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RESUMO

Base teodrica: Atualmente, estima-se que cerca de 5% a 10% de todos os tumores estejam
associados a predisposicdo hereditaria e diretamente causados por variantes patogénicas
germinativas em genes de predisposicdo ao cancer de moderada e alta penetréncia. O cancer
infantil tem um componente genético forte e anteriormente subestimado e muitas Sindromes de
Predisposicao Hereditaria ao Cancer (SPHC) pediétricas j& foram identificadas e caracterizadas.
Identificar a predisposicdo ao cancer infantil € relevante para o paciente e sua familia. Para
alguns pacientes, essa informacao pode orientar 0 uso de estratégias de tratamento modificadas
se houver toxicidade ou doenca resistente, e também pode resultar na adocdo de medidas de
vigilancia para detec¢do precoce de neoplasias. Objetivo: Caracterizar uma série de pacientes
pediatricos com cancer quanto as suas caracteristicas no diagnostico, baseado nos “critérios de
Jongmans” modificados, definindo assim a prevaléncia de casos que deveriam ser
encaminhados para avaliacdo genética. Métodos: Este € um estudo observacional descritivo
retrospectivo, composto pela anélise de todos pacientes oncoldgicos pediatricos que internaram
nos anos de 2017 e 2018 no Servico de Oncologia Pediatrica do Hospital de Clinicas de Porto
Alegre. Os dados foram coletados através de consulta ao prontuério eletrénico, buscando
identificar os “critérios de Jongmans” (questionario modificado). Resultados: Dos 149
pacientes incluidos no estudo, 86 (57,75%) eram do sexo masculino e a mediana de idade foi
de 6 anos (1,5-11,5 anos). Destes, 77 (51,7%) preenchiam ao menos um "critério de Jongmans"
modificados, tendo, portanto, indicacdo para encaminhamento para avaliacdo genética.
Ressalta-se que em 148 casos (99,3%), ndo haviam dados completos no prontuério para avaliar
todos os seis critérios. Dos 77 pacientes com pelo menos um dos critérios, apenas 36 (46,7%)
foram encaminhados ao ambulatério de genética ou avaliados em consultoria genética no prazo
de até 90 dias ap0s o diagndstico. Discussao: A distribuicdo dos pacientes na amostra, por sexo
e idade, é similar ao observado em publicacBes sobre cancer pediatrico. A avaliacdo de cada
critério demonstra uma falha importante na descri¢do detalhada das informagdes constantes no
prontuario eletronico, com muitas informagdes relevantes faltantes. Uma parcela importante
dos pacientes apresentava pelo menos um critério para encaminhamento a avalia¢do genética.
No entanto, a propor¢do de pacientes que preenchiam critérios e que ndo foram encaminhados
em 90 dias (58%; 45/77) sugere que ainda ha desconhecimento, entre os profissionais de salde,
sobre as indicacOes de avaliacdo oncogenética nas SPHC na populagéo pediatrica. Concluséo:

Os resultados deste estudo, realizado em uma institui¢cdo académica e terciaria demonstram que



existem oportunidades para melhoria no registro em prontuério eletrénico de dados relevantes
para avaliar cancer hereditério e no treinamento das equipes assistenciais quanto as indicaces

de avaliagdo genética em pacientes pediatricos com cancer.

Palavras-chave: sindrome de predisposicdo hereditaria ao cancer, oncogenética pediatrica;

critérios de Jongmans modificados



ABSTRACT

Background: Currently, it is estimated that about 5% to 10% of all tumors are associated with
hereditary predisposition and directly associated with germline mutations in genes of high
penetrance for cancer. Childhood cancer has a strong and previously underestimated genetic
component and many Hereditary Cancer Predisposition Syndromes (SPHC) have already been
identified and characterized. Identifying predisposition to childhood cancer is relevant to the
patient and his/her family. For some patients, this may lead to modified treatment strategies in
case of increased expected toxicity or resistant disease, as well as surveillance measures for the
early detection of an independent malignancy. Objective: To characterize a series of pediatric
patients with cancer as to their characteristics in the diagnosis, based on modified “Jongmans
criteria”, thus defining the prevalence of cases that should be referred for genetic evaluation.
Methods: This is a retrospective descriptive observational study, composed of the analysis of
all pediatric oncology patients who were admitted in the years 2017 and 2018 to the Pediatric
Oncology Service of the Hospital de Clinicas de Porto Alegre. The data were collected by
consulting the electronic medical record, seeking to identify the “Jongmans criteria” (modified
questionnaire). Results: Of the 149 patients included in the study, 86 (57.75%) were male and
the median age was 6 years (1.5-11.5 years). Of these, 77 (51.7%) met at least one modified
"Jongmans criteria”, and therefore had an indication for referral for genetic evaluation. It is
noteworthy that in 148 cases (99.3%), there was no complete data in the medical record to
assess all six criteria. Of the patients with criteria, only 36 (46.7%) were referred to the genetics
clinic or evaluated in a genetic consultancy within 90 days after diagnosis. Discussion: The
demographic distribution of patients in this sample is similar to that of other publications on
pediatric cancer. The evaluation of each criteria demonstrates a lack of detailed description of
the information contained in the electronic medical record. An important portion of patients had
at least one criterion for referral to genetic evaluation. However, the proportion of patients who
met criteria and who were not referred in 90 days (58%; 45/77) suggests that there is still a lack
of knowledge among health professionals about the indications for oncogenetic evaluation in
HCPS in the pediatric population. Conclusion: The results found in this study demonstrate that
there are problems in the data records in electronic medical records, in addition to the lack of
knowledge of the assistance teams regarding referrals for genetic evaluation in pediatric cancer

patients.
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1 INTRODUCAO

O cancer é o resultado de alteragdes que sdo acumuladas progressivamente no DNA em
multiplas etapas do processo de carcinogénese (como a iniciacdo tumoral, transformacao,
invasdo e metastase), as quais podem envolver multiplos genes. As alteracGes genéticas
"drivers", relacionadas diretamente ao desenvolvimento de um tumor podem incluir mutac6es
intragénicas, quebras cromossomicas, amplificacdes, duplicagdes e perdas génicas, todas
resultando em instabilidade gendmica. Assim, o cancer pode ser considerado uma doenca que
resulta de maltiplas alteracbes genéticas em uma ou mais células do individuo (Ferreira &
Rocha, 2010; Guimaraes, 2008).

O vasto catdlogo de gendtipos de células cancerosas é uma manifestacdo de seis
alteracdes essenciais na fisiologia celular que ditam coletivamente o crescimento maligno:
autossuficiéncia em sinais de crescimento, insensibilidade a sinais inibidores de crescimento
(anti-crescimento), evasdo de morte celular programada (apoptose), potencial replicativo
ilimitado, angiogénese sustentada e invasdo de tecido e metastase (Hanahan & Weinberg,
2000).

Embora a maioria das neoplasias seja resultado de interacBes complexas entre o
componente genético do individuo e o ambiente, um pequeno percentual decorre
principalmente de alteracbes herdadas que conferem uma maior predisposicdo ao céancer
(Kinzler & Vogelstein, 1998).

Atualmente, estima-se que cerca de 5% a 10% de todos os tumores estejam associados
a predisposicdo hereditaria e diretamente associados a mutacdes germinativas em genes de alta
penetrancia para o cancer (INCA, 2009). Mais de 50 sindromes de predisposi¢do genética ao
cancer (SPHC) foram descritas e o estudo acerca dos aspectos moleculares, celulares, clinicos
e terapéuticos destas sindromes, dos genes associados e dos individuos e familias afetadas,
constitui o que chamamaos coletivamente de oncogenética (Ashton-Prolla & Weitzel, 2020).

