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Resumo

Esta revisdo sistematica foi realizada para determinar o risco de cancer bucal
(CB) em pacientes com doenga do enxerto contra o hospedeiro crbnico
(DECHCc). A pesquisa foi realizada em seis principais bases de dados eletrénicos
(PubMed/MEDLINE, EMBASE, LILACS, Web of Science, Scopus e LIVIVO) e
literatura cinzenta (Google Scholar, Open Grey e ProQuest) incluindo nas buscas
estudos publicados até novembro de 2021. Foram considerados elegiveis para
inclusdo os estudos observacionais que abordavam a incidéncia de CB em
pacientes adultos que apresentavam a doenga do enxerto contra o hospedeiro
(DECH) ap6s transplante alogénico de células-tronco hematopoiéticas (TCTH).
Nao foram impostas restricdes de idiomas ou tempo para os trabalhos incluidos
nesta revisdo. A qualidade metodoldgica foi avaliada utilizando-se a Escala de
Avaliagdo da Qualidade de Newcastle-Ottawa (NOS) para estudos nao
randomizados. A risco relativo(RR) agrupada (IC 95%) dos estudos foi obtida
utilizando-se um modelo de efeitos aleatérios para estimar a associagao entre
DECHCc e o risco de CB. As meta-analises foram realizadas utilizando o software
Review Manager v.5.4 (RevMan). Das 13 coortes incluidas na sintese qualitativa,
9 foram elegiveis para a analise quantitativa. A meta-analise mostrou que a
presenca de DECHc aumenta o risco de desenvolver CB (RR 2,78, IC 95%: 1,27-
6,08; I = 46%; P=0,01). A meta-analise de subgrupo revelou maior risco de CB
em amostras asiaticas expostas ao DECHc (RR 2,50, IC 95%: 1,54-4,04; 12 = 0%;
P=0,0002), o que nao foi visto na analise agrupada de amostras europeias (P=
0,24). A qualidade metodolégica geral da maioria dos estudos incluidos foi

considerada "boa". As evidéncias cumulativas (GRADE) foram consideradas



moderadas e de baixa certeza de evidéncia para estudos asiaticos e europeus,
respectivamente. Esta revisdo sugere que pacientes com DECHc submetidos a
TCTH alogénicos apresentam um risco aumentado de desenvolver CB. Assim,
recomenda-se que os pacientes com DECHc sejam monitorados para permitir a

deteccao precoce e o tratamento da doenga maligna secundaria.

Palavras-chaves: Doenca do enxerto-hospedeiro; neoplasias bucais; carcinoma

de células escamosas; revisio sistematica.



Abstract

This systematic review was undertaken to determine the risk of oral cancer in
patients with chronic GvHD (cGvHD). The search was conducted in six main
electronic databases (PubMed/MEDLINE, EMBASE, LILACS, Web of Science,
Scopus, and LIVIVO) and grey literature (Google Scholar, Open Grey, and
ProQuest) for studies published up to November 2021. Studies which covered
the incidence of oral cancer in adults with cGvHD after allogeneic hematopoietic
stem cell transplantation (HSCT) were considered eligible for inclusion. No
language or time restrictions were imposed on this review. Methodological quality
was evaluated using the Newcastle-Ottawa Quality Assessment Scale (NOS) for
nonrandomized studies. The pooled RRs (95% CI) were obtained using a
random-effects model to estimate the association between GvHD and the risk of
oral cancer. The meta-analyses were conducted using Review Manager v.5.4
(RevMan) software. Of the 13 cohorts included in qualitative synthesis, 9 were
eligible for the quantitative analysis. The meta-analysis showed that the presence
of cGvHD increased the risk of developing oral cancer (RR 2.78, 95% CI: 1.27-
6.08; I = 46%; P=0.01). A subgroup meta-analysis revealed a higher risk of oral
cancer in Asian samples exposed to cGvHD (RR 2.50, 95% Cl: 1.54-4.04; 12 =
0%; P=0.0002), which was not seen in the pooled analysis of European samples
(P= 0.24). The overall methodological quality of most studies included was
“good”. The cumulative evidence (GRADE) was considered moderate and of very
low confidence for Asian and European studies, respectively. This review
suggests that patients with cGvHD undergoing allogeneic HSCT run an increased

risk of developing oral cancer. Hence, it is recommended that patients with
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cGvHD be monitored to allow for the early detection and treatment of secondary

malignant disease.

Keywords: Graft vs Host Disease; Mouth Neoplasms; Squamous Cell
Carcinoma; Systematic Review.
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1. INTRODUGAO

O TCTH, procedimento eficaz utilizado para o tratamento de
doengas hematoldgicas malignas e benignas,’ esta associado a uma ampla
gama de complicagbes, como canceres secundarios, DECH, infecgdes tardias,
disturbios sexuais e de fertilidade, complicagbes cardiovasculares, doenca renal
em estagio terminal, bronquiolite obliterante, xeroftalmia, xerostomia e necrose
avascular. Uma das mais importantes delas é a DECH. 2#

Pacientes submetidos ao TCTH alogénico apresentam alto risco de
desenvolver neoplasias secundarias, particularmente leucemias e linfomas. Os
tumores solidos sdo menos frequentes, mas sua incidéncia parece ser maior em
pacientes que desenvolvem DECH; os tumores solidos mais frequentes sao
carcinomas de células escamosas (CCE), onde as regides da cabega e pescogo
estdo entre os locais mais acometidos.>” O carcinoma de células escamosas
oral (CCEO) é um problema de saude devido as suas insatisfatérias taxas de
sobrevivéncia de 5 anos, que variaram entre 45 e 50%. 8

A DECH é uma complicagdo grave do TCTH, representando a
principal causa de morbidade e mortalidade de sobreviventes de transplante. 3 A
DECH apresenta-se nas formas aguda (DECHa) e cronica (DECHc), que
geralmente acometem varios 6rgdos, dos quais® a boca esta envolvida em mais
de 80% dos casos.'® As manifestages orais de DECHc geralmente incluem dor
oral, lesbes liquendides ou atrofia, e eritema da mucosa bucal e labial,
assemelhando-se a doengas autoimunes.' A identificagdo e o manejo dessas
alteracdes podem ser cruciais para identificar pacientes em risco de desfechos

negativos,'? especialmente o risco de desenvolver um CB. Desde a workshop do
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Centro Colaborador da Organizagdo Mundial da Saude (OMS) para o CB, em
2020, o DECHc tem sido considerado uma desordem oral potencialmente
maligna (DOPM), que se refere a um "grupo de lesbes e condigdes
caracterizadas por um risco variavelmente aumentado de desenvolver canceres
da cavidade oral". '3

O DECHc multissistémica esta relacionado a um risco significativo
de pacientes desenvolverem CB apds 1 ano ap6s o TCTH alogénico com a
progressdo das lesdes orais para o CCEO sendo relatadas em diversos
estudos.'>'* Apesar dessas evidéncias, faltam estudos sobre a incidéncia
agrupada da transformacao maligna da mucosa bucal em pacientes com a
manifestacdo de DECHc, e sua ocorréncia em diferentes regides geograficas.
Esta revisdo sistematica foi, portanto, realizada para responder a seguinte
pergunta focada: Qual é o risco de pacientes com DECH crénico de

desenvolverem o CCEO?"
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2. REVISAO DE LITERATURA

O TCTH é na maioria das vezes a unica esperanga de cura para algumas
doengas benignas e malignas, dentre elas, o cancer. O TCTH pode ser alogénico
(as células-tronco vém de um doador), autdlogo (as células-tronco do proprio
paciente sdo usadas) ou singénico (de um gémeo idéntico). As células-tronco
hematopoéticas (CTH) possuem a capacidade de se autorrenovar e se

diferenciar em células especializadas do tecido sanguineo e do sistema imune.'

Embora o TCTH tenha sido originalmente concebido ha mais de 50 anos
como tratamento para lesdo por irradiacédo e, posteriormente, para cancer,
problemas associados precisavam ser resolvidos antes que o procedimento
pudesse ser usado clinicamente. A medula éssea é a fonte das CTH, ndo € um
orgao solido, e sim difuso, ndo diretamente acessivel. Além disso, as células
hematoldgicas podem iniciar reagbes imunes que podem impedir o transplante.
O TCTH é utilizado principalmente para fins hematoldgicos, canceres linfoides e,

também, para muitos outros disturbios.’

A terapia de transplante aumentou constantemente ao longo do tempo
com a introdugdo de regimes mais seguros, novas indicagdes e fontes
alternativas de TCTH. Para pacientes com neoplasias hematolégicas e outros
disturbios, o TCH oferece a melhor chance de sobrevida a longo prazo. Os
pacientes que sobrevivem em remissdo nos primeiros anos apoés o transplante
tém uma probabilidade de 80% a 90% de sobreviver nos proximos 10 a 15 anos.
No entanto, esses sobreviventes continuam a experimentar aumento da
morbidade e mortalidade por complica¢des tardias relacionadas as exposicoes
pré, peri e pés-tratamento do transplante, e precisam de vigilancia ao longo da
vida para sua triagem e prevencao. Os receptores de TCTH alogénicos sao
particularmente suscetiveis a DECH. Os receptores de TCTH estdao em risco de
complicacbes tardias e mortalidade prematura e em risco aumentado para
malignidades secundarias, sendo a DECH umas dessas complicagbes. Avangos
nas praticas de transplante e cuidados de suporte levaram a melhores resultados

e a um aumento numero de sobreviventes de TCTH a longo prazo. A maioria das
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mortes apdés TCTH ocorre nos primeiros 2 anos como resultado de
complicagées, DECHa ou DECHpc, infe¢des, toxicidade aguda ou subaguda,

dentre outros.2®

A DECH é uma complicagcdo importante e com altas taxas de morbidade
e mortalidade nos pacientes submetidos ao TCTH alogénico. E a principal
complicacdo apds um transplante alogénico de células hematopoiéticas. A
etiologia ocorre quando as células T do doador (enxerto) respondem aos
antigenos histocompativeis nos tecidos do paciente (hospedeiro). Ou seja, €
uma reacgao imunoldgica desencadeada pelos linfocitos, que reconhecem as
células do receptor como antigeno e passam a agredir os érgaos do paciente. A
doenga usualmente acomete paciente submetidos a transplantes alogénicos
aparentado ou nao-aparentado, pois no nos transplantes autélogos, como séo
utilizadas células do préprio paciente, esse tipo de reagdo imunoldgica néo

acontece.

Embora o transplante de células-tronco seja um tratamento adequado em
muitos pacientes e aumente sua expectativa de vida, nota-se que a incidéncia
de neoplasias secundarias € uma das complicagées importantes do TCTH. O
risco de incidéncia de malignidades secundarias em pacientes que recebem
transplante de células-tronco € maior do que o esperado para a populagdo em
geral, e esses pacientes apresentam alto risco de desenvolver malignidades
secundarias. Os fatores de risco identificados incluem a exposi¢céao a radiagcéo
como parte do regime de condicionamento e DECH, e esta mostrou-se estar
fortemente relacionada com o desenvolvimento de carcinoma de células
escamosas (CCE). Portanto, recomenda-se que esse grupo de pacientes de alto
risco seja rastreado e acompanhado para varios tipos de cancer, pois seus
sintomas podem ocorrer em um unico 6rgao ou podem estar disseminados
incluindo cabega e pescogo, cancer 6sseo, e melanoma, que apresentam maior
risco do que outras neoplasias. A triagem destas pacientes deve ser considerada
para detectar e tratar as neoplasias malignas secundarias 0 mais precocemente

possivel.%68
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A DECH é classificada com base nas manifestagdes clinicas, podendo ser
aguda (DECHa) ou crénica (DECHc). A DECHa ocorre dentro de 100 dias ap6s
o transplante e tem caracteristicas inflamatérias classicas, enquanto a DECHc
pode ocorrer depois de 100 dias apds o paciente ter sido submetido ao TCTH e
tem apresentagcdo autoimune e fibrotica, como alteragdes liquendides.
Entretanto, vale ressaltar que uma DECHa pode aparecer de forma leve e depois

evoluir para a cronica, de forma mais grave.?-10

O diagndstico da DECHc pode ser especialmente dificil em seu inicio, ou
durante a transicdo entre a DECH aguda e crénica. O reconhecimento de
manifestacdes liquendides e outras manifestacdes autoimunes orais podem ser
Uteis no diagnostico e posterior avaliagdo de pacientes com DECHc''. Para o
diagndstico precoce e tratamento de lesées orais pré-malignas ou malignas é

requerida a avaliacao de potenciais fatores de risco predisponentes.?

