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RESUMO

As fendas ou fissuras orofaciais tipicas (FOT) sdo consideradas defeitos congénitos comuns na
populacdo. Apresentam etiologia complexa e podem ocorrer isoladamente ou como
componentes de sindromes, como a sindrome de Delecdo 22qg11.2, a mais frequentemente
associada com FOT. A investigacdo dos fatores genéticos, epidemioldgicos e das necessidades
de salde dos afetados é fundamental para o esclarecimento do diagndstico etioldgico,
prognéstico, fatores de risco, planejamento terapéutico, Aconselhamento Genético,
estabelecimento de estratégias de acesso a salde e de prevencdo. Entretanto, pouco se conhece
dos afetados por FOT na realidade brasileira. Este estudo de coorte retrospectivo e descritivo
teve como objetivo estudar aspectos clinicos e epidemioldgicos, fatores de risco e acesso a
tratamentos de pacientes com FOT. Foi realizada coleta de dados e avaliacdo de 70 individuos,
sindrédmicos e ndo-sindrémicos, com a utilizagdo de um protocolo uniformizado da Base
Brasileira de Anomalias Craniofaciais (BBAC/CranFlow®), do Projeto Crénio-Face Brasil
(BBAC/CranFlow®/SJRP). Os dados em investigacio foram extraidos diretamente desta Base.
Foram avaliados dados de pacientes de Sao Jose do Rio Preto inseridos de 2014 a 2016 e casos
novos, inseridos de 2017 a 2018, que foram registrados por meio de entrevistas, exames e
avaliacbes multidisciplinares. Exames genéticos laboratoriais foram realizados a critério
clinico, especifico para cada caso. A maioria dos individuos eram sindrémicos (68,57%), de
ascendéncia nativa, classe social baixa e sem recorréncia familial. Todos os tipos de fendas
foram mais comuns nos homens. Houve diferenca significativa entre 0s sexos quanto ao tipo
de FOT. Foram identificados fatores etiolégicos em 54,16% dos casos sindrémicos e ndo houve
diferenca significativa com relacdo aos fatores de risco entre sindrémicos e ndo-sindrdémicos.
Houve atraso no diagndstico das fendas e no acesso aos tratamentos na maioria dos casos. A
maioria dos resultados corroborou dados previamente descritos. Uma base de dados parece ser
uma estratégia util para identificar caracteristicas importantes relacionadas as FOT. Os
resultados podem contribuir para planejamento de politicas publicas objetivando a superacéao

de iniquidades e melhoria da qualidade de vida dos afetados e de seus familiares.

Palavras-chave: acesso a saude, fenda labial, fenda palatina, microdelegéo, defeito congénito.



ABSTRACT

Typical orofacial clefts (TOC) are considered common congenital defects in the population.
They present complex etiology and may occur in isolation or as components of syndromes, such
as 22qg11.2 deletion syndrome, most frequently associated with TOC. The investigation of the
genetic, epidemiological factors and health needs of the affected is fundamental for the
clarifying of the aetiological diagnosis, prognosis, risk factors, therapeutic planning, Genetic
Counseling, establishment of strategies of access to health and prevention. However, little is
known of those affected by TOC in the Brazilian reality. This retrospective and descriptive
cohort study aimed to study the epidemiological and clinical aspects, the risk factors and access
to treatment from Brazilian patients with TOC. Was realized a data collection and evaluation
of 70 individuals, syndromic and non-syndromic, using a standardized protocol, of the Brazilian
Database of Anomalies Craniofacial (BDAC/CranFlow®), of the Brazil’s Craniofacial Project
(BDAC/CranFlow®/SJRP). The data under investigation were extracted directly from this
Database. We evaluated data from patients from Sao José do Rio Preto inserted from 2014 to
2016 and new cases, from 2017 to 2018, which were recorded through interviews, examinations
and multidisciplinary evaluations. Genetic laboratory tests were performed according to clinical
criteria, specific to each case. Most individuals were syndromic (68.57%), of native ancestry,
from lower middle class, who presented no familial recurrence. All the types of TOC
contributed to a higher affection rate among males. There was a significant difference in the
types of TOC concerning sex. We identified etiological factors in 54.16% of syndromic cases
and there was no significant difference regarding the risk factors of syndromic and
nonsyndromic individuals. There was a delay in diagnosis time and in the access to treatments
in most of cases. Most of our results corroborated to others previously described in the
literature. A database seems to be a useful strategy to identify important characteristics related
to TOC. The results can contribute to the planning of public policies aimed at overcoming

iniquities and improving the quality of life of those affected and their families.

Key words: health access, cleft lip, cleft palate, microdeletion, birth defects.
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1. INTRODUCAO

1.1 Fendas orofaciais: aspectos gerais

As fendas (fissuras) orais tipicas (FOT) sdo defeitos congénitos (DCs) da face e regido
oral comuns na populagdo. Afetam um recém-nascido a cada 2,5 minutos no mundo, com uma
incidéncia estimada em 1:700 (ABULEZZ, 2017). No Brasil, a prevaléncia varia de 0,36 e
1,54:1000 nascidos vivos dependendo da regido geogréfica. Populacfes asiaticas e indigenas
americanos apresentam a maior prevaléncia, de 2,1:1000 e 3,6:1.000, respectivamente. Nos
europeus observa-se 1,3:1.000 e em populac6es africanas e suas derivadas a prevaléncia é de
0,3:1.000 (MARTELLI et al., 2015). Na América Latina, a prevaléncia é de 0,87 por 1.000
nascimentos e as FOT respondem por 10-25% das admiss6es hospitalares pediatricas, ocupando
entre 0 3° e 0 4° lugares entre as causas de 6bito no primeiro ano de vida (CUNHA et al., 2004;
BRASIL, 2018 — Ministério da Saude). Essas observacdes sugerem que ha uma contribuicdo
relativa dos genes de susceptibilidade individual e que podem variar em populacGes diferentes.
A incidéncia varia amplamente dependendo da origem geografica, grupo racial e étnico,
exposicdes ambientais e status socioeconémico (GATTI et al., 2017). Além disso, em alguns
casos, a prevaléncia pode estar subestimada por auséncia de notificacdo dos servicos de saude,
falta de diagnostico e, até mesmo, classificacdes erréneas (SOUZA, RASKIN, 2013).