A identificacdo dos individuos com formas hereditarias de cancer (ou predisposicéo
hereditaria ao cancer) € importante por varios motivos: (1) estes individuos apresentam um
risco alto de desenvolvimento de cancer; (2) frequentemente outros familiares do individuo
identificado com uma SPHC também apresentam alto risco de desenvolvimento de cancer; (3)
existem medidas de vigilancia e/ou de prevencdo que podem ser indicadas a este grupo de

individuos/familias, visando deteccé@o precoce e/ou reducdo de risco de desenvolvimento de
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cancer; (4) identificando-se os portadores é possivel realizar um planejamento de estratégias
para reducéo de risco.

Por outro lado, a abordagem destes pacientes com multiplos riscos, multiplos familiares
igualmente em risco e a necessidade de acompanhamento a médio-longo prazo de familias
afetadas com as multiplas questdes médicas, psicoldgicas e éticas decorrentes resultam em uma
situacdo clinica de grande complexidade que requer abordagem multidisciplinar,
preferencialmente em centros de referéncia. Estudar pacientes com estas sindromes de
predisposicao é vital para melhorar a prevencéo, a vigilancia, o tratamento, o acompanhamento
e 0 apoio psicologico dos individuos afetados e de suas familias (Borkhardt et al., 2014 apud
Ripperger et al., 2017).

O cancer infanto-juvenil corresponde a um grupo de vérias doencas que tém em comum
a proliferacdo descontrolada de células anormais e que pode ocorrer em qualquer local do
organismo. Diferentemente do cancer do adulto, geralmente afeta as células do sistema
sanguineo e os tecidos de sustentacdo (INCA, 2020). As taxas de cura do cancer infantil
aumentaram para cerca de 80% nas Ultimas décadas, mas ainda é a principal causa de morte por
doenca no mundo desenvolvido entre criangcas com mais de um ano de idade. No Brasil, a taxa
de cura estimada € de 64% (Grobner et al, 2018; Arancibia et al, 2020). Ademais, muitas
criangas que sobrevivem ao cancer sofrem de sequelas de longo prazo decorrentes de cirurgias,

quimioterapias citotoxicas e radioterapias (Grobner et al, 2018).
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2 REVISAO SISTEMATIZADA DA LITERATURA

a. Estratégias para busca e selecdo de referéncias bibliogréficas

Esta revisdo sistematizada da literatura foi focada nos aspectos relacionados as
SPHC que ocorrem nos pacientes pediatricos. A estratégia de busca envolveu as bases
de dados PubMed e LILACS. Na base PubMed, foram utilizados os MeSH terms:
("oncogenetic" OR "oncogenetics" OR "genetic cancer") AND ("pediatric” OR "child"
OR "infant" OR "pediatric oncology") e os seguintes filtros: publicados nos Gltimos 10
anos, trabalhos realizados em humanos, com full-texts disponiveis e em lingua
portuguesa, inglesa e/ou espanhola. Na base LILACS, foram utilizados os MeSH terms:
("oncogenetic" OR “oncogenético” OR "oncogenetics" OR “oncogenética” OR "genetic
cancer" OR “cancer genético” OR “cancer genético”) AND ("pediatric" OR
“pediatrico” OR "child" OR “crianga” OR “nifioc” OR "infant" OR “infantil” OR
"pediatric oncology" OR “oncologia pediatrica” OR “oncologia pediatrica”) e os
seguintes filtros: publicados nos ultimos 10 anos, com full-texts disponiveis e em lingua
portuguesa, inglesa e/ou espanhola. Os resultados das buscas estdo representados na

Figura 1.

PUBMED | LILACS )
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Filtros J
111 45 '.
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33 \ 3 'I
publicagdes / publicagbes J

[ Leitura dos full-texts }
20 2 I|

publicagdes f publicagfes

Figura 1. Estratégias para busca e selecdo de referéncias bibliogréaficas
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b. Revisao da literatura

O cancer na crianga e no adolescente (entre 0 e 19 anos) consiste em um conjunto
de doencas que apresentam caracteristicas proprias, em relacdo a histopatologia e ao
comportamento clinico (Little, 1999 apud INCA, 2017). Correspondendo entre 1% e
4% de todos os tumores malignos na maioria das populagdes, aproximadamente 12.400
criangas e adolescentes abaixo de 20 anos tem diagndstico de cancer a cada ano e cerca
de 2.300 morrem por ano de cancer (Howlander, 2012).

Existe uma variagdo na proporcdo dos tipos de cancer infanto-juvenil nas
diferentes populacdes. Nos paises em desenvolvimento, onde a populacdo de criangas
chega a 50%, essa proporcdo do cancer infantil representa de 3% a 10% do total de
neoplasias. Ja nos paises desenvolvidos, essa proporcao diminui, chegando a cerca de
1% (American Cancer Society, 2014; Barr et al., 2006; Ferlay et al., 2013; Magrath et
al., 2013 apud INCA, 2017).

No Brasil, a taxa de incidéncia estimada € de 154 novos casos por milh&o. Isto
significa que aproximadamente 12.600 novos casos de cancer em criangas e
adolescentes sdo esperados anualmente (Arancibia et al., 2020).

O grupo pediatrico deve ser estudado separadamente do cancer do adulto por
todas as diferencas histoldgicas, sitios primarios, componentes genéticos associados e
particularidades de resposta ao tratamento. Tumores infantis em geral tem crescimento
mais rapido, menor periodo subclinico, mas tendem a responder melhor aos tratamentos
convencionais e, por este motivo, ter melhor prognéstico. Como as criancas tém maior
clearance renal e hepatico é possivel trata-las com doses mais altas dos quimioterapicos,
elevando assim sua chance de resposta favoravel (Organizacdo Mundial da Salde,
2012).

O cancer infantil tem um componente genético forte e anteriormente
subestimado e muitas SPHC pediatricas ja foram identificadas e caracterizadas.
Pesquisas recentes indicam que uma proporcdo consideravel de canceres infantis é
causada por mutagdes germinativas em genes predispostos ao cancer (Garber & Offit,
2005; Kuhlen e Borkhardt, 2015; Malkin et al., 2014; Zhang, Walsh et al., 2015 apud
Ripperger et al., 2017).

Devido as potenciais consequéncias clinicas dramaticas de um SPHC subjacente
(por exemplo, toxicidade associada a tratamento, resposta ao tratamento com agentes

especificos, vigilancia/risco de malignidades secundarias e risco de cancer para
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familiares), sdo urgentemente necessarias diretrizes de cuidados para estes individuos
em risco (Ripperger et al., 2017).

Embora recomendagdes de cuidados sejam estabelecidas para pacientes com
SPHC especificas, como a sindrome de Li-Fraumeni (Villani et al., 2016),
neurofibromatose 1 (Ferner & Gutmann, 2013) e 2 (Evans et al., 2005), retinoblastoma
(Canadian Retinoblastoma Society, 2009) e neoplasia enddcrina multipla (Brandi et al.,
2001; Thakker et al., 2012), tais estratégias sao inexistentes para muitos outros pacientes
com SPHC. Segundo Ripperger e colaboradores (2017), “a vigilancia do cancer é
especialmente importante para criangcas com sindrome de predisposicao hereditaria ao
cancer que levam a um alto risco de cancer na infancia (por exemplo, risco de cancer
infantil excede 1-5%) e para criancas com sindromes de predisposi¢do hereditaria ao
cancer ligadas a tipos de cancer que podem estar associados a taxas mais altas de cura
quando diagnosticados precocemente (por exemplo, sarcomas, tumores cerebrais)”.