O CB é o oitavo cancer mais comum em todo o0 mundo e representa uma
carga significativa de doengas. Se detectado em estagio inicial, a sobrevida do
CB é melhor que 90% em 5 anos, enquanto a sobrevida dos pacientes com
doenca em estagio avancado é de apenas 30%. As manifestagdes orais da
DECHc podem ser caracterizadas como de natureza mucosa ou salivar
esclerética e se assemelham a varias condigdes autoimunes, tanto nas
caracteristicas clinicas quanto na aparéncia histologica. Nos estudos de
Warnakulasuriya et. al, observaram que qualquer sitio oral pode estar
envolvido, sendo a mucosa bucal e a lingua os mais comumente afetados,
os estudos sugerem que a natureza do CB apds TCTH alogénico pode ser
diferente e possivelmente mais agressiva do que em pacientes ndo TCTH,
talvez devido a alteragbes de campo (por exemplo, instabilidade
gendmica) que ocorrem como resultado de inflamagéao da mucosa oral de
longa data, bem como a lesdo mutagénica subjacente por

condicionamento, uso de alcool e tabaco. Isso é corroborado pelo fato de

que a mucosa bucal, um dos locais intraorais mais comumente afetados
pela DECHc."34
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A identificacdo rapida e precisa das lesdes orais de DECHc pode ser
realizada por cuidados orais pelo clinico geral ou hematologista-oncologista’. A
dificuldade em discriminar altera¢cées malignas de lesdes de DECH oral
deve ser reconhecida devido as caracteristicas clinicas atipicas do tumor
e a ampla distribuicdo de lesées de DECH oral em toda a cavidade oral.

A vigilancia deve ser frequente em pacientes com CEC p6s-TCTH,
e biopsias repetidas devem ser consideradas sempre que houver suspeita
de recorréncia’. O possivel papel da terapia imunossupressora para a
doenca crénica do enxerto contra o hospedeiro no desenvolvimento do

carcinoma espinocelular oral precisa ser considerado.’
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3. MATERIAIS E METODOS

3.1 Critérios de elegibilidade

Estudos observacionais foram elegiveis para inclusdo na presente
revisédo se cobrissem a incidéncia de cancer bucal em adultos com DECH crdnico
apos transplante alogénico de células-tronco hematopoiéticas, de acordo com o
acronimo PECOS:

P — Populagao: Adultos submetidos transplante alogénico de células-
tronco hematopoiéticas

E — Exposicao: Doenga do Enxerto Contra o Hospedeiro

C —Comparacgado: Populagdo geral ou adultos submetidos ao
transplante alogénico de células-tronco hematopoiéticas sem doenga do enxerto
contra o hospedeiro crénico

O — Desfecho (Outcome): desenvolvimento do cancer bucal

S — Desenho do estudo (Study design): estudos observacionais
(coorte)

Nao foram impostas restricoes de idiomas ou tempo nesta revisao.

Foram aplicados os seguintes critérios de exclusao: (1) estudos em
pacientes pediatricos; (2) estudos em pacientes sem histérico de complicagdes
multiorgdos apds transplante alogénico de CTH; (3) estudos que néo utilizaram
a analise histopatoldgica para confirmagao do diagndstico de CCEO; (4) estudos
com diagndstico diferente de CCEOQO; (5) estudos em animais; estudos in vitro,
estudos ex vivo; (6) estudos que nao relataram desfecho do paciente; ou estudos
nos quais os dados relatados n&o puderam ser utilizados para analisar a
associagao entre a doenga de DECH e a transformagao maligna; ou estudos nos
quais os dados relatados nao puderam ser utilizados para analisar a correlagéo
entre a manifestacao oral de DECH e a transformacao maligna oral; ou aqueles
em pacientes inerentemente suscetiveis ao desenvolvimento de céancer, por
exemplo: anemia fanconi, imunodeficiéncia congénita e sindrome da
imunodeficiéncia adquirida (SIDA — HIV); ou aqueles envolvendo canceres nao

epiteliais, tais como: doencga linfoproliferativa pds-transplante; ou recidiva de
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malignidade hematolégica com manifestagdes orais; (7) Cartas, opinides
pessoais, capitulos de livros e resumos de conferéncias, relatos de casos e

séries de casos.

3.2 Bases de dados e estratégia de busca

As estratégias de busca individualizadas para cada base de dado
utilizada foram elaboradas com o auxilio de uma bibliotecaria (K.M.L.),
especializada na area de ciéncias da saude. Onde foram realizadas
combinagdes de palavras e truncamentos especificos para cada uma das seis
bases de dados a seguir: PubMed/MEDLINE, EMBASE, LILACS, Web of
Science, Scopus e LIVIVO (Apéndice 1). Literatura cinzenta foi acessada usando
Google Scholar, Open Grey e ProQuest. Para o Google Scholar, a busca ficou
restrita aos primeiros 100 resultados. Uma busca manual e consultas a
especialistas também foram realizadas. Todas as buscas foram realizadas até
novembro de 2021. As referéncias foram armazenadas e gerenciadas usando o
software de gerenciamento de referéncia EndNote Web (Thomson Reuters,
Toronto, Canada), e as referéncias duplicadas foram excluidas usando o

software Rayyan (Qatar Computing Research Institute, Doha, Qatar).

3.3 Selecao de Estudos

A selecao dos estudos foi realizada em duas fases. Na fase 1, dois
revisores independentes (T.C.G. e J.K.S.) utilizaram os critérios de elegibilidade
para revisar todas as referéncias de banco de dados eletrénicos identificadas por
seus titulos e resumos. As divergéncias quanto a elegibilidade das referéncias

foram resolvidas por um terceiro autor (B.S.F.S.) com experiéncia em
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Estomatologia. Na fase 2, os mesmos dois autores (T.C.G. e J.K.S.) avaliaram
independentemente o texto completo de cada artigo selecionado e aplicaram os
critérios de inclusdo e exclusdo. Em seguida, foi realizada uma cuidadosa
pesquisa manual nas listas de referéncia dos estudos selecionados. As
divergéncias entre os dois revisores foram inicialmente resolvidas por discussao.
Quando o consenso nao foi alcangcado, um terceiro revisor (B.S.F.S.) foi
envolvido na tomada de decisao final, que foi baseada no texto completo da
publicagdo. Os detalhes do processo de selecéo e identificagcdo da busca séo
apresentados na Figura 1. As razbes para a exclusdo dos artigos séao
apresentadas detalhadamente no Apéndice 2. Em ambas as fases, o aplicativo
Rayyan (Qatar Computing Research Institute, Doha, Catar)'® foi usado para

garantir o processo de sele¢ao de forma cega.
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[ Identificagao de estudos via bancos de dados e cadastros J

() Registros identificados a partir*
Bancos de dados (n =9,084)

EMBASE (n=2,210)
LILACS (n=73)

Identificagdo

LIVIVO (n=370)
SCOPUS (n=2,809)
WEB DA CIENCIA (n=1,616)
OpenGrey (n=91)
ProQuest (n=26)
Google Scholar (n=100)

Registros (n =0)

A

Registros exibidos - »
) (n =6.063)

Relatérios procurados para
recuperagao
(n=36)

Triagem

Relatdrios avaliados para

elegibilidade - >
(n=36)

¥

Estudos incluidos em revisdo
(n=13)

PUBMED (n=2,006) -

Registros removidos antes da
triagem:
Registros duplicados removidos (n
=3,021)

Registros marcados como
inelegiveis por ferramentas de
automagao (n =0)
Registros removidos por outras
razdes (n =0)

Registros excluidos**
(n =6,027)

Relatérios ndo recuperados
(n=0)

Artigos completos excluidos com motivos (n=23)

1. Estudos em pacientes pediatricos (n=0)

2. Estudos em pacientes sem histdrico de
complicagdo de mdultiplos 6rgaos apos
transplante alogénico de células
hematopoiéticas (n=0)

3. Estudos que n&o utilizam anélise
histopatolégica para confirmagéao do
diagnostico de células escamosas orais (n=0)

4. Estudos com outro diagndstico que nao o
carcinoma espinocelular oral (n=0)

5. Estudos em animais; estudos in vitro, estudos
ex vivo (n=0)

6. Estudos que nao relataram evolugdo do
paciente (desfecho); ou em que os dados
relatados ndo puderam ser utilizados para
analisar a associagao entre a doenga do
enxerto contra o hospedeiro com a
transformacéo maligna; ou em que os dados
relatados ndo puderam ser utilizados para
analisar a correlagdo entre a manifestacéo
oral da DECH com a transformagéo maligna
oral; ou aqueles com pacientes que sao
inerentemente suscetiveis ao
desenvolvimento de cancer, e. Anemia de
Fanconi, imunodeficiéncia congénita e
sindrome da imunodeficiéncia adquirida (n=0)

7. Resenhas, cartas, opinides pessoais, capitulos
de livros e resumos de conferéncias, relatos de
casos, séries de casos (n=23)

Adaptado de: Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD et al., The PRISMA 2020 statement: uma diretriz

atualizada para relatar revisdes sistematicas. BMJ 2021;372:n71. Doi:10.1136/bmj.

Figura 1. Diagrama de Fluxo de Pesquisa de Literatura e Critérios de Selecéo.
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3.4 Processo de coleta e extragdo de dados

Dois revisores (T.C.G. e J.K.S.) coletaram independentemente os
dados dos artigos selecionados. Os revisores cruzaram as informagdes
recuperadas com o terceiro revisor (B.S.F.S.). Foram extraidas as seguintes
informagdes: caracteristicas do estudo (nome do primeiro autor, ano, pais),
desenho do estudo, caracteristicas da amostra (tamanho amostral, sexo, idade
de entrada), achados (acompanhamento, desfecho, razdo de risco, intervalo de
confianga de 95%) e principais conclusbées (Tabela 1). Quando os dados
necessarios estavam incompletos ou indisponiveis, € nao puderam ser derivados
dos valores relatados, foram feitas tentativas de contato com os autores para

obter as informagdes faltantes.
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3.6 Avaliagéao de risco de viés (qualidade metodolégica)

A avaliagéo da qualidade metodoldgica de cada estudo foi avaliada
independentemente por dois revisores (T.C.G. e J.K.S.) utilizando a Escala de
Avaliagdo da Qualidade Newcastle-Ottawa (NOS) para estudos nao
randomizados. Aplicou-se a escala de qualidade geral variando de 0 a 9 estrelas,
considerando os seguintes dominios: selegcao de coortes, comparabilidade de
coortes e avaliagdo de desfecho. Um terceiro revisor (B.S.F.S.) foi consultado

para resolver qualquer discordancia.

3.6 Medidas de efeito

Associagdes entre a DECH e o risco de CB foram o principal
desfecho, sendo avaliadas pela Risco Relativo (RR) e seus intervalos de

confianca de 95% (IC).

3.7 Métodos de sintese

As RR agrupadas (IC 95%) foram obtidas por um modelo de efeitos
aleatorios para estimar a associagao entre DECH e o risco de CB. As meta-
analises foram realizadas usando o software Review Manager (RevMan) (Verséo
5.3; The Nordic Cochrane Centre, The Cochrane Collaboration, Copenhagen,
Dinamarca). A metanalise nao considerou o0 HR e OR, somente o0 RR. A
heterogeneidade estatistica entre estudos foi calculada utilizando-se o método
Q de Cochrane e o valor de /°. Considerou-se heterogeneidade substancial

quando o valor de P<,05 no Q e o valor P foi superior a 75%. Foram realizadas
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analises de subgrupos para examinar a influéncia da localizagao do estudo nos

resultados primarios.

3.8 Avaliagéao de viés de relato (publicagéo)

O viés de relato foi avaliado pela simetria dos graficos de funil.

3.9 Avaliacéo da certeza da evidéncia

O sistema GRADE (Grades of Recommendation, Assessment,
Development and Evaluation)'” foi usado para avaliar a qualidade da evidéncia
dos estudos agrupados. A avaliagdo do GRADE (Tabela 2) baseou-se no
desenho do estudo, risco de viés, inconsisténcia, indireta, imprecisao, risco de
vies de publicagdo e magnitude do efeito. De acordo com os dominios

mencionados, a qualidade das evidéncias foi classificada em “alta”, “moderada”,

“baixa” e ‘muito baixa”.
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4. RESULTADOS

4.1 Selegéo dos estudos

Na fase 1, um total de 9.084 artigos foram identificados nas 6 bases
de dados eletrdnicas utilizadas para a pesquisa. Apos a remocao das referéncias
duplicadas, 6.063 permaneceram para avaliacido de titulo e resumo. Nao foram
selecionados estudos da literatura cinzenta para analise, pois ndo preenchiam
os critérios de inclusdo ou ja haviam sido previamente identificados nas
principais bases de dados. Na fase 2, 36 estudos foram selecionados para leitura
de texto completo; um estudo adicional foi selecionado para uma avaliacéo
detalhada de texto completo apds pesquisar as listas de referéncia dos 36
estudos previamente selecionados. Dos 13 artigos incluidos na sintese
qualitativa, 9 foram elegiveis para andlise quantitativa. Quatro estudos nao foram
incluidos na analise quantitativa devido a falta de informagao sobre a taxa de
transformacdo maligna da mucosa bucal entre pacientes expostos e nao
expostos @ DECHc'®, ou por ndo fornecer informagoes suficientes para estimar
o RR, pois utilizou diferentes medidas de desfecho (HR). '°2" O processo de
selegédo para os estudos e os motivos de exclusdo dos artigos na fase 2 séo

apresentados na Figura 1 e Apéndice 2, respectivamente.

