in Chemotherapy
According to the Presence or Absence of Periodontal Health

3.1. PH Group versus PD Group According to Oral Mucositis Incidence

Fisher's exact test was applied to determine whether the distribution of
patients regarding the incidence of oral mucositis differs among periodontal
health group and periodontal disease group during 7-14 days of chemotherapy.
The test resulted in a P-value equal to 0.7605 (p>0.05), that is, the distributions
of patients with incidence of oral mucositis did not differ between both groups
(Table 4).

About these total 16 (31%) oral mucositis, 9 (56.2%) developed in
patients undergoing conditioning regimen prior HSCT, and 7 (43.7%) in patients

undergoing common chemotherapy for solid tumors.
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3.1.2. PH Group versus PD Group According to Oral Mucositis Grade

To further assess whether the presence or absence of periodontal health

could be associated with oral mucositis, Fisher's exact test was performed to
verify if the five (0-4) oral mucositis scores differed according to periodontal
health group and periodontal disease group during 7-14 days of chemotherapy.
No statistically significant association could be determined (p>0.05). The
majority incidence of grade 1 chemotherapy-induced oral mucositis was
observed. The results of Fisher's exact text with a possible association with the
severity of oral mucositis with presence or absence of periodontal health are
shown in Table 4.
Table 4: Distribution of patients with Periodontal Health (PH Group) and
Periodontal Disease (PD Group) undergoing chemotherapy (7-14 days)
according to Oral Mucositis Incidence and according to Oral Mucositis
Grade

Oral PH Group (n=33) PD Group (n=18)
Mucositis 7-14 7-14 chemotherapy P-value
(OM) chemotherapy n (%)
Incidence n (%)
Absence 22(66.67%) 13 (72.22%)
Presence 11(33.33%) 5 (27.78%) 0.7605
OM Grade PH Group (n=33) PD Group Total n(%) P-value

7-14 (n=18)

chemotherapy 7-14

chemotherapy

OMgrade 0  22(66.67%) 13(72.22%) 35(68.63%)
OMgrade1l  7(21.21%) 4(22.22%) 11(21.57%)
OMgrade 2  3(9.09%) 1(5.56%) 4(7.84%)
OMgrade 3  1(3%) 0(0%) 1(1.96%) 1
OMgrade4 O 0 0
Total
number  of 33 18 51
subjects

OM: oral mucositis; n: number of patients; (%) relative frequency in percentage; If P-value is
lower than 0.05 the null hypothesis (equality between groups) is rejected, if not the null
hypothesis is not rejected.
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3.2. Periodontal assessment and follow-up According to the Presence or
Absence of Periodontal Health considering Oral Mucositis of Patients in

Chemotherapy

3.2.1. Periodontal inflammatory parameters (PI, GBI) for PH Group versus PD

Group considering Oral Mucositis

The Kruskal-Wallis test showed that at least two amongst the four groups
tested were different for both periodontal inflammatory parameters Pl and GBI.
The multiple comparison test applied afterwards indicated that the periodontal
health group without oral mucositis presented mean Pl lower than the
periodontal disease groups (without and with oral mucositis). The periodontal
health group and periodontal disease groups did not differ amongst themselves.

The results were somewhat different for the GBI parameter, in this case
the periodontal health group without and with oral mucositis had the same GBI
mean which was lower than the mean GIB found for the periodontal disease
group without and with oral mucositis (both with means that did not differ
amongst themselves). The values are shown in table 5.

Table 5. Periodontal inflammatory parameters Pl and PGI according to the
absence or presence of Oral Mucositis in Periodontal Health (PH Group)

and Periodontal Disease (PD Group) Groups

Periodontal PH Group PH Group PD Group PD Group P-value

inflammatory (n=22) (n=11) (n=13) (n=5) With
parameter without OM  With OM Without OM OM
(mm) (mean £ SD) (mean = (mean =SD) (mean

SD) SD)
Pl 10.79 £ 9.72 22.23 + 38.52 + 34.53 + <

21.08 22.67 10.13 0.0001
Letter A ab b b
GBI 475+378 6.61+6.73 18.43+7.03 21.01 + <

8.21 0.0001

Letter a a b b

OM: oral mucositis; Pl: dental plaque index; GBI: gingival bleeding index; mm: millimeters;
mean: sample mean; SD: sample standard deviation; n: number of patients; If P-value is lower
than 0.05 the null hypothesis (equality between groups) is rejected, if not the null hypothesis is
not rejected; groups followed by different letters differed amongst themselves and groups
followed by the same letters did not differ amongst them.
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3.2.2. Periodontal inflammatory parameters (GI) for PH Group versus PD Group

considering Oral Mucositis

The periodontal inflammatory parameter IG did not present similar
distribution for all four groups observed accordingly to the Fisher's Exact Test
performed. It was possible to verify that the periodontal disease group without
oral mucositis (PD) differed from groups periodontal health without oral
mucositis (PH) and periodontal health with oral mucositis (PH_OM) (p =
0.0003).

The Gl distributions presented on figure 1 indicated that both periodontal
disease groups (periodontal disease group without oral mucositis and
periodontal disease group with oral mucositis) had more patients on the higher
levels of IG and both periodontal health groups (periodontal health group
without oral mucositis and periodontal health group with oral mucositis) had
more patients on lower levels.

Figure 1. Gl inflammatory parameter distribution for the four groups
studied: Periodontal health groups without oral mucositis (PH) and with
oral mucositis (PH_OM) and periodontal disease groups without oral

mucositis (PD) and with oral mucositis (PD_OM)
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Gl: gingival index used to record changes in the shape and contour of the periodontal tissues,
classified into values of 0 to 4, in which 0-1 are considered to gingival health; PH: Periodontal
health group without oral mucositis; PH_OM: periodontal health group with oral mucaositis; PD:
periodontal disease group without oral mucositis; PD_OM: periodontal disease group with oral
mucositis; n: number of patients; (%) relative frequency in percentage.