Reconhecer a predisposi¢do para o cancer pediatrico é ainda mais complicado
pelo fato de que mutacbes em genes predisponentes ao cancer ndo resultam
necessariamente em um fendtipo clinico reconhecivel. A presenca de uma SPHC
subjacente em um paciente com cancer infantil nem sempre € previsivel e a auséncia de
caracteristicas clinicas tipicas da SPHC, especialmente uma histdria familiar ébvia de
cancer, ndo exclui o diagndstico de uma SPHC. Além disso, criancas com formas
genéticas de cancer infantil frequentemente ndo tém uma histéria familiar clara, por
exemplo, devido ao pequeno tamanho da familia ou porque a malignidade surgiu devido
a mutacOes germinativas recessivas ou de novo. Além disso, as criangas afetadas podem
ndo sobreviver para iniciar uma familia e transmitir a mutacdo predisponente
(Jongmans, 2016; Ripperger et al., 2017).

Apesar disso, uma historia familiar focada (que abrange trés gerac@es e inclui a
idade de inicio das neoplasias) e um exame fisico completo em todas as criancas
diagnosticadas com cancer e de importéancia central. Se os sinais clinicos de uma SPHC
estiverem presentes no paciente, no minimo, aconselhamento genético deve ser
oferecido ao paciente e/ou a familia. No entanto, para alguns tumores raros, a presenca
do tumor, mesmo sem histdria familiar associada de cancer pode ser suficiente para
levantar a suspeita de uma SPHC (Goudie, 2017; Wakefield, 2018).

Uma ferramenta de selecdo facil de usar para identificar pacientes com alto risco

de predisposicdo genética pode melhorar o reconhecimento de tal predisposi¢cdo em
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pacientes pediatricos com cancer. Em 2016, Jongmans e colaboradores sugeriram
caracteristicas de criangcas com uma SPHC, que ficaram conhecidos como “critérios de
Jongmans” (Jongmans, 2016).

Ripperger e colaboradores (2017) propuseram uma versao atualizada desses
critérios (Anexo 1). Os seis critérios estdo discriminados na Tabela 1.

Um formuléario de uma pagina, com os “critérios de Jongmans” modificados
resumindo as situacfes em que um SPHC deve ser considerada em uma crianga com
cancer, foi formulado pretendendo ser uma ferramenta simples e clinicamente util para
oncologistas pediatricos.

Identificar a predisposi¢do ao cancer infantil é relevante para o paciente e sua
familia. Para alguns pacientes, isso pode levar a estratégias de tratamento modificadas
em caso de aumento da toxicidade esperada ou doenca resistente, bem como medidas
de vigilancia para deteccdo precoce de uma neoplasia maligna independente (Jongmans
etal., 2016).

Ainda de acordo com Jongmans e colaboradores (2016), “os membros da familia
de pacientes com uma sindrome de predisposicdo ao cancer identificados podem se
beneficiar do conhecimento sobre o aumento dos riscos de cancer para si proprios e
também para eles um programa de vigilancia do cancer pode ser iniciado ¢ mantido”.

Além disso, a deteccdo de uma mutacdo genética predisponente ao cancer
oferece oportunidades para aconselhamento reprodutivo e diagndstico pré-natal. Como
exemplo, podemos citar o artigo que demonstrou porcentagem significativa de criancas
com cancer no sul do Brasil que preenchiam critérios para sindrome de Li-Fraumeni
Like e que deveriam ser encaminhadas para aconselhamento genético (Giacomazzi,
2013).

Finalmente, identificar uma causa genética simplesmente responde a pergunta
que muitos pais provavelmente se perguntam: "Por que meu filho teve céancer?"

(Jongmans et al., 2016).
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Tabela 1. “Critérios de Jongmans” modificados

Critério Justificativa
Cancer em um ou mais membros da familia,
o . especialmente se forem jovens; ou céncer em
1 Historia familiar

uma familia consanguinea (devido a maior

probabilidade de condiges recessivas)

2 Tipos especiais de cancer

Por exemplo, carcinoma adrenocortical,
carcinoma de plexo cordide e retinoblastoma
e/ou caracteristicas da neoplasia (por exemplo,
cariotipo hipodiploide em LLA,
rabdomiossarcoma botridide do colo do Gtero ou
bexiga ou inicio na infancia de “cancer adulto”)
sdo conhecidos por estarem fortemente
associados com SPHC

3 Analise genética tumoral

Revela um defeito sugerindo uma predisposicao
hereditaria. Por exemplo, € identificada uma
mutacdo especifica que € conhecida por
representar um defeito da linhagem germinativa
ou detectada uma assinatura somatica que €
tipicamente  vista em  pacientes com

predisposicdo hereditéria

4 NUmero de tumores

22 malignidades  (secundaria, bilateral,
multifocal, metacronica) ocorreram no paciente
com cancer, pois é altamente plausivel que SPHC

esteja presente nesses pacientes

5 Sinais ndo malignos

Alteracdes clinicas, como dismorfias, anomalias
congeénitas, alteracOes cutaneas, entre outras, que

sugiram uma condicdo genética

6 Toxicidade excessiva

Durante o tratamento, pacientes que apresentam
toxicidade excessiva podem apresentar um

SPHC, pois isso pode ser um sinal de alteragdes

no reparo de DNA.
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3 MARCO CONCEITUAL ESQUEMATICO

Componente genético
importante nas neoplasias
pediatricas

Aumento do mimero de casos Cancer infantil representando
de cancer na populagdo geral até 10% do total

Caracterizacdo dos pacientes pediatricos com cancer no Servi¢o de
Oncologia Pediatrica do HCPA

N J

Necessidade de avaliagao Ferramenta de selegdo
especializada

“Critérios de Jongmans”
Aconselhamento Genético modificado

Figura 2. Marco conceitual esquematico
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4 JUSTIFICATIVA

Contando com um forte componente genético, o cancer na populagdo pediatrica
contribui com até 10% de todas as neoplasias (dependendo da populacdo estudada). Devido as
potenciais consequéncias clinicas de um SPHC, diretrizes especificas de cuidados para estes
individuos em risco sdo necessarias e nesse contexto recomendacdes foram estabelecidas para
algumas SPHC. Para o desenvolvimento de diretrizes especificas e pertinentes a nossa
populacdo, no entanto, é necessario um melhor entendimento da distribuicdo e prevaléncia
destes casos em instituicBes regionais e uma melhor caracterizacdo e acompanhamento
longitudinal dos pacientes (conhecendo, assim, a historia natural da doenca). E antes mesmo da
caracterizagdo dos individuos com céancer hereditario presumido, o primeiro passo é o melhor

reconhecimento dessas sindromes pelos profissionais de salde.
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5 OBJETIVOS

a. Objetivo Geral: Caracterizar a série de pacientes pediatricos com céncer que
internaram em 2017 e 2018 no Servico de Oncologia Pediatrica do Hospital de
Clinicas de Porto Alegre quanto a presenga dos “critérios de Jongmans”

modificados no momento do diagnostico.

b. Objetivos Especificos:

i. Verificar a prevaléncia de critérios de Jongmans na amostra estudada.
ii. Verificar o percentual de pacientes com critérios de Jongmans que
foram encaminhados para avaliagdo oncogenética (solicitacdo de
consultoria durante a internacdo ou avaliacdo ambulatorial) em até 30 e
em até 90 dias apds o diagndstico de cancer.

iii. Verificar, nos pacientes encaminhados para avaliacdo oncogenética,
0 motivo do encaminhamento e se este era condizente com 0s critérios

de Jongmans.