4.2 Caracteristicas dos estudos incluidos

Dos 13 artigos incluidos para andlises qualitativas, 8 relataram a

incidéncia de neoplasias secundarias em adultos apds o TCTH,'%2'-27. enquanto
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3 se concentraram na incidéncia de pacientes com CB,?%2829 1 descreveu a
incidéncia de CB/esofagico,® e 1 investigou cancer de pele ndo-melanoma apoés
transplante de células hematopoiéticas.'® Estes estudos utilizaram um desenho
de estudo de coorte retrospectivo para investigar o risco de CB em pacientes
que apresentaram DECHc em amostras da Asia (Japao,%2” China,?? Taiwan'9:29)
América do Norte(EUA,®23 Canada?') e Europa(Turquia,?* Franga, %°2° e
Italia%®28). Os tamanhos amostrais variaram de 26 a 19.229, com um ndmero
acumulado de 52.653 participantes. Dos estudos incluidos, 11 informaram a
razao homem/mulher, apresentando proporgao estimada de 1,5:1. As amostras
foram obtidas em centros de transplante especializados,!82022,24.26.28.29 hancos
de dados nacionais de transplantes,®'%2127 e bancos de dados internacionais de
transplantes,?3?®> enquanto o tempo médio de acompanhamento das coortes
variou de 41 a 288 meses. O regime de condicionamento mieloablativo dos
pacientes transplantados variou de irradiagdo corporal total,®18:21323.24,26-29
irradiagcdo corporal total combinada com drogas imunossupressoras,®?18.20.23.29
drogas imunossupressoras apenas sem um regime de radiagdo.6182325 A
profilaxia DECH consistiu de ciclosporina isolada, metotrexato isolado,
ciclosporina combinada com metotrexato, ou outras combinagdes.?®> Um estudo
nao forneceu informagdes sobre o regime de condicionamento ou DECH.'® Onze
estudos informaram o numero de pacientes que apresentaram DECH, que
rendeu um total de 20.017 pacientes. 61922232529 Destes, 6 apresentaram a
distribuicdo entre pacientes com DECHa e DECHc.?%2326:27.28 Um total de 12
estudos nao esclareceram como foi feito o diagndstico de DECHc. Apenas Chien

et al.’ mencionou que o diagndstico de DECHc foi feito por um hematologista

30



experiente. Os estudos compararam a taxa cumulativa de pacientes expostos ao
DECHc desenvolvendo cancer secundario com o de pacientes nao-expostos.
Atsuta et al.,® Hasegawa et al.,?' Shimada et al.,>” Chien et al.,'® Majhail et al.,?®
e Curtis et al.?> também compararam o risco dos pacientes com TCTH
desenvolverem cancer secundario com o da populagdo em geral. As

caracteristicas descritivas dos estudos incluidos estdo resumidas na Tabela 1.

4.3 Risco de viés nos estudos (qualidade metodolégica)

No geral, a qualidade metodolégica da maioria dos estudos
incluidos foi "boa" em uma pontuacdo que considerou uma taxa entre 0 e 9.
6.18,19.21-26,27.29 Um estudo apresentou limitagbes quanto ao processo de selecédo
da amostra, comparabilidade dos fatores de risco, e avaliagdo do desfecho? e
foi classificado como de qualidade "ruim". A avaliagdo da qualidade

metodoldgica esta descrita detalhadamente na Tabela 2.
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4.4 Sintese de resultados

Foi realizada uma meta-analise de efeito aleatorio e calculada o RR
agrupado de 9 estudos.®?2?% Foi observada diferenga entre o risco de CB em
pacientes com DECHc e aqueles sem DECHc. Esta meta-analise mostrou que a
presenca de DECHc aumenta o risco de desenvolver CB (RR 2,78, IC 95%: 1,27-
6,08; 1> = 46%; P=0,01) (Figura 2). Verificou-se heterogeneidade moderada entre

os estudos (Tau? = 0,53; Chi? = 4,94; df = 8 (P = 0,06); I> = 46%).

Expostos ao CB N3o expostos ao CB Risco Relativo Risco Relativo

Estudo ou Subgrupo Eventos Total Eventos Total Peso v, émico, 95% Cl v, émico, 95% Cl
Atsuta et al., 2014 39 7193 25 10351 26.5% 2.24[1.36,3.71] —_—
Au et al., 2004 2 300 0 315 5.4% 5.25[0.25, 108.89] o
Chen et al., 2011 5 116 0 223 5.9% 21.06 [1.17, 377.58] —_— =
Curtis et. Al., 1997 9 10572 5 8667 18.8% 1.48 [0.49, 4.40] — LE
Gunduz et al., 2017 2 401 1 264 7.8% 1.32[0.12, 14.45]
Majhail et al., 2011 10 1679 1 2549 9.7% 15.18 [1.95, 118.49]
Santarone et al., 2018 3 20 0 102 5.7% 34.33 [1.84, 640.28] |
Santarone et al., 2021 10 1637 2 141 14.1% 0.43 [0.10, 1.95]
Shimada et al., 2005 7 606 0 203 6.0% 5.04[0.29, 87.88]

-

Total (95% Cl) 22524 22815 100.00% 2.78 [1.27, 6.08]
Eventos totais 87 34 ! } " i
Heterogeneidade: Tau® = 0.53; Chi’ = 14.94, df = 8 (P = 0.06): I* = 46% 04l o4 10 10
Teste para efeito geral: Z = 2.57 (P = 0.01) N3o expostos ao CB Expostos ao CB

Figura 2. Analise Quantitativa: Meta-analise relagdo entre DECH e o risco. de desenvolver CB.

Foram realizadas meta-analises de subgrupo para avaliagdo da
associagao entre DECHc e CB em pacientes em diferentes localizagdes
geograficas (Figura 3). Os estudos foram divididos em dois subgrupos, Asia e
Europa. Os dados incompletos sobre a exposicdo ao DECHc no estudo de
Hasegawa et al. impediu a andlise agrupada dos estudos provenientes da
América do Norte?’?3. As amostras asiaticas apresentaram diferengas
significativas no risco de CB entre pacientes expostos e aqueles que nao foram
expostos ao DECHc, enquanto a presenca de DECHc aumentou

significativamente o risco de CB (RR 2,50, IC 95%: 1,54-4,04; 12 = 0%;
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P=0,0002). A heterogeneidade entre os estudos asiaticos foi baixa, conforme
apresentado por Tau? = 0,00; Chi? = 2,73, df = 3 (P = 0,43); e |2 = 0%. Nao foram
observadas diferengas entre os pacientes expostos e aqueles que nao foram
expostos ao DECHc nas amostras europeias (P= 0,24). Os estudos europeus
foram substancialmente heterogéneos (Tau? = 3,31; Chi? = 11,45; df = 3 (P =
0,010); I?=74%), apresentaram inconsisténcia significativa (IC 95%: 0,43-28,71),

nao havendo diferenca entre o risco de DECHc e o de nao-DECHc.

Expostos ao CB Nazo expostos ao CB Risco Relativo Risco Relativo

Estudo ou Subgrupo Eventos Total Eventos Total Peso IV, Randémico, 95% CI 1V, Randémico, 95% CI
2.1.1 Asia
Atsuta et al., 2014 39 7193 25 10351 27.3% 2.24[1.36,3.71] -
Au et al., 2004 2 300 0 315 7.6% 5.25[0.25, 108.89]
Chenetal., 2011 5 116 0 223 8.2% 21.06 [1.17, 377.58]
Shimada et al., 2005 7 606 0 203 8.3% 5.04 [0.29, 87.88]
Subtotal (95% CI) 8215 11092 51.4% 2.50 [1.54, 4.04] -
Eventos totais 53 25

Heterogeneidade: Tau’ = 0.00; Chi’ = 2.73. df = 3 (P = 0.43): 1= 0%
Teste para efeito geral: Z = 3.73 (P = 0.0002)

2.1.2 Europa

Gunduz et al., 2017 2 401 1 264 10.6% 1.32[0.12, 14.45] N
Majhail et al., 2011 10 1679 1 2549 12.7% 15.18 [1.95, 118.49] e o i
Santarone et al., 2018 3 20 0 102 8.0% 34.33 [1.84, 640.28] —_—
Santarone et al., 2021 1 1637 2 141 17.2% 0.43[0.10, 1.95] ——————
Subtotal (95% CI) 3737 3056 48.6% 3.52 [0.43, 28.71]
Eventos totais 25 4
Heterogeneidade: Tau® = 3.31; Chi’ = 11.45, df = 3 (P = 0.010): R2 = 74%
Teste para efeito geral: Z = 1.17 (P = 0.24)
ol
Total (95% CI) 11952 14148 100% 3.48[1.31,9.21]
Eventos totais 78 29 :0.01 0?1 1 1:0 100‘
Heterogeneidade: Tau’ = 0.84; Chi’ = 14.25, df = 7 (P = 0.05); I* = 51%
Teste para efeito geral: Z = 2.51 (P = 0.01) N&o expostos ao CB Expostos ao CB

Teste para diferencas de subgrupo: Chi*=0.10, df = 1 (P=0.75), *=0%

Figura 3. Anadlise Quantitativa: Meta-andlises de subgrupo para avaliacdo da
associacao entre DECHc e CB em pacientes em diferentes locais geograficos.

4.5 Viés de relato (publicagdo)

Detectou-se um viés potencial de publicacao, representado por um

grafico assimétrico. (Figura 4).
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Figura 4. Gréfico assimétrico: detectando um possivel viés de publicagéao.

3.6 Certeza da evidéncia

As evidéncias cumulativas foram avaliadas de acordo com os
critérios do GRADE, dividindo os desfechos em dois subgrupos: 1) amostras
asiaticas e 2) amostras europeias.

Nas amostras asiaticas, a evidéncia foi considerada “moderada”
quando o risco de desenvolver CB em pacientes expostos ao DECHc foi
comparado ao de pacientes ndo expostos, e considerado "muito baixo” nas
amostras europeias. Em termos dos desfechos do estudo asiatico, o risco de
viés, inconsisténcia indireta foram considerados “ndo graves”, enquanto a
imprecisao foi considerada uma “preocupacao grave”. Nas amostras europeias,

a inconsisténcia e a imprecisao afetaram seriamente a qualidade geral das

evidéncias. Houve uma heterogeneidade substancial nos estudos europeus, o
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que impactou consideravelmente o nivel limitado de evidéncias. Uma avaliagéo

detalhada das evidéncias € apresentada no Tabela 2.
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5. DISCUSSAO

Estudos observacionais anteriores sugeriram que a boca € um local
de alto risco para o cancer em pacientes com TCTH, especialmente naqueles
com DECHc.51923.29 A presente revisdo sistematica e meta-analise demonstrou
que os pacientes de TCTH com DECHc apresentam maior risco global de
desenvolver CB em comparacao com pacientes ndo expostos a essa condicao.
Esse risco aumentado foi observado também em relagéo a regido geografica das
amostras. Destaca-se que a demografia do CB entre populagdes distintas é
diferente em termos de fatores etioldgicos, particularmente o do uso de tabaco,
que geralmente € maior nos paises asiaticos. 3° Existem outros fatores de risco
adicionais que podem estar relacionados ao CB em diferentes populagdes, como
consumo de alcool, mastigagdo de betel e infecgdo pelo HPV. 3! Assim, o
contraste nas taxas de transformagao maligna oral relacionadas ao DECHc em
amostras asiaticas e europeias encontradas aqui mostra que o DECHc nao deve
ser considerado a unica fonte de CB em pacientes com TCTH. No entanto, na
presente meta-analise ndo foi possivel analisar o impacto desses fatores de
confusdo na progressao do CB em pacientes com DECHc.

Nas analises qualitativas do presente relato, observou-se que o CB
em pacientes com DECH tem predilegdo pelo sexo masculino, o que é uma
tendéncia convencional do CB.” No entanto, observou-se que essa tendéncia é
menos significativa em pacientes com DECHc do que na populagao geral de CB

(taxa de 2,3:1 masculino/feminino).” Nao foi possivel avaliar outras tendéncias
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do CB, como o local oral da ocorréncia e a etnia do paciente. Com relagéo ao
estado do HPV, apenas um dos estudos selecionados avaliou a presencga de
HPV em amostras de CB de pacientes do TCTH. Nenhuma das amostras do
CCE apresentou infecgdo pelo HPV.?® Assim, o impacto de outros fatores
etiolégicos associados aos pacientes do CB em pacientes com TCTH
permanece incerto.

Os regimes de condicionamento mieloablativo antes do TCTH em si,
como a irradiagao total do corpo e/ou quimioterapia, podem impactar o risco de
malignidades sdlidas secundarias em pacientes transplantados.>> Como todas
as amostras incluidas nas analises quantitativas foram submetidas a uma ou
uma combinagdo de dois dos regimes mencionados, 0 que provavelmente
influenciou o risco agrupado de desenvolver CB aqui apresentado. No entanto,
o DECHc parece ser um fator de risco adicional para pacientes submetidos ao
TCTH, pois varios estudos incluidos nesta revisdo mostraram maiores taxas de
transformagao maligna em pacientes expostos a esse transtorno. Isso reforga a
importancia de estratégias de rastreamento ao longo da vida para o CB em
pacientes com TCTH, especialmente aqueles que apresentam DECHc em algum
momento.

E razoavel incluir pacientes em risco de DECHc nas estratégias de
rastreamento para CB, porém, o diagndstico de DECHc nem sempre é objetivo.33
Tais pacientes em risco podem incluir pacientes idosos com idade de receptor,
incompatibilidade de HLA (Antigenos Leucocitarios Humano) doador/receptor,
doadores nao relacionados, com fonte de células-tronco periféricas, infusdo de

linfécitos do doador e histérico do DECHa anterior.3* Apesar da importancia
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desses fatores de risco na estratificagdo do risco de DECHc, e teoricamente na
presuncgao de risco de CB, infelizmente, n&o foi possivel avaliar as informagdes
individuais dos pacientes em termos desses fatores de risco para DECHc.