Cristina de Paula Novaes



Impacto da terapia periodontal na mucosite oral e identificacdo de microrganismos orais prevalentes 79

Discussion

This original research assesses the association of periodontal disease
and chemotherapy-induced oral mucositis for the first time. Estimates indicate
an increase of 72% in the incidence and 78% in mortality (917,300 new cases
and 557,800 deaths in 2030) from cancer in Latin America. The cancer
incidence patterns observed in Latin American and Caribbean countries are
directly related to social and economic inequalities, whereas mortality standards
reflect the structure and organization of the health system of each country
(Curado et al, 2014). Data from this study reinforce these findings; once that the
prevalent socio-economic class observed was class C (above US$ 700,
monthly) (Almeida and Wickerhauser, 1991). The widespread tumor site for
solid tumors in this study was the breast cancer, followed by multiple myeloma
scheduled for hematopoietic stem cell transplantation (HSCT). Breast cancer
incidence has risen 50% in two decades where there is national or more
commonly, regional registry (Bray and Pifieros, 2016). It is the most frequently
diagnosed cancer and the leading cause of cancer death among females,
accounting for 25% of all cancer cases and 15% of all cancer deaths worldwide
(Torre at al, 2015). Multiple myeloma accounts for around 1% of all cancers
worldwide and 10-15% of all hematological neoplasms (Gerecke et al, 2016).

The global evaluation of oncological patients according to the presence
or absence of periodontal health (PH) demonstrated that patients are similar
according gender, socioeconomic class, prevalence of comorbidity, drugs intake
and sort of chemotherapeutic agents. However, patients with PH were younger
than patients with periodontal disease (PD). Moreover, the dental evaluation
occurred after a delayed diagnosis in PH Group compared to the PD Group.
Furthermore, 15 (45%) patients with periodontal health were in conditioning
regimen of therapy primarily in HSCT. In contrast, in periodontal disease group,
only 2(11.1%) of patients used this course of chemotherapy. This fact may
indicate a regime of chemotherapy more aggressive in patients of PH group.

The present research carefully monitored patients through a systematic
periodontal evaluation, including criteria of clinical attachment level and
inflammatory parameters. The periodontal assessment of all patients revealed

that periodontal parameters regarding attachment level were significantly
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different between PH Group and PD Group, showing higher PPD and CAL
values for the periodontitis patients, as expected. Nevertheless, patients of PD
group present mild to moderate periodontitis, since in patients diagnosed with
severe periodontitis the chemotherapy regime had been discontinued. The CEJ
measures are similar in both groups. The CEJ represents the anatomic limit
between the crown and root surface area, identifying gingival hyperplasia or
recession of (Ceppi et al, 2006). Although, in periodontal research, attachment
loss (PPD, CAL) is considered to be a more informative method of assessment
of periodontal disease for both cross-sectional and longitudinal studies
(American Academy of Periodontology, 2001).

The crucial purpose of this investigation was to evaluate the role of
periodontal disease in the incidence of OM. The highlight of the present study
was the baseline assessment of Health Group before chemotherapy, which
allowed a more precise causal effect relationship of the influence of oral health
in OM. The periodontal inflammatory parameters (Pl, GPI, Gl) of patients with
oral health at baseline showed a significant difference in follow-up 7-14 days.
Monitoring clinically the patients was noted that, some of then failed with oral
hygiene by different reasons (sickness, depression, fatigue, nausea) resulting
from chemotherapy. A few days later the OM was installed in these patients.
Probably, the worse in periodontal inflammatory condition could be predisposing
to OM. Previous studies showed that reduction of periodontal inflammation was
associated with a lower prevalence of OM in HSCT (Al-Ansari et al, 2015).

Sixteen (31%) patients developed oral mucositis after chemotherapy. At
least 40%, and up to 70%, of individuals treated with standard chemotherapy
regimens or upper-body radiation develop oral mucositis (Scully et al, 2003).
This adverse reaction occurs in 20-40 % of patients receiving conventional
chemotherapy (Hayashi et al, 2016), similar rates were found in present study,
which included only patients in this therapy (43.7%). Observing scientific
evidences about oral mucositis incidence only in patients undergoing
hematopoietic stem cell transplantation (HSCT) were noted rates between in
approximately 75% to 100 % (Al-Ansari et al, 2015) and ulcerative mucositis
scores of grades Il and IV (Chaudhry et al, 2016). Interestingly, this study
showed lower incidence and lower grade of oral mucositis (56.2% incidence;

score of grade ) for this regimen. Probably, the patients scheduled to HSCT
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evaluated in present research were in majority composed with periodontal
health.

When observed patients of PH group the data showed an unexpected
incidence of chemo-induced oral mucositis. Then, the incidence of OM between
PH group and PD group was unexpectedly similar and, regarding the
distribution of patients with respect to the degree of oral mucositis, no
differences were verified between two groups. Probably, the lack of severe
periodontitis in patients with PD group may have influenced these data.

The only previous pilot study evaluated associations between radiation-
induced oral mucositis and periodontitis in patients under radiotherapy (Khaw et
al, 2014). There was a trend towards a greater proportion of periodontitis
patients in the mucositis groups (grades = 1-4) than in the non-mucositis group
(grade =0). However, the authors argue that, due to the small sample size of
this pilot study, these trends were not statistically significant, similar to that
observed in the present study.

The presence of inflammation, with constant release of cytokines, is the
central pathophysiological mechanisms involved in the role of periodontal
disease in some systemic conditions, including oral mucositis (Savioli et al,
2012; Coracin et al, 2013, Fabri et al, 2014). Despite of the higher inflammatory
parameters in PD group, the incidence of OM in this group was similar to PH
group. The data demonstrated that even if the presence of periodontitis had an
effect on the incidence of oral mucositis, this association would have been
hidden by the aggressiveness of cancer therapy, similar previously described by
radio-induced OM (Khaw et al, 2014). When observed PH group patients with
oral mucositis, almost all of them were in conditioning therapy. Other aspect to
be considered is the age of the patients in PH group. Younger individuals are
more susceptible to oral mucositis than older individuals and this may be related
to the higher proliferative index of basal epithelial cells in the former group
(Parulekar et al, 2012).