19



6 METODOS

O presente estudo seguiu as Diretrizes STROBE Statement 2007 (Strengthening the
reporting of observational studies in epidemiology). O guideline devidamente preenchido
citando a pagina de cada item esta na se¢do de anexos (Anexo 3).

a. Delineamento do estudo e populacéo

Este € um estudo observacional descritivo retrospectivo composto pela totalidade de
paciente oncologicos pediatricos que internaram nos anos de 2017 e 2018 no Servico de
Oncologia Pediatrica do Hospital de Clinicas de Porto Alegre.

Depois de levantamento realizado no Servico de Oncologia Peditrica, que informou
uma média de 100 pacientes novos/ano, estimou-se um total de 200 pacientes neste estudo. O
levantamento final junto ao servico identificou 198 casos internados no periodo. Todos 0s casos
foram avaliados quanto aos critérios de incluséo e exclusdo para o presente estudo.

Os critérios de inclusdo foram:

i. Faixa etaria abaixo de 18 anos completos no momento do diagndstico de
neoplasia.
ii. Ao menos uma internacdo no Servico de Oncologia Pediatrica, no periodo

entre Janeiro de 2017 a Dezembro de 2018.

iii. Diagndstico clinico-radiologico e/ou anatomopatologico de neoplasia.

O critério de excluséo foi:

i. Ndo-confirmacdo de neoplasia quando da realizagdo de exame anatomo-
patoldgico e/ou exame imuno-histoquimico e/ou exame de imunofenotipagem.

Apds levantamento e revisdo dos critérios de inclusdo e exclusdo, foram incluidos 149
pacientes. Os dados para o presente estudo foram coletados através de consulta ao prontuario
eletronico (conforme Ficha de Coleta de Dados - Anexo 1), buscando responder aos “critérios
de Jongmans” modificados (Tabela 1).

A descricdo detalhada de cada critério e da metodologia de uso dos critérios para inferir
a probabilidade de cancer hereditario pode ser encontrada no Anexo 2 (Jongmans et al, 2016).
Para reconhecimento de sindromes de predisposicdo hereditaria ao cancer foram utilizados

critérios pré-definidos cléssicos de suspei¢do das mesmas (Ripperger et al, 2017).
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b. LimitacGes do Estudo

Uma limitacdo importante, em especial pela caracteristica retrospectiva do estudo, € a
questdo relacionada aos dados faltantes em prontuério, que foi a fonte de consulta para este
trabalho. Essa falha pode ser secundaria a falta de registro (p.ex. auséncia de mencao a histéria
familiar) ou falta da avaliacdo referente a um determinado critério que deveria ter sido avaliado
(p.ex. andlise genética do tumor). Dados faltantes foram registrados e considerados na analise.
Mesmo havendo um percentual significativo de dados faltantes, ndo consideramos esta
limitacdo impeditiva para o estudo, uma vez que essa informacdo também foi utilizada nos
resultados.

Outra limitacdo, inerente a realidade de trabalhos clinicos, foi a multiplicidade de
médicos e outros profissionais assistentes, relacionada a constatacdo de heterogeneidade de
competéncias, que pode ter tido influéncia no registro de dados, reconhecimento da suspeita

bem como no encaminhamento de casos.

c. Andlises estatisticas

Foi utilizado o software de analise estatistica Statistical Package for the Social Sciences
(SPSS) versdo 21. Inicialmente, foram colocadas todas as variaveis em estudo no banco de
dados do SPSS. Apds, os dados coletados foram registrados diretamente no banco. Os dados
obtidos foram analisados mediante estatistica descritiva. As varidveis categoricas foram
apresentadas por meio de frequéncia absoluta e porcentagens. As variaveis numéricas foram
inicialmente avaliadas quanto a sua normalidade, através do teste de Shapiro-Wilk. Variaveis
com distribuicdo paramétrica foram apresentadas por meio de média e desvio-padrdo, enquanto
varidveis com distribuicdo ndo-paramétrica foram apresentadas por meio de mediana e

intervalos interquartilicos.

d. Consideracdes éticas

Este projeto foi submetido ao Comité de Etica e Pesquisa do Hospital de Clinicas de
Porto Alegre (CEP/HCPA) de acordo com a resolugdo 466/2012 do Conselho Nacional de
Saude (Brasil, 2012), sendo aprovado (CAAE n°23164719100005327) com dispensa do Termo
de Consentimento Livre e Esclarecido (TCLE), mas necessidade de Termos de Compromisso
de Utilizac&o de Dados (TCUD).
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8 ARTIGOS

Nesta secdo estdo as duas producgdes cientificas relacionadas a esta dissertacdo de
mestrado. Primeiro, como resultado direto da dissertacéo, o artigo a ser submetido ao periodico
Genetics and Molecular Biology. Segundo, relato de caso referente a um dos pacientes incluidos

na amostra do presente estudo, a ser submetido ao Journal of Pediatric Genetics.
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ABSTRACT

Currently, it is estimated that about 5-10% of all tumors are associated with hereditary
predisposition and directly caused by pathogenic or likely pathogenic germline variants in
cancer predisposition genes. Childhood cancer has a strong and previously underestimated
genetic component and many Hereditary Cancer Predisposition Syndromes (HCPS) have
already been identified and characterized. ldentifying predisposition to childhood cancer is
relevant to the patient and his/her family. For some patients, this may lead to modified treatment
strategies in case of predicted increased toxicity or resistant disease, as well as surveillance
measures for the early detection of an independent malignancy. The objective of this study is
to characterize a series of pediatric patients with cancer as to their characteristics at diagnosis,
based on modified “Jongmans criteria”, thus defining the prevalence of cases that should be
referred for genetic evaluation. This is a retrospective and descriptive/observational study,
composed of the analysis of all pediatric oncology patients who were admitted in the years 2017
and 2018 to the Pediatric Oncology Service of Hospital de Clinicas de Porto Alegre. Data were
collected by consulting the electronic medical records, seeking for the “Jongmans criteria”
(modified questionnaire). Of the 149 patients included in the study, 86 (57.75%) were male, the
median age was 6 years (1.5-11.5 years) and 77 (51.7%) met at least one of the modified
"Jongmans criteria”, and therefore had an indication for genetic cancer risk evaluation. It is
noteworthy that in 148 cases (99.3%), the data available in the medical records were insufficient
to assess all six criteria. Of the patients with criteria, only 36 (46.7%) were referred to the

genetics clinic or evaluated in an inpatient genetic consultancy within 90 days after diagnosis.
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The proportion of patients who met criteria and who were not referred in 90 days (58%; 45/77)
suggests that there is still a lack of knowledge among health professionals about the indications
for genetic cancer risk assessment in pediatric cancer patients. Our results underscore the
importance of the description of clinical information in all medical records as well as the
importance of providing contrinuous education on the indications for genetic risk assessment

to all health care professionals involved in the care of pediatric cancer patients.

KEYWORDS

Hereditary cancer predisposition syndrome, pediatric oncogenetics; modified Jongmans criteria

INTRODUCTION

Currently, it is estimated that about 5% to 10% of all tumors are associated with
hereditary predisposition and are directly caused by pathogenic and likely pathogenic germline
variants in cancer predisposition genes (INCA, 2009). More than 50 hereditary cancer
predisposing syndromes (HCPS) have been described and the study of the molecular, cellular,
clinical and therapeutic aspects of these syndromes, associated genes and affected individuals
and families, constitutes what we collectively call oncogenetics (Ashton-Prolla & Weitzel,
2020).

The identification of individuals with HCPS is important for several reasons: (1) these
individuals have a high risk of developing cancer; (2) often other family members of the
individual identified with an HCPS are also at high risk of developing cancer; (3) there are
surveillance and/or prevention measures that can be recommended to this group of
individuals/families, aiming at early detection and/or reduction of the risk of developing cancer;
(4) by identifying the carriers, it is possible to propose cancer risk reduction strategies.