Em 2020, o Centro Colaborador da OMS para o CB incluiu o DECHc
no grupo de desordens orais potencialmente malignos (DOPM), com base no
aparente aumento do risco a progressao maligna da manifestagdo oral de
DECHCc (lesdes liquendides)."® Embora varios estudos tenham sido reportados
sobre o desenvolvimento do CB em pacientes com DECHc, este foi o primeiro a
apresentar uma analise conjunta do risco de progressao maligna em relagao ao
DECHCc para apoiar a classificagcdo da OMS. De acordo com uma grande coorte
japonesa de 17.545 pacientes, tanto os tipos limitados quanto extensos de
DECHCc apresentam risco para o desenvolvimento do CB quando comparados
com a populagdo em geral. ® Na meta-andlise atual, as diferengas nas taxas de
CB entre essas duas expressdes de DECHpc, incluindo a manifestacao oral de
DECHCc, nao puderam ser investigadas, pois esses dados estdo ausentes na
maioria dos estudos incluidos nesta revisdo. Embora essas informag¢des possam
conter indicagbes valiosas para a prevencgao do CB, os resultados das analises
atuais sugerem que, em geral, o DECHc deve ser considerado um risco
significativo ao CB.

As informacdes fornecidas na presente revisao sistematica e meta-
analise foram obtidas de 52.653 pacientes de diferentes paises em 9 coortes
publicadas, com qualidade metodolégica global considerada "boa". Este cenario
poderia fornecer uma estimativa mais confiavel e tornar nossos resultados mais

amplamente generalizaveis. Pesquisas futuras devem incluir o ajuste dos fatores
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de confusdo para o CB e maior cuidado para evitar a duplicagcdo de dados
quando o estudo for oriundo de bases de dados de registro unificados. Espera-
se também que o risco de CB entre tipos limitados e extensos de DECHc seja

avaliado.

5.1 Limitagcbes

Nesta revisdo foi observado um risco semelhante de CB em
estudos de diferentes continentes, mas a maior heterogeneidade nos estudos
europeus e a escassez de estudos americanos e seus dados incompletos podem
ter comprometido a validade externa de nossos resultados. O tempo médio de
acompanhamento dos pacientes transplantados parece ter sido suficiente para
monitorar a ocorréncia de transformagdo maligna nas coortes, mas muitos
estudos nao apresentaram o desvio padrao, dificultando a exclusao da influéncia
da magnitude da variavel tempo. Outra possivel fonte de viés foi o risco de dados
duplicados na presente meta-analise, pois a amostra de 6 dos 9 estudos
incluidos nas analises qualitativas foram obtidas a partir de registros de bancos
de dados locais, nacionais ou internacionais. Todos os estudos selecionados
envolveram uma analise retrospectiva do TCTH, na qual o controle de fatores de
confusdo € uma fonte reconhecivel de viés. Na maioria dos estudos, os critérios
utilizados para estabelecer o diagnodstico de DECHc nao foram claramente
descritos. Nao foi excluida a possibilidade de viés de publicagdo. De acordo com
os critérios de GRADE, a evidéncia cumulativa obtidas a partir de estudos

observacionais foi considerada de muito baixa confianga em estudos europeus.
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5.2 Protocolo e Registro

Esta revisdo sistematica foi relatada com base em ltens de
Relatorios Preferenciais para Revisdes Sistematicas e Meta-Analises (PRISMA)
20203, e o respectivo protocolo foi registrado no Registro Prospectivo de
Revisbes Sistematicas (PROSPERO) sob o0 numero de registro

CRD42021275933 (Apéndice 4).
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6. CONCLUSAO

ApoOs a analise da literatura, pode-se concluir que o risco de
pacientes com DECHc submetidos ao transplante alogénico de células
hematopoiéticas em desenvolverem CB é aumentado. Com base nessas
informagdes, recomenda-se que pacientes transplantados e pacientes com
DECHCc sejam monitorados para permitir a detec¢ao precoce e o tratamento da

doenga maligna secundaria.
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Apéndice 1. Bases de dados e estratégias de busca.

Database

Search
strategy

Results
Nov 22
2021

PubMed/
Medline

("Mouth Neoplasms"[MeSH Terms] OR "Mouth Neoplasms"[All
Fields] OR "mouth neoplasm"[All Fields] OR "Oral Neoplasm"[All
Fields] OR "oral neoplasms"[All Fields] OR "oral cancer"[All
Fields] OR "Cancer of the Mouth"[All Fields] OR "Mouth
Cancer"[All Fields] OR "Mouth Cancers"[All Fields] OR "Oral
Cancers"[All Fields] OR "Cancer of the Mouth"[All Fields] OR
"cancer of mouth"[All Fields] OR "oral squamous cell
carcinoma"[All Fields] OR "carcinoma, squamous cell"[MeSH
Terms] OR "Squamous Cell Carcinomas"[All Fields] OR
"Squamous Cell Carcinoma"[All Fields] OR "Squamous
Carcinoma"[All Fields] OR "Squamous Carcinomas"[All Fields]
OR "Epidermoid Carcinoma"[All Fields] OR "Epidermoid
Carcinomas"[All Fields] OR "Planocellular Carcinoma"[All Fields]
OR "Planocellular Carcinomas"[All Fields] OR "malignant
transformation"[All Fields]) AND ("Hematopoietic Stem Cell
Transplantation"[MeSH Terms] OR "Hematopoietic Stem Cell
Transplantation"[All Fields] OR "allogeneic hematopoietic stem
cell transplantation"[All Fields] OR "Graft vs Host
Disease"[MeSH Terms] OR "Graft vs Host Disease"[All Fields]
OR "Graft Versus Host Disease"[All Fields] OR "Runt
Disease"[All Fields] OR "Graft vs Host Diseases"[All Fields] OR
"Homologous Wasting Disease"[All Fields] OR "GvHD"[AIl
Fields] OR "graft versus host reaction"[All Fields] OR "graft vs
host reaction"[All Fields] OR "chronic graft versus host
disease"[All Fields] OR "mucositis"[MeSH Terms] OR
"mucositis"[All Fields] OR "mucosal"[All Fields] OR "oral
mucositis"[All Fields] OR "Stomatitis"[MeSH Terms] OR
"Stomatitis"[All Fields]) AND ("Prevalence"[MeSH Terms] OR
"Prevalence"[All Fields] OR "prevalences"[All Fields] OR
"frequency"[All Fields] OR "frequencies"[All Fields] OR
"frequence"[All Fields] OR "frequences"[All Fields] OR
"epidemiology"[MeSH Terms] OR "epidemiology"[All Fields] OR
"epidemiologic"[All Fields] OR "epidemiological"[All Fields] OR
"occurrence"[All Fields] OR "occurrences"[All Fields] OR
"incidence"[MeSH Terms] OR "incidence"[All Fields] OR
"incidences"[All Fields] OR "incident"[All Fields] OR
"incidents"[All Fields] OR “association” [All Fields])

2,006

Embase

(‘'graft vs host disease'/exp OR 'graft vs host disease' OR 'graft
versus host disease'/exp OR 'graft versus host disease' OR 'runt
disease'/exp OR 'runt disease' OR 'graft vs host diseases' OR
'homologous wasting disease'/exp OR 'homologous wasting
disease' OR 'gvhd'/exp OR 'gvhd' OR 'graft versus host
reaction'/exp OR 'graft versus host reaction' OR 'graft vs host
reaction'/exp OR 'graft vs host reaction' OR 'chronic graft versus
host disease'/exp OR 'chronic graft versus host disease' OR
'mucositis'/exp OR mucositis OR mucosal OR 'oral
mucositis'/exp OR 'oral mucositis' OR 'stomatitis'/exp OR
stomatitis OR 'hematopoietic stem cell transplantation'/exp OR
'hematopoietic stem cell transplantation' OR 'allogeneic
hematopoietic stem cell transplantation'/exp OR 'allogeneic
hematopoietic stem cell transplantation') AND (‘mouth
neoplasms'/exp OR 'mouth neoplasms' OR 'mouth
neoplasm'/exp OR 'mouth neoplasm' OR 'oral neoplasm' OR

2,210
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'oral neoplasms' OR 'oral cancer'/exp OR 'oral cancer' OR
'mouth cancer'/exp OR 'mouth cancer' OR 'mouth cancers' OR
‘oral cancers' OR 'cancer of the mouth' OR 'cancer of mouth' OR
‘oral squamous cell carcinoma'/exp OR 'oral squamous cell
carcinoma' OR 'squamous cell carcinomas' OR 'squamous cell
carcinoma'/exp OR 'squamous cell carcinoma' OR 'squamous
carcinoma'/exp OR 'squamous carcinoma' OR 'squamous
carcinomas' OR 'epidermoid carcinoma'/exp OR 'epidermoid
carcinoma' OR 'epidermoid carcinomas' OR 'planocellular
carcinoma'/exp OR 'planocellular carcinoma' OR 'planocellular
carcinomas' OR 'malignant transformation'/exp OR 'malignant
transformation') AND ('prevalence'/exp OR prevalence OR
prevalences OR 'frequency'/exp OR frequency OR frequencies
OR frequence OR frequences OR 'epidemiology'/exp OR
epidemiology OR epidemiologic OR epidemiological OR
occurrence OR occurrences OR 'incidence'/exp OR incidence
ORincidences OR incident OR incidents OR association) AND
[embase]/lim NOT ([embase]/lim AND [medline]/lim)

Scopus

TITLE-ABS-KEY ("Graft vs Host Disease" OR "Graft Versus Host
Disease" OR "Runt Disease" OR "Graft vs Host Diseases" OR
"Homologous Wasting Disease" OR "GvHD" OR "graft versus
host reaction" OR "graft vs host reaction" OR "chronic graft
versus host disease" OR mucositis OR mucosal OR "oral
mucositis" OR Stomatitis OR "Hematopoietic Stem Cell
Transplantation" OR "allogeneic hematopoietic stem cell
transplantation") AND TITLE-ABS-KEY ("Mouth Neoplasms" OR
"mouth neoplasm" OR "Oral Neoplasm" OR "oral neoplasms"
OR "oral cancer" OR "cancer of the mouth" OR "Mouth Cancer"
OR "Mouth Cancers" OR "Oral Cancers" OR "Cancer of the
Mouth" OR "cancer of mouth" OR "oral squamous cell
carcinoma" OR "Squamous Cell Carcinomas" OR "Squamous
Cell Carcinoma" OR "Squamous Carcinoma" OR "Squamous
Carcinomas" OR "Epidermoid Carcinoma" OR "Epidermoid
Carcinomas" OR "Planocellular Carcinoma" OR "Planocellular
Carcinomas" OR "malignant transformation") AND TITLE-ABS-
KEY (prevalence OR prevalences OR frequency OR frequencies
OR frequence OR frequences OR epidemiology OR
epidemiologic OR epidemiological OR occurrence OR
occurrences OR incidence OR incidences OR incident OR
incidents OR association)

2,809

Web of
Science

TS=("Graft vs Host Disease" OR "Graft Versus Host Disease"
OR "Runt Disease" OR "Graft vs Host Diseases" OR
"Homologous Wasting Disease" OR "GvHD" OR "graft versus
host reaction" OR "graft vs host reaction"” OR "chronic graft
versus host disease" OR mucositis OR mucosal OR "oral
mucositis" OR Stomatitis OR "Hematopoietic Stem Cell
Transplantation" OR "allogeneic hematopoietic stem cell
transplantation") AND TS=("Mouth Neoplasms" OR "mouth
neoplasm" OR "Oral Neoplasm" OR "oral neoplasms" OR "oral
cancer" OR "cancer of the mouth" OR "Mouth Cancer" OR
"Mouth Cancers" OR "Oral Cancers" OR "Cancer of the Mouth"
OR "cancer of mouth" OR "oral squamous cell carcinoma" OR
"Squamous Cell Carcinomas" OR "Squamous Cell Carcinoma"
OR "Squamous Carcinoma" OR "Squamous Carcinomas" OR
"Epidermoid Carcinoma" OR "Epidermoid Carcinomas" OR
"Planocellular Carcinoma" OR "Planocellular Carcinomas" OR
"malignant transformation") AND TS=(prevalence OR
prevalences OR frequency OR frequencies OR frequence OR
frequences OR epidemiology OR epidemiologic OR

1,616
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epidemiological OR occurrence OR occurrences OR incidence
OR incidences OR incident OR incidents OR association)