In conclusion, this study demonstrated that oral health, apparently, could
affect experience and incidence of chemo-induced oral mucositis. When only
patients periodontally healthy undergoing conditioning regimen of therapy and
conventional chemotherapy were observed, was noted a lower incidence of oral

mucositis, when compared with scientific evidences (Coracin et al, 2013; Al-
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Ansari et al, 2015). However, did not demonstrate a positive statistical
correlation between periodontitis and incidence of OM. The need of inclusion of

patients with severe periodontitis to evaluate this relationship hampers such
trial.
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Background: Nowadays, there is hypothesis that chemotherapy may inhibit the
commensal bacteria within the oral cavity and induce an ecological shift of oral
microbiota toward a community predominated by Gram-negative. Objective:
Investigate the relationship between red complex bacterial density and oral
complications in patients undergoing chemotherapy. Methods: This study
included fourty-four patients. Fifteen were diagnosed with periodontitis (PD
Group) and 29 periodontally healthy (PH Group). The assessments were
obtained prior and between 7-14 days after initiated chemotherapy in
periodontal health group (PH group). The Periodontal disease Group (PD
Group) was evaluated during 7 to 14 days after of chemotherapy. These
included: periodontal assessment; oral mucosa was examined for scoring of
chemotherapy-induced oral mucositis (OM); clinical tests for dysphagia and
evaluation of xerostomia. Subgengival samples were collected by inserting
sterile endodontic paper points for both groups. Total number of bacterial cells
and cells from each species were determined by FISH(fluorescence in situ
hybridization). Results: Twenty-nine(65.9%) patients were treated for solid
tumors, 15(34.1%) scheduled for hematopoietic stem cell transplantation
(HSCT). Mean age was 50.5 years, 32(72.7%) were female. Twenty-
nine(65.9%) were considered in PH Group, while 15(34.1%) patients in PD
Group. OM was found in 16(36.3%) patients, xerostomia 24(54.5%) and
dyspaghia 21(47.7%).

Keywords: periodontal pathogens; red complex; chemotherapy; oral

complications
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Introduction

Oral bacterial biofilms were the first human-associated biofilms to have
been studied extensively. Recent statistics show that oral diseases affect 3.9
billion people globally (1). Between these, periodontitis is the most common
conditions affecting humans (2,3). Periodontal disease is a host-driven
inflammatory response to a pathogenic bacterial biofilm in the subgingival
environment that leads to the destruction of the supporting structures of the
teeth (4,1). The microbial species constituting these biofilms are part of the
endogenous oral microbiota. In classical studies, the increase in numbers and
proportions of the tree “red complex” species (Porphyromonas gingivalis,
Treponema denticola and Tannerella forsythia) in subgingival biofilms has been
highly associated with the presence of periodontitis (5). The cell wall of “red
complex contains the endotoxin lipopolysaccharide (LPS). LPS activates
macrophages to produce inflammatory mediators (6,7).

Then, despite of the most bacterial species cause no harm under healthy
conditions, in patients with malignancies, the delicate homeostasis between
host defense and commensal bacteria could be disturbed. The cancer itself
causes these deregulation or cancer-related secondary immunodeficiency, the
anti-cancer treatment, or yet the supportive therapies that all may contribute to
a shift in the oral microbiota of the oral cavity from mainly Gram-positive to
Gram-negative bacteria (8,9,10,11,12). In addition, the chemotherapeutics can
be bacteriostatic or bactericidal, thus affecting the oral bacterial community
(13,14,15).

Preliminary data obtained from culture-based methodologies have
shown that antineoplastic agents can affect oral microbial composition.
Cytotoxic antineoplastic agents can therefore compromise oral mucosal
immunity, which can lead to decreased Secretory Immunoglobulin A (SIgA)
secretion, salivary dysfunction, decreased salivary antimicrobial properties, and
damage of the mucosal barrier lining the oral mucosa, further disrupting
eubiosis of oral microbiota (16,17,18). Numerous studies have identified and
reported a wide of incidence and severity for different oral complications from
cancer therapies. These include: oral mucositis (19,20,21,22), xerostomia,
(23,24,25) bleeding, dysphagia (26,27), disgeusia (20), caries, periodontal
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disease, infection (bacterial, viral, and fungal) (28), pain, trismus (23),
osteoradionecrosis, growth and developmental disturbances, and salivary gland
dysfunction (20).

Nowadays, there is hypothesis that chemotherapy may inhibit the
commensal bacteria within the oral cavity and induce an ecological shift of oral
microbiota toward a community predominated by Gram-negative anaerobes
exhibiting high virulence phenotype, thus initiating a cascade of inflammatory
processes (29,15,18). However, until now, it is unclear whether there is an
association between the shift of oral microbiota and oral complications caused
by the effect of chemotherapy.

The aim of this prospective study was to investigate the relationship
between red complex bacterial density and oral complications in patients
undergoing chemotherapy.

Patients and Methods

Patients

This study included fifty-one consecutive patients undergoing
chemotherapy referred from regional hospitals for regular followed up at the
Dentistry School. Patients were treated for solid tumors (n=35) and scheduled
for hematopoietic stem cell transplantation (HSCT) (n=16). The local ethical
committee approved this study (1.684.653) and written informed consent was
obtained from participants. Exclusion criteria were edentulous patients,
presence of concurrent radiotherapy, patients who did not complete the cycle of
chemotherapy due to death or abandonment of treatment and / or study, and
cognitive disorders.

From the total of 51 patients recruited, 18 were diagnosed with
periodontitis (PD Group) and 33 periodontally healthy (PH Group). One
experienced calibrated dentist performed all periodontal diagnosis. Periodontal
disease was defined by clinical features according to the presence of
concomitant edema, erythema, gingival bleeding and/or suppuration on probing,
and periodontal probing depths, according to the American Academy of
Periodontology (30). Using this classification, the severity of PD was
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categorized based on the amount of CAL: mild, 1 to 2 mm; moderate, 3 to 4
mm; and severe, 5 mm or greater.

Information regarding demographic data (age, sex), clinical and
histopathological diagnosis of diseases and chemotherapy prescription, were

obtained from medical records.

Oral Assessment and Sampling

All the assessments were obtained prior and between 7-14 days after
initiated chemotherapy in PH group (n=33). The PD group (n=18) was
evaluated also between 7 to 14 days after the first day of chemotherapy.

The assessments included: periodontal assessment included 3
standardized epidemiological indices: dental plaque index (Pl) (31), gingival
bleeding index (GBI) (32), and clinical attachment level (CAL). Clinical
attachment level included 2 measures: probing pocket depth (PPD) and
cementoenamel junction (CEJ) at 6 sites per tooth (33).