Childhood and youth cancers correspond to a group of several diseases that have in
common the uncontrolled proliferation of abnormal cells and that can originate in any tissue.
Unlike adult cancer, pediatric cancer often involves the hematopoietic system (INCA, 2020).
Cure rates for childhood cancer have increased to around 80% in the past few decades, but it is
still the leading cause of death from illness in the developed world among children over one
year of age. In Brazil, the overall estimated cure rate from pediatric cancers (both solid and
hematologic tumors) is 64% (Grobner et al, 2018; Arancibia et al, 2020).

Childhood cancer has a strong and previously underestimated genetic component and

many pediatric HCPSs have already been identified and characterized. Recent research
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confirms that a considerable proportion of childhood cancers are caused by germline mutations
in cancer predisposition genes (Garber & Offit, 2005; Kuhlen e Borkhardt, 2015; Malkin et al.,
2014; Zhang, Walsh et al., 2015 apud Ripperger et al., 2017).

Due to the significant clinical consequences of an underlying HCPS (eg treatment-
associated toxicity, response to treatment with specific agents, surveillance / risk of secondary
malignancies and increased cancer risk for family members), care guidelines are urgently
needed for these at-risk individuals (Ripperger et al., 2017). In this context, an easy-to-use tool
to identify patients at high risk for genetic predisposition could improve recognition of at-risk
patients among children diagnosed with cancer. To this end, Jongmans and collaborators
suggested that specific characteristics of children cancer could be suggestive of HCPS, which
became known as “Jongmans criteria” (Jongmans, 2016), presented in a modified version one
year later by Ripperger and collaborators (2017). The six criteria that are indicative of hereditary

cancer are shown below:

1. Family History: Cancer in one or more family members, especially if they are young;
or cancer in an inbred family (due to the greater likelihood of recessive conditions).

2. Type of Neoplasia: For example, adrenocortical carcinoma, choroid plexus
carcinoma and retinoblastoma and/or features of the neoplasm (i.e., ALL
hypodiploid karyotype, cervical or bladder botryoid rhabdomyosarcoma or early
childhood "adult cancer") are known to be strongly associated with HCPS.

3. Tumor Genetic Analysis: may reveal a defect suggesting a hereditary predisposition.
For example, a specific mutation is identified that is known to represent a germline
defect or a somatic signature is detected that is typically seen in patients with
hereditary predisposition.

4. Number of Tumors: > 2 different primary tumors (bilateral, multifocal, synchronic
or metachronic) in the same patient, since this increases the likelhood of a HCPS.

5. Non-malignant Signs: Clinical changes, such as dysmorphia, congenital anomalies,
skin changes, among others, that suggest a genetic condition.

6. Excessive Toxicity: During treatment, patients who have excessive toxicity may be

be affected by an HCPS, as this may be a sign of abnormal DNA repair.

MATERIALS AND METHODS
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This is a retrospective descriptive observational study composed of all pediatric
oncology patients who were admitted in the years 2017 and 2018 to the Pediatric Oncology
Service of Hospital de Clinicas de Porto Alegre (HCPA).

After a survey carried out at the Pediatric Oncology Service, which reported an average
of 100 new patients/year, a total of 200 patients were estimated in this study. The final survey
undertaken in the service identified 198 cases admitted during the period. All cases were
assessed for inclusion and exclusion criteria for the present study.

The inclusion criteria were:

I. Age group under 18 years old at the time of diagnosis of neoplasia.

ii. At least one admission to the Pediatric Oncology Service, from January 2017 to
December 2018.

iii. Clinical-radiological and/or anatomopathological diagnosis of neoplasia.

The exclusion criterion was:

I. Non-confirmation of neoplasia when performing an anatomopathological exam

and/or immunohistochemical exam and/or immunophenotyping exam.

After reviewing the inclusion and exclusion criteria, 149 patients were included. The
data for the present study were collected by consulting the electronic medical records, seeking
to identify the modified “Jongmans criteria”.

For statistical analyses, the software Statistical Package for the Social Sciences (SPSS)
version 21 was used. The data obtained were analyzed using descriptive statistics. Categorical
variables were presented using absolute frequency and percentages. The numerical variables
were initially assessed for normality, using the Shapiro-Wilk test. Variables with parametric
distribution were presented using mean and standard deviation, while variables with non-
parametric distribution were presented using median and interquartile intervals.

The project was submitted to the Ethics and Research Committee of Hospital de Clinicas
de Porto Alegre (CEP/HCPA) and was approved (CAAE n° 23164719100005327) allowing for

a waiver of Informed Consent (IC).
RESULTS

During the period defined by the study (January 1, 2017 to December 31, 2018), a total
of 198 patients were admitted to the Pediatric Oncology Service of HCPA, 114 patients in 2017
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and 84 patients in 2018. After review of the inclusion and exclusion criteria, 149 patients were
eligible for the present study. The demographic characteristics of the patients included are
summarized in Table 1. The median age of the studied population was 6 years (1.5-11.5 years).

Table 1. Demographic characteristics of the sample (N = 149).

Variable Detailing N (%)
Gender Male 86 (57,7)
0-5 74 (49,7)
A ( ) 6-10 28 (18,8)
e group (years
Jegrotp Y 11-15 40 (26,8)
> 15 7(4,7)

Regarding presence of the modified “Jongmans criteria”, 77 patients (51.7%) met at
least 1 of the criteria, therefore having an indication for a genetics referral for HCPS
investigation. The observed frequencies of each of the criteria in the studied sample are
summarized in Table 2. Considering that a significant portion of medical records did not contain
data referring to some criteria (especially criteria 1 and 5), Table 3 shows additional data on

these missing data.

Table 2. Distribution of the “modified Jongmans criteria” in the study sample (N = 149)

Criterion g 2 o 4d 58 6

N (%) N (%) N (%) N (%) N (%) N (%)
Presence 6(4,00 | 46(30,9) - 28 (18,8) | 20 (13,4) -
Absence | 63(42,3) 103(69,1) 12(8,1) | 121(81,2) 10(6,7) 149 (100)
NA 80 (53,7) - 137 (91,9) - 119 (79,9) -

NA = information not available in the medical record; a = family history; b = type of neoplasia;
¢ = tumor genetic analysis; d = number of tumors; e = non-malignant signs; f = excessive

toxicity
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Table 3. Information on the six “modified Jongmans criteria” in electronic medical
records (N = 149).
Information in medical records = Available Available Available Available
for for for for
all criteria | 5 criteria 4 criteria 3 criteria
Cases 1 26 58 64
N (%) (0,7%) (17,5%) (38,9%) (42,9%)

Of the 149 patients evaluated in the study, 36 were referred for cancer risk assessment
by the oncogenetics team, either in outpatient or in-hospital consultations. Of the 36 patients,
32 (88.9%) met at least one of the modified “Jongmans criteria” and 4 (11.1%) did not meet
any of these criteria. These 4 patients were referred due to presence of a family history of cancer,
but the details of such histories did not meet criterion 1 of the modified “Jongmans criteria”.

Of'the 77 patients who met at least one of the modified “Jongmans criteria” (considering
high percentages of data not available for criteria 1, 3 and 5 as shown in 3), 30 (39.0%) were
referred for oncogenetic evaluation in up to 30 days after diagnostic confirmation, 2 patients
(2.6%) were referred from 30 to 90 days after diagnosis and 45 patients (58.4%) were not
referred for an evaluation within 90 days.