LILACS

("Graft vs Host Disease" OR "Graft Versus Host Disease" OR
"Runt Disease" OR "Graft vs Host Diseases" OR "Homologous
Wasting Disease" OR "GvHD" OR "graft versus host reaction"
OR "graft vs host reaction" OR "chronic graft versus host
disease" OR mucositis OR mucosal OR "oral mucositis" OR
stomatitis OR "Hematopoietic Stem Cell Transplantation" OR
"allogeneic hematopoietic stem cell transplantation” OR "Doenca
Enxerto-Hospedeiro" OR "Doenca de Perda" OR "Doenga do
Definhamento Homdlogo" OR "Enfermedad Injerto contra
Huésped" OR "Enfermedad Runt" OR "Enfermedad de
Rechazo" OR mucosite OR estomatite OR "Mucosite Oral" OR
estomatitis OR "Mucositis Oral" OR "Transplante de Células-
Tronco Hematopoéticas" OR "Transplantacao de Células-Tronco
Hematopoiéticas" OR "Transplantagdo de Células-Tronco
Hematopoéticas" OR "Transplante de Célula-Tronco
Hematopoiética" OR "Transplante de Célula-Tronco
Hematopoética" OR "Transplante de Células-Tronco
Hematopoiéticas" OR "Trasplante de Células Madre
Hematopoyéticas" OR "Trasplantacion de Célula Madre
Hematopoyética" OR "Trasplantacién de Células Madre
Hematopoyéticas") AND ("Mouth Neoplasms" OR "mouth
neoplasm" OR "Oral Neoplasm" OR "oral neoplasms" OR "oral
cancer" OR "cancer of the mouth" OR "Mouth Cancer" OR
"Mouth Cancers" OR "Oral Cancers" OR "Cancer of the Mouth"
OR "cancer of mouth" OR "oral squamous cell carcinoma" OR
"Squamous Cell Carcinomas" OR "Squamous Cell Carcinoma"
OR "Squamous Carcinoma" OR "Squamous Carcinomas" OR
"Epidermoid Carcinoma" OR "Epidermoid Carcinomas" OR
"Planocellular Carcinoma" OR "Planocellular Carcinomas" OR
"malignant transformation" OR "Neoplasias Bucais" OR "Cancer
Bucal" OR "Cancer Oral" OR "Cancer da Boca" OR "Cancer da
Cavidade Bucal" OR "Céancer da Cavidade Oral" OR "Cancer de
Boca" OR "Cancer de Cavidade Bucal" OR "Cancer de
Cavidade Oral" OR "Neoplasia Bucal" OR "Neoplasia Oral" OR
"Neoplasia da Boca" OR "Neoplasia da Cavidade Bucal" OR
"Neoplasia da Cavidade Oral" OR "Neoplasia de Boca" OR
"Neoplasia de Cavidade Bucal" OR "Neoplasia de Cavidade
Oral" OR "Neoplasias Orais" OR "Neoplasias da Boca" OR
"Neoplasias da Cavidade Bucal" OR "Neoplasias da Cavidade
Oral" OR "Neoplasias de Boca" OR "Neoplasias de Cavidade
Bucal" OR "Neoplasias de Cavidade Oral" OR "Tumor Bucal"
OR "Tumor Oral" OR "Tumor da Boca" OR "Tumor da Cavidade
Bucal" OR "Tumor da Cavidade Oral" OR "Tumor de Boca" OR
"Tumor de Cavidade Bucal" OR "Tumor de Cavidade Oral" OR
"Tumores Bucais Tumores Orais" OR "Tumores da Boca" OR
"Tumores da Cavidade Bucal" OR "Tumores da Cavidade Oral"
OR "Tumores de Boca" OR "Tumores de Cavidade Bucal" OR
"Tumores de Cavidade Oral" OR "Neoplasias de la Boca" OR
"Cancer de Cavidad Bucal" OR "Cancer de Cavidad Oral" OR
"Cancer de la Boca" OR "Cancer de la Cavidad Bucal" OR
"Cancer de la Cavidad Oral" OR "Neoplasia de Cavidad Bucal"
OR "Neoplasia de Cavidad Oral" OR "Neoplasia de la Boca" OR
"Neoplasia de la Cavidad Bucal" OR "Neoplasia de la Cavidad
Oral" OR "Neoplasias Bucales" OR "Neoplasias Orales" OR
"Neoplasias de Cavidad Bucal" OR "Neoplasias de Cavidad
Oral" OR "Neoplasias de la Cavidad Bucal" OR "Neoplasias de
la Cavidad Oral" OR "Tumor de Cavidad Bucal" OR "Tumor de
Cavidad Oral" OR "Tumor de la Boca" OR "Tumor de la Cavidad

73

50



Bucal" OR "Tumor de la Cavidad Oral" OR "Tumores Bucales"
OR "Tumores Orales" OR "Tumores de Cavidad Bucal" OR
"Tumores de Cavidad Oral" OR "Tumores de la Boca" OR
"Tumores de la Cavidad Bucal" OR "Tumores de la Cavidad
Oral" OR "Carcinoma de Células Escamosas" OR "Carcinoma
Epidermoide" OR "Carcinoma Escamocelular" OR "Carcinoma
Escamoso" OR "Carcinoma Espinocelular" OR "Carcinoma
Planocelular" OR "Carcinoma de Células Planas" OR
"Carcinomas de Células Escamosas") AND (prevalence OR
prevalences OR frequency OR frequencies OR frequence OR
frequences OR epidemiology OR epidemiologic OR
epidemiological OR occurrence OR occurrences OR incidence
OR incidences OR incident OR incidents OR association OR
prevalencia OR frequéncia OR frequéncias OR epidemiologia
OR epidemiolégico OR epidemiologica OR ocorréncia OR
ocorréncias OR incidencia OR incidencias OR incidente OR
incidentes OR associacion OR associagdo OR frecuencia OR
frecuencias OR ocurrencia OR ocurrencias) AND (
db:("LILACS"))

Livivo

("Graft vs Host Disease" OR "Graft Versus Host Disease" OR
"Runt Disease" OR "Graft vs Host Diseases" OR "Homologous
Wasting Disease" OR "GvHD" OR "graft versus host reaction"
OR "graft vs host reaction" OR "chronic graft versus host
disease" OR mucositis OR mucosal OR "oral mucositis" OR
Stomatitis OR "Hematopoietic Stem Cell Transplantation” OR
"allogeneic hematopoietic stem cell transplantation") AND
("Mouth Neoplasms" OR "mouth neoplasm" OR "Oral Neoplasm"
OR "oral neoplasms" OR "oral cancer" OR "cancer of the mouth"
OR "Mouth Cancer" OR "Mouth Cancers" OR "Oral Cancers" OR
"Cancer of the Mouth" OR "cancer of mouth" OR "oral squamous
cell carcinoma" OR "Squamous Cell Carcinomas" OR
"Squamous Cell Carcinoma" OR "Squamous Carcinoma" OR
"Squamous Carcinomas" OR "Epidermoid Carcinoma" OR
"Epidermoid Carcinomas" OR "Planocellular Carcinoma" OR
"Planocellular Carcinomas" OR "malignant transformation") AND
(prevalence OR prevalences OR frequency OR frequencies OR
frequence OR frequences OR epidemiology OR epidemiologic
OR epidemiological OR occurrence OR occurrences OR
incidence OR incidences OR incident OR incidents)

370

OpenGrey

"hematopoietic stem cell transplantation" OR "graft versus host
disease" OR mucositis OR stomatitis AND "oral cancer" OR "oral
squamous cell carcinoma" OR "mouth neoplasm"

91

ProQuest
Dissertation
and Thesis

noft("Graft vs Host Disease" OR "Graft Versus Host Disease"
OR "Runt Disease" OR "Graft vs Host Diseases" OR
"Homologous Wasting Disease" OR "GvHD" OR "graft versus
host reaction" OR "graft vs host reaction" OR "chronic graft
versus host disease" OR mucositis OR mucosal OR "oral
mucositis" OR Stomatitis OR "Hematopoietic Stem Cell
Transplantation" OR "allogeneic hematopoietic stem cell
transplantation") AND noft("Mouth Neoplasms" OR "mouth
neoplasm" OR "Oral Neoplasm" OR "oral neoplasms" OR "oral
cancer" OR "cancer of the mouth" OR "Mouth Cancer" OR
"Mouth Cancers" OR "Oral Cancers" OR "Cancer of the Mouth"
OR "cancer of mouth" OR "oral squamous cell carcinoma" OR
"Squamous Cell Carcinomas" OR "Squamous Cell Carcinoma"
OR "Squamous Carcinoma" OR "Squamous Carcinomas" OR
"Epidermoid Carcinoma" OR "Epidermoid Carcinomas" OR
"Planocellular Carcinoma" OR "Planocellular Carcinomas" OR
"malignant transformation") AND noft(prevalence OR

26
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prevalences OR frequency OR frequencies OR frequence OR
frequences OR epidemiology OR epidemiologic OR
epidemiological OR occurrence OR occurrences OR incidence
ORincidences OR incident OR incidents)

Google ("hematopoietic stem cell transplantation” OR "allogeneic 100
Scholar hematopoietic stem cell transplantation" OR "graft vs host
disease" OR "graft versus host disease" OR "GvHD") AND
("malignant transformation" OR "oral cancer" OR "squamous cell
carcinoma")

Estratégias de busca foram realizadas para cada banco de dados usando combinagdes de

palavras especificas e truncamentos com o apoio de um bibliotecario de ciéncias da saude.
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Apéndice 2. Artigos excluidos e motivos de exclusao (n=23).

Autor, Ano Razao da exclusao

Araujo et al., 2014,
Atsuta et al., 2011.
Chaulagain et al.,2019.
Cuellar et al., 2020.
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Delage et al., 2015.
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OR[N (W=

R R N N N N R N N N Y NI NI BN BN BN BN BN ENT BN BN N

1.Estudos em pacientes pediatricos; 2. Estudos em pacientes sem histérico de complicagbes
multiorganicas apos transplante alogénico de células hematopoiéticas; 3. Estudos que nao utilizam
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Resenhas, cartas, opinides pessoais, capitulos de livros e resumos de conferéncias, relatos de casos
e séries de casos.
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Apéndice 3. Registro no PROSPERO

PROSPERO National Institute for
International prospective register of systematic reviews Health Research

UNIVERSITY W
Centre for Reviews and Dissemination

Systematic review

1. * Review title.
Give the title of the review in English
Risk of oral cancer in patients with Graft-versus-Host disease: A systematic review.

2. Original language title.

For reviews in languages other than English, give the title in the original language. This will be displayed with
the English language title.

Not applicable

3. * Anticipated or actual start date.

Give the date the systematic review started or is expected to start.

27/07/2021

4. * Anticipated completion date.

Give the date by which the review is expected to be completed.

10/12/2021

5. * Stage of review at time of this submission.

Tick the boxes to show which review tasks have been started and which have been completed. Update this
field each time any amendments are made to a published record.

Reviews that have started data extraction (at the time of initial submission) are not eligible for
inclusion in PROSPERO. If there is later evidence that incorrect status and/or completion date has been
supplied, the published PROSPERO record will be marked as retracted.

This field uses answers to initial screening questions. It cannot be edited until after registration.

The review has not yet started: No

Page: 1/11
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INHS|
PROSPERO National Institute for

International prospective register of systematic reviews Health Research
Review stage Started Completed
Preliminary searches Yes No
Piloting of the study selection process Yes No
Formal screening of search results against eligibility criteria No No
Data extraction No No
Risk of bias (quality) assessment No No

No No

Data analysis

Provide any other relevant information about the stage of the review here.

6. * Named contact.

The named contact is the guarantor for the accuracy of the information in the register record. This may be
any member of the review team.

Brunno Santos de Freitas Silva

Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:

Dr Silva

7.* Named contact email.

Give the electronic email address of the named contact.

brunno.santosfreitas@gmail.com

8. Named contact address

Give the full institutional/organisational postal address for the named contact.

Av. Primeira Avenida s/n, Setor Leste Universitério - Goiania - Goias - Brasil

9. Named contact phone number.

Give the telephone number for the named contact, including international dialling code.

55 (62) 3434-4394

10. * Organisational affiliation of the review.

Full title of the organisational affiliations for this review and website address if available. This field may be
completed as 'None' if the review is not affiliated to any organisation.

Faculdade de Odontologia da Universidade Federal de Goias - UFG

Organisation web address:

https://odonto.ufg.br/
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11. * Review team members and their organisational affiliations.

Give the personal details and the organisational affiliations of each member of the review team. Affiliation
refers to groups or organisations to which review team members belong. NOTE: email and country now
MUST be entered for each person, unless you are amending a published record.

Dr Brunno Silva. Universidade Federal de Goias - UFG

Miss Telma Costa Gervazio. Universidade Evangélica de Goias

Miss Jeane Katiuscia Silva. Universidade Federal de Goias - UFG

Dr Fernanda Paula Yamamoto Silva. Universidade Federal de Goias - UFG
Dr Maria Alves Garcia Santos Silva. Universidade Federal de Goias - UFG

12. * Funding sources/sponsors.

Details of the individuals, organizations, groups, companies or other legal entities who have funded or
sponsored the review.

NONE
Grant number(s)

State the funder, grant or award number and the date of award
NOE

13. * Conflicts of interest.

List actual or perceived conflicts of interest (financial or academic).
None

14. Collaborators.

Give the name and affiliation of any individuals or organisations who are working on the review but who are
not listed as review team members. NOTE: email and country must be completed for each person,
unless you are amending a published record.

15. * Review question.

State the review question(s) clearly and precisely. It may be appropriate to break very broad questions down
into a series of related more specific questions. Questions may be framed or refined using PI(E)COS or
similar where relevant.

B — Bepotatien Ghléigestsicsheoshidipeidie stem cell transplantation adults

C — General population or allogeneic hematopoietic stem cell transplantation adults without graft-versus-host
disease

O - Outcomes: Risk of developing oral cancer

S - Study design: Observational studies

QUESTION:

“What is the risk of oral cancer in patients with Graft-versus-host disease?”