Furthermore, the oral mucosa also was examined by a single examiner
for scoring of chemotherapy-induced oral mucositis according to the WHO
system (34); clinical tests for dysphagia diagnostics (35); and evaluation of
xerostomia (36).

Subgengival Sample Collection

Subgengival samples were collected by inserting steril endodontic paper
points (size 30) from at least three paper points per site per patient by a single
examiner. For periodontally healthy patients (PH Group), the steril paper points
were inserted into the gingival sulci, while for periodontitis patients (PD Group),
the deepest site was selected. They were inserted into the most convenient
sites until mild resistance was felt, for 60 seconds, following isolation and
supragingival plague removal. The paper points were transferred into sterile
microtubes. The microtubes were weighed before and immediately after
sampling to allow quantitative analysis. The samples were fixed and stored in
paraformaldehyde solution, 2% final concentration. The materials were stored at
—-20°C until further microbiological analysis by FISH (fluorescence in situ
hybridization).
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Results and Discussion

A redacéo final do artigo dentro do prazo estabelecido foi impossibilitada
devido a erro decorrente das andlises das amostras microbioldgicas.
Estas estdo sendo refeitas e serdo posteriormente submetidas a anélise

estatistica. O artigo final serd submetido em periddico internacional.
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5. CONSIDERACOES FINAIS

Em conclusao, este estudo demonstrou que a saude periodontal, pode,
afetar a incidéncia e o grau de mucosite oral induzida por quimioterapia.
Pacientes com saude periodontal submetidos ao regime de condicionamento
quimioterapico para transplante de medula 6ssea e quimioterapia convencional
para tumores sélidos, desenvolveram menor incidéncia e menor gravidade de
mucosite oral em comparacdo com evidéncias cientificas. No entanto, nao
houve uma correlacdo estatistica positiva entre a periodontite e a incidéncia da
mucosite oral. Provavelmente, seja necessaria a inclusdo de pacientes com
periodontite grave para avaliar melhor esta possivel associacao entre a doenca
periodontal e a mucosite oral induzida por quimioterapia.

Vérias foram as complicacfes bucais experimentadas pelos pacientes
em quimioterapia, sendo a xerostomia a mais prevalente, seguida de disfagia e
mucosite oral. Mais estudos clinicos sdo necessarios para avaliar a influéncia
dos tipos de agentes quimioterapicos, uso de drogas e comorbidades em
relacdo a queixa de boca seca prevalente neste estudo.

Houve uma associacao significativa entre a qualidade de vida (OHIP-14),
a classe socioecondbmica e as complicacbes bucais. Os pacientes que
desenvolveram mais complicacdes bucais apresentaram pior qualidade de

vida, e pertenciam as classes socioeconémicas B ou C, em sua maioria.
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ANEXOS

ANEXO A — Declaracao de Infraestrutura do Instituto Oncolégico do Hospital 9
de Julho de Juiz de Fora

DECLARAGAO DE INFRAESTRUTURAE CONCORDANCIA

Referente a0 projeto de pesquisa de titulo “Impacto da Terapia Periodontal
na Mucosite Oral e ldentificacdo de Microrganismos Orais Prevalentes”,
sob a responsabilidade dos pesquisadores Gisele Maria Campos Fabri, que
tem por objetivo: avaliar o impacto da terapia periodontal na mucosite oral e
identificar os microrganismos orais prevalentes, eu, Narciso Pazinatto, na
qualidade de responsavel pelo Instituto Oncolbgico, do Hospital 9 de Julho de
Julz de Fora, declaro:

Ter anuéncia para realizag3o dos procedimentos da pesquisa, e

Existéncia da Infraestrutura necessaria a realizagao da mesma

Juiz de Fora, ?7 de J AN .p‘.p de 20../ s /
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ANEXO B - Declaracdo de Infraestrutura do Servico de Hematologia e

Transplante de Medula Ossea do Hospital Universitario da Universidade
Federal de Juiz de Fora.

DECLARACAOQO

Eu, ABRAHAO ELIAS HALLACK NETO, na quahdade de responsavel pelo programa
de SERVICO DE HEMATOLOGIA E TRANSPLANTE DE MEDULA OSSEA (TMO)
DO HOSPITAL UNIVERSITARIO/UNIVERSIDADE FEDERAL DE JUIZ DE FORA,
autorizo a realizag4o da pesquisa intitulada IMPACTO DA TERAPIA PERIODONTAL
NA MUCOSITE ORAL E IDENTIFICAGAO DE MICRORGANISMOS ORAIS
PREVALENTES a ser conduzida sob a responsabilidade do pesquisador PROF.
GISELE MARIA CAMPOS FABRI/ EQUIPE CRISTINA DE PAULA NOVAES, e
DECLARO que esta instituigdo apresenta infraestrutura necessaria a realizagao da
referida pesquisa. Esta declaragao & valida apenas no caso de haver parecer favoravel

do Comité de Etica da UFJF para a refenda pesquisa

[ A4 | ” y 2o 1A
Juizde Fora, __~ . ___de )‘_F 1) (4, A de 2017

ASSINATURA
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ANEXO C — Documento de Aprovacgéo pelo Comité de Etica em Pesquisa
CEP/UFJF.

(ATT 1 w0 Om wapia
Q SERES HUMANOS

fif UNIVERSIDADE FEDERAL DE Platoforma
Uij %oﬂ
JUIZ DE FORA/MG

PARECER CONSUBSTANCIADO DO CEP

DADOS DA EMENDA

Titulo da Pesquisa: IMPACTO DA TERAPIA PERIODONTAL NA MUCOSITE ORAL E IDENTIFICAQAO

DE MICRORGANISMOS ORAIS PREVALENTES

Pesquisador: Gisele Maria Campos Fabri
Area Temitica:

Versao:

5

CAAE: 30370114.5.0000.5147
Instituigio Proponente: FACULDADE DE ODONTOLOGIA
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

NUmero do Parecer: 1.684.653

Apresentagio do Projeto:
Apresentagio do projeto esta clara, detalhada de forma objetiva, descreve as bases cientificas que
justificam o estudo, de acordo com as atribuigSes definidas na Resolugdo CNS 466/12 de 2012, item III.