Among the 32 patients with criteria and who were referred within 90 days, 22 (68.7%)
met only 1 criterion and 10 (31.3%) met two or more criteria. Among those who were referred,
in the majority (25/32 patients, 78.1%) the described reason for referral was consistent with one
of the Jongmans' criteria.

Among the 45 patients who had an indication for referral and were not referred, most
(37/45, 82%) met only one of the Jongman’s criteria, while 8 patients met 2 criteria each. The

detailed data are shown in Table 4.
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Table 4. Detailed description of the “modified Jongmans criteria” in the 45 patients who

were not referred for genetic evaluation

“Jongmans criteria” identified Patients, N (%0)
Presence of 1 criterion 37 (82,2)
1 (Family History) 1(2,7)

2 (Type of Neoplasia) 17 (45,9)

4 (Number of Tumors) 13 (35,1)

5 (Non-malignant Signs) 6 (16,3)
Presence of 2 criteria 8 (17,8)

2and 4 6 (75,0)

2and 5 1(12,5)

4and5 1(12,5)

DISCUSSION

The distribution of patients according to sex and age follows the patterns present in most
publications on pediatric cancer, with diagnoses of solid tumors being the most common in
males and in the age group between 0 and 4 years (Ward, 2014; Mutti, 2018). In a study carried
out in the state of Rio Grande do Sul, demographic data were similar to those of the present
study (Arancibia, 2020).

Individually evaluating each of the modified Jongmans criteria, we observed that criteria
that require a detailed description by the healthcare team were more frequently absent upon
review of the medical records. This “registration failure” has been described previously in other
studies. For instance, an American study (Mehrabi, 2016), assessed the concordance of
information on family history between the data provided by the patient and the data recorded
in electronic medical records, identifying that there are significant gaps in the family history
documentation. In another Chilean study (Montafiez-Valverde, 2015), review of 450 medical
records, resulted in identification of incomplete information in 147 (32.7%) records.

Analysing specific criteria and initiating with criterion 1, which assesses family history,
for this to be fulfilled one needs to record information on cancer diagnoses in family members
of at least three generations and to include the age at which the family member was diagnosed
with cancer. Considering the detail in which the data needs to be available, the number of

incomplete cases was high (80 patients, 53.7% of cases), either due to the lack of any description
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of the family history in the electronic medical record, or to the lack of the entire information
(for example, description of cancer in a relative, but without the age at diagnosis).

Regarding Criterion 2, which assesses the type of neoplasia, data were available in all
cases, as an accurate diagnosis of the tumor type is essential to guide the therapy of patients and
necessary for authorization of hospitalization and treatment. In addition, the records of
histopathology, and/or immunohistochemistry and/or immunophenotyping exams were
available for consultation in the electronic medical record in all cases.

Regarding Criterion 3, which assesses the presence of a somatic genetic variant (in the
tumor) that suggests an HCPS, there was again a large amount of data not available (91.9%).
Such lack of information is expected, since the cost of carrying out tumor genetic analyses is
high, and it is currently not performed by the public health care system in Brazil — Sistema
Unico de Satde (SUS). This would, however, be an important practice to assist both in the
treatment and investigation of HCPS. In countries in the northern hemisphere, there is an
increasing tendency to perform genomic analysis of all solid tumors at diagnosis
(Chandrasekaran, 2018; Cheng, 2019), which can eventually identify changes in the tumor that
are also hereditary.

Regarding Criterion 4, which assesses the presence of two or more primary tumors (be
they secondary, bilateral, multifocal, synchronous or metachronic), the data were always
available, as this information is also essential to guide the treatment of patients.

Criterion 5, which assesses non-malignant clinical changes (such as congenital
anomalies, facial dysmorphia, neurodevelopmental delay, among others), also showed a high
frequency of unavailable data (79.9%), being probably similar to the case of criterion 1, in
which there was no adequate description in the electronic medical record. A possible
explanation for this finding is the lack of specific training of most health care professionals
involved in the care of pediatric cancer patients in identifying clinical signs that would result in
suspicion or recognition of genetic syndromes.

Finally, with regard to Criterion 6, which assesses excessive toxicity to treatment, data
were available for all patients, probably since information about therapy and its effects is more
often described in electronic medical records.

It is interesting to note that among the 36 patients referred for genetic evaluation, 4
(11.1%) did not meet any of the modified “Jongmans criteria”, indicating that the criteria should
be used as a complement and clinical suspicion should not be limited by any given tool. The
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evaluation of suspected cases, even if they do not meet criteria, is always of fundamental
importance for genetic counseling of the patient and family.

We consider that the main discussion resulting from this study is about patients who met
at least one of the modified “Jongmans criteria” and who were not referred for evaluation within
90 days (about 60% of all patients who had criteria for referral). According to Jongmans (2016),
the identification of suspected cases is relevant for the patient and the family for several reasons:
the possibility of changing the therapeutic strategy; differentiated follow-up, with early
diagnosis; possibility of diagnosing HCPS in family members; and reproductive genetic
counseling and prenatal diagnosis. This finding may indicate that health care professionals that
are involved with pediatric oncology patients are still unaware of the indications for a genetic
cancer risk evaluation evaluation, or perhaps, do not assess such an evaluation as a priority or
a necessity to establish the best possible treatment in a given situation. Specific short term
training and implementation of an objective tool containing the modified Jongmanns criteria to
be fulfilled in each hospitalization of a pediatric patient with a solid tumor could optimize not
only the registration, but the referral of suspected patients for evaluation by the specialist.

CONCLUSION

The present study, despite limitations related to incomplete registration of information
in electronic medical records, allowed us to characterize the series of pediatric cancer patients
who were admitted in 2017 and 2018 to the Pediatric Oncology Service of Hospital de Clinicas
de Porto Alegre and had criteria for an HCPS. The results demonstrate that there are still
important points for improvement in the recording of data in electronic medical records and in
promoting effective referrals for genetic cancer risk assessment in pediatric cancer patients. The
modified “Jongmans criteria” constitute an easy-to-use selection tool to identify pediatric
cancer patients at high risk of having an HCPS and could be used to improve the recognition of

such cases.
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Rare childhood tumor in the central nervous system: A case report
Joshua Werner Bicalho da Rocha?, Cristina Brinckmann Oliveira Netto?, Patricia Ashton-

Prolla??®

1. Postgraduate Program in Medical Sciences — Federal University of Rio Grande do Sul
2. Medical Genetics Service — Hospital de Clinicas de Porto Alegre
3. Department of Genetics, Federal University of Rio Grande do Sul

ABSTRACT:

Rhabdoid tumors are one of the rarest and most aggressive childhood brain tumors. They have
been associated with variants in SMARCB1 and SMARCAA4, which are part of the SWI/SNF
complex genes. Germline pathogenic variants in SMARCB1 cause the Rhabdoid tumor
predisposition syndrome (RTPS). Herein, we report a newborn with an atypical
teratoid/rhabdoid tumor in the posterior fossa who was found to carry a germline SMARCB1
exon 1 deletion and provide a review of RTPS.

