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RESUMO

SOARES, Julia Breda. ESCALAS DE AVALIAÇÃO DA MUCOSITE ORAL EM

PACIENTES ONCOLÓGICOS PEDIÁTRICOS E ADOLESCENTES: UMA REVISÃO

SISTEMÁTICA. 2023. Dissertação (Pós-graduação em Clínica Odontológica com ênfase em

Estomatologia) – Faculdade de Odontologia, Universidade Federal do Rio Grande do Sul,

Porto Alegre, 2023.

O câncer infantil representa cerca de 8% do total de mortes entre crianças e adolescentes no

Brasil, e pode envolver diferentes modalidades terapêuticas como cirurgia, radioterapia (RT) e

quimioterapia (QT). Diversos efeitos adversos orais debilitantes podem estar associados ao uso

dos quimioterápicos e a RT de cabeça e pescoço, entre elas está a mucosite oral (MO), que é

uma reação tóxica inflamatória da mucosa oral. A avaliação da MO é muito importante na

tomada de decisões clínicas, promovendo o melhor manejo e tratamento para os pacientes.

Porém, a escala de classificação das lesões em crianças atualmente não é tão consolidada

quanto em adultos. Na pesquisa clínica, a padronização dessas avaliações é essencial para o

desenvolvimento de estudos intervencionais que visam avaliar a eficácia de diferentes

protocolos para prevenção e tratamento da MO. O objetivo do estudo foi realizar uma revisão

sistemática sobre avaliar as ferramentas que vêm sendo utilizadas para classificar a MO em

pacientes oncológicos pediátricos e adolescentes. Metodologia: Este estudo seguiu as diretrizes

de Itens de Relatório Preferenciais para Revisões Sistemáticas e Meta-análises (PRISMA). A

estratégia de busca foi realizada nas seguintes bases de dados no MEDLINE/PubMed,

EMBASE, Web of Science e Scopus. Resultado: Foram incluídos 110 artigos. Ao todo, foram

avaliados 7.713 pacientes pediátricos, sendo 50.9% meninos e 36.6% meninas. A idade variou

de 0 a 19 anos. Do total de 110 estudos, 49% envolveram pacientes em tratamento para

neoplasias hematológicas (HM) ou tumores sólidos (ST) e 45,4% dos estudos foram apenas

com pacientes com HM. A escala de MO da OMS é a mais utilizada, embora não considere

critérios específicos para pacientes pediátricos e foi descrita em 63.6% dos estudos. A OAG

foi utilizada em 15.4% dos estudos e Children’s International Mucosite Evaluation Scale

(ChIMES) em 8.1% dos estudos. Conclusão: A pouca quantidade de instrumentos validados

para avaliação da MO em pacientes pediátricos pode levar ao uso inadequado de escalas feitas

para adultos. Escalas específicas para pacientes pediátricos, como o ChIMES, devem ser

indicadas para facilitar a avaliação nesses pacientes.
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ABSTRACT

SOARES, Julia Breda. ORAL MUCOSITIS ASSESSMENT IN PEDIATRIC AND

ADOLESCENT ONCOLOGICAL PATIENTS: A SYSTEMATIC REVIEW 2023.

Dissertation (Postgraduate in Dentistry, Dental Clinics - Stomatology) – School of Dentistry,

Federal University of Rio Grande do Sul, Porto Alegre, 2024

Childhood cancer represents about 8% of total deaths among children and adolescents in

Brazil, and can involve different therapeutic modalities such as surgery, radiotherapy (RT) and

chemotherapy (CT). Several debilitating adverse oral effects may be associated with the use of

chemotherapy drugs and head and neck RT, including oral mucositis (OM), which is an

inflammatory toxic event of the oral mucosa. OM assessment is very important in clinical

decision-making, promoting the best management and treatment for patients. However, the

classification scale for injuries in children is currently not as consolidated as in adults. In

clinical research, the standardization of these assessments is essential for the development of

interventional studies that aim to evaluate the effectiveness of different protocols for the

prevention and treatment of OM. The objective of the study was to carry out a systematic

review to evaluate the tools that have been used to classify OM in pediatric and adolescent

oncology patients. Methodology: This study follows the Preferred Reporting Items for

Systematic Reviews and Meta-Analyses (PRISMA) guidelines. The search strategy was carried

out in the following databases: MEDLINE/PubMed, EMBASE, Web of Science and Scopus.

Result: 110 articles were included. In total, 7,713 pediatric patients were evaluated, 50.9% boys

and 36.6% girls. Ages range from 0 to 19 years old. Of the total of 110 studies, 49% involved

patients undergoing treatment for hematological malignancies (HM) or solid tumors (ST) and

45.4% of the studies were only with patients with MH. The WHO OM scale is the most used,

although it does not consider specific criteria for pediatric patients and was described in 63.6%

of studies. The OAG was used in 15.4% of the studies and the Children’s International

Mucositis Evaluation Scale (ChIMES) in 8.1% of the studies. Conclusion: The small number of

validated instruments for assessing OM in pediatric patients may lead to the inappropriate use

of scales designed for adults. Specific scales for pediatric patients, such as ChIMES, should be

indicated to facilitate the assessment of these patients.

Keywords: Oral Mucositis; Pediatric; Mucositis Scale;
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1 INTRODUÇÃO

O câncer representa um dos principais desafios de saúde pública enfrentado

globalmente, tendo um impacto na qualidade de vida e na sobrevida dos pacientes (De Martel,

2020; INCA, 2022; WHO, 2022). No Brasil, o câncer é a principal causa de morte por

doenças entre crianças e adolescentes. Estima-se que haverá cerca de 7.290 novos casos de

câncer infantojuvenil no país até o ano de 2040, representando uma redução de 14,6% em

comparação com as projeções feitas em 2022. Mundialmente, até o ano de 2040 277.000

novos casos de câncer infantojuvenil são estimados. (Globocan, 2020; INCA, 2022). As

neoplasias malignas mais comuns em crianças incluem a leucemia linfoblástica aguda,

leucemia mieloide aguda, linfomas e tumores que afetam o sistema nervoso central. Além

disso, tumores de Wilms, osteossarcomas e retinoblastomas são doenças frequentemente

diagnosticadas em crianças e adolescentes (INCA, 2022; Ward et al., 2019).

O tratamento de câncer é altamente personalizado e depende das características

individuais do paciente, da neoplasia e estadiamento do câncer, podendo envolver diferentes

modalidades terapêuticas como cirurgia, radioterapia (RT), quimioterapia (QT), imunoterapia,

terapia alvo, terapia hormonal e transplante de células progenitoras hematopoiéticas (TCPH)

(INCA, 2022, Kamrani et al., 2023). Frequentemente, uma combinação de tratamentos é

utilizada para alcançar os melhores resultados. Além disso, o bem-estar físico, psicossocial e

espiritual do paciente deve ser priorizado, com o apoio de equipes multidisciplinares (WHO,

2022).

A quimioterapia é considerada a principal abordagem no tratamento oncológico do

paciente pediátrico e adolescente visando direcionar suas ações para erradicar as células

tumorais, que têm uma elevada taxa de divisão celular. No entanto, devido à falta de

especificidade, também podem afetar células saudáveis (Blijham, 1993; Bonassa, 2023). Os

medicamentos quimioterápicos mais comuns usados no tratamento de câncer neste grupo de
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pacientes incluem o metotrexato (MTX), vincristina, doxorrubicina (ou adriamicina),

ciclofosfamida, cisplatina, etoposídeo e ifosfamida (De Farias Gabriel et al., 2022). Esses

medicamentos quimioterápicos são frequentemente administrados em regimes de tratamento

combinados e os protocolos podem variar ao longo do tempo. Diversos efeitos adversos

podem estar associados ao seu uso, como mucosite oral (MO), náuseas, diarreia, toxicidade

hepática e renal, e dermatites (Bonassa, 2023; NCI, 2019). Quando utilizada, a RT nas regiões

de cabeça e pescoço (RT-CP) pode causar efeitos adversos como MO, osteorradionecrose,

cáries de radiação, disfagia, xerostomia entre outros (NCI, 2019).

A MO é o efeito adverso agudo mais comumente observado em pacientes submetidos

a QT e RT-CP (Morais-faria et al., 2020; Kauark-fontes et al., 2022). Sua prevalência em

casos de tratamento com QT, no geral, varia de 30% a 75% (Aggarwal et al., 2014; Dodd et

al., 2000). Já nos casos de tratamento com RT-CP, cerca de 80% a 100% dos pacientes acabam

desenvolvendo MO (Trotti et al., 2003; Scully et al., 2003; Antunes 2013). Em relação à

população pediátrica com câncer, a chance de desenvolvimento de MO é três vezes maior

quando comparado com pacientes oncológicos adultos. O acometimento da população

oncopediátrica varia de 15% a 99% e isso se deve aos altos índices de mitoses durante o

período de crescimento tornando o epitélio bucal mais suscetível ao dano da RT e QT (Bulut;

Tüfekci, 2016; Cacceli; Pereira; Rapoport, 2009; Soares et al., 2011; Yavuz; Bal Y Lmaz,

2014; Jehmilich et al., 2015) No grupo pediátrico, a idade pode influenciar na prevalência da

MO, onde pacientes menores de 12 anos têm a possibilidade aumentada de desenvolver esta

complicação (Childers et al., 1993; Devi et al., 2013). Possivelmente, isso ocorre em

decorrência das particularidades do sistema imunológico em fase de desenvolvimento e da

imaturidade das estruturas bucais, os quais desempenham papéis secundários nos potenciais

riscos associados ao aumento na incidência e gravidade de complicações orais decorrentes do

tratamento antineoplásico (Morais et al., 2014).
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Crianças com leucemias ou linfomas avançados normalmente recebem tratamentos

mais agressivos, e consequentemente estão mais suscetíveis a desenvolver a MO, assim como

as crianças que realizam TCPH (Cheng et al., 2008; Druley et al., 2009; Figliolia el al., 2008).

Dentre os protocolos de QT, alguns são considerados de maior risco para desenvolvimento de

MO em pacientes pediátricos dentre os quais os que utilizam MTX em alta dose,

daunorrubicina, doxorrubicina, vincristina, etoposídeo, busulfano e citarabina (Elad et al.

2022, Suresh et al., 2019; Khaw et al., 2014; Curra et al., 2018; De Farias et al., 2022).

Outros fatores de risco para MO no grupo pediátrico ressaltados na revisão de Elad et

al. (2022) são o baixo peso corporal, níveis de ansiedade, náuseas/vômitos e histórico prévio

de MO. A associação entre MO e leucopenia, neutropenia, bem como entre linfopenia em

pacientes com tumores sólidos também vem sendo relatados (De Farias Gabriel et al., 2022,

Mendonça et al., 2015, Elad et al. 2022). Há evidências conflitantes em relação à associação

entre níveis plaquetários e MO (De Farias Gabriel et al., 2022, Bektas-Kayhan et al., 2012,

Elad et al. 2022,). Outros fatores como variantes gênicas, saúde bucal prévia ao tratamento

antineoplásico, e a diversificada microbiota oral também merecem atenção quando se trata de

risco para MO (De Farias Gabriel et al., 2022).

Clinicamente, a MO se apresenta como uma reação inflamatória aguda que pode se

manifestar desde pequenas áreas de descamação observadas clinicamente como áreas brancas,

até lesões eritematosas e/ou ulceradas de sintomatologia dolorosa significativa (Sonis, 2009;

Hurrel et al., 2019). As áreas anatômicas mais frequentemente afetadas são as regiões da

mucosa jugal, dorso e borda de língua, assoalho de boca e palato mole (Villa & Sonis, 2020).