Objetivo da Pesquisa:

O objetivo deste estudo € avaliar a influéncia do tratamento periodontal na melhora da mucosite oral e
identificar os microrganismos orais prevalentes nos pacientes submetidos a terapia para o cincer. O
Objetivo da pesquisa estd bem delineado, apresenta clareza e compatibilidade com a proposta, tendo
adequagdo da metodologia aos objetivos pretendido, de acordo com as atribuigSes definidas na Norma
Operacional CNS 001 de 2013, item 3.4.1 - 4.

Avaliagao dos Riscos e Beneficios:

Identificag3o dos riscos e as possibilidades de desconfortos e beneficios esperados, estio adequadamente
descritos. A avaliagio dos Riscos e Beneficios est3o de acordo com as atribuigdes definidas na Resolugdo
CNS 400/12 de 2012, ens lIl; 12 e V.

Comentirios e Consideragdes sobre a Pesquisa:

O projeto esta bem estruturado, delineado e fundamentado, sustenta os objetivos do estudo em sua
metodologia de forma clara e objetiva, e se apresenta em consonancia com os principios

Engerego. JOSE LOURENCO KELMER SN
Bakro: SAO PEDRO CEP. 30350

UF: MG

Municiplo: JUIZ DE FORA

Telefone: (32)2102-3788 fax (32)11023788 E-mall: Cep propesqQEur ecu.be
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o | £ UNIVERSIDADE FEDERAL DE g
Q SRS HMASOs  UT) JUIZ DE FORAMG W

Cortirnacho o Pawcar 1004 023

£UC0oS NOMEactoras 03 £UCa Na PesquIsa Ciantifica eMvolvendo SEres NUM3N0S e2nNcados Na resoiucso
46€/12 do CNS e com 3 Norma Cperacional N® 001/2013 CNS.

Considerag0ss sobre 08 Termos 0o apresantag3o obrigatorna:

O protocold 02 pesquisa 2513 em CONMQUIagao 302quada, apresenta FOLHA DE ROSTO devidamente
preenchida,com o tRUIO em portugués, lcentifNca o pIrocnador pala pesquisa, estandd 02 3C0rTo Com 35
atroulgles definidas na Noma Operacional CNS 001 02 2013 tem 3.3 letra 3; @ 3.4.1 1tem 16. Apresenta o
TERMO DE CONSENTIMENTO LIVRE ESCLARECIDO em linguagem ¢ara para compreensdo dos
participanies, 3prasenta Justficativa & odjetivo, Campo pana IIentitcagdo do participants, gsscreve o forma
suficente 05 procedmentos, INfOma QU2 UM d35 vIas 00 TCLE $2ra entregue 306 pancipantes, 3ssagura a
1DErgade 00 particlpante recusar ou retrar 0 consentimento sem panaldadsas,garante siglo @ anonimato,

explicta riscos & Jesconioros EspEracos, MEESITMEN CoM 35 despasas, Indenizacdo dante de eventuals
ganos decorrentes da p2squisa,contato do pesquisador & 0o CEP & Nforma que 05 d3dos 03 pesquisa
ficardo arquUIVados CoOm O PESQUISICOr PEI0 PEiOc0 02 CINCO 3N0S, 08 3COr00 com 35 atribugdas o2nidas
N3 Resolugd0 CNS 466 e 2012, itens:IV letra b; IV.3 letras a,boefgeh V.S ktrade X1.21e¥af. O
PEsqUISITOr Apresanta ttulagao @ expeniéncia compativel com O projetd de pesquisa, 2stando 02 3corto
com 3s atruigdes deniaas no Manual Operacional para CPES. Apresanta DECLARAGAO 02 Infrasstnutura
€ de concordancia com a realizagdo 03 pesquisa de acordo com as atrduigles dafinidas na Noma
Operacional CNS 001 o2 2013 item 3.3 letra h.

Conclusdes ou Pencéncias e Lista de Inadequagdes:

Drante 00 exposto, 3 emenda 30 Projeto esta IProvada, pols esta de 3cordo com 06 principlos eticos
noneadores da etica em pesquisa estabelecido na Res. 456/12 CNS e com a Norma Operacional N*
001/2013 CNS, segundo este refator, 3guardando 3 andlse 0o Colaglado. Data pravista para 0 #mino 63
pesquisaFeveralro ce 2017.

Consideragbas Finals a critério do CEP:

Diante 00 exposto, 0 Comis2 de £tica em Pesquisa CER/UFJF, ¢e 3cordo com 3s atrdulgdes oenniaas na
Res.CNS-iGGMZemaNOtmaOperadmWIQOi.’»CNS.m-GepeIaAPRWAQKOam
30 Protocoio 02 PESqUIS3 Proposto, NO qual destaca-se 0 odbjetivo de ampliar 3 pesquisa e viadbilzar a
302QUACA COIELa 005 03308, alteracdo 00 tamanho 03 3MOSTa, sem MUAaNga essendal Nos ODJRtIves & N3
MEt000iogia do projeto onginal.

Enderego: JOSE LOURENCO KELMER &N

Barro: SAD PEDRO CEP. w3 0&.000
UF: MG Nunicipio: JU2Z DE FORA
Tekeform: (3202102.9782 Fax (3)1%02.3788 E-mal: cop propesqQuY eduty
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IncluImos na EQuipe pesquISIcOres QU2 CoNtridulrdo, C3da um, &m suUa INha 0 PasquUIsa, CoM O PrOCcEsso
e coleta de da0os (Crisina de Paua Novaes), tratamento odontologioo dos pacientes (Mana das Gragas
Afonso Miranda Chaves, Ansllese Holetz 02 Toledo Lourengo & CrisIng o2 Paula Novass), analise 0os
0300s{ Ana Caroiina Morals Apolonlo, Angela Mello Coeino) e 2ladoragdo o artigo cientifico. Foram
Nciuloas Insttuigdes participantes que permitirdo um acompanhamanto mals e1caz dos pacientes em
ratamento para o cancer (Hospital Universitano da Universioace Federal o2 Juz o2 Fora-MG @ Instauto
ONCoingico 9 g2 Juho tambem em Julz de Fora). Vale i2mbdrar 30 pesquisador responsaved pelo projeto, o
COMPromMIsso 02 eMvio 30 CEP de rel3ros parcals 2/ou 1otal 02 SU3 PESQUIS3 INTOMando 0 andamento 63
MEEM3, COMUNICINCO 3Mbem eventos IOVErs0s € eventuals modificagdes no protocoio.