KEYWORDS:
Childhood tumors - Rhabdoid tumors - Rhabdoid tumor predisposition syndrome

INTRODUCTION:

Rhabdoid tumors are rare and aggressive embryonal tumors which are typically diagnosed in
early childhood. [1] They are referred to as atypical teratoid/rhabdoid tumor (AT/RT) when
they arise in the central nervous system and malignant rhabdoid tumor (MRT) when they are
found in renal or extra-renal sites. [2] Rhabdoid tumors are quite rare, accounting for an
estimated 0.9-2.0% of renal cancers and 1.5-2.1% of CNS tumors in children. [1] In the United
States, annual incidence among children less than 15 years of age is estimated at 0.19 per
million for renal tumors, 0.89 per million for AT/RT and 0.32 per million for tumors of other
sites. In the United Kingdom, the annual incidence was estimated to be 0.6 per 1 million
children, and was shown to decrease with increasing age: 5 per million in the first year of life,
and 0.04 per million at age 10 to 14 years. [1][3] Different genes have been linked to different
tumors in the setting of inherited SWI/SNF-deficiency syndromes. These include SMARCBL,
SMARCA4, SMARCE1, PBRM1 among other rarely affected genes. [4] These mutations can

arise somatically or be inherited in the germline (35% of tumors), with germline mutations more
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often seen among patients with multiple primary tumors. [1] The pathogenesis follows a
classical two-hit model and heterozygous germline mutations of SMARCBL1 (associated with
rhabdoid tumor predisposition syndrome 1) or SMARCA4 (rhabdoid tumor predisposition
syndrome 2) constitute the first hit in up to 35% of cases. [5] In this report, we describe a patient
diagnosed with AT/RT, who underwent molecular investigation, confirming presence of a
germline deletion of SMARCBL1 exon 1.

CASE REPORT:

The patient, a healthy newborn boy, adequate for gestational age, born after an uneventful
pregnancy and second child of an unrelated couple, was discharged on the 3rd day of life
without complications. On the 7th day of life, while collecting a sample for the local newborn
screening program, respiratory dysfunction was noted and the baby was referred to a pediatric
emergency department in a tertiary care hospital. Initial assessment showed hypotonia and
macrocrania, and a cerebral ultrasound demonstrated ventricular dilation. The patient was
evaluated by the medical genetics team of the institution at age 11 days and physical
examination evidenced significant hypoactivity, macrocrania (head circumference above the
99th percentile) and diastasis of cranial sutures. The parents reported a maternal family history
of cancer including distant relatives with peri-menopausal breast cancer, “throat” cancer, lung
cancer, osteosarcoma and leukemia (Figure 1). Brain magnetic resonance imaging showed a
large expansive lesion in the posterior fossa with signs of high cellularity and contrast
enhancement, presumably a primary neoplastic lesion (Figure 2). He underwent microsurgery
to excise the intracranial tumor, with extensive macroscopic resection, but an unresectable
portion of the tumor remained attached to the brain stem structures. Surgical pathology showed
an embryonic malignancy and immunohistochemical analyses were compatible with AT/RT.
Germline multigene panel testing evidenced a pathogenic SMARCB1 exon 1 deletion, which

confirmed the diagnosis of Rhabdoid tumor predisposition syndrome (RTPS) type 1.

DISCUSSION:

Rhabdoid tumor predisposition syndrome (RTPS) type 1 is a rare, autosomal dominant
syndrome which is characterized by the development of highly aggressive tumors in young
children, mainly atypical teratoid/rhabdoid tumors (AT/RT) of the brain and malignant
rhabdoid tumors of the kidney and soft tissue. [6] In addition to the increased risk for rhabdoid

tumors, patients may be at risk of developing schwannomas, malignant tumors of the peripheral
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nerve sheath, cribriform neuroepithelial tumors and meningiomas. [3][7] The SMARCB1 gene
encodes a protein of a protein complex responsible for the remodelling of chromatin and
involved in the epigenetic regulation of gene transcription. Therefore, it is considered an
important part of a pathway that regulates gene expression, cell differentiation and proliferation.
[2] [4] No specific genotype-phenotype correlations have yet been identified that associate the
location of the mutation and the organ of the presentation. The variant of the patient described
IS a gross deletion of the genomic region encompassing exon 1 of the SMARCBL1 gene, which
includes the initiation codon. The 5’ end of this event is unknown as it extends beyond the
assayed region for this gene and the 3’ boundary is likely confined to intron 1 of the SMARCB1
gene. The deletion is expected to result in an absent or disrupted protein product. In 2018, a
study cited all the reported deletions and duplications in RTPS type 1 and a similar deletion of
exon 1 has been observed in an individual diagnosed with a rhabdoid tumor. Despite the
recommendation of surveillance guidelines for RTPS type 1, proposed in a 2017 study, formal
cancer screening recommendations in patients carrying pathogenic or likely pathogenic
germline SMARCBL variants have not yet been established. The current case report contributes
to the literature available for this rare genetic disorder adding to the knowledge on its natural
history. It also underscores the importance of a comprehensive clinical and molecular cancer

risk assessment whenever there is a suspicion of heredity in pediatric cancer patients.
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Figure 1. Pedigree of the proband at the time of first evaluation.
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Figure 2. Brain magnetic resonance imaging (axial section, T2 sequence) of the patient during
the initial diagnostic evaluation showing a large expansive lesion (arrow) in the posterior

fossa with signs of high cellularity and contrast enhancement, highly suggestive of neoplasia.
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9 CONSIDERACOES FINAIS

Os “critérios de Jongmans” modificados constituem uma ferramenta de selegao facil de
usar para identificar pacientes com alto risco de apresentar uma SPHC, podendo melhorar o
reconhecimento de tal predisposi¢do em pacientes pediatricos com cancer.

Este estudo permitiu caracterizar a série de pacientes pediatricos com cancer que
internaram em 2017 e 2018 no Servicgo de Oncologia Pediatrica do Hospital de Clinicas de Porto
Alegre, apesar das limitacGes na andlise devido a falta de dados disponiveis em prontuario
eletronico.

Considerando os objetivos especificos apresentados para este projeto, conclui-se que,
em uma série de casos de instituicdo Unica, académica e terciaria, a prevaléncia de pacientes
que preenchiam ao menos um dos “critérios de Jongmans” modificados foi de 51,7%. Dos
pacientes com critérios para avaliacdo genética, apenas 39,0% foram encaminhados para
avaliacdo (solicitacdo de consultoria durante a internagdo ou avaliacdo ambulatorial) em até 90
dias ap6s o diagndstico de cancer, o que é surpreendente considerando a disponibilidade deste
servigo na mesma instituicdo, tanto para pacientes internados quanto ambulatoriais.

Considerando os pacientes com indicacdo de encaminhamento para avaliacdo
oncogenética e que foram encaminhados, na maioria dos casos (78,1%), o motivo de
encaminhamento foi o préprio critério de Jongmans.

Os dados do presente estudo demonstram que ainda existem pontos importantes para
melhoria nos registros de dados em prontuario eletrénico e na capacitacdo de equipes
assistenciais quanto as indicacdes de encaminhamento para avaliacdo genética em pacientes

pediatricos com cancer.
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10 PERSPECTIVAS FUTURAS

A partir desta andlise inicial, temos a possibilidade de expandir os estudos sobre
avaliacdo genética de pacientes pediatricos com suspeita de SPHC. Um estudo prospectivo,
utilizando os “critérios de Jongmans” modificados como base para o encaminhamento de
pacientes poderia confirmar a propor¢do de pacientes que necessitam de avaliacdo
oncogenética. Esta avaliacdo prospectiva poderia ser realizada em mais de uma instituicao que
oferece tratamento ao paciente oncoldgico pediatrico para verificar se 0 encaminhamento (ou
falta de encaminhamento) tem um padrdo similar em diferentes instituicGes. A anélise
prospectiva teria também a potencial vantagem de reduzir a frequéncia de dados néo
disponiveis.