A sintomatologia das lesões severas de MO pode afetar negativamente o estado nutricional do

paciente pois pode impedir a ingestão de alimentos sólidos e líquidos. Além disso, em

decorrência do rompimento da mucosa e a quebra das defesas do organismo, infecções

oportunistas podem ser observadas (Ariyawardana et al., 2019; Sonis 2011; Bonomo et al.,
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2021; Treister et al., 2017, Villa & Sonis, 2020). Nos casos mais severos de MO os pacientes

exibem extensas ulcerações associadas a dor o que gera a necessidade de uso de opioides,

bem como de antibióticos para prevenir infecções, necessidade de suporte nutricional e outros

tratamentos de suporte, bem como, aumento do tempo de hospitalização, modificação ou

interrupção do tratamento antineoplásico podendo afetar o prognóstico da doença (Curra et

al., 2018; Elad et al., 2022; González-Arriagada et al., 2023; Elting et al., 2003;

Rodrigues-Oliveira et al., 2021). Todos esses custos de tratamento somam-se aos gastos com

o tratamento primário do câncer e fazem com que a MO eleve os custos do tratamento

oncológico (Kauark-Fontes et al., 2023; Rodrigues-Oliveira et al., 2021)

A patogênese da MO é complexa e didaticamente organizada numa sequência de cinco

fases (Figura 1). A primeira é a fase de iniciação, onde a RT e/ ou a QT causam dano ao DNA

das células, mediado pela produção de espécies reativas de oxigênio (ERO) e pela ativação da

resposta imune inata, causando uma cascata de eventos biológicos e imunológicos e que

geram apoptose e necrose das células-tronco basais do epitélio e dano ao tecido conjuntivo.

Na segunda fase denominada de fase de regulação positiva e ativação, tanto as EROs quanto

os nucleotídeos adenosina monofosfato (do inglês adenosine 3′,5′-monophosphate – AMPs) se

ligam aos receptores Toll-Like, como o TLR-4 e ativam os principais fatores de transcrição,

como o fator nuclear κB ou NF-κB (do inglês nuclear factor-κB). O resultado é produção de

citocinas pró-inflamatórias e moléculas sinalizadoras. Ao mesmo tempo, a via da ceramida é

ativada após a lipoperoxidação da membrana celular. Enzimas proteolíticas

(metaloproteinases de matriz-MMPs) são liberadas e alteram o tecido conjuntivo. Na terceira

fase, denominada de amplificação do sinal, o número de moléculas sinalizadoras aumenta

causando consequentemente eritema e edema clinicamente na mucosa oral. Os mecanismos

de defesa que ocorrem naturalmente, como o controle do estresse oxidativo por enzimas

antioxidantes, são sobrecarregados. O aumento da permeabilidade epitelial resultante da
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ruptura da junção estreita fornece um canal para os produtos da parede celular das bactérias de

superfície denominadas de padrões moleculares associados a patógenos ou PAMPs (do inglês

Pathogen-associated molecular pattern) que seguem ativando o sistema imune inato mantendo

o dano biológico. Na fase de ulceração, sem reposição, o epitélio se torna atrófico e, por fim,

forma-se a úlcera. As bactérias colonizadoras continuam a liberar PAMPs, as enzimas que

danificam o tecido continuam a afetar o tecido conjuntivo e são observadas alterações na

composição do infiltrado celular. Na fase de cicatrização (fase final), após o término do

desafio citotóxico (sem radiação ou quimioterapia adicional), ocorre a cicatrização

espontânea, com mensagens da submucosa estimulando a proliferação epitelial e orientando a

diferenciação. (Sonis, 1998, 2004, Elad et al., 2022)

Figura 1: A patogênese de MO vem sendo descrita em 5 fases: (A) Iniciação, (B) Regulação

positiva e ativação (C) Amplificação (D) Ulceração (E) Cicatrização.
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Fonte: Elad et al 2022.

A classificação clínica adequada da MO é essencial para que os profissionais de saúde

possam avaliar a sua gravidade e monitorar a condição ao longo do tempo de forma precisa, o

que impacta no grau de intervenção necessário (Kennedy e Diamond 1997; Brown e Wingard

2004; Scully et al, 2006; Tomlinson et al, 2007; Vagliano et al, 2011). Por exemplo, pacientes

com formas leves de MO podem exigir apenas medidas de suporte e controle da dor, enquanto

casos mais graves podem necessitar de intervenções mais complexas, como a suspensão

temporária da QT ou redução das doses (Bochud et al., 1994; Sonis 2001, 2004;

Kauark-Fontes et al., 2021, 2023; Villa e Sonis 2015; Belim et al., 2002; De Farias Gabriel et

al., 2022). As classificações também facilitam a comunicação entre os membros da equipe de

saúde, o que é fundamental para garantir que todos estejam cientes da gravidade da condição

e das ações a serem tomadas (Cheng et al., 2002; Chen et al., 2004; Aquino et al., 2005; Sung

et al., 2017; Tomlinson et al., 2014). Além disso, as classificações permitem que

pesquisadores avaliem a eficácia de diferentes intervenções no tratamento da MO e

desenvolvam novas estratégias terapêuticas. Em resumo, a classificação adequada da MO

desempenha um papel fundamental no manejo eficaz e personalizado dessa condição (Sonis,

2013; Tomlinson et al., 2007, 2008 Tomlinson et al., 2009; Sung et al., 2017).

Existem várias escalas disponíveis para a classificação da MO, e a escolha da escala

pode depender das preferências e práticas do profissional de saúde e da população de

pacientes atendidos (Jaroneski 2006; Brown e Wingard 2004; McGuire, 2003; Avritscher et

al., 2004; Cella et al., 2003; Attina et al., 2021; Elad et al. 2022). As escalas usadas com

frequência estão detalhadas na Tabela 1.

A escala da Organização Mundial da Saúde (OMS) é usada rotineiramente na prática

clínica e em estudos clínicos de MO. Essa escala simples, de 5 pontos (Graus 0 a 4), combina
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medidas subjetivas e objetivas da MO. Ela leva em consideração a presença de úlceras, dor e

impacto na alimentação, portanto, avalia componentes anatômicos, sintomáticos e funcionais

da MO (Elad et al., 2022). A Escala de Mucosite Oral do Instituto Nacional do Câncer

Americano (do inglês, National Cancer Institute - NCI) está dentro dos critérios de

terminologia comum para eventos adversos (NCI-CTCAE). Esta representa uma ferramenta

amplamente utilizada para avaliar a MO, sendo uma escala de 5 pontos documenta em

crianças e adultos, categorizando a MO em uma escala de 0 a 4, considerando a gravidade dos

sintomas e o impacto nas atividades diárias (Cella et al., 2003; Jaroneski 2006). As escalas de

critérios de efeitos adversos da NCI têm sido atualizadas durante os anos, somando 5 versões.

A Escala de MO da Grupo Oncológico Cooperativo do Leste (do inglês, Eastern Cooperative

Oncology Group- ECOG) é uma variação da escala da NCI e é usada principalmente em

adultos e classifica a mucosite em quatro graus, com descrições detalhadas dos sintomas em

cada nível (Anderson et al., 1998; Tomlinson et al., 2007).

A escala de toxicidade aguda do Grupo de Radioterapia e Oncologia (do inglês,

Radiation Therapy Oncology Group- RTOG) tem sido frequentemente usada para avaliar a

MO em pacientes submetidos a RT e classifica a MO em uma escala de 0 a 4, com descrições

detalhadas dos sintomas em cada grau porém, sem avaliação funcional (Cox et al., 1995

Tomlinson et al., 2007). O guia de avaliação oral (do inglês, Oral Assessment Guide- OAG)

desenvolvido por Eilers et al. (1998) avalia oito categorias, sendo elas a voz, deglutição,

lábios, língua, saliva, mucosa oral, gengiva e dentes ou próteses. Cada categoria é classificada

em uma escala de pontos de 1 a 3, onde 3 é o pior cenário (Eilers et al., 1998). Já a Escala de

Avaliação de Mucosite Oral (do inglês, Oral Mucositis Assessment Scale- OMAS)

desenvolvido por Sonis et al. (2001) avalia nove sítios anatômicos, e para cada local, as

ulcerações são pontuadas de 0 a 3, de acordo com a extensão das lesões. O eritema é pontuado

de 0 a 2 sendo 0 nenhuma alteração de cor, 1 aumento da cor, e 2 cor de sangue fresco. Os
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escores de ulceração e eritema são então somados e resultam em um escore local que varia de

0 a 5 (pior escore possível).

Tabela 1. Avaliação de mucosite bucal de acordo com sua severidade utilizando como

base as principais escalas.

GRAU 0 GRAU 1 GRAU 2 GRAU 3 GRAU 4

OMS

Sem sinais
ou
sintomas.

Eritema sem
lesões.

Mucosa ulcerada,
alimentação normal.

Úlceras dolorosas,
indivíduo que ingere
apenas líquidos.

Alimentação é
impossível,
necessária dieta
parenteral.

OAG ---

Sem dor para
engolir. Lábios,
voz, língua, saliva,
membranas
mucosas, e
gengivas normais.

Voz rouca, dor ao
engolir, lábios secos,
língua revestida ou
com perda de papilas,
saliva espessa, mucosa
avermelhada, sem
ulcerações.

Dificuldade ao falar,
incapaz de engolir,
lábios e membranas
mucosa ulcerados,
língua rachada, falta
de saliva, sangramento
gengival, placa
generalizada. ----

OMAS

Sem
eritema ou
lesões.

Ulceração/formaçã
o de
pseudomembrana:
área superficial
cumulativa < 1 cm;
Eritema:
leve/moderado.

Ulceração/formação
de pseudomembrana:
área superficial
cumulativa de 1 cm e
3 cm; Eritema: grave
(cor de sangue claro).

Ulceração/formação
de pseudomembrana:
área superficial
cumulativa > 3 cm. ----

NCI-CTCAE
Sem
mucosite.

Úlceras indolores,
eritema ou dor
leve, ausência de
lesões.

Eritema doloroso,
edema ou úlceras, mas
consegue comer.

Eritema doloroso,
edema ou úlceras,
necessitando de
hidratação
intravenosa.

Ulcerações
graves, requer
nutrição
parenteral ou
enteral.

RTOG ---

Eritema, pode
apresentar dor leve,
não necessitando
de analgésico.

Reação irregular (<1,5
cm), pode produzir
secreção
serossanguinolenta
inflamatória.

Mucosite fibrinosa
confluente (> 1,5 cm,
contígua) pode incluir
dor intensa que requer
medicamentos.

Ulceração,
necrose,
sangramento.

No Questionário de Avaliação da Mucosite Oral diária (do inglês Oral Mucositis Daily

Questionarie- OMDQ), o paciente relata a sua percepção sobre a sua saúde de uma maneira

geral, a presença de diarreia e a intensidade da dor na cavidade oral e orofaringe, e o impacto

desta na realização de atividades como engolir, beber, alimentar-se, falar e dormir (Figura 2).
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Esse questionário foi validado em populações adultas e pediátricas e é considerado uma

ferramenta de medidas de resultados relatadas pelo paciente (do inglês patient reported

outcome measures - PROMs) (Elad et al., 2022).

As PROMs consideram a perspectiva do paciente, questionando diretamente aos

indivíduos sobre seu estado de saúde, sintomas ou experiências. O uso das PROMs destacam

a importância de compreender o impacto dos sintomas da MO e como eles são percebidos

pelo paciente. Esse tipo de avaliação exige uma padronização confiável, a fim de estimar

mudanças e permitir comparações das pontuações do PROM ao longo do tempo

(Gutiérrez-Vargas et al., 2016; Franco et al., 2017).

De acordo com Elad et al (2022), documentar a gravidade da MO em crianças pode

ser um desafio. Dependendo da idade, a capacidade dos pacientes de compreender as

instruções, tolerar o exame da cavidade oral e expressar os sintomas pode exigir a

dependência de relatos dos pais. Os mesmos autores afirmam que poucas das escalas de MO

mais comuns validadas para adultos foram avaliadas em crianças (Elad et al., 2022).
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Figura 2. Escala de Avaliação da Mucosite Oral diária

 Com o objetivo de minimizar as dificuldades encontradas com a escassez de escalas

consolidadas desenvolvidas para a crianças, em 2009 foi criada a Escala Internacional de

Avaliação de Mucosite Infantil (Children's International Mucositis Evaluation Scale

-ChIMES), feita especificamente para avaliar e classificar a MO em pacientes pediátricos.