Este parecer fol elaborado baseado nos documentos abalxo relacionados:
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170530 INovaes

orgamento OrcamentoHU_foina1.jpg 180672016 | CnsTna 02 Paua AC2D
i _ _ _ _ 17:02:33 | Novaes
Projeto Detainado / | ProjetoPiataformabrasiiunho.aoc 180672015 | CnsIng 02 PauUa A2
Brochura 17:03:20 | Novases

o= 0eCiaracaniNfrassTUnuraoncoiogico. jog 18062015 | CnsIng 02 PauUa AC2I0
Insdtur = 17:02:31 | Novass
Infraesyutura — _ _
TCLE/Temos 02 | ToieP1atrommasrasiijunho.ooc 160672015 | CnsTng 02 PauUa AC2ID
Assentmento / 17:01:03 | Novass
Justficativa ce
[ALSEO0Y _ _

(s 3 DedaracaoinTasstruturasconcordanciad 03032016 | Cnsing 02 Paua AC2I0
Insgtur = U.par 15:54:31 | Novass
Infracc AU
outres ComprovaneragstroprojetoHu.pg 030372015 | CnsIng 02 PaUa A2
L 15:33:27 | Novass
Dacaragso o2 ComMpoVaN2rag SropesquUIsIdIoil. 03032015 | CnsIna 02 Paua ACETD
Enderego: JOSE LOURENCO KELMER SN
Bairro: SAO PEDRO CEP. w4 08000
UF: MG Nunicipio: U2 DE FORA
Tebefone: (3202102.9782 Fax: (2)130.5788 E-mal: cep propesqQuty edute
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(Coordenador)

Enderego: JOSE LOURENCO KELMER &N
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ANEXO D — Termo de Consentimento Livre e Esclarecido.

Jf UnNiversipape FEperar DE Juiz pe Fora

PRO-REITORIA DE PESQUISA
COMITE DE ETICA EM PESQUISA EM SERES HUMANOS - CEP/UFJF
36036-900 JUIZ DE FORA - MG - BRASIL

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

O Sr. (a) esta sendo convidado (a) como voluntario (a) a participar da pesquisa IMPACTO DA
TERAPIA PERIODONTAL NA MUCOSITE ORAL E IDENTIFICAGAO DE MICRORGANISMOS ORAIS
PREVALENTES

Nesta pesquisa pretendemos avaliar a presenca de mucosite oral (MO) nos pacientes em
tratamento para o cancer e a presenca de doenga periodontal (DP) nos pacientes
diagnosticados com mucosite oral. Pesquisar a ocorréncia de periodontopatégenos putativos,
e correlacionar os microrganismos pesquisados com a mucosite oral (MO) e a doenca
periodontal (DP). Além de conhecer a presenca e a gravidade da DP e MO, queremos
incentivar e tornar possivel a avaliagdo odontoldgica dos pacientes em tratamento para o
cancer.

Para esta pesquisa adotaremos os seguintes procedimentos: Serdo realizados os exames
comuns em Odontologia, como o exame da mucosa da boca, da lingua, assoalho da boca e
tecido gengival. Além dos procedimentos odontoldgicos vocé responderd questionarios sobre
seu estado de saude geral. Todos esses procedimentos ndo sdo testes novos ou
desnecessdrios, sdo procedimentos de rotina, bem conhecidos e indispensaveis para conhecer
os problemas odontolégicos. Os riscos dos exames odontoldgicos sdo minimos e sdo habituais
desses procedimentos, ou seja: leve desconforto para afastar os Idbios e bochechas, leve
pressdo e desconforto durante o exame das gengivas. Os exames radiograficos solicitados
também sdo de baixo risco, havendo exposicdo segura a radiacdo por raios X. Faremos
também uma limpeza profunda nos seus dentes e gengivas para tratar a infec¢do e inflamacgao.
O risco também é minimo e inclui leve dor nas gengivas apoés esta limpeza e amortecimento da
boca e labios pela anestesia odontoldgica necessaria para este tratamento. Conhecer os
fatores contribuintes para melhora ou piora da sua condi¢do oral possibilita melhorar o
tratamento reduzindo custos ambulatoriais e melhorando a sua qualidade de vida e de outros
possiveis doentes.

Para participar deste estudo o Sr (a) ndo tera nenhum custo, nem receberd qualquer vantagem

financeira. Apesar disso, caso seja identificado e comprovado danos provenientes desta
pesquisa, o Sr.(a) tem assegurado o direito a indenizacdo. Terd o esclarecimento sobre o
estudo em qualquer aspecto que desejar e estard livre para participar ou recusar-se a
participar. Poderd retirar seu consentimento ou interromper a participacdo a qualquer
momento. A sua participacdo é voluntaria e a recusa em participar ndo acarretard qualquer
penalidade ou modificagdo na forma em que é atendido pelo pesquisador, que tratard a sua
identidade com padrdes profissionais de sigilo. Os resultados da pesquisa estardo a sua
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disposicdo quando finalizada. Seu nome ou o material que indique sua participacdo nao sera
liberado sem a sua permissao.

O (A) Sr (a) ndo sera identificado em nenhuma publicagao que possa resultar.

Este termo de consentimento encontra-se impresso em duas vias, sendo que uma copia sera
arquivada pelo pesquisador responsavel, na Faculdade de odontologia/departamento de
Clinica odontolégica da UFJF e a outra sera fornecida ao senhor. Os dados e instrumentos
utilizados na pesquisa ficardo arquivados com o pesquisador responsavel por um periodo de 5
(cinco) anos, e apds esse tempo serdo destruidos. Os pesquisadores tratardo a sua identidade
com padrdes profissionais de sigilo, atendendo a legislagio brasileira (Resolugdo N2 466/12 do
Conselho Nacional de Saude), utilizando as informagGes somente para os fins académicos e

cientificos.
Eu, , portador do documento de
Identidade fui informado (a) dos objetivos da pesquisa IMPACTO DA

TERAPIA PERIODONTAL NA MUCOSITE ORAL E IDENTIFICACAO DE MICRORGANISMOS ORAIS
PREVALENTES, de maneira clara e detalhada e esclareci minhas duvidas. Sei que a qualquer
momento poderei solicitar novas informacdes e modificar minha decisao de participar se assim
o desejar.