16. * Searches.

State the sources that will be searched (e.g. Medline). Give the search dates, and any restrictions (e.g.
language or publication date). Do NOT enter the full search strategy (it may be provided as a link or
attachment below.)

Detailed searches of the following electronic bibliographic databases will be performed: PubMed, EMBASE,
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LILACS, Web of Science, Scopus and Livivo. Additional grey literature search will be performed using
Google Scholar, OpenGrey, and Proquest. The search strategy for each database will comprise specific
word combinations and truncations and will be performed with the support of a health sciences librarian. No

language or time restrictions will be applied in this review.

17. URL to search strategy.

Upload a file with your search strategy, or an example of a search strategy for a specific database, (including
the keywords) in pdf or word format. In doing so you are consenting to the file being made publicly
accessible. Or provide a URL or link to the strategy. Do NOT provide links to your search results.

https://www.crd.york.ac.uk/PROSPEROFILES/275933_STRATEGY_20210829.pdf

Alternatively, upload your search strategy to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.

Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.

Give a short description of the disease, condition or healthcare domain being studied in your systematic
review.

GvHD is reported in patients with hematologic malignancies receiving allogeneic stem cell transplants. They
present in acute and chronic forms that usually involve several organs. When GvHD is identified, the oral
cavity is involved in 90% of the cases. The main manifestation of GvHD in oral cavity are lichenoid,
erythematous, atrophic and ulcerative lesions. Progression to cancer in GVHD-related oral lichenoid lesions
has been reported in several case studies (Demarosi et al., 2005; Frydrych et al., 2019; Hashimoto et al.,
2019; Mawardi et al., 2011). Multi-system chronic GvHD is apparently related with a significant risk for the
development of oral cancer among patients after 1-year post-transplant. However, it is a lack of studies
addressing the pooled incidence of malignant transformation of oral mucosa in patients with the oral
manifestation of GvHD. Thus, this systematic review aims to clarify the risk of oral cancer in patients with

GvHD.

19. * Participants/population.

Specify the participants or populations being studied in the review. The preferred format includes details of
both inclusion and exclusion criteria.

Welwsilbmclude studies that investigated the incidence of oral cancer in adults with Graft-versus-host disease
confirmed with histopathological analysis (gold standard). The study design will include observational
Eudliesion:

1. Studies in pediatric patients.

2. Studies in patients with no history of multi-organ complication after allogeneic hematopoietic cell
transplantation.

3. Studies in pediatric patients.
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4. Studies that do not use histopathological analysis for the confirmation of oral squamous cell diagnosis.

5. Studies with other diagnosis than oral squamous cell carcinoma.

6. Studies in animals; studies in vitro, studies ex vivo.

7. Studies that did not report patient outcome (outcome); or in which the data reported could not be used to
analyze the association between the Graft-versus-host disease with the malignant transformation; or in which
the data reported could not be used to analyze the correlation between oral manifestation of GvHD with the
oral malignant transformation; or those with patients that are inherently susceptible to developing cancer,
e.g. Fanconi anemia, congenital immunodeficiency and acquired immune deficiency syndrome; or in non-
epithelial cancers, such as post transplantation lymphoproliferative disease; or relapsed hematological
malignancy with oral manifestations.

8. Reviews, letters, personal opinions, book chapters, conference abstracts, case reports and case series.

20. * Intervention(s), exposure(s).

Give full and clear descriptions or definitions of the interventions or the exposures to be reviewed. The
preferred format includes details of both inclusion and exclusion criteria.

GvHD patients that received hematopoietic cell transplantation in the last year.

21. * Comparator(s)/control.

Where relevant, give details of the alternatives against which the intervention/exposure will be compared
(e.g. another intervention or a non-exposed control group). The preferred format includes details of both
inclusion and exclusion ctiteria.

General population or allogeneic hematopoietic stem cell transplantation adults without graft-versus-host

disease

22. " Types of study to be included.

Give details of the study designs (e.g. RCT) that are eligible for inclusion in the review. The preferred format
includes both inclusion and exclusion criteria. If there are no restrictions on the types of study, this should be
stated.

Observational studies (Cohort)

23. Context.

Give summary details of the setting or other relevant characteristics, which help define the inclusion or
exclusion criteria.

24.* Main outcome(s).

Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion
criteria.

The histopathological confirmation of oral cancer in patients with GvHD from the baseline to the last available
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follow-up.
Measures of effect

Please specify the effect measure(s) for you main outcome(s) e.g. relative risks, odds ratios, risk difference,
and/or 'number needed to treat.

The link between GvHD and oral cancer will be considered significant with Relative risks 1 (Cl 95%)

25. * Additional outcome(s).

List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state ‘None’ or ‘Not applicable’ as appropriate
to the review

Not applicable

Measures of effect

Please specify the effect measure(s) for you additional outcome(s) e.g. relative risks, odds ratios, risk
difference, and/or 'number needed to treat.

26. * Data extraction (selection and coding).

Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

Two independent reviewers (1R and 2R) will select the included articles in two phases. Firstly (phase-1), the
two reviewers will evaluate the titles and abstracts according to the eligibility criteria; secondly (phase-2),
they will view full-texts and select articles by the same criteria as phase-1; then, they will crosscheck all the
information found. If disagreements arise, a third reviewer (3R) will participate before a final decision is made
of both phases. If important data for the review are missing or unclear, an attempt will be made to contact the
study corresponding author to resolve or clarify the problem.

Two independent reviewers (1R and 2R) will collect data from the selected articles. Once selected, they will
crosscheck the retrieved information with the third reviewer (3R). The information collected will be: author;
type of study; year of publication; country; characteristics of patients (sample size, gender and age); clinical

characteristics. Any disagreement will be discussed between them.

27. * Risk of bias (quality) assessment.

State which characteristics of the studies will be assessed and/or any formal risk of bias/quality assessment
tools that will be used.

Studies will be evaluated using Joanna Briggs Institute Critical Appraisal Checklist.

28. * Strategy for data synthesis.

Describe the methods you plan to use to synthesise data. This must not be generic text but should be
specific to your review and describe how the proposed approach will be applied to your data. If meta-
analysis is planned, describe the models to be used, methods to explore statistical heterogeneity, and
software package to be used.

If quantitative synthesis is appropriate, a method of meta-analysis will be performed using Medcalc.

29. * Analysis of subgroups or subsets.
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State any planned investigation of ‘subgroups’. Be clear and specific about which type of study or
participant will be included in each group or covariate investigated. State the planned analytic approach.

It is planned to perform a subgroup analysis according to the duration of oral GvHD, dividing the patients in

15 months and ?15 months, and according to the recipient’s age at transplantation.

30. * Type and method of review.

Select the type of review, review method and health area from the lists below.

Type of review

Cost effectiveness
No

Diagnostic
No

Epidemiologic
Yes

Individual patient data (IPD) meta-analysis
No

Intervention
No

Living systematic review
No

Meta-analysis
Yes

Methodology
No

Narrative synthesis
No

Network meta-analysis
No

Pre-clinical
No

Prevention
No

Prognostic
No

Prospective meta-analysis (PMA)
No

Review of reviews
No

Service delivery
No

Synthesis of qualitative studies
No

Systematic review
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Yes

Other
No

Health area of the review

Alcohol/substance misuse/abuse
No

Blood and immune system
No

Cancer
Yes

Cardiovascular
No

Care of the elderly
No

Child health
No

Complementary therapies
No

COVID-19
No

Crime and justice
No

Dental
No

Digestive system
No

Ear, nose and throat
No

Education
No

Endocrine and metabolic disorders
No

Eye disorders
No

General interest
No

Genetics
No

Health inequalities/health equity
No

Infections and infestations
No

National Institute for
Health Research
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International development
No

Mental health and behavioural conditions
No

Musculoskeletal
No

Neurological
No

Nursing
No

Obstetrics and gynaecology
No

Oral health
Yes

Palliative care
No

Perioperative care
No

Physiotherapy
No

Pregnancy and childbirth
No

Public health (including social determinants of health)
No

Rehabilitation
No

Respiratory disorders
No

Service delivery
No

Skin disorders
No

Social care
No

Surgery
No

Tropical Medicine
No

Urological
No

Wounds, injuries and accidents
No

Violence and abuse

National Institute for
Health Research
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No

31. Language.

Select each language individually to add it to the list below, use the bin icon to remove any added in error.
English

There is an English language summary.

32. " Country.

Select the country in which the review is being carried out. For multi-national collaborations select all the
countries involved.

Brazil

33. Other registration details.

Name any other organisation where the systematic review title or protocol is registered (e.g. Campbell, or
The Joanna Briggs Institute) together with any unique identification number assigned by them. If extracted
data will be stored and made available through a repository such as the Systematic Review Data Repository
(SRDR), details and a link should be included here. If none, leave blank.

34. Reference and/or URL for published protocol.

If the protocol for this review is published provide details (authors, title and journal details, preferably in
Vancouver format)

Add web link to the published protocol.

Or, upload your published protocol here in pdf format. Note that the upload will be publicly accessible.
No | do not make this file publicly available until the review is complete
Please note that the information required in the PROSPERO registration form must be completed in full even

if access to a protocol is given.

35. Dissemination plans.

Do you intend to publish the review on completion?

Yes

Give brief details of plans for communicating review findings.?
We intent to publish in one of the respective journals: Oral Diseases, Journal of Oral Pathology & Medicine

or Triple O

36. Keywords.

Give words or phrases that best describe the review. Separate keywords with a semicolon or new line.
Keywords help PROSPERO users find your review (keywords do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
these are in wide use.

Graft-versus-Host disease; oral cancer; malignant transformation; squamous cell carcinoma; systematic

review.
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37. Details of any existing review of the same topic by the same authors.

If you are registering an update of an existing review give details of the earlier versions and include a full
bibliographic reference, if available.

Not applicable

38. * Current review status.

Update review status when the review is completed and when it is published.New registrations must be
ongoing so this field is not editable for initial submission.
Please provide anticipated publication date

Review_Ongoing

39. Any additional information.

Provide any other information relevant to the registration of this review.

Not applicable

40. Details of final report/publication(s) or preprints if available.

Leave empty until publication details are available OR you have a link to a preprint (NOTE: this field is not
editable for initial submission). List authors, title and journal details preferably in Vancouver format.

Give the link to the published review or preprint.
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Risk of oral cancer in patients with graft-vs-host disease: )

A systematic review and meta-analysis i
Telma Costa Gervazio, DDS,” Jeane Katiuscia Silva, DDS," Karine Evangelista, DDS, MSc, PhD,*

Marcelo Gusmao Paraiso Cavalcanti, DDS, MSc, PhD,"

Maria Alves Garcia Santos Silva, DDS, MSc, PhD,° Fernanda Paula Yamamoto-Silva, DDS, PhD,® and

Brunno Santos de Freitas Silva, DDS, MSc, PhD®

Objective. This systematic review was undertaken to determine the risk of oral cancer in patients with chronic graft-vs-host dis-
ease (cGvHD).

Study Design. The search was conducted in 6 electronic databases (PubMed/MEDLINE, EMBASE, LILACS, Web of Science, Sco-
pus, and LIVIVO) and gray literature (Google Scholar, Open Gray, and ProQuest) for studies published up to November 2021.
Results. Of the 13 cohorts included in qualitative synthesis, 9 were eligible for the quantitative analysis. The meta-analysis
showed that the presence of cGvHD increased the risk of developing oral cancer (risk ratio [RR] = 2.78; 95% Cl, 1.27-6.08;
* = 46%; P = .01). A subgroup meta-analysis revealed a higher risk of oral cancer in Asian samples exposed to cGvHD
(RR =2.50; 95% Cl, 1.54-4.04; I> = 0%; P = .0002), which was not seen in the pooled analysis of European samples (P = .24). The
overall methodological quality of most studies included was “good.” The cumulative evidence (Grading of Recommendations
Assessment, Development and Evaluation) was considered moderate and of very low confidence for Asian and European studies,
respectively.

Conclusions. Patients with cGvHD resulting from allogenic hematopoietic stem cell transplantation run an increased risk of devel-
oping oral cancer. Hence, it is recommended that patients with cGvHD be monitored to allow for the early detection and treat-

ment of secondary malignant disease. (Oral Surg Oral Med Oral Pathol Oral Radiol 2022;133:650—662)

Allogenic hematopoietic stem cell transplantation
(HSCT), an effective procedure used for the treatment
of malignant and nonmalignant hematological disor-
ders,' is associated with a wide range of complications,
such as secondary cancers, graft-vs-host disease
(GvHD), late infections, sexual and fertility concerns,
cardiovascular complications, end-stage renal disease,
bronchiolitis obliterans, xerophthalmia, xerostomia,
and avascular necrosis. One of the most important of
these is le—lD,z"1 because this condition seems to pre-
dispose to secondary neoplasms, such as oral squamous
cell carcinoma (OSCC).>”’

GVvHD, the major cause of morbidity and mortality
of transplant survivors,” usually affects various
organs,” but in more than 80% of cases the oral cavity
is involved.” This condition is characterized by acute
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"Postgraduate student, Department of Stomatologic Sciences, School
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(aGvHD) and chronic (cGvHD) forms, the former pre-
senting classical inflammatory features, emerging
within 100 days after transplantation,” whereas the
latter has an autoimmune/lichenoid appearance, with
distinct oral manifestations, including oral pain, lichen-
oid lesions or atrophy, and erythema of the buccal and
labial mucosa.'’ The recognition and management of
these changes could be crucial for identifying patients
at risk of developing negative outcomes, ' especially
that of an OSCC.””