(Figura 3) (PAIVA et al., 2018; JACOBS et al., 2013). Trata-se de uma escala que contém
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uma versão para a criança e uma versão para o responsável. Depois de passar por

refinamentos e correções, perguntas sobre a dor, funções, medicamentos para dor e a

aparência das lesões passaram a compor a escala. Para facilitar o entendimento, o paciente

tem a opção de responder as perguntas através de desenhos de expressões faciais, onde as

expressões tristes correspondem ao pior tipo de dor, e as expressões felizes significam a

ausência de dor. Diferente das escalas da OMS e da NCI, a ChIMES permite realizar o

auto-relato da criança em relação a MO, mas em contrapartida, demonstra-se insuficiente em

relação à avaliação clínica das lesões presentes. A pontuação mínima possível dos itens

avaliados é 0 e a pontuação máxima possível é 23. (Tomlinson et al., 2009; 2010; Jacobs et

al., 2013). Mesmo com a existência de uma escala criada especificamente para crianças, o seu

uso ainda não está tão consolidado no dia a dia clínico e em pesquisas tanto quanto outras

escalas utilizadas na população adulta. O desenvolvimento de protocolos específicos para

avaliação de MO em pacientes pediátricos oncológicos ainda são áreas em crescimento, e

diante disto, é necessário o consenso e adaptação dos profissionais de saúde por meio de

evidências que demonstrem as melhores opções de escalas, que atendam da melhor forma a

população pediátrica, beneficiando o dia a dia clínico e a tomada de decisões por meio de

estudos científicos (Tomlinson et al., 2007).
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Figura 3. Escala Internacional de Avaliação de Mucosite Infantil- ChIMES

A dor é um sintoma característico, muito comum em pacientes que experienciam a

MO. Por esse motivo, estudos indicam a importância da sua avaliação, considerando um

desfecho relevante a ser medido em ensaios clínicos Além disso, as escalas de dor também

são fundamentais para o melhor manejo do paciente clinicamente, a fim de proporcionar

alívio adequado e a melhora da qualidade de vida (Cella et al., 2003).

A Escala Visual Analógica (EVA) é frequentemente usada para avaliar a dor associada

à MO, onde o paciente deve marcar a intensidade de sua dor utilizando uma linha reta, onde 0

representa sem dor, e 10 representa a pior dor. Já a escala de Faces de Wong e Baker é

projetada para ser intuitiva, sendo considerada de fácil uso para a população infantil. O

paciente deve escolher o rosto que melhor representa a intensidade de sua dor, onde o rosto
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mais feliz representa a ausência de dor, e as expressões faciais mais tristes representam o

maior nível de dor.

A utilização de ferramentas de mensuração desempenha um papel crucial na

simplificação da avaliação e na redução da subjetividade inerente às análises da MO Além

disso, estabelecem uma uniformidade na linguagem clínica e científica, facilitando o processo

diagnóstico. Os instrumentos disponíveis para a avaliação da MO abrangem o uso de escalas

objetivas, onde um avaliador treinado observa e documenta as alterações orais, bem como o

emprego de escalas que avaliam sintomas subjetivos relacionados à MO, como dor e

dificuldade na deglutição. Porém, um dos principais desafios enfrentados na condução de

pesquisas sobre a MO reside na escassez de instrumentos de mensuração disponíveis na

literatura científica, especialmente para avaliação da população pediátrica.
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2. OBJETIVO

2.1 OBJETIVOS GERAIS

Avaliar como a MO tem sido avaliada e classificada em pacientes pediátricos oncológicos.

2.2 OBJETIVOS ESPECÍFICOS

Sugerir um protocolo de avaliação de pacientes pediátricos.
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ABSTRACT

Oral Mucositis (OM) is a common acute adverse effect of different types of cancer treatments.

Its assessment is essential during preventive and treatment strategies. However, the lack of

valid pediatric instruments for evaluating OM can provide unreliable data, in addition to

creating obstacles for interventional and epidemiological research. Objective: The aim of the

study was to assess the methods used for evaluating OM in pediatric oncology patients. Study

Design: The search of this systematic review was performed in MEDLINE/PubMed,

EMBASE, Web of Science and Scopus. Results: A total of 110 articles were included. Nine

different scales were identified. WHO scale was the most utilized, appearing in 63.6% of the

studies. Following, the Oral Assessment Guide (OAG) was described in 15.4% of the studies

and Common Toxicity Criteria National Cancer Institute (CTC-NCI) was described in 13.6%,

while the Children’s International Mucositis Evaluation Scale (ChIMES) was used in 8.1% of

the studies. In total, 7,713 pediatric patients underwent evaluation, with 50.9% being boys and

36.6% girls. The age ranged from 0-19 years. Among the 110 studies examined, 48.1%

included patients undergoing treatment for hematological malignancies (HM) and solid

tumors (ST), while 39% focused solely on HM patients. Conclusion: Although the WHO

scale is commonly used, it does not include specific criteria designed for pediatric patients. It

is crucial that the next generation of OM research incorporates validated assessment tools

tailored for the young population like ChIMES to improve the OM evaluation.

Keywords: Oral Mucositis; Children; Pediatric; Mucositis Scale; Patient Reported Outcome

Measures
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Introduction

Oral mucositis (OM) stands out as a significant acute adverse effect among pediatric

oncology patients with reported frequencies ranging from 15% to 80.4% (Elad et al., 2020;

Curra et al., 2021; Valer et al., 2021; Gabriel et al., 2022). Among children, some risk factors

for OM have been described as the type of chemotherapeutic protocol, low body weight,

anxiety levels, nausea/vomiting, gene variants, leukopenia, neutropenia and modification in

oral microbiota (Mendonca et al., 2015; Vasconcelos et al., 2016; Elad et al., 2022; Gabriel et

al., 2022).

Clinically, OM typically manifests as erythema progressing to erosive and/or

ulcerative lesions, often accompanied by severe pain. The buccal mucosa, dorsal tongue, floor

of the mouth, and soft palate are frequently affected anatomical sites. OM, especially the

severe forms can negatively impact the patient's quality of life, affecting the nutritional status

of the patients, increasing the prescription of opioids, hospitalization time or even interrupting

treatment (Elad et al., 2020; Villa & Sonis, 2020; Reuss et al., 2023).

Numerous tools are available to measure the severity of OM and to support the process

of making well-informed treatment decisions by accounting for functional limits, discomfort,

and ulceration severity. However, the classification of lesions in children is currently not as

consolidated as in adults (Tomlinson et al., 2007; Sung et al. 2007; Tomlinson et al., 2008;

Tomlinson et al., 2011; Manji et al. 2012; Elad et al., 2020; Gabriel et al., 2022). Studies

indicate that children are at higher risk of developing OM compared with adults, but its

assessment can be more problematic due to cooperation and the difficult access, particularly

in those who are younger. This lack of valid pediatric instruments may provide unreliable data

and inappropriate introduction of costly treatments, in addition to creating obstacles for

interventional and epidemiological research (McGuire et al., 2002; Gibson et al., 2006;

Tomlinson et al., 2007; Tomlinson et al., 2008; Tomlinson et al., 2009; Glenny et al., 2010;

Tomlinson et al., 2014). To the best of our knowledge, no systematic review exploring OM

scales in the pediatric population is currently available. In this respect, the objective of this

systematic review is how OM and its impact have been evaluated and classified in oncologic

pediatric patients.

Materials and Methods

Eligibility criteria

Inclusion criteria
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Defined by the PECOS strategy – participants, exposure, comparison, outcomes and

type of study –, the inclusion criteria consisted of observational studies, cross sectional

studies, case control studies and clinical trials that mention some scale of OM in pediatric

patients between 0- and 19-years old undergoing chemotherapy (CT) or head and neck

radiotherapy (RT). The searched publications were only considered in the English language,

with no restrictions on year of publication.

Exclusion criteria

Review papers, books, duplicate samples, unpublished data, and studies published in

languages other than English were excluded.

Information sources and search strategies

Electronic searches were performed without publication date restrictions until October

2023, in the following bibliographic databases: MEDLINE/PubMed, EMBASE, Web of

Science and Scopus. Grey literature was searched on Google Scholar and ProQuest. The

search strategy was based on nomenclature and synonyms using a combination of MeSH and

free terms for "Oral Mucositis", Children or Pediatric Patients” and “Patient Reported

Outcome Measures”. Appendix 1 shows the search strategy for each database. We also

performed manual searches by cross-checking the reference lists of the included studies to

identify publications that might have been missed by the primary database searches.

Data collection and variables

Three authors (J.B.S., L.B.K. and A.F.G.) reviewed the titles and abstracts of all

studies retrieved. If the title and abstract met the eligibility criteria, the study was included for

full-text evaluation. Disagreements between the three authors were referred to a fourth

reviewer (M.D.M.) for discussion. Full-text evaluation of the included studies by one author

(J.B.S.) resulted in the following extracted data: publication’ (author, year and country of

publication) and subjects’ details (sex, sample, type of cancer, cancer treatment, OM

incidence, pain scale, OM scale, characteristics assessed in the scales and patient-reported

outcome measures (PROM)).

Risk of bias assessment and critical analysis

We performed a critical appraisal of the included articles using the Joanna Briggs

Institute – University of Adelaide tool for cross-sectional studies (Moola et al., 2020). Two
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review authors (J.B.S. and A.F.G.) independently performed these judgments based on the

criteria for assessing risk of bias. Disagreements were resolved first by discussion and then by

consulting a third author for arbitration (L.B.K.).

Other information/Amendments

This systematic review was carried out according to the Preferred Reporting Items for

Systematic Reviews and Meta-analyses (PRISMA) guidelines (Page et al., 2021). A protocol

was drafted and registered with the National Institute for Health Research’s International

Prospective Register of Systematic Reviews (PROSPERO) under number CRD42022333966.

Results

Search results

Figure 1 illustrates the flow of article selection. The literature search screened 2,751

results from the electronic databases. After the exclusion of 962 duplicates, 1,789 titles and

abstracts were analyzed, and 185 articles had their full texts assessed for eligibility. Of them,

81 studies were excluded, and the following reasons are outlined in the (Appendix 2). Five

studies were included from the grey literature search and one study from the hand search. At

the end of the systematic search, 110 studies were included in the review (Appendix 3).

Figure 1. Flow Chart diagram adapted from PRISMA 2020 (Page et al., 2020).

Studies’ characteristics
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General and demographic characteristics of the cases of OM included in the present

systematic review are summarized in Table 1 detailed in Appendix 4. Most of the studies

were published in Brazil (21.8%), followed by Italy (11.8%). All the 110 papers reported

together 9 different scales of OM. Cohort studies were the majority (39%), followed by

randomized clinical trials (34.5%), quasi experimental studies (13.6%), case control studies

(5.4%), cross sectional studies (4.5%) and case report studies (2.7%).

Table 1. General characteristics of the included studies.

Variable n (%)

Continent of publication (n=110)

Asia 35 (31.8)

America 34 (30.9)

Europe 32 (29.0)

Africa 6 (5.5)

Oceania 3 (2.8)

Sex (n=7,713)

Male 3,928 (50.9)

Female 2,829 (36.6)

Not informed 956 (12.5)

Ages (n=7,713)

Range 0-19 years
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Cancer Type (n=110)

Hematological Malignancies or Solid Tumors 54 (49.0%)

Hematological Malignancies 50 (45.4%)

Solid Tumors 2 (1.8%)

Not informed 4 (3.6%)

Treatment (n=110)

Chemotherapy 94 (85.4%)

Chemotherapy and Radiotherapy 9 (8.1%)

Chemotherapy and Hematopoietic Stem Cell

Transplantation 5 (4.5%)

Hematopoietic Stem Cell Transplantation 2 (1.8%)

Subjects’ information

All the studies accounted 7,713 oncological patients. Of them, 3,928 males and 2,829

females, 12 studies did not specify the patient’s sex. The age ranged from 0 to 19 years, and

the mean age ranged from 5 to 13.5. Hematological malignancies or solid tumors were the

cancer types seen in 54 studies (49%), followed by only hematological malignancies in 50

studies (45.4%).