Declaro que concordo em participar. Recebi uma cdépia deste termo de consentimento livre e
esclarecido e me foi dada a oportunidade de ler e esclarecer as minhas duvidas.

Juiz de Fora, de de 20 .
Nome Assinatura participante Data
Nome Assinatura pesquisador Data
Nome Assinatura testemunha Data

Em caso de duvidas, com respeito aos aspectos éticos desta pesquisa, vocé podera consultar:
CEP - Comité de Etica em Pesquisa em Seres Humano-UFJF
Campus Universitario da UFJF

Pré-Reitoria de Pesquisa

CEP: 36036-900

Fone: (32) 2102- 3788 / E-mail: cep.propesq@ufijf.edu.br
Pesquisador Responsavel: Gisele Maria Campos Fabri
Endereco: Campus Universitario da UFJF

Faculdade de Odontologia

CEP: 36036-900

Juiz de Fora— MG

Fone: (32) 2102-3857

E-mail: gisele.fabri@ufif.edu.br
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Hospital das Clinicas da Faculdade de Medicina da

‘“ f ANEXO E - Ficha Clinica da Equipe de Dor Orofacial/ATM do
J Universidade de Sao Paulo.

FICHA CLINICA PARA AVALIACAO DE COMPLICAGOES BUCAIS DA TERAPIA QUIMIOTERAPICA

IDENTIFICACAO DO PACIENTE:

Nome:

Idade:

Sexo: ( ) Feminino ( ) Masculino
Naturalidade: ( )Juiz de Fora ( ) Outras:
Nacionalidade: ( ) Brasileiro ( ) Outros:

Dados Gerais da Terapia:
Agente Quimioterapico:
Local (is) acometido (os) pelo cincer/doenca:

Tempo de diagndstico: () até 3 meses ( )3 a6 meses
()6a12 meses ( ) mais de 12 meses.

Tipo de tratamento:

( JQUIMIOTERAPIA : ( ) Curativa ( ) Adjuvante
( ) Neoadjuvante ( ) Paliativa

Medicamentos utilizados:

Tempo de tratamento: ( ) até 3 meses

(
(

) 3 a 6 meses
)

()6al12meses mais de 12 meses.

Tratou-se de alguma dessas doencgas:

( )Artrite reumatoide ( )Asma ( )Bronquite ( )Hepatite ( JAmigdalite
( )Derrame (AVC) ( )Fibromialgia ( )Sinusite ( )Pressdo alta (HAS) ( )Diabete
( )Ulcera ( )Gastrite ( )Rinite ( )Coracao ( )Depressdo

( )Doenca renal (rins) ( )Infeccbes  ( )Enxaqueca ( )Herpes zoster (cobreiro)

( )Parkinson ( )Outra:
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Medicamentos utilizados:

( ) Antibidticos ( ) AINES ( ) Hipoglicemiantes  ( )Anti-hipertensivos

( ) Antivirais ( ) Ansioliticos ( ) Analgésicos ( ) Imunossupressores

( ) Antifungicos ( ) Anticoagulantes ( ) Antidepressivos ( ) Outros:

Descrigao:

Indice gengival: G=0 G=1 G=2 G=3
gengiva gengiva com gengiva com gengiva inflamag&o
normal moderada moderada acentuada,

inflamac3o, discreta inflamacao, vermelhiddo, edema

vermelhiddo, edema as ulcera¢cfes e com

mudanca de cor,
e com sangramento sangramento

discreto edema, sem

a sondagem espontaneo
sangramento a
sondagem
indice de placa: n.°de superficies coradas x 100 = %

n.°de dentes x 4

18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28
LKL
LKL
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38

COMPLICAGOES BUCAIS PRESENTES:

( ) MUCOSITE: ( )Grau0 ( )Graul ( )Grau 2 ( )Grau 3 ( )Grau 4
GRAU CRITERIOS PARA A CLASSIFICACAO

0 Auséncia de anormalidade detectada.

1 Presenca de eritema sem tratamento necessario.

2 Quadro doloroso sem necessidade de analgésicos, com dificuldade na
alimentacao.

3 Presenca de ulceracdo dolorosa exigindo o uso de analgésicos e
impossibilitando a alimentacao.

4 Presenca de necrose com necessidade de nutri¢gao parenteral.

Severidade da mucosite oral segundo a Organiza¢dao Mundial da Saude (OMS).
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Locais: ()1 ()2 ()3 ()4 ()5 ()6 ()7 ()8 ()9 ()10

( )CANDIDIASE

Locais: ()1 ()2 ()3 ()4 ()5 ()6 ()7 ()8 ()9 ()10

( )TRISMO

( )DOR OROFACIAL

CARACTERIZACAO DA DOR OROFACIAL:
Vocé tem dor na face ou na boca? () sim () ndo

Ha quanto tempo vocé tem essa dor? ( )Dias ( )Meses ( )Anos

Regido dolorida:

Periodicidade: ( )Diaria ( )2-3 Xsem ( )Sem ( )Quinz ( )Mensal.

Periodo do dia que tem dor: ( )M ( )T ( )N ( )Indiferente

Como ela aparece? ( )Espontanea: ( )N ( )S ( )Provocada: ( )N ( )S Como?
Quanto tempo dura a sua dor? ( )segs ( )mins ( )horas ( )dias ( )Outro

Tipo (caracteristica) da dor: ( )Pontada ( )Peso ( )Queimor ( )Choque ( )Latejante
( )Continua ( )Outro

Intensidade dador: ( )fraca ( ) moderada ( )forte  NotadeOa10:
Essa dor te acorda durante o sono? ( )N ( )S
Periodo do dia em que a dor é pior: ( )M ( )T( )N ( )sono ( )indiferente ( )Outro:

Sabe o que iniciou a sua dor? ( )N: ( ) S Como?

O que piora a sua dor?