Multisystem cGVHD is related to a significant risk of
patients developing oral cancer 1 year after transplanta-
tion, with the progression of oral lesions to OSCC
being reported in several studies.''"'* Based on this
potential risk of malignant transformation, the last
workshop of the WHO Collaborating Centre for Oral
Cancer in 2020 included cGvHD in the group of oral
potentially malignant disorders, which is a “group of
lesions and conditions characterized by a variably
increased risk of developing cancers of the oral cav-
ity.”'? Despite this classification, studies are lacking on
the pooled incidence of the malignant transformation

Statement of Clinical Relevance

This systematic review shows increased risk of oral
squamous cell carcinoma among allogeneic hemato-
poietic cell transplantation recipients with chronic
graft-vs-host disease, suggesting that they should be
monitored to allow early detection and treatment of
secondary oral malignant disease.
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of oral mucosa in patients with the manifestation of
c¢GVHD, and also its occurrence in different geographic
regions. This systematic review was therefore under-
taken to address the following focused question: What
is the risk of patients with cGvHD developing OSCC?

MATERIALS AND METHODS

Eligibility criteria

Observational studies were eligible for inclusion in the
present review if they covered the incidence of oral
cancer in patients with cGvHD after allogeneic HSCT,
according to the PECOS framework:

P = Population: Allogeneic HSCT patients

E = Exposure: cGVHD

C = Comparison: General population or allogeneic
HSCT patients without GVHD

O = Outcomes: Development of oral cancer

S = Study design: Observational (cohort) studies

No language or time restrictions were imposed in
this review.

The following exclusion criteria stipulated that cer-
tain studies could not be included: (1) studies on
patients with no history of multiorgan complications
after allogeneic HSCT; (2) studies not using histopath-
ologic analysis for the confirmation of OSCC diagno-
sis; (3) studies with a diagnosis other than OSCC; (4)
studies on animals, in vitro studies, and ex vivo studies;
(5) studies that did not report patient outcome or stud-
ies in which the data reported could not be used to ana-
lyze the association between GVHD and malignant
transformation, or studies in which the data reported
could not be used to analyze the correlation between
the oral manifestation of GVHD and oral malignant
transformation, or those on patients inherently suscep-
tible to developing cancer (for example, Fanconi ane-
mia, congenital immunodeficiency and acquired
immune deficiency syndrome), or those on nonepithe-
lial cancers, such as posttransplantation lymphoproli-
ferative disease, or relapsed hematological malignancy
with oral manifestations; (6) reviews, letters, personal
opinions, book chapters and conference abstracts, case
reports, and case series.

Information sources and search strategy

Detailed individual strategies with specific word com-
binations and truncations for each of the following 6
databases were performed: PubMed/MEDLINE,
EMBASE, LILACS, Web of Science, Scopus, and
LIVIVO (Supplemental Appendix S1). Additional gray
literature was accessed using Google Scholar, Open
Grey, and ProQuest. For Google Scholar, the search
was restricted to the first 100 results. A hand search
and expert consultations were also undertaken. All
searches were performed up to November 2021. Refer-
ences were stored and managed using reference

Gervazio etal. 651

management software EndNote Web (Thomson Reu-
ters, Toronto, Canada), and duplicates were excluded
using Rayyan software (Qatar Computing Research
Institute, Doha, Qatar)."*

Study selection

Study selection was carried out in 2 phases. In phase 1,
2 independent reviewers (T.C.G. and J.K.S.) used the
cligibility criteria to review all identified electronic
database references by their titles and abstracts. Dis-
agreements regarding the eligibility of the references
were resolved by a third author (B.S.F.S.) with exper-
tise in oral medicine. In phase 2, the same 2 authors (T.
C.G. and J.K.S.) independently assessed the full text of
each article screened and applied the inclusion and
exclusion criteria. A manual search of reference lists of
the studies selected was then carefully assessed. Dis-
agreements between the 2 authors were initially
resolved by discussion. When consensus was not
reached, a third author (B.S.F.S.) was involved in mak-
ing a final decision, which was based on the full text of
the publication. Details of the search selection and
identification process are presented in Figure 1. Rea-
sons for the exclusion of articles are presented in detail
in Supplemental Appendix S2. In both phases, Rayyan
ApplicationH was used to warrant the blind selection
process.

Data collection process and data extraction

Two reviewers (T.C.G. and J.K.S.) independently col-
lected the data from the articles selected. The reviewers
crosschecked the retrieved information with the third
reviewer (B.S.F.S.). The following information was
extracted: study characteristics (first author name, year,
country), study design, sample characteristics (sample
size, sex, age at entry), findings (follow-up, outcome,
risk ratio, 95% confidence interval), and main conclu-
sions (Table 1). When the required data were incom-
plete or not available and could not be derived from
the reported values, attempts were made to contact the
authors to obtain the missing information.

Risk of bias assessment (methodological quality)
The methodological quality assessment of each study
was independently evaluated by 2 reviewers (T.C.G.
and JK.S.) using the Newcastle-Ottawa Quality
Assessment Scale for nonrandomized studies. The
overall quality score ranging from 0 to 9 stars was
applied, considering the following domains: selection
of cohorts, comparability of cohorts, and assessment of
outcome. A third reviewer (B.S.F.S.) was consulted to
resolve any disagreement.
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Identification of studies via databases and registers

Records identified from*:

LIVIVO (n=370)

SCOPUS (n=2,809)

WEB OF SCIENCE (n=1,616)
OpenGrey (n=91)

ProQuest (n=26)

Google Scholar (n=100)

Registers (n =0)

'

(n=13)

5 Databases (n =9,084) screening:

§ Duplicate records removed (n
£ EMBASE (n=2,210) =3,021)

H ';'bgaié";g 006) | Records marked as ineligible
e} ) by automation tools (n =0)

Records screened >
— | (n=6063)
Reports sought for retrieval 5
(n=236)
o
c
=
3
o
G
7]
Reports assessed for
eligibility e
(n=36)
-
T
@
s
E Studies included in review

Records removed before

Records removed for other
reasons (n =0)

Records excluded**
(n =6,027)

Reports not retrieved
(n=0)

Reports excluded:

1. Studies on patients with no history of
multi-organ complications after allogeneic
hematopoietic cell transplantation (n=0)

2. Studies which do not use
histopathological ~ analysis ~ for  the
confirmation of oral squamous cell
diagnosis (n=0)

3. Studies with diagnoses other than oral
squamous cell carcinoma (n=0)

4. Studies on animals; studies in vitro, ex
vivo studies (n=0)

5. Studies which did not report patient
outcome (outcome); or in which the data
reported could not be used to analyze the
association between the Graft-versus-host
disease and the malignant transformation;
or in which the data reported could not be
used to analyze the correlation between
oral manifestation of GvHD and the oral
malignant transformation; or those on
patients  inherently  susceptible  to
developing cancer, e.g. Fanconi anemia,
congenital immunodeficiency and acquired
immune deficiency syndrome (n=0)

6. Reviews, letters, personal opinions,
book chapters and conference abstracts,
case reports, case series (n=23)

Adapted from: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD et al., The PRISMA 2020
statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. Doi:10.1136/bmj.n7

Fig. 1. Flowchart of literature search and selection criteria adapted from Preferred Reporting Items for Systematic Reviews and

Meta-Analyses.

Effect measures

Associations between cGVHD and the risk of oral can-
cer were the main outcome and were assessed by risk
ratios (RRs) and their 95% confidence intervals (CIs).

Synthesis methods

The pooled RRs (95% Cls) were obtained by a random
effects model to estimate the association between
GvHD and the risk of oral cancer. The meta-analyses
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were conducted using Review Manager (RevMan) soft-
ware (version 5.3; The Nordic Cochrane Centre, The
Cochrane Collaboration, Copenhagen, Denmark). Sta-
tistical heterogeneity across the studies was calculated
using Cochran’s Q method and the value of /. We con-
sidered substantial heterogeneity when P < .05 in the
Q and the I* value was greater than 75%. Subgroup
analyses were performed to examine the influence of
study location on the primary results.

Newcastle-

score

&
k)
2
5
3

of secondary

cGVHD is associated 9

Main conclusions

ric

(1): colon (1)

after HSCT
Uterus (2

Reporting bias assessment
The reporting bias was assessed by the symmetry of
funnel plots.

RR/HR/OR
(95% C1)
RR 2.9 (1.17.2)

Certainty assessment

The Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) instrument'® was
used to assess the evidence quality of the pooled stud-
ies. GRADE evaluation was based on study design,
risk of bias, inconsistency, indirectness, imprecision,
risk of publication bias, and magnitude of the effect.
According to the domains mentioned, the quality of
evidence was classified as high, moderate, low, and
very low.

139 mo

Interval between
Case 1: 84 mo
Case 3: 68 mo

Case 2: 36 mo
Case 6: 73 mo

HSCT
Case 7:

40 y (average)

exposed  exposed

RESULTS

In phase 1, a total of 9084 articles was screened for
inclusion from the 6 electronic databases used for the
research. After removing duplicates, 6063 remained
for assessment of title and abstract. No studies from the
gray literature were selected for analysis because they
did not fulfill the inclusion criteria or had previously
been identified in main databases. In phase 2, 36 stud-
ies were selected for full-text reading; 1 additional
study was selected for a full-text detailed assessment
after searching the reference lists of the 36 previously
selected studies. Of the 13 articles included in qualita-
tive synthesis, 9 were eligible for quantitative analysis.
Four studies were not included in the quantitative anal-
ysis due to a lack of information regarding the malig-
nant transformation rate of oral mucosa among
exposed and nonexposed patients with cGvHD'® or for
not providing sufficient information to estimate the
RR.'”"” The selection process for the studies and rea-
sons for excluding articles in phase 2 are presented in
Figure 1 and Supplemental Appendix S2, respectively.

Rate of oral

Rate of oral

SVHD)

Nonexposed

203

Exposed patients
aGvHD 343
<GVHD 263

1.0-19.9y)

Sample
53y (range.

Age at entry
34y (15-70)

Study characteristics

Of the 13 articles included for qualitative analyses, 8
reported the incidence of secondary malignancies in
patients after HSCT,'”'** 3 focused on the incidence
of oral cancer in these patients,'x’z"”z"’ 1 described the
incidence of oral/esophageal cancer,” and 1 investigated
nonmelanoma skin and mucosal cancers after HSCT.'®
These studies used a retrospective cohort study design

Sample (N)
485 males
324 females

2
3

GvHD, graft-vs-host disease; HSCT, hematopoietic stem cell transplantation; RR, risk ratio; HR, hazard ratio; OR, odds ratio: ¢cGvHD, chronic graft-vs-host disease; aGvHD, acute graft-vs-host disease;

OSCC, oral squamous cell carcinoma.

Table 1. Continued

Study, country
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to investigate the risk of oral cancer in patients who pre-
sented cGvHD in samples from Asia (lepan,("25 China,zu
Taiwan”‘:—), North America (United States,'“' Can-
ada'®), and Europe (Turkey,22 France,'®”  and
Italy***%). Sample sizes ranged from 26 to 19,229, with
a pooled number of 52,653 participants. Of the studies
included, 11 informed the male/female ratio, presenting
an estimated proportion of 1.5:1. Samples were obtained
from specialized transplant centers,'®!%22%242027
national transplant databases,"’l7’”’25 and international
transplant databases,”"** and the mean follow-up period
of the cohorts ranged from 41 to 288 months. The mye-
loablative conditioning regimen of the transplant
patients  varied  from  total-body  radiation
delivery,>' 19212227 total-body radiation combined
with immunosuppressant drugs,>'®%2%7

Total quality score

Good (9)
Good (9)
Good (9)
Good (9)
Good (8)
Good (9)
Poor (1)
Good (8)
Good (9)
Good (9)
Good (8)
Good (9)

Ascertainment
Good (9)

of exposure

Selection of
nonexposed

cohort

Outcome

Representativ
eness of
exposed
cohort

' to immuno-
suppressant  drugs only without a radiation
regimen,*'®!

¥ GvHD prophylaxis consisted of cyclo-
sporine alone, methotrexate alone, cyclosporine com-
bined with methotrexate, or other combinations.*'®*’
One study provided no information about the condition-
ing regimen or GvHD."” Eleven studies informed the
number of patients who presented GVHD, which yielded
a total of 20,017 patients.(””’zo’z"23'27 Of these, 6 pre-
sented the distribution between patients with aGvHD
and cGvHD, "% A total of 12 studies did not clar-
ify how the diagnosis of cGVHD was made. Only Chien
et al.'’ mentioned that the diagnosis of cGvHD was
made by an experienced hematologist. The studies com-
pared the cumulative rate of patients exposed to cGvHD
developing secondary cancer with that of nonexposed
patients. Atsuta et al.l Hasegawa et al.,” Shimada
etal.” Chienetal.,” Majhail et al .2 and Curtis et al.”’
also compared the risk of patients undergoing HSCT of
developing secondary cancer with that of the general
population. The time lapse between HSCT and oral
malignant transformation ranged from 12 to 264 months.
The descriptive characteristics of the studies included
are summarized in Table 1.