Oral Mucositis’ Scales and Patient-Related Outcome Measures

The World Health Organization (WHO) Oral Mucositis Scale from 1979 (World

Health Organization Handbook for Reporting Results of Cancer Treatment, 1979) were the

most used, seen in 70 (63.6%) studies, followed by Oral Assessment Guide (OAG) (Eilers et

al., 1988) in 17 (15.4%) studies and Common Toxicity Criteria of National Cancer Institute
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(CTC-NCI) in 13 (13.6%) studies (Table 2). Table 3 shows the main differences between the

scales used to assess OM in the pediatric patients included in this systematic review.

Only five studies used PROMs, three of them used the Self-report Mouth and Throat

Soreness-Related Questions of the Oral Mucositis Daily Questionnaire (OMDQ MTS) (Stiff

et al., 2006; Cheng et al., 2011) and two studies questioned the patients’ PROMs but did not

used a specific questionnaire. Most studies (89.0%) cited only one scale each. Two studies

(1.8%) used one OM scale and one PROM, and one study (0.9%) used two scales and one

PROM (Appendix 5).

Table 2. Frequency of each Oral Mucositis scale.

Oral Mucositis Scale N=110 (%)*

World Health Organization (WHO) 70 (63.6%)

Oral Assessment Guide (OAG). 17 (15.4%)

Common Toxicity Criteria (CTC) National Cancer Institute 13 (13.6%)

Children’s International Mucositis Evaluation Scale (ChIMES) 9 (8.1%)

Modified Oral Assessment Guide (m-OAG) 5 (4.5%)

Not nominated scale 2 (1.8%)

Oral Mucositis Daily Questionnaire and Oropharyngeal Mucositis

Quality of Life Scale (OMQoL) 1 (0.9%)

Oral Mucositis Assessment Scale (OMAS) 1 (0.9%)

New Mucositis Scoring System drawn by dr. Sonis et al. 1999 1 (0.9%)

*One study may have used more than one scale to assess patients’ oral mucositis.
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Table 3. Differences between the scales used in the included studies of this systematic review

Scale Grades Pain assessment Validation for

children

General characteristics

WHO 0 – 4 No No
Grade 0, no signs or symptoms; Grade 1, erythema without lesions; Grade 2, ulcerated

mucosa, but the patient was able to feed normally; Grade 3, individual with painful
ulcers, individual who ingested only liquids; and Grade 4, mucositis to the extent that

feeding is impossible, individual who required a parenteral diet.

OAG 1 – 3 No Yes Voice, swallowing, lips, tongue, saliva, jugal / palate mucosa, labial mucosa, and gingiva
are assessed. Grade 1, normal condition; Grade 2, mild to moderate alteration in the
integrity of the oral epithelium or functional alterations; Grade 3, severe impairment.

ChiMES
0 – 5 or 0 –

1
Yes Yes

(1) Amount of mouth or throat pain, (2) Effect of mouth or throat pain on swallowing,
(3) Effect of mouth or throat pain on eating, (4) Effect of mouth or throat pain on

drinking, (5) Receipt of pain medication, (6) Receipt of pain medication for mouth or
throat pain, and (7) Presence of ulcers. 1–4 receive a score of 0–5 where 5 is the worst

degree of symptoms. ChIMES 5 received a score of 1 if the child had received pain
medications and ChIMES 6 received a score of 1 if the child received pain medications

because of mucositis. ChIMES 7 received a score of 1 if oral ulcers were present.

m-OAG 1 – 3 Yes Yes

Voice (1: Normal 2: Deeper or raspy 3: Difficulty talking or painful) Swallow (1:
Normal swallow 2: Some pain on swallowing 3: Unable to swallow) Lips (1: Smooth
and painful and moist 2: Dry or cracked 3: Ulcerated bleeding) Tongue (1: Pink and

moist and papillae present, 2: Coated or loss of papillae with a shiny appearance with or
without redness, 3: Blistered or cracked) Saliva (1: Watery 2: Thick or ropy 3: Absent)
Mucous membrane (buccal mucosa, palate) (1: Pink and moist 2: Reddened or coated

(increased whiteness) without ulceration 3: Ulceration with or without bleeding)
Mucous membrane (labial mucosa) (1: Pink and moist 2: Reddened or coated
(increased whiteness) without ulceration 3: Ulceration with or without bleeding)
Gingiva (1: Pink and stippled and firm 2: Edematous with or without redness 3:

Spontaneous bleeding or bleeding with pressure)
CTC version

2.0
0 – 4 Yes No

Grade 0, without mucositis; Grade 1, painless ulcers, erythema, or mild soreness in the
absence of lesions; Grade 2, painful erythema, edema or ulcers, but able to eat; Grade
3, painful erythema, edema or ulcers, requiring intravenous hydration; Grade 4, requires

parenteral or enteral nutrition or support.



36

CTC version

3.0
1 – 5 No No

Grade 1, erythema of the mucosa; Grade 2, patchy ulcerations or pseudomembranes;
Grade 3, confluent ulcerations or pseudomembranes; bleeding with minor trauma;

Grade 4, tissue necrosis, significant spontaneous bleeding, life-threatening
consequences; Grade 5, death.

CTC version

4.0
1 – 5 No No

Grade 1, asymptomatic or mild symptoms; intervention not indicated. Grade 2,
moderate pain; not interfering with oral intake; modified diet indicated. Grade 3, severe

pain; interfering with oral intake. Grade 4, life-threatening consequences; urgent
intervention indicated. Grade 5, death.

OMQoL 1 – 4 Yes Older than 8 years 31 elements grouped into four dimensions that evaluate the symptomatology, nutrition,
social function, and symptomatology for swallowing with a 4-point Likert-type scale

(1=not at all; 2=a little; 3=quite a bit; 4=very much).

OMAS
1 – 3 or 0 –

5
No Older than 6 years

Rating of nine sites (upper/lower lip, right/left inner cheek, right/left ventral and lateral
tongue, floor of mouth, soft palate/fauces, and hard palate) For each site,

ulceration/pseudomembrane formation is scored from 0 to 3 as follows: 0, no lesions; 1,
cumulative surface area < 1 cm; 2, cumulative surface area 1 cm and 3 cm; and 3,

cumulative surface area > 3 cm. Erythema is scored from 0 to 2 as follows: 0, none (no
change in color); 1, mild/moderate (increase in color); and 2, severe (color of fresh

blood). The ulceration and erythema scores are then summed and result in a site score
that ranges from 0(no mucositis) to 5 (worst score possible). These nine site ratings
then are averaged to result in an overall mucositis score that also ranges from 0 to 5.

Sonis
0 – 3 or 0 –

2
Yes No Evaluate ulceration/pseudomembrane (0= no lesion; 1= <1 cm2; 2= 1 cm2 – 3 cm2; 3= >3

cm2) and erythema (0= none; 1= not severe; 2= severe) of 9 sites of the oral mucosa.

WHO: World Health Organization; OAG: Oral Assessment Guide; m-OAG: Modified Oral Assessment Guide; OMAS: Oral Mucositis

Assessment Scale; OMQoL: Oral Mucositis Daily Questionnaire and Oropharyngeal Mucositis Quality of Life Scale; ChiMES: Children’s

International Mucositis Evaluation Scale; CTC: Common Toxicity Criteria (CTC)
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Pain’ Scales

From the 110 studies, only 30 (27.2%) used pain scales. Of them, 60% cited the Visual

Analog Scale (VAS) (Huskisson, 1974), followed by 13.4% of the studies that used The Faces

Scale by Wong and Baker (TFSWB) (Garra et al., 2010) (Table 4).

Table 4. Frequency of pain scales in each study.

Pain Scale N=30 (27.2%)

Visual Analog Scale (VAS) 18 (60%)

The Faces Scale by Wong and Baker 4 (13.4%)

NRS scale (numeric pain rating scale) 2 (6.7%)

Faces Pain Scale Revised (FPS-R) 2 (6.7%)

VAS modified with six faces 1 (3.3%)

Smiley faces of the ChIMES scale recording the levels of pain

and discomfort

1 (3.3%)

HEDEN 1 (3.3%)

Face Leg Activity Cry Consolability [FLACC] scale 1 (3.3%)

Risk of bias assessment and critical analysis

The risk of bias was assessed for each type of observational and experimental study

identified. In cohort studies, most did not identify confounding factors. In randomized clinical

trials, many studies were not blinded to the participants, nor to those delivering the treatment.

In general, the studies used to analyze adequate statistics (Appendix 6).
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Discussion

OM is a significant adverse effect in pediatric oncology patients, and its measurement

is crucial for planning appropriate preventive and therapeutic activities and the development

of new protocols. Various tools exist to gauge its severity and aid in informed treatment

decisions, considering functional limitations, discomfort, and ulceration severity. However,

compared to adults, the classification of OM lesions in children lacks consolidation. Studies

suggest children face a higher risk of OM development but assessing it poses challenges due

to cooperation issues and difficult access, especially in younger patients. The absence of

reliable pediatric assessment instruments may lead to inaccurate data and unnecessary costly

treatments, hindering interventional and epidemiological research. In this context, the present

systematic review evaluated 110 studies involving 7,713 pediatric and adolescent oncological

patients to assess how OM was evaluated. Our analysis revealed the utilization of nine distinct

scales, predominantly WHO and OAG, with limited incorporation of pain scales and PROMS.

The initial tools developed to evaluate oral mucositis (OM) in cancer patients were

basic, often employing a scale from 0 (no symptoms) to 5 (severe symptoms). Among the

most used simple scales are the WHO and CTC-NCI, which concentrate on the patient's

ability to eat and drink, as well as objective indicators of OM (World Health Organization

Handbook for Reporting Results of Cancer Treatment, 1979; National Cancer Institute, 2017;

Tomlinson et al., 2007). The WHO scale was employed in over 60% of the studies included in

this research, often as a standalone tool but occasionally in conjunction with another OM

scale. This scale, originally designed for the adult population, categorizes OM into four

grades, assessing anatomical sites along with symptomatic and functional components (World

Health Organization Handbook for Reporting Results of Cancer Treatment, 1979). Despite its

frequent use, the scale lacks validation for pediatric lesion assessment due to various

limitations. Complete visualization of the oral cavity is required for accurate grading, posing

challenges with uncooperative children (Tomlinson et al., 2007). Moreover, variations in

children's eating ability, unrelated to oral lesions, may confound evaluation.

Attention should be given in the assessment of pediatric OM, aspects such as ensure

an optimal visualization of the oral cavity and children’s cooperation are important to be

considered. Moreover, children’s age is an important limitation in the ability to report

subjective and functional items (Tomlinson et al., 2007; Tomlinson et al., 2008). For this

reason, the use of an instrument focused on children is extremely important to assess OM in

those patients. The scale should be simple and allow a quick and easy response for children.