Uma ampliacdo das atividades deste estudo para outras instituicdes deveria ser
acompanhada de um programa especifico de capacitacdo dos profissionais de saude quanto as
indicacOes de encaminhamento dos pacientes pediatricos para avaliacdo oncogenética, além de
facilitar a implanta¢do do uso dos “critérios de Jongmans” modificados e agdes decorrentes na

linha de cuidado do paciente oncoldgico pediatrico.
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11 ANEXOS

Anexo 1: Ficha de Coleta de Dados

Hospital de Clilel oot Posrbo Alagrs

Programa s Pis-Erade acdo m Becboksar Chlnot. Bddioas
L mtrerel dads Federal oo B0 Grasde do Sul

JL
R
CLINICAS

Ficha de Coleta de Dados

1 - Nome:

2 — Data de Mascimento:

3 — Diagnostico:

4 - |dade ao Diagnostico:

§ — “Critérios de Jongmans" modificados:

51—

52—

53—

54—

56—

56—
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Childhood cancer: Indication for genetic counseling?*
*updated Jongmans critéria [Jongmans et al., 2016)

if af least ane critevion is fulfilled, your patiernt may benefit from genetic counseling

L_Flmiy history [-3 generation pedigree)

0 =2 malignancies occurred in family members before age 18 years, including index patient

O Parent or sibling with current or history of cancer before age 45 years

O 22 first or second degree relatives in the same parental hneage with cancer before age 45 years
O The parents of the child with cancer are consanguineous

2. One of the following Meoplasms was diagnosed:

O Adrenocortical carcnoma / adenoma

O ALL {low hypodiploid)

O ALL {ring chromasome 21)

O ALL (Robersonian translocaton 15:21)

O ALL relagse (TP53 mutated)

0 AML (Monosomy T)

0 Basal cell carcinoma

O Botryoid rhabdomyosarcoma of the uregenital
tract (fusion-negate)

0 Chondromasanchymal harmatoma

0 Choroid plexus carcinoma / tumor

0 Colorectal carcinoma

O Cystic nephroma

0 Endolymphatc sack fumar

Q Fetal

O Gastrointestinal stromal tumor

O Ghoma of the optic pathway (with signs of NF1)
Q Gonadoblastoma

O Hemangioblastoma

O Hepatoblastoma (CTNNBI wildtype)

0 Hepatocellular carcinoma

Q Infantile rmyshitromatosis

Q Juvenile myslomanocytic kukemia

O Keratocystic odontogenic tumor

0O Large cell calofying Sertoli-cell-tumaor

O Malignamt peripheral nerse sheath tumor

O Medullary thyrosd carcinoma

O Medulloblastioma (SHH actvated)

O Medulloblastoma (WNT activated, CTNNEL
waldtype)

O Medullary renal cell carcnoma

O Medulloepitheioma

O Melanoma

O Meningioma

O Myelodysplastc syndrome

O Myeloproliferative neoplasms (except CML)
O My=oma

O Neuroendocring tumor

O Paraganglioma | pheochromocytoma

O Parathyroed carcinoma / adenoma

O Pineoblastoma

O Pituitary adenoma | tumor

O Pititary blastoma

O Pleuropulmanary blastoma

O Renal cell carcnoma

O Retinoblastoma

0 Rhabdoid tumor

QO Rhabdomyosarcoma with diffuse anaplasia

O Schwannoma

O Scheannomatosis

O Sertoli-Leydig cell tumaor

O Sex cord stromal twmor with annular tubules
O Small coll carcin. of thiy Svary hypercalosmic type
O Squamous cell cartinoma

O Subependymal giant cell astrocytoma

O Thyroid carcinoma (non-medullany)

O Transient myeloproliferative disease

QO Other rare cancers or cancers that typically
eecur in adults, unusually sarly manifestation
age

3. O Genetic tumor analysis reveals defect suggesting a germline prld'-IlpnﬂHan

4. O A patient with 22 malignancies (e.g. secondary, bilateral, multifocal, metachronous)

5. O A child with cancer and congenital or other anomalies

Sign Think of

O Ceongenital anomalies

Abnormal organs, skeletal anomalies, oral clefting, abnormal teeth,
urogenital anomalies, abnormal hearing or vision, atc.

O Facial dysmorphism

O Mental impaurment, developmental Abnormal behawior, learming difficulties

delay

O Abnormal growth
chart

Hesght, head crcumference, birth weight, hemihwperplasia, growth

O Skin anomalies

Abnormal pigmentation such as =2 café-au-lait spots. vascular lesions,
hypersensitivity 1o sun, benign tumors, elc.

O Hematological abnormalibes (not
explamned by current cancer)

Pancytoperia, anemia, thrombocytopenia, neutropenia, leukopenia,
macrocytic enythrocytes

O Immune deficiency

Frequency of infections, lymphopenia

O Endocrine anomales

Primary hyperparathyrosdism, precocious puberty,
gigantism/acromegaly, Cushing syndrome

6. O The patient suffers from excessive toxicity of cancer therapy

Anexo 2: Childhood cancer: Indication for genetic couseling? (uptdated Jongmans criteria)
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Anexo 3: STROBE Statement - Checklist of items that should be included in reports of cross-
sectional studies

B e T E T —— ——
STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies
Item
No R dation
Title and abstract | (a) Indicate the study’s design with a commonly used term in the title or the abstract _1
(b) Provide in the abstract an informative and balanced summary of what was done j_‘
and what was found
Introduction g
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported .14
Objectives 3 State specific objectives, including any prespecified hypotheses
} Methods
Study design 4 Present key elements of study design early in the paper i3
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, AS
{ exposure, follow-up, and data collection
| Participants 6 (a)Give the eligibility criteria, and the sources and methods of selection of i)
| participants
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect A i}
modifiers. Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of
| measurement assessment (measurement). Describe comparability of assessment methods if there is 5 3
more than one group |
Bias 9 Describe any efforts to address potential sources of bias o20 1
3 Study size 10 Explain how the study size was arrived at ‘_55
i Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 15
describe which groupings were chosen and why
Statistical methods 12 _(a) Describe all statistical methods, including those used to control for confounding ,b
(b) Describe any methods used to examine subgroups and interactions o
(c) Explain how missing data were addressed Jdo
(d) If applicable, describe analytical methods taking account of sampling strategy JO
(e) Describe any sensitivity analyses olo)
Results : Aneo
Participants 13*  (a) Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study, QS
completing follow-up, and analysed
j (b) Give reasons for non-participation at each stage 95
1 (c) Consider use of a flow diagram 3@
Descriptive data 14*  (a) Give characteristics of study participants (eg demographic, clinical, social) and
information on exposures and potential confounders 95
| i (b) Indicate number of participants with missing data for each variable of interest ,,'),5
! Outcome data 15*  Report numbers of outcome events or y €s a3
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and
! their precision (eg, 95% confidence interval). Make clear which confounders were QA
i adjusted for and why they were included
: (b) Report category boundaries when continuous variables were categorized ,2/5
1 (c) If relevant, consider translating estimates of relative risk into absolute risk for a J 3
: meaningful time period
’7 Other analyses 17 f(epon other analyses done—eg analyses of subgroups and interactions, and 36
|

sensitivity analyses

B
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Discussi A4 - 35
_Key results 18 Summarise key results with reference to study objectives 3”33
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 3 3,3‘3
imprecision. Discuss both dircction and magnitude of any potential bias
Interpretation 20 Givea cautious overall interpretation of results cpnsidcring objectives, limitations, 3 ,/3 2
multiplicity of analyses, results from similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 3‘ -35
Other information
Funding 22

Give the source of funding and the role of the funders for the present study and, if
applicable, for the original study on which the present article is based

*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist it

published ex

em and gives methodological background and

amples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely

available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http

#Iwww.annals.org/, and Epidcrﬁiology at http://www.epidem.com/). Information on the STROBE Initiative is

available at Www.strobe-statement.org.
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Anexo 4: Distribuicdo, por idade (em anos), da populacdo estudada
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