O que acalma a sua dor?
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ANEXO F — Testes Clinicos para Diagnostico de Disfagia.

NOME:
DATA:

Quantidade de agua ingerida:
Tempo:

Velocidade de Ingestao:

Testes clinicos para diagndsticos de disfagia
Critérios:

Teste Engolir 100 ml de dgua

Sentado na posicao vertical colocar um copo de 100 ml de 4gua destilada para seus
labios.

Ao receber um sinal beber a 4gua o0 mais rapidamente possivel.

Um crondmetro com uma capacidade de leitura de 1 s é usado para medir o tempo
para tomar todo o conteido

Os sinais de dificuldade de degluti¢do, definida como tosse ou uma voz rouca apés
0 teste, sdo registados.

Os participantes que engasgarem durante a degluticdo sdo convidados a parar de
beber imediatamente, independentemente de terem terminado a dgua. Nesses
casos, 0 cronémetro deve ser pausado.

Marcar a quantidade de 4gua ingerida em ml

Velocidade da degluticao (ml/s), definida como a quantidade de agua bebida
dividida pelo tempo decorrido no cronémetro, é calculada.

A velocidade de ingestdo anormal é definida como velocidade da degluticéo abaixo
de 10 ml /s, de acordo com a defini¢do utilizada na literatura.

Classificagao:

( ) Velocidade normal de ingestdo () Velocidade anormal de ingestdo
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ANEXO G - Escala Visual Analégica para avaliacdo da Xerostomia.

Faculdade de Odontologia — UFJF
Escala Visual Analégica para avaliacio da Xerostomia

Nome: DATA:

e 0= auséncia de sensacao de ressecamento
e 10=sensacdo de ressecamento extremamente forte

1- O quanto vocé percebe dificuldade na fala pela sensacao de secura na boca?

0 10
2- 0 quanto vocé percebe dificuldade na mastigacdo pela sensa¢do de secura
na boca?
0 10

3- Quantidade de saliva na sua boca

4- Grau de ressecamento na boca

5- Grau de ressecamento na garganta

6- Grau de ressecamento no labio

7- Grau de ressecamento na lingua

8- 0O quanto vocé sente sede
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ANEXO H - Questionario OHIP.

Questionario OHIP - Faculdade de Odontologia — UF]JF

NOME: DATA:

Responda cada questdo marcando um “X” no espago que melhor
representa a sua resposta.

nunca poucas as vezes quase sempre
VEZES sempre
01. Vocé ja teve alguma dificuldade em pronunciar 0o 1o 20 3o 40

alguma palavra devido a problemas causados pelos
seus dentes?

02. Vocé ja sentiu que o seu paladar piorou (algum 0o 1o 20 3o 40
alimento perdeu o sabor) devido a problemas
causados pelos seus dentes?

03.Vocé ja teve dor na sua boca? 0o 1o 20 3o 40
04. Vocé ja sentiu desconforto ao comer algum 0o 1o 20 3o 40
alimento devido a problemas causados pelos seus

dentes?

05. Voce ja se sentiu constrangido(a) por causa dos 0o 1o 20 30 40
seus dentes?

06. Vocé ja ficou tenso(a) devido a problemas 0o 1o 20 30 40
causados pelos seus dentes?

07. Alguma vez vocé ja deixou de saborear algum 0o 1o 20 3o 40
alimento devido a problemas causados pelos seus

dentes?

08. Vocé ja teve que interromper alguma refei¢ao 0o 1o 20 30 40
devido a problemas causados pelos seus dentes?

09. Vocé ja sentiu alguma vez dificuldade em 0o 1o 20 3o 40
relaxar devido a problemas causados pelos seus

dentes?

10. Vocé ja ficou envergonhado(a) devido a 0o 1o 20 3o 40

problemas causados pelos seus dentes?

11. Vocé ja ficou irritado(a) com outras pessoas 0o 1o 20 3o 40
devido a problemas causados pelos seus dentes?

12. Vocé ja sentiu alguma dificuldade em realizar 0o 1o 20 3o 40
alguma das suas atividades diarias (escola, passeios,

festas, esportes, namorar) devido a problemas

causados pelos seus dentes?

13. Vocé ja sentiu que a sua vida em geral ndo 0o 1o 20 30 40
estava muito boa devido a problemas causados pelos

seus dentes?

14. Vocé ja se sentiu totalmente incapaz de realizar 0o 1o 20 3o 40
alguma atividade do seu dia-a-dia devido a
problemas causados pelos seus dentes?
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ANEXO | — Questionario Classe Socioecondmica.

Anexo F- CLASSE SOCIO-ECONOMICA ABA-ABIPEMI

A. Quem é o chefe da familia na sua casa?
() o préprio entrevistado
( ) outro

B. Qual foi o dltimo ano da escola que o chefe da familia cursou?

Grau de instrugdo maximo Pontos
N&o estudou ou primério incompleto 0
Primério completo ou ginésio incompleto 5
Ginéasio completo ou colegial incompleto 10
Ginésio incompleto ou universitario
incompleto 15
Universitario completo 21

C. Na sua casa tem?

Aparelho de video cassete ()ndo ()sim (10 pontos)
Méaquina de lavar roupa ()ndo ()sim (8 pontos)
Geladeira ()ndo ()sim (7 pontos)
Aspeirador de pé ()ndo ()sim (6 pontos)
D. Quantos (cada item abaixo) existe em sua casa?
item nenhum 1 2 3 4 5 6 ou +
(pontos)  (pontos) (pontos) (pontos) (pontos) (pontos) (pontos)
Carro 0 4 9 13 18 22 26
TV em
cores 0 4 7 11 14 18 22
Banheiro 0 2 5 7 10 12 15
Empregada
mensalista 0 5 11 16 21 26 32
Radio 0 2 3 5 6 8 9
Classe s6cio-economica ABA-ABIPEMI Total de pontos

A 89 ou mais

B 59 A 88

C 35A58

D 20A 34

E 0A19
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ANEXO J - Ficha para identificacdo de coleta da Analise Microbiologica.

Mome: Coletas:
Prontuario: Data Momento
Mascimento: | Idade: | Avaliagao:

Diagnastico:

TMO:

Historia

pregressa:

Elemento dentdrio:
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