Considering that children have specifical issues when compared to adults, which can reflect in
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a better use of a subjective scale instead of an objective one, a multi-disciplinary and

multinational group of investigators developed the first draft of ChIMES (Tomlinson et al.,

2009), a scale made specifically for children. It is composed of a one version for the child

(self-report), and one version adapted to the parents or representatives (parent-proxy), based

on the same questions. Face expressions were included in the scale, aiming to facilitate

understanding of the children. Doubts in questions about pain medications and the presence of

ulcers were reformulated and directed to parents or representatives. Scores for questions about

pain or function could range from 0 to 5, and questions about pain medications and

appearance of lesions from 0 to 1 from the maximum ChiMES score, which is 23 (Jacobs et

al., 2013). This scale was translated and culturally adapted for other languages and had

promising results (Paiva et al., 2018). On the other hand, we must emphasize that this scale

does not evaluate the anatomical sites and the types of the lesions if present. Thus far, there is

no single, more precise method of assessing OM in this population, suggesting a combination

of the WHO scale (clinical evaluation of the oral mucosa) and CHIMES should be

recommended.

Oral pain is an important symptom to be monitored for assessing treatment-related

side effects. By closely monitoring oral pain levels, healthcare providers can improve patient

outcomes, enhance treatment tolerability, and promote overall well-being in this vulnerable

population. However, our results showed that few studies used pain scales during evaluating

the clinical presentation of OM (Brown & Wingard, 2004; Zadik et al., 2019). The most used

scale in the pediatric oncology population was VAS which is considered reliable and validated

only in children older than 8 years old and adults (McGrath et al., 2008). This scale consists

of a line measuring 10cm, where the first centimeter represents "no pain" and the last the

"worst possible pain" (Huskisson, 1974; Chiarotto et al., 2019). Assessing pain using the VAS

in children and adolescents with cancer presents challenges due to their developmental and

cognitive differences. It should be considered that children must have a cognitive capacity to

translate pain in numbers, as a result the scale can be performed incorrectly. Thus, while the

VAS is commonly used in adults, children and adolescents may interpret and respond to pain

differently based on their unique psychosocial backgrounds, making it challenging to

standardize VAS ratings across diverse pediatric population. Healthcare providers should

consider the developmental stage, communication abilities, and individual differences of

pediatric patients when interpreting VAS ratings and integrating them into comprehensive

pain management strategies. Additionally, employing a multimodal approach to pain
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assessment that combines self-report, observation, and caregiver input can enhance the

accuracy and reliability of pain assessment in this vulnerable population.

The second most frequently utilized pain scale is TFSWB, recognized as a popular,

validated, and user-friendly assessment tool specifically tailored for children. Comprising a

series of six cartoon faces depicting various expressions, from a smiling face denoting "no

pain" to a tearful face indicating "worst pain," TFSWB offers a simple and intuitive method

for pain assessment, particularly suited for pediatric populations. Children are prompted to

select the face that best corresponds to their pain level, facilitating easy comprehension due to

its subjective representation (Tomlinson et al., 2010). TFSWB proves especially advantageous

for children with OM, offering a visual and readily understandable means of expressing pain,

even in scenarios where verbal communication may be limited or hindered by oral lesions or

treatment-related side effects. In addition to the VAS or TFSWB, it's noteworthy that OM

scales incorporate pain assessment within their scores, including ChiMES, m-OAG,

CTC-NCI version 2.0, OMQoL, and Dr. Sonis’ scale (Tomlinson et al., 2009, Gibson et al.,

2006, National Cancer Institute, 1998,, Cheng et al., 2007, Sonis et al., 1999). We advocate

for the inclusion of some form of pain evaluation during oncological treatment and oral

mucosa analysis of pediatric patients. Despite the potential for bias in pain assessment, given

that children may conflate mouth pain with other types of pain, we recommend healthcare

providers utilize a pain scale in conjunction with OM evaluation.

In recent decades, healthcare systems have increasingly acknowledged the

significance of patients' perspectives in ensuring the delivery of high-quality services that are

equitable and safe (Churruca et al.,2021). In this sense, PROMs are considered crucial in the

evaluation of oncological patients, offering an all-embracing approach to assessing patient

well-being. By capturing subjective experiences such as symptoms, functional status, and

quality of life, PROMs provide a comprehensive perspective that complements traditional

clinical assessments. They enable the longitudinal tracking of patient outcomes throughout the

cancer care continuum, aiding in the identification of unmet needs and areas of concern.

Moreover, PROMs support individualized care planning by incorporating patient-reported

data into clinical decision-making processes. By prioritizing patients' preferences, goals, and

values, personalized care plans can be developed, leading to more patient-centered and

tailored interventions (McGee, 2020). Overall, PROMs serve as valuable tools for optimizing

patients' quality of life in oncological care (Meryk et al., 2022; Martins et al., 2021; Lopes

Martins et al., 2021; Pereira et al., 2018) While regulatory agencies have consistently

advocated for the utilization of PROMs in clinical cancer research, their implementation has
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predominantly focused on adult patients. Remarkably, few PROMs have been used in

oncological pediatric patients (Pereira et al., 2018). Our study agrees with that, since from 110

studies included only five studies used PROMs. OMDQ MTS, was the most used PROM in

the studies included in this review. It consists of ten written self-reporting items evaluating the

quality of life of patients with OM, as the capacity of talking and sleeping (Stiff et al., 2006).

OMDQ MTS has no validation to the pediatric population, owing its structure of a written

questionnaire. In 2011, Tomlinson et al. developed a modified OMDQ for use in children,

adding faces as answers to the questions, similar to what they did elaborating the ChiMES,

trying to make it easier for children to understand and changing from self-report to

parent-report. These modifications were considered reliable for the assessment of symptoms

and functionality in relation to children’s OM (Tomlinson et al., 2011; Manji et al., 2012;

Wong et al., 2023 Meryk et al 2022) investigating the use of PROM to identify adverse

effects in pediatric patients with cancer and provide individualized supportive care using

found that PROM score was associated with adverse effects and OM was among the 5 most

common. Focusing on the highest symptom burden, strong pain was reported in cases of OM.

More importantly, 1 day before the clinical manifestation, pain was reported with the highest

symptom burden for OM.

Some limitations may be considered in this study such as the low reporting of pain

scales and PROMs which impacted in our analysis of these results and the real importance of

using these assessments on the pediatric population.

Our study, in addition to systematically compiling the methods of OM assessment in

pediatric oncology patients, also aimed to provide guidance for enhancing the evaluation of

these patients in clinical practice and future studies. Therefore, we propose that ChiMES

should be used to evaluate and assess OM in children due to its construction considering

children, its subjective form to answer the majority of questions – using face expressions –,

evaluating pain and being a form of gathering patients’ related outcomes. Also, clinical

evaluation of oral mucosa using WHO should be done whenever possible as it allows for

clinical analysis by specialized professionals. Furthermore, utilizing a PROM is necessary in

the management of pediatric oncology patients to provide more comprehensive healthcare.

Conclusion

The accurate assessment of OM in pediatric oncological patients is crucial for effective

management, impacting treatment outcomes and hospitalization. However, existing scales fail

to adequately assess OM in this group of patients. While the WHO scale is commonly used
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despite its adult-focused design, it lacks sufficient detail for pediatric OM assessment, relying

on child cooperation for comprehensive oral cavity examination. In contrast, the CHIMES

scale offers a child-friendly approach, enabling self-reporting and better understanding of the

patient's condition and pain. Though lacking specific lesion assessment, combining CHIMES

with the WHO scale can provide a comprehensive evaluation, integrating functional and

anatomical information alongside the child's perspective. Additionally, supplementing with

pain scales and PROMs enhances assessment accuracy, optimizing patients' evaluation and

quality of life in oncological care.
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Appendix 1. Search strategy of the systematic review.

Database Search Strategy

MEDLINE/PubMe

d

(((Stomatitis OR Stomatitides OR "Oral Mucositis" OR "Mucositides, Oral" OR

"Oral Mucositides" OR Oromucositis OR Oromucositides OR "Mucositis,

Oral")) AND ((Child OR Children OR Pediatric OR Pediatrics OR Paediatric OR

Infant))) AND (("Patient Reported Outcome Measures" OR "Patient Reported

Outcome Measure" OR "Patient Reported Outcomes" OR "Outcome, Patient

Reported" OR "Patient Reported Outcome" OR "Patient-Reported Outcome" OR

"Outcome, Patient-Reported" OR "Patient-Reported Outcomes" OR Assessment

OR "Oral Mucositis Assessment Scale" OR "Instrument Development" OR

"Measurement of Oral Mucositis" OR "Evaluation Scales of Oral Mucositis"))

EMBASE ('stomatitis'/exp OR stomatitis OR stomatitides OR 'oral mucositis'/exp OR 'oral

mucositis' OR 'mucositides, oral' OR 'oral mucositides'/exp OR 'oral mucositides'

OR 'oromucositis'/exp OR oromucositis OR 'oromucositides'/exp OR

oromucositides OR 'mucositis, oral') AND ('child'/exp OR child OR

'children'/exp OR children OR 'pediatric'/exp OR pediatric OR 'pediatrics'/exp

OR pediatrics OR 'paediatric'/exp OR paediatric OR 'infant'/exp OR infant) AND

('patient reported outcome measures'/exp OR 'patient reported outcome measures'

OR 'patient reported outcome measure'/exp OR 'patient reported outcome

measure' OR 'patient reported outcomes'/exp OR 'patient reported outcomes' OR

'outcome, patient reported' OR 'patient reported outcome'/exp OR 'patient

reported outcome' OR 'patient-reported outcome'/exp OR 'patient-reported

outcome' OR 'outcome, patient-reported' OR 'patient-reported outcomes' OR

'assessment'/exp OR assessment OR 'oral mucositis assessment scale'/exp OR

'oral mucositis assessment scale' OR 'instrument development'/exp OR

'instrument development' OR 'measurement of oral mucositis' OR 'evaluation

scales of oral mucositis')

Web of Science ((ALL=((Stomatitis OR Stomatitides OR “Oral Mucositis” OR “Mucositides,

Oral” OR “Oral Mucositides” OR Oromucositis OR Oromucositides OR

“Mucositis, Oral”))) AND ALL=((Child OR Children OR Pediatric OR

Pediatrics OR Paediatric OR Infant))) AND ALL=((“Patient Reported Outcome
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Measures” OR “Patient Reported Outcome Measure” OR “Patient Reported

Outcomes” OR “Outcome, Patient Reported” OR “Patient Reported Outcome”

OR “Patient-Reported Outcome” OR “Outcome, Patient-Reported” OR

“Patient-Reported Outcomes” OR Assessment OR “Oral Mucositis Assessment

Scale” OR “Instrument Development” OR “Measurement of Oral Mucositis” OR

"Evaluation Scales of Oral Mucositis”))

Scopus TITLE-ABS-KEY ( stomatitis OR stomatitides OR "Oral Mucositis" OR

"Mucositides, Oral" OR "Oral Mucositides" OR oromucositis OR

oromucositides OR "Mucositis, Oral" ) AND TITLE-ABS-KEY ( child OR

children OR pediatric OR pediatrics OR paediatric OR infant ) AND

TITLE-ABS-KEY ( "Patient Reported Outcome Measures" OR "Patient

Reported Outcome Measure" OR "Patient Reported Outcomes" OR "Outcome,

Patient Reported" OR "Patient Reported Outcome" OR "Patient-Reported

Outcome" OR "Outcome, Patient-Reported" OR "Patient-Reported Outcomes"

OR assessment OR "Oral Mucositis Assessment Scale" OR "Instrument

Development" OR "Measurement of Oral Mucositis" OR "Evaluation Scales

of Oral Mucositis" )

Pro Quest TI,AB(Stomatitis OR Stomatitides OR “Oral Mucositis” OR “Mucositides, Oral”

OR “Oral Mucositides” OR Oromucositis OR Oromucositides OR “Mucositis,

Oral”) AND TI,AB(Child OR Children OR Pediatric OR Pediatrics OR

Paediatric OR Infant) AND TI,AB(“Patient Reported Outcome Measures” OR

“Patient Reported Outcome Measure” OR “Patient Reported Outcomes” OR

“Outcome, Patient Reported” OR “Patient Reported Outcome” OR

“Patient-Reported Outcome” OR “Outcome, Patient-Reported” OR

“Patient-Reported Outcomes” OR Assessment OR “Oral Mucositis Assessment

Scale” OR “Instrument Development” OR “Measurement of Oral Mucositis” OR

“Evaluation Scales of Oral Mucositis”)

Google Scholar (“Oral Mucositis”) AND (Children OR Pediatric) AND (“Patient Reported

Outcome Measures”)
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Appendix 2. Articles with exclusion reasons.