Study

Comparability

Demonstration
that outcome

Ascertainment
of exposure

Selection

Risk of bias in studies (methodological quality)
Overall, the methodological quality of most studies
included was “good” according to a score that consid-
ered a rate between 0 and 9.%'%!7192%2027 Ope study
presented limitations in terms of selection process,
comparability of risk factors, and assessment of out-
come'® and was classified as “poor” quality. The meth-
odological quality assessment is described in detail in
Table 2.

Selection of
nonexposed

cohort

exposed cohort

Representativ
eness of

24
26

Santarone et al.

Synthesis of results

A random effects meta-analysis was performed and the
pooled RR of 9 studies was calculated.**"*” A differ-
ence was seen between the risk of oral cancer in
patients with cGvHD and those without cGvHD. This

1

Table 2. Qualitative analysis of each cohort study included using detailed Newcastle-Ottawa Scale.

Study

Atsuta et al.”
Auetal.”

Chen et al.”’
Chien et al.'”
Curtis et al.
Gunduz et al.>*
Hasegawa et al.'”
Janin et al.'®
Leisenring et al.'®
Majhail et al.>*
Santarone et al.
Shimada et al.”
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Exposed Non-Exposed Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight 1V, Random, 95% CI 1V, Random, 95% CI

Atsuta et al., 2014 39 7193 25 10351 26.5%  2.24(1.36,3.71] ——

Au et al., 2004 2 300 0 315 5.4% 5.25[0.25,108.89] | T

Chenetal., 2011 5 116 0 223 5.9% 21.06[1.17,377.58] _—

Curtis et. al,1997 9 10572 5 8667 18.8% 1.48 [0.49, 4.40] ==

Gunduz et al.2017 2 401 1 264 7.8% 1.32[0.12, 14.45] —_—i

Majhail et al., 2011 10 1679 1 2549  9.7% 15.18[1.95,118.49] —————

Santarone et al., 2018 3 20 0 102 5.7% 34.33[1.84,640.28] —_—

Santarone et al., 2021 10 1637 2 141 14.1% 0.43[0.10, 1.95) ———

Shimada et al., 2005 7 606 0 203 6.0% 5.04[0.29,87.88) e

Total (95% CI) 22524 22815 100.0% 2.78 [1.27,6.08] =

Total events 87 34

Heterogeneity: Tau® = 0.53; Chi* = 14.94, df = 8 (P = 0.06); I’ = 46% 5001 0‘1 15 100:

Test for overall effect: Z = 2.57 (P = 0.01) Favours [non-exposed] Favours [exposed]

Fig. 2. Forest plot with the overall relative risk for oral cancer in patients exposed or nonexposed to chronic graft-vs-host disease.

meta-analysis showed that the presence of cGvHD
increases the risk of developing oral cancer
(RR = 2.78; 95% CI, 1.27-6.08; F* = 46%; P = .01;
Figure 2). A moderate heterogeneity between the stud-
ies was found (t2 =0.53; )(2 =4.94; df = 8; P = .06;
P =46%).

Subgroup meta-analyses were performed to evaluate
the association between cGvHD and oral cancer in
patients at different geographic locations (Figure 3).
The studies were divided into 2 subgroups, Asia and
Europe. The incomplete data on cGvHD exposure in
the Hasegawa et al. study precluded the pooled analysis
in the North America reports.'””' The Asian samples
presented significant differences in the risk of oral can-
cer between patients exposed and those not exposed to
cGvHD, whereas the presence of cGvHD significantly
increased the risk of oral cancer (RR = 2.50; 95% CI,
1.54-4.04; P = .0002; P = 0%). The heterogeneity
between the Asian studies was low, as represented by

=000, x*=2.73,df =3, P = 43, and I* = 0%. There
were no differences between patients exposed and
those not exposed to cGVHD in the European samples
(P = .24). The European studies were substantially het-
erogeneous (* = 3.31, x* = 11.45, df = 3, P = 010,
P = 74%) and presented significant inconsistency
(95% CI, 0.43-28.71) and no difference between the
risk of cGvHD and that of non-cGvHD.

Reporting biases
A potential publication bias was detected, represented
by an asymmetric plot (Figure 4).

Certainty of evidence

The cumulative evidence was assessed according to the
GRADE criteria, dividing the outcomes into 2 sub-
groups: (1) Asian samples and (2) European samples.
In the Asian samples, the evidence was considered
moderate when the risk of developing oral cancer in

Exposed Non-exposed Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.1.1 Asia
Atsuta etal., 2014 39 7193 25 10351 27.3% 2.24(1.36,3.71] —
Auetal., 2004 2 300 0 315 7.6% 5.25[0.25,108.89]
Chen etal., 2011 5 116 0 223 82% 21.06[1.17,377.58] —_— ¥
Shimada et al., 2005 7 606 0 203 8.3%  5.04(0.29, 87.88]
Subtotal (95% Cl) 8215 11092 51.4% 2.50 [1.54, 4.04] -
Total events 53 25

Heterogeneity: Tau? = 0.00; Chi? = 2.73, df = 3 (P = 0.43); I = 0%
Test for overall effect: Z = 3.73 (P = 0.0002)

2.1.2 Europe

Gunduz et al.2017 2 401 1 264 10.6% 1.32[0.12,14.45) ——

Majhail et al., 2011 10 1679 1 2549 12.7% 15.18[1.95, 118.49) —_—
Santarone et al., 2018 3 20 0 102 8.0% 34.33(1.84,640.28] _—
Santarone et al., 2021 10 1637 2 141 172%  0.43(0.10,1.95] —_—

Subtotal (95% Cl) 3737 3056 48.6%  3.52(0.43,28.71] e R——

Total events 25

Heterogeneity: Tau? = 3.31; Chi? = 11.45, df = 3 (P = 0.010); I’ = 74%

Test for overall effect: Z=1.17 (P = 0.24)

Total (95% CI) 11952 14148 100.0% 3.48 [1.31,9.21) =

Total events 78 9

Heterogeneity: Tau? = 0.84; Chi? = 14.25, df = 7 (P = 0.05); I = 51% Yot o m o0

Test for overall effect: Z = 2.51 (P = 0.01)
Test for subgroup differences: Chi’ = 0.10, df = 1 (P = 0.75), I = 0%

Fig. 3. Forest plot from subgroup meta-analyses presenting the association of chronic graft-vs-host disease and oral cancer in

patients at different geographical locations (Asia and Europe).

Favours [exposed] Favours [non-exposed]
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Fig. 4. Funnel plot generated to assess potential publication bias.

patients exposed to cGvHD was compared to that of
nonexposed patients and considered very low in the
European samples. In terms of the outcomes of the
Asian study, risk of bias, inconsistency, and indirect-
ness were judged as not serious, whereas imprecision
was considered a serious concern. In the European
samples, inconsistency and imprecision seriously
affected the overall quality of evidence. There was sub-
stantial heterogeneity in the European studies, which
considerably affected the limited level of evidence. A
detailed evidence appraisal is presented in Supplemen-
tal Appendix S3.

DISCUSSION

Previous observational studies have suggested that the
oral cavity is a noticeable high-risk cancer site in
patients undergoing HSCT, especially in those with
¢GVHD.*'"*"*" The present systematic review and
meta-analysis demonstrates that patients with cGvHD
undergoing HSCT have a higher overall risk of devel-
oping oral cancer in comparison with patients not
exposed to this condition. This increased risk was also
observed in relation to the geographic region of the
samples. It is noteworthy that the demographic charac-
teristics of oral cancer among distinctive populations
are different in terms of etiologic factors, particularly
that of tobacco use, which is usually higher in Asian
countries.”® There are other additional risk factors that
could be related to oral cancer in different populations,
such as alcohol consumption, betel chewing, and
human papillomavirus (HPV) infection.”’ Thus, the
contrast in oral malignant transformation rates related

to cGvHD in Asian and European samples found here
shows that cGVHG should not be considered the only
source of oral cancer in patients undergoing HSCT.
However, in the present meta-analysis, it was not possi-
ble to analyze the impact of confounding factors in oral
cancer progression in patients with cGvHD.

In the qualitative analyses of the present report, it
was seen that oral cancer in patients with cGvHD has a
predilection to males, which is a conventional trend of
0scc.’ However, it was noted that this tendency is
less significant in patients with cGVHD than in the gen-
eral oral cancer population (2.3:1 male/female rate).” It
was not possible to assess other trends of oral cancer,
such as the oral site of the occurrence and patient eth-
nicity. Regarding HPV status, only 1 of the studies
selected evaluated the presence of HPV in OSCC
specimens from patients undergoing HSCT. None of
the OSCC samples presented HPV infection, but all
were from for patients with ¢GvHD.”’ So, the effect of
other etiologic factors associated with OSCC on
patients undergoing HSCT remains unclear.

Although the cause is still unknown, there is an
assumption that the susceptibility to oral cancer in
patients with cGvHD undergoing HSCT could result
from long-term immunologically mediated injury of
oral mucosa by T cells, which may predispose them to
genomic instability and subsequent malignant transfor-
mation. This risk could also be influenced by immuno-
deficiency related to the prolonged immunosuppressant
therapy used to control cGvHD.'" The myeloablative
conditioning regimens before HSCT per se, such as
total-body irradiation and/or chemotherapy, can affect
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the risk of secondary solid malignancies in transplanted
patiems.ﬂ’” Because all samples included in the quanti-
tative analyses were submitted to either 1 or a combi-
nation of 2 of the regimens mentioned, that probably
influenced the pooled risk of developing oral cancer
presented here. However, cGVHD appears to be an
additional risk factor for patients submitted to HSCT,
because several studies included in this review showed
higher malignant transformation rates in patients
exposed to this disorder. This reinforces the importance
of lifelong screening strategies for oral cancer in
patients undergoing HSCT, especially those who pres-
ent cGvHD at some point.

It is reasonable to include patients at risk for cGVHD
in the screening strategies for oral cancer, because the
¢GvHD diagnosis is not always objective.’’ Such at-
risk patients could include elderly recipients, donor/
recipient HLA mismatch, unrelated donors, those with
peripheral blood stem cell source, donor lymphocyte
infusion, and history of previous aGvHD.*” Despite the
importance of these risk factors in the stratification of
risk of cGvHD, and theoretically in the presumption of
risk of oral cancer, unfortunately, it was not possible to
assess individual patient information in terms of these
risk factors for cGvHD.

In 2020, the World Health Organization (WHO)
Collaborating Centre for Oral Cancer included cGVHD
in the group of oral potentially malignant disorders,
based on the apparent increased risk of malignant pro-
gression of the oral manifestation of cGVHD (lichenoid
lesions).'> Although several studies have reported on
the development of oral cancer in patients with
cGvHD, this study is the first to present a pooled analy-
sis of the risk of malignant progression in relation to
c¢GvHD to support the WHO classification. According
to a large Japanese cohort of 17,545 patients, both the
limited and extensive types of cGvHD present a risk
for the development of oral cancer compared with the
general population.® In the current meta-analysis, dif-
ferences in the oral cancer rates between these 2
expressions of cGvHD, including the oral manifesta-
tion of ¢cGvHD, could not be investigated, because
these data were lacking in most of the studies included
in this review. Although this information could contain
valuable indications for oral cancer prevention, the
results of the present analyses suggest that, in general,
c¢GvHD should be considered a significant risk for oral
cancer.

The information provided in the present systematic
review and meta-analysis was obtained from 52,653
patients from different countries in 9 published cohorts,
with overall methodological quality considered
“good.” This scenario could provide a more reliable
estimation and make our results more broadly general-
izable. Future research should include adjusting the
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confounding factors for oral cancer and greater care
should be taken to avoid the duplication of data when
the study is based on unified registry databases. It is
also hoped that the risk of oral cancer between limited
and extensive types of cGVHD will be assessed.

Limitations

In this review, a similar risk of oral cancer was seen in
studies from different continents, but the higher hetero-
geneity in European studies and the scarcity of Ameri-
can studies and their incomplete data could have
compromised the external validity of our results. The
mean follow-up time of transplanted patients seems to
have been sufficient to monitor the occurrence of
malignant transformation in the cohorts, but many
studies did not present the standard deviation, thereby
making it difficult to exclude the influence of the mag-
nitude of the time variable. Another possible source of
bias was the risk of duplicated data in the present meta-
analysis, because the samples in 6 of the 9 studies
included in the qualitative analyses were obtained from
registries from local, national, or international data-
bases. All studies selected involved a retrospective
analysis of HSCT, in which the controlling of con-
founding factors is a recognizable source of bias. In
most studies, the criteria used to establish the diagnosis
of ¢cGvHD were not clearly described. The possibility
of publication bias was not excluded. According to the
GRADE criteria, the cumulative evidence obtained
from observational studies was considered of very low
confidence in European studies.

Protocol and registration

This systematic review was reported based on Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analyses 2020* and the respective protocol was
registered at the Prospective Register of Systematic
Reviews under registration number CRD42021275933.

CONCLUSION

After analyzing the literature, it could be concluded
that the risk of patients with cGvHD resulting from
allogeneic HSCT developing cancer is increased.
Based on this information, it is recommended that
transplant recipients and patients with cGvHD be mon-
itored to allow for the early detection and treatment of
secondary malignant disease.
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