Author Year Reason for exclusion*

Izutsu, K. T. 1981 3

Berkowitz, R. J. 1983 1

Raether, D. 1989 3

Mackie, A. M. 1991 6

Donaldson, G. W. 1992 6

McGuire, D. B. 1993 1

Elad, S. 1999 3

Rapoport, A. P. 1999 3

Oberbaum, M. 2001 3

Whelan, H. T. 2002 3

Cella, D. 2003 3

Costa, E. M. 2003 6

Haytac, M. C. 2004 1

Gordón-Núñez, M. A. 2005 1

Mess, E. 2005 1

Gori, E. 2007 3
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Appendix 4. General and demographic characteristics of the cases of oral mucositis in the present systematic review.

Author Country Study Design Sample Mean age Tumor Types

Lever et al., 1987 Canada RCT 4 (50% boys and 50% girls) 7.5 HM and ST

Levy-Polack et al.,

1998

Argentina PC 96 (54.1% boys and 45.8% girls) 8.5 HM

Estlin et al., 2001 USA RCT 16 (43.7% boys and 56.2 girls) 9 HM and ST

Cheng et al., 2002 Hong Kong PC 14 (92.8% boys and 7.1 girls) 11 HM and ST

Cheng et al., 2003 Hong Kong RCT 34 (61.7% boys and 38.2% girls) 11 HM and ST

Chen et al., 2004 Taiwan QE 30 9.5 HM

Cheng et al., 2004 Hong Kong RCT 35 (60% boys and 40% girls) 11.5 HM and ST

Schmid et al., 2006 Germany RCT 30 (60% boys and 40% girls) 9.5 HM and ST
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Bechard et al.,

2007

USA PC 37 (45.9% boys and 54.05% girls) 9.1 HM

Cruz et al., 2007 Brazil RCT 60 (65% boys and 35% girls) 10.5 HM and ST

Cubukcu et al.,

2007

Turkey RCT 40 (65% boys and 35% girls) 7.5 HM and ST

de Koning et al.,

2007

Amsterdam RCT 25 (68% boys and 32% girls) 7.5 HM and ST

El -Housseiny et

al., 2007

Egypt PC 150 (54.6% boys and 45.3% girls) 6 HM

El-Housseiny et

al., 2007

Egypt RCT 63 6 Not informed

Gandemer et al.,

2007

France RCT 145 (64.1% boys and 35.8% girls) 11.5 HM and ST
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Sung et al., 2007 Canada RCT 16 (62.5% boys and 37.5% girls) 10.5 HM and ST

Karolewska et al.,

2008

Poland CC 44 (56.9% boys and 43.1% girls) 10 HM

Kuhn et al., 2009 Brazil RCT 21 (80.9% boys and 19% girls) 8.2 HM and ST

Cauwels et al.,

2011

Belgium RCT 16 (50% boys and 50% girls) 9.4 HM and ST

Cheng et al., 2011 Singapore PC 140 (62.8% boys and 37.1% girls) 12 HM and ST

Otmani et al., 2011 Morocco PC 970 (63.8% boys and 36.1% girls) 8 HM and ST

Rimulo et al., 2011 Brazil CR 1 (100% girl) 5 HM

Bektaş-Kayhan et

al., 2012

Turkey CC 115 (66.9 boys and 33.0% girls) patients and

controls were 8.68

and 10.14

HM

Cheng et al., 2012 Singapore RC 140 (62.8 boys and 37.1% girls) 12 HM and ST
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Nielsen et al., 2012 Denmark QE 12 (66.6% boys and 33.3% girls) 9.5 HM

Pels et al., 2012 Poland PC 78 10 HM

Azher et al., 2013 India PC 94 8 HM

Bardellini et al.,

2013

Italy RC 55 (63.6% boys and 36.3% girls) 6 HM

Inati et al., 2013 Lebanon CR 1 (100% girl) 5 HM

Qutob et al., 2013 Australia PC 97 8 HM and ST

Tomazevic et al.,

2013

Slovenia RCT 40 (50% boys and 50% girls) 9.5 HM and ST

Ye et al., 2013 Sweden PC 37 (75.6% boys and 24.3% girls) 10.3 HM and ST

Chermetz et al.,

2014

Italy PC 18 (66.6% boys and 33.3% girls) 13.5 HM and ST
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Didem et al., 2014 Turkey CC 60 (48.3% boys 51.6% girls) 12 HM and ST

Ip et al., 2014 China PC 140 (62.8% boys and 37.1% girls) 12 HM and ST

Liu et al., 2014 China QE 112 (52.6% boys and 47.3% girls) 5.5 HM (ALL)

Lima Arrais

Ribeiro et al., 2015

Brazil CR 1 (100% boy) 5.5 HM (HL)

Soto et al., 2015 Brazil CC 24 (70.8% boys and 29.1 girls) 9 HM and ST

Amadori et al.,

2016

Italy RCT 123 10.5 HM and ST

Bardellini et al.,

2016

Italy RCT 59 (25 boys and 34 girls) Not informed HM

Bardellini et al.,

2016

Italy RCT 64 (35.9% boys and 64.0% girls) 10 HM

Bulut et al., 2016 Turkey CC 76 (50% boys and 50% girls) 12 HM
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Gholizadeh et al.,

2016

Iran RCT 90 (48.8% boys and 51.1% girls) 11.5 HM

Hamidieh et al.,

2016

Iran RCT 28 (82.1% boys and 17.8% girls) 7.5 HM

Lucchese et al.,

2016

Italy RCT 54 (48.1% boys and 51.8% girls) 11.5 HM

Ávila-Sánchez et

al., 2017

Mexico RC 157 (79.6% boys and 19.7% girls) 7.9 HM and ST

Duzkaya et al.,

2017

Turkey PC 594 (53.7% boys and 46.2% girls) 8.5 Not informed

Medeiros-Filho et

al., 2017

Brazil RCT 15 (93.3% boys and 6.6% girls) 9.5 HM and ST

Pels et al., 2017 Poland CC 78 (56.4% boys and 43.5% girls) 10 HM
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Pourdeghatkar et

al., 2017

Iran RCT 62 (56.4% boys and 43.5% girls) 10.5 HM

Ribeiro et al., 2017 Brazil PC 42 (45.2% boys and 54.7% girls) 10 HM

Vitale et al., 2017 Italy RCT 16 10.5 Not informed

Allen et al., 2018 Australia PC 73 Not informed HM and ST

Bostanabad et al.,

2018

Iran RCT 60 (66.6% boys and 33.3% girls) 8,5 HM and ST

Carreón-Burciaga

et al., 2018

Mexico RC 51 (58.82% boys and 41.1% girls) 7 HM and ST

Damascena et al.,

2018

Brazil RC 73 (52.0% boys and 47.9% girls) 9.5 HM and ST

Funato et al., 2018 Japan RC 16 (56.2% boys and 43.7 girls) 9.5 ST

Gobbo et al., 2018 Italy RCT 101 (53.4% boys and 46.5% girls) 10.5 HM and ST
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Oosterom et al.,

2018

The

Netherlands

PC 82 (43.9% boys and 56.0% girls) 9.5 HM

Ribeiro da Silva et

al., 2018

Brazil RCT 29 (51.7% boys and 48.2% girls) 9 HM and ST

Ali et al., 2019 Sudan CS 87 (60.9% boys and 39.0% girls) 7 HM

Alkhouli et al.,

2019

Syria RCT 22 (54.5% boys and 45.4% girls) 5 HM

Devi et al., 2019 Indonesia CS 34 (58.8% boys and 41.1% girls) 7.5 HM

Deyell et al., 2019 Canada QE 6 (83.3% boys and 16.6% girls) 13 ST

Hurrell et al., 2019 Australia PC 47 (63.8% boys and 36.1% girls) 8.8 HM and ST

Kapoor et al., 2019 India CS 220 8.5 HM

Lucena et al., 2019 Brazil CS 70 (54.2% boys and 45.7% girls) 10.5 HM and ST
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Noirrit-Esclassan

et al., 2019

France QE 22 (59.0% boys and 40.9% girls) 10 HM and ST

Oosterom et al.,

2019

The

Netherlands

PC 99 (44.4% boys and 55.5% girls) 10 HM

Ribeiro et al., 2019 Brazil PC 105 (54.2% boys and 45.7% girls) 9.5 HM and ST

Singh et al., 2019 India PC 100 Not informed Not informed

Christian et al.,

2020

Indonesia QE 11 Not informed HM

Costa et al., 2020 Brazil PC 26 (42.3% boys and 57.6% girls) 11 HM and ST

Gutiérrez-Vargas

et al., 2020

Mexico QE 61 (59.0% boys and 40.9% girls) 12 HM

Immonen et al.,

2020

Finland RCT 45 (55.5% boys and 44.4% girls) 9.5 HM and ST
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Kamsvåg et al,.

2020

Sweden RCT 49 (53.0% boys and 46.9% girls) 10.5 HM and ST

Mubaraki et al.,

2020

Saudi Arabia RCT 45 (20 boys 25 girls) 8.5 HM

Nunes et al., 2020 Brazil RC 148 (55.4% boys and 44.5% girls) 8.5 HM and ST

Parra et al., 2020 Ecuador QE 32 (46.8% boys and 53.1% girls) 7 HM

Pires et al., 2020 Brazil PC 85 (50.5% boys and 49.4% girls) 9.5 HM and ST

Prakash et al.,

2020

India RCT 44 (79.5% boys and 20.4% girls) 13 HM and ST

Proc et al., 2020 Poland PC 24 (54.1% boys and 45.8% girls) 10.5 HM

Sajith et al., 2020 India PC 62 (72.5% boys and 27.4% girls) 9.5 HM

Alkhouli et al.,

2021

Syria RCT 36 (47.22% boys and 52.7% girls) 7.5 HM
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Alkhouli et al.,

2021

Syria RCT 22 (50% boys and 50% girls) 4.5 HM

Attina et al., 2021 Italy RC 84 (43 boys and 41 girls) 11 HM and ST

Bezerra et al.,

2021

Brazil PC 28 (57.1% boys and 42.8% girls) 10 HM and ST

Curra et al., 2021 Brazil PC 112 (54.4% boys and 45.5% girls) 8.5 HM and ST

Guimaraes et al.,

2021

Brazil RCT 80 8 HM

Guimaraes et al.,

2021

Brazil RC 56 8.5 HM and ST

Otmani et al., 2021 Morocco PC 46 (50% boys and 50% girls) 9 HM and ST

Viana Filho et al.,

2021

Brazil RC 64 (56.2% boys and 43.7% girls) 10.5 HM
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Bardellini et al.,

2022

Italy RC 42 (54.7% boys and 45.2% girls) 9 HM and ST

Coelho et al., 2022 Brazil CS 95 (56.8% boys and 43.1% girls) 11 HM

Fiwek et al., 2022 Poland RCT 23 (39.1% boys and 60.8% girls) 10.5 HM

Hassan et al., 2022 United

Kingdon

RCT 10 (50% boys and 50% girls) 8 HM and ST

Massano et al.,

2022

Italy QE 18 (66.6% boys and 33.3% girls) 10 HM and ST

Miranda-Silva et

al., 2022

Brazil RC 49 (77.5% boys and 22.4% girls) 8.5 HM

Ludovichetti et al.,

2023

Italia PC 14 (42.8% boys and 57.1% girls) 10.5 HM
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Bezinelli et al.,

2015

Brazil CC 51 9 HM

Lauritano et al.,

2013

Italy CC 40 (52.5% boys and 47.5% girls) 11.5 HM

Yavuz et al., 2014 Turkey PC 16 (31.2% boys and 68.7% girls) 13 HM

Cheng et al., 2001 China PC 42 (73.8% boys and 26.1% girls) 11 HM and ST

Badr et al 2023 Lebanon RCT 42 (54.7% boys and 45.2%) 11 HM

de Souza et al

2023

Brazil PC 85 (45.8% boys and 54.1% girls) 11.5 HM

Fiwek et al. 2023 Poland PC 59 (61% boys and 38.9% girls) 10.5 HM

Lohakare et al.,

2023

India QI 45 (60% boys and 40% girls) 6.5 HM and ST
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Sampaio et al.,

2023

Brazil QI 27 (51.8% boys and 48.1% girls) 11 HM and ST

Abdulrhmanm et

al., 2012

Egypt RCT 90 (63.3% boys and 36.6% girls) 10 HM

Al Jaouni et al.,

2027

Saudi Arabia RCT 40 ( 52.5% boys and 47.5% girls) 9.5 HM and ST

CC: case control; RCT: randomized clinical trial; CR: case report; PC: prospective cohort; RC: retrospective cohort; CS: cross sectional; HM:

Hematological malignancies; ST: Solid tumors.
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Appendix 5. Frequency of Oral Mucositis scales or Patient-Related Outcome Measures (PROMs) in each study.

Scales PROMs

Author WHO OAG m-O

AG

OMAS Sonis

Scale

OMQoL ChiMES CTC NN OMDQ

MTS

PROM

without

specification

Scales/PROMs

per study

Lever et al.,

1987

X 1

Levy-Polack et

al., 1998

X 1

Estlin et al.,

2001

X 1

Cheng et al.,

2002

X 1
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Cheng et al.,

2003

X 1

Chen et al.,

2004

X 1

Cheng et al.,

2004

X 1

Schmid et al.,

2006

X 1

Bechard et al.,

2007

X 1

Cruz et al.,

2007

X 1
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Cubukcu et al.,

2007

X 1

de Koning et

al., 2007

X 1

El -Housseiny

et al., 2007

X 1

El-Housseiny et

al., 2007

X 1

Gandemer et al.,

2007

X 1

Sung et al.,

2007

X X X 3
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Karolewska et

al., 2008

X 1

Kuhn et al.,

2009

X 1

Cauwels et al.,

2011

X 1

Cheng et al.,

2011

X 1

Otmani et al.,

2011

X 1

Rimulo et al.,

2011

X 1
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Bektaş-Kayhan

et al., 2012

X 1

Cheng et al.,

2012

X 1

Nielsen et al.,

2012

X 1

Pels et al., 2012 X 1

Azher et al.,

2013

X 1

Bardellini et al.,

2013

X 1

Inati et al., 2013 X 1



95

Qutob et al.,

2013

X X 2

Tomazevic et

al., 2013

X 1

Ye et al., 2013 X 1

Chermetz et al.,

2014

X 1

Didem et al.,

2014

X X 2

Ip et al., 2014 X X 2

Liu et al., 2014 X 1
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Lima Arrais

Ribeiro et al.,

2015

X 1

Soto et al., 2015 X 1

Amadori et al.,

2016

X 1

Bardellini et al.,

2016

X 1

Bardellini et al.,

2016

X 1

Bulut et al.,

2016

X 1



97

Gholizadeh et

al., 2016

X 1

Hamidieh et al.,

2016

X 1

Lucchese et al.,

2016

X X 2

Ávila-Sánchez

et al., 2017

X 1

Duzkaya et al.,

2017

X 1

Medeiros-Filho

et al., 2017

X 1

Pels et al., 2017 X 1
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Pourdeghatkar

et al., 2017

X 1

Ribeiro et al.,

2017

X 1

Vitale et al.,

2017

X 1

Allen et al.,

2018

X X 2

Bostanabad et

al., 2018

X 1

Carreón-Burcia

ga et al., 2018

X 1
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Damascena et

al., 2018

X 1

Funato et al.,

2018

X 1

Gobbo et al.,

2018

X 1

Oosterom et al.,

2018

X 1

Ribeiro da Silva

et al., 2018

X X 2

Ali et al., 2019 X 1

Alkhouli et al.,

2019

X 1
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Devi et al.,

2019

X 1

Deyell et al.,

2019

X 1

Hurrell et al.,

2019

X X 2

Kapoor et al.,

2019

X 1

Lucena et al.,

2019

X 1

Noirrit-Esclassa

n et al., 2019

X 1



101

Oosterom et al.,

2019

X 1

Ribeiro et al.,

2019

X 1

Singh et al.,

2019

X 1

Christian et al.,

2020

X 1

Costa et al.,

2020

X 1

Gutiérrez-Varga

s et al., 2020

X 1
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Immonen et al.,

2020

X X X 3

Kamsvåg et al.,

2020

X X 2

Mubaraki et al.,

2020

X 1

Nunes et al.,

2020

X 1

Parra et al.,

2020

X 1

Pires et al.,

2020

X 1
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Prakash et al.,

2020

X 1

Proc et al., 2020 X 1

Sajith et al.,

2020

X 1

Alkhouli et al.,

2021

X 1

Alkhouli et al.,

2021

X 1

Attina et al.,

2021

X 1

Bezerra et al.,

2021

X 1
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Curra et al.,

2021

X 1

Guimaraes et

al., 2021

X 1

Guimaraes et

al., 2021

X 1

Otmani et al.,

2021

X 1

Viana Filho et

al., 2021

X 1

Bardellini et al.,

2022

X 1
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Coelho et al.,

2022

X 1

Fiwek et al.,

2022

X X 2

Hassan et al.,

2022

X 1

Massano et al.,

2022

X 1

Miranda-Silva

et al., 2022

X 1

Ludovichetti et

al., 2023

X 1
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Bezinelli et al.,

2015

X 1

Lauritano et al.,

2013

X 1

Yavuz et al.,

2014

X X 2

Cheng et al.,

2001

X 1

Badr, L. K.,

2023.

X 1

de Souza, B. F.,

2023

X 1

Fiwek, P., 2023 X 1
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Lohakare, T.,

2023

X 1

Sampaio, M. E.

A., 2023

X 1

Abdulrhmanm,

M., 2012

X 1

Al Jaouni, S. K,

2017

X 1

WHO: World Health Organization; OAG: Oral Assessment Guide; m-OAG: Modified Oral Assessment Guide; OMAS: Oral Mucositis

Assessment Scale; OMQoL: Oral Mucositis Daily Questionnaire and Oropharyngeal Mucositis Quality of Life Scale; ChiMES: Children’s

International Mucositis Evaluation Scale; CTC: Common Toxicity Criteria (CTC); NN: Not nominated; OMDQ MTS: Self-report Mouth and

Throat Soreness-Related Questions of the Oral Mucositis Daily Questionnaire.
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Appendix 6. JBI Critical Appraisal Checklist of Cohort studies.

Author(s)
(year
of publication)

Were
the two
groups
similar
and

recruite
d from
the

same
populat
ion?

Were the
exposures
measured
similarly to
assign

people to
both

exposed and
unexposed
groups?

Was the
exposu

re
measur
ed in a
valid
and

reliable
way?

Were
confoun
ding

factors
identifie

d?

Were
strategie
s to deal
with

confound
ing

factors
stated?

Were the
groups/participa
nts free of the
outcome at the
start of the

study (or at the
moment of
exposure)?

Were
the

outcom
es

measure
d in a
valid
and

reliable
way?

Was the
follow up

time
reported

and
sufficient to
be long

enough for
outcomes
to occur?

Was follow up
complete, and
if not, were the
reasons to loss
to follow up

described and
explored?

Were
strategies
to address
incomplet
e follow

up
utilized?

Was
appropri

ate
statistic

al
analysis
used?

Bechard, L. J et
al., 2007 Yes Yes Yes Yes No Yes Yes Yes Yes No No

Cheng, K. K et
al., 2011 Yes Yes Yes Yes No No Yes Yes No, yes Yes Yes

Ye, Y., et al..
2013 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Ip, W. Y. et al.,
2014 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes

Oosterom, N. et
al., 2018 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes

Hurrell, L. et al.,
2019 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Curra, M. et al.,
2021 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Levy-Polack, M.
P. et al., 1998 Yes Yes Yes No No Yes Yes Unclear Yes No Yes

Cheng, K. K. F.
et al., 2002 Yes Yes Yes No No Yes Yes Unclear Yes No Yes
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Otmani, N. et
al., 2011 Yes Yes Yes No No No Yes Yes Yes No Yes

Qutob, A. F. et
al., 2013 Yes Unclear Yes No No Yes Yes Unclear Yes No No

Chermetz, M. et
al., 2014 Yes Yes Yes No No No Yes Yes Yes No Yes

Duzkaya, D. et
al., 2017 No No Yes No No Yes Yes Yes No, yes No Yes

Allen, G et al.,
2018 Yes Yes Yes No No No Yes Yes Yes No Yes

Oosterom, N et
al., 2019 No No Yes No No Yes Yes Yes Yes No Yes

Ribeiro, I. et al.,
2019 No No Yes No No Yes Yes Yes No, yes Yes Yes

Costa, R. C. et
al., 2020 No No Yes No No Yes Yes Yes Yes No Yes

Pires, H. D. et
al., 2020 No No Yes No No No Yes Yes No, yes No Yes

Proc, P. et al.,
2020 No No Yes No No Yes Yes Yes Yes No Yes

Sajith, M. et al.,
2020 No No Yes No No No Yes Yes Yes No Yes

Otmani, N et
al., 2021 No No Yes No No Yes Yes Yes Yes No Yes

Ludovichetti, F.
S. et al., 2023 No No Yes No No No Yes Yes No, yes Yes Yes

Cheng, K.K, et
al., 2001 Yes Yes Yes No No Yes Yes Yes Yes No Yes
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El -Housseiny
et al., 2007 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Pels et al.,
2012 Yes Yes Yes No No No Yes Yes Yes No No

Azher et al.,
2013 Yes Yes Yes No No Yes Yes Unclear Yes No Yes

Singh et al.,
2019 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Yavuz et al.,
2014 Yes Yes Yes No No Yes Yes Yes Unclear No Yes

Cheng et al.,
2012 Yes Yes Yes No No No Yes Yes Yes No Yes

Bardellini et al.,
2013 Yes Yes Yes No No No Yes Yes No, yes Yes Yes

Ávila-Sánchez
et al., 2017 Yes Yes Yes Yes No Yes Yes Yes Unclear No Yes

Carreón-Burcia
ga et al., 2018 Yes Yes Yes No No Yes Yes Yes Unclear No Yes

Damascena et
al., 2018 Yes Yes Yes No No No Yes Yes Unclear No Yes

Funato et al.,
2018 Yes Yes Yes No No Yes Yes Yes No, yes Yes Yes

Nunes et al.,
2020 Yes Yes Yes No No No Yes Yes Yes No Yes

Attina et al.,
2021 Yes Yes Yes Yes No Yes Yes Yes Yes No Yes

Viana Filho et
al., 2021 Yes Yes Yes No No Yes Yes Yes Yes No Yes
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Bardellini et al.,
2022 Yes Yes Yes No No No Yes Yes Yes No Yes

Miranda-Silva
et al., 2022 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Ribeiro et al.,
2017 Yes Yes Yes No No Yes Yes Yes No, yes No Yes

Guimaraes j et
al., 2021 Yes Yes Yes No No Yes Yes Yes Yes Yes Yes

de Souza et al
2023 Yes Yes Yes No No Yes Yes Yes Yes No Yes

Fiwek et al.
2023 Yes Yes Yes No No Yes Yes Yes Unclear No Yes
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Appendix 6. JBI Critical Appraisal Checklist of Quasi-experimental studies.

Author(s)
(year
of

publication)

Is it clear in
the study
what is the
‘cause’ and
what is the
‘effect’ (i.e.
there is no
confusion
about which
variable

comes first)?

Were the
participants
included in

any
comparisons

similar?

Were the
participants
included in

any
comparisons
receiving
similar

treatment/care
, other than
the exposure
or intervention
of interest?

Was there a
control
group?

Were there
multiple

measurement
s of the

outcome both
pre and post

the
intervention/e
xposure?

Was follow up
complete and
if not, were
differences
between
groups in

terms of their
follow up
adequately

described and
analyzed?

Were the
outcomes

of
participant
s included
in any

compariso
ns

measured
in the
same
way?

Were
outcomes

measured in
a reliable
way?

Was
appropriate
statistical
analysis
used?

Chen, C. F. et
al., 2004 Yes Yes No No Yes Yes Yes Yes Yes

Nielsen et al.,
2012 Yes Yes No No Yes Yes Yes Yes Yes

Liu et al.,
2014 Yes Yes No No No Unclear Yes Yes Yes

Deyell et al.,
2019 Yes Yes No No No Yes Yes Yes Yes

Noirrit-Esclas
san et al.,
2019

Yes Yes No Yes No Unclear Yes Yes No

Christian et
al., 2020 Yes Yes No No No Yes Yes Yes Yes

Gutiérrez-Var
gas et al.,
2020

Yes Yes No Yes No No, yes Yes Yes Yes

Parra et al., Yes Yes No No No Yes Yes Yes Yes
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2020

Massano et
al., 2022 Yes Yes No No No No, yes Yes Yes Yes

Bulut et al.,
2016

Yes Yes No Yes No Yes Yes Yes Yes

Didem et al.,
2014 Yes Yes No Yes No Yes Yes Yes Yes

Bezerra et al.,
2021 Yes Yes No Yes No Yes Yes Yes Yes

Cauwels et
al., 2011 Yes Yes No No No Yes Yes Yes Yes

Lohakare et
al., 2023 Yes Yes No Yes Yes Yes Yes Yes Yes

Sampaio et
al., 2023 Yes Yes No Yes Yes No, yes Yes Yes Yes
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Appendix 6. JBI Critical Appraisal Checklist of randomized clinical trial:

Author(s)
(year

of publication)

Was true
randomiz
ation

used for
assignme

nt of
participan

ts to
treatment
groups?

Was
allocati
on to
treatm
ent

groups
concea
led?

Were
treat
ment
group

s
simila
r at
the

baseli
ne?

Were
partici
pants
blind
to

treatm
ent

assign
ment?

Were
those
deliveri

ng
treatme
nt blind

to
treatme

nt
assign
ment?

Were
outcom

es
assess
ors

blind to
treatme

nt
assign
ment?

Were
treatme

nt
groups
treated
identical
ly other
than the
interven
tion of
interest

?

Was follow up
complete and
if not, were
differences
between
groups in

terms of their
follow up
adequately
described

and
analyzed?

Were
participa

nts
analyzed
in the

groups to
which

they were
randomiz

ed?

Were
outcom

es
measur
ed in
the

same
way for
treatme

nt
groups

?

Were
outco
mes
meas
ured
in a
reliab
le

way?

Was
appro
priate
statis
tical
analy
sis
used
?

Was the trial
design

appropriate, and
any deviations

from the standard
RCT design
(individual

randomization,
parallel groups)
accounted for in
the conduct and
analysis of the

trial?

Lever et al.,
1987 Yes Yes Yes No No No Yes No, yes Yes Yes Yes Yes No

Estlin et al.,
2001 Yes Yes Yes No No No Yes Yes Yes Yes Yes Yes No

Cheng et al.,
2003 Yes Yes Yes No No No Yes No, yes Yes Yes Yes Yes No

Cheng et al.,
2004 Yes Yes Yes No No No Yes No, yes Yes Yes Yes Yes Yes

Schmid et al.,
2006 Yes Yes Yes No No Unclear Yes Unclear Yes Yes Yes Yes Yes

Cruz et al.,
2007 Yes Yes Yes Unclear No Yes Yes No, yes Yes Yes Yes Yes Yes

Cubukcu et al.,
2007 Unclear Yes Yes No No No Yes Unclear Yes Yes Yes No Yes

de Koning et
al., 2007 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes
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El-Housseiny
et al., 2007 Yes Yes Yes No No Yes Yes No, yes Yes Yes Yes Yes Yes

Gandemer et
al., 2007 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Sung et al.,
2007 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Kuhn et al.,
2009 Yes Yes Yes Yes No Yes Yes Unclear Yes Yes Yes No Yes

Tomazevic et
al., 2013 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Amadori et al.,
2016 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Bardellini et al.,
2016 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Bardellini et al.,
2016 2 Yes Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes Yes Yes

Gholizadeh et
al., 2016 Yes Yes Yes Unclear Unclear Yes Yes Unclear Yes Yes Yes No Yes

Hamidieh et al.,
2016 Yes Yes Yes Yes Unclear Yes Yes Yes Yes Yes Yes Yes Yes

Lucchese et
al., 2016 Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes

Medeiros-Filho
et al., 2017 Yes Yes Yes Yes Unclear Yes Yes Unclear Yes Yes Yes No Yes

Pourdeghatkar
et al., 2017 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Vitale et al.,
2017 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes
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Bostanabad et
al., 2018 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Gobbo et al.,
2018 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Ribeiro da
Silva et al.,

2018 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Alkhouli et al.,
2019 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Immonen et al.,
2020 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Kamsvåg et al,.
2020 Yes Yes Yes No No Yes Yes No, yes Yes Yes Yes Yes Yes

Mubaraki et al.,
2020 Unclear Unclear Yes Unclear Unclear Unclear Yes Unclear Yes Yes No No Yes

Prakash et al.,
2020 Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes

Alkhouli et al.,
2021 2 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Alkhouli et al.,
2021 3 Yes Yes Yes Yes No Yes Yes No, yes Yes Yes Yes Yes Yes

Fiwek et al.,
2022 Yes Yes Yes No No Yes Yes Unclear Yes Yes Yes Yes Yes

Hassan et al.,
2022 Yes Yes Yes Yes Yes Yes Yes No, yes Yes Yes Yes Yes Yes

Guimaraes d et
al., 2021 Yes Yes Yes Yes Yes Yes Yes No, no Yes Yes Yes Yes Yes

Badr et al 2023 Yes Yes Yes No Yes Yes Yes No, yes Yes Yes Yes Yes Yes
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Abdulrhmanm
et al., 2012 Yes Yes Yes No No Yes Yes Unclear Yes Yes Yes Yes Yes

Al Jaouni et al.,
2027 Yes Yes Yes No No Yes Yes Yes Yes Yes Yes Yes Yes
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Appendix 6. JBI Critical Appraisal Checklist of Case Reports.

Author(s)
(year
of

publication
)

Were patient’s
demographic
characteristics

clearly
described?

Was the
patient’s

history clearly
described and
presented as a

timeline?

Was the current
clinical

condition of the
patient on

presentation
clearly

described?

Were diagnostic
tests or

assessment
methods and the
results clearly
described?

Was the
intervention(s) or

treatment
procedure(s)

clearly
described?

Was the
post-interventio

n clinical
condition
clearly

described?

Were adverse
events

(harms) or
unanticipated

events
identified and
described?

Does the
case report
provide
takeaway
lessons?

Rimulo, A.
L. et al.
2011

Yes Yes Yes Yes Yes Yes Not applicable Yes

Inati, A. et
al., 2013 Yes Yes Yes Yes Yes Yes Not applicable Yes

Lima Arrais
Ribeiro, I. et
al., 2015

Yes Yes Yes No No No Not applicable Yes
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Appendix 6. JBI Critical Appraisal Checklist of Cross-Sectional studies:

Author(s)
(year
of
publication)

Were the criteria
for inclusion in
the sample

clearly defined?

Were the
study

subjects and
the setting
described in

detail?

Was the
exposure

measured in a
valid and

reliable way?

Were objective,
standard criteria

used for
measurement of
the condition?

Were
confoundin
g factors
identified?

Were strategies
to deal with
confounding

factors stated?

Were the
outcomes

measured in a
valid and

reliable way?

Was
appropriate
statistical
analysis
used?

Ali, M. H. M.
et al., 2019 No Yes Yes Yes No No Yes No

Devi, K. S. et
al., 2019 No Yes Yes Yes No No Yes No

Kapoor, G. et
ak., 2019 Yes Yes Yes Yes No No Yes Yes

Lucena, N. N.
N. et al.,
2019

No Yes Yes Yes Yes No Yes Yes

Coelho, M. C.
et al., 2022 Yes Yes Yes Yes Yes No Yes No
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Appendix 6. JBI Critical Appraisal Checklist of Case control studies:

Author(s)
(year
of

publicatio
n)

Were the groups
comparable other
than the presence
of disease in cases
or the absence of

disease in
controls?

Were
cases and
controls
matched
appropria

tely?

Were the
same

criteria used
for

identificatio
n of cases

and
controls?

Was
exposure
measured

in a
standard,
valid and
reliable
way?

Was
exposure
measured
in the

same way
for cases

and
controls?

Were
confoundi
ng factors
identified?

Were
strategies
to deal
with

confoundi
ng factors
stated?

Were
outcomes

assessed in a
standard, valid
and reliable
way for cases
and controls?

Was the
exposure
period of

interest long
enough to

be
meaningful?

Was
appropriat

e
statistical
analysis
used?

Karolewska
et al., 2008 Yes Yes Yes Yes Yes No No Yes Unclear Yes

Bektaş-Kay
han et al.,
2012 Yes Yes Yes Yes Yes No No Yes Yes Yes

Soto et al.,
2015 Yes Yes Yes Yes Yes No No Yes Yes Yes

Pels et al.,
2017 Yes Yes Yes Yes Yes No No Yes Yes Yes

Bezinelli et
al., 2015 Yes Yes Yes Yes Yes No No Yes Yes Yes

Lauritano
et al., 2013 Yes Yes Yes Yes Yes No No Yes Yes Yes
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4. CONSIDERAÇÕES FINAIS

A MO é uma complicação comum em pacientes pediátricos submetidos a tratamentos

oncológicos, como QT e RT-CP. A avaliação sistemática e precisa dessa condição é de

extrema importância, uma vez que a MO pode não apenas causar significativo desconforto e

dor nas crianças, mas também comprometer a alimentação adequada, levando a complicações

adicionais. Escalas de MO que atendam às necessidades específicas da população pediátrica e

sua padronização, estimulam a sua aceitação pela comunidade médica e a implementação

consistente na prática clínica. Além disso, permite intervenções precoces para minimizar o

impacto negativo nos pacientes pediátricos em tratamento contra o câncer, e facilita a

comunicação entre profissionais de saúde, promovendo uma linguagem comum e

compreensível no monitoramento da MO.

Adicionalmente, a importância das escalas de avaliação transcende o âmbito clínico,

contribuindo para a pesquisa e o avanço científico. A padronização na mensuração da MO em

crianças facilita a coleta de dados uniformes, permitindo a comparação entre estudos e a

elaboração de diretrizes mais robustas no manejo dessa condição específica.

O presente trabalho revelou uma prevalência notável de estudos que empregaram a

escala de MO da OMS, que tem como foco a avaliação específica das lesões orais. No

entanto, um aspecto crucial é a falta de validação específica dessa escala para crianças, o que

implica em limitações significativas ao aplicá-la nesse grupo populacional. A escala ChIMES

é uma ferramenta promissora, desenvolvida considerando as particularidades da população

infantil. A ChIMES proporciona o autorrelato do paciente, permitindo que as crianças

expressem experiências subjetivas e sintomas de forma única, que podem não ser totalmente

capturados pela observação clínica isolada. No entanto, por não possuir uma avaliação

específica de lesões, nosso estudo recomenda a combinação do CHIMES com a escala da

OMS, juntando características clínicas e subjetivas. Como complemento, escalas de dor e

PROMs aumentam a precisão da avaliação.
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