As FOT ocorrem como consequéncia de uma falha na fusdo do processo frontonasal
com o maxilar durante o desenvolvimento gestacional (Figura 1). A fenda labial ocorre por
falha na fusdo dos processos medial nasal e maxilar durante a 62-72 semana de gestacéo, e a
fenda palatal por falha ou disrup¢édo na fusdo dos palatos na 122 semana (GALLAGHER et al.,
2018).

Sé&o observadas como um defeito isolado ou como componente de quadros sindrdmicos
(LESLIE & MARAZITA, 2013; BILINSKA, OSMOLA, 2015). De modo geral, 0s casos de
fenda palatal (FP) sdo mais associados a outros DCs do que os casos de fenda labial (FL) e
labiopalatal (FLP) (Figura 2). Aproximadamente 70% de todos os casos (FL/P) e 50% dos casos
de FP sdo considerados ndo-sindrdmicos; enquanto o restante corresponde a casos sindrémicos,
de etiologia cromossdmica, génica ou teratogénica (DIXON et al., 2011; MARAZITA, 2012).

A etiologia é desconhecida na maior parte dos casos, mas considera-se heranca
multifatorial, com possivel influéncia de agentes teratogénicos ambientais em efeito aditivo a
fatores genéticos e epigenéticos (GALLAGHER et al., 2018).
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Figura 1. Desenho esquematico do desenvolvimento do labio e do palato em humanos.
a b
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Legenda: a) Ao redor da 4% semana do desenvolvimento embrionario ocorre o desenvolvimento da
proeminéncia frontonasal (observada em azul), dos processos maxilares (verde), processos mandibulares
pareados (rosa), e a cavidade oral primitiva ao centro (roxo); b)Ao redor da 5% semana, as fossas nasais sdo
formadas (roxo), o que leva a formac&o dos processos nasais pareados mediais (amarelo) e laterais (azul); c)
Ao fim da 62 semana os processos mediais nasais se fundem com os processos maxilares para a formagéo do
Iabio superior € o palato primario. Os processos laterais nasais formam a ala nasal (amarelo). De forma similar,
0s processos mandibulares se fundem para formar a maxila inferior (rosa); d) Durante a 6% semana de
embriogénese, o palato secundario se desenvolve com o crescimento bilateral dos processos maxilares, que
crescem verticalmente ao lado da lingua (verde); ) Em sequéncia as laminas palatinas se elevam a uma posicédo
horizontal sobre a lingua, entrando em contato uma com a outra e comegando a fusao; f) Por fim, temos a fuséo
das laminas palatinas, dividindo o espaco oronasal em cavidades oral e nasal separadas. Fonte: Adapatada de
DIXON et al., 2011.

Figura 2. Desenho ilustrativo dos tipos de fendas.

Labio superior
Palato duro
Palato mole

Uvuia

Legenda: Fenda unilateral (a) e bilateral (e) do palato mole; fendas labiopalatais unilaterais (b e c); fendas labiais
(d) e palatais bilaterais (f). As fendas estdo indicadas em roxo. Fonte: Adaptada de Dixon et al.,2011.
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InGmeros fatores ambientais ja foram sugeridos como contribuintes para a génese da FL
e/ou FP, como a exposicdo intrauterina a anticonvulsivantes, acido retindico, élcool, tabaco,
deficiéncias de vitaminas e diabetes materno. Por outro lado, a suplementacao por acido folico,
sozinho ou em associag¢do com vitaminas, durante o inicio da gravidez é relatada como um fator
de protecédo para o desenvolvimento de defeitos de tubo neural (GATTI et al., 2017; SILVA et
al., 2018). Historico familiar também é um importante fator associado a FOT; recorréncia
familial € muito comum entre os pacientes com FOT e seus parentes apresentam um maior risco
se comparado ao da populacdo em geral (SILVA et al., 2018). Os fatores ambientais s&o
responsaveis por 70 a 80% dos casos, enquanto 0 componente genético é considerado o fator
causal principal em 25 a 30% (RODRIGUES et al., 2009).

As FOT néo sdo apenas uma distor¢éo estética da aparéncia facial, mas também podem
interferir e influenciar negativamente as atividades normais da crianga, especialmente
alimentacdo, audicdo e fala, e predispor a infeccGes, aléem de crescimento anormal facial e
possiveis desordens psicoldgicas (ABULEZZ, 2017; SILVA et al., 2018). A variedade das
condicdes clinicas em FOT, somada aos diferentes graus de gravidade e possivel associacéo
com quadros sindrdmicos ou outros DCs, resulta em protocolos terapéuticos especificos e
requer atuacdo de equipe multidisciplinar de profissionais da saude (SOUSA; RONCALLI,
2017).

InGmeras sindromes estdo associadas a ocorréncia de FOT. Entretanto, a Sindrome de
delecdo 22911.2 (SD22q11.2) é a mais frequentemente associada com FP. Também é conhecida
como Sindrome Velocardiofacial (SVCF) (OMIM192430) ou de DiGeorge (OMIM 188400), e
é a sindrome de microdelecdo mais comum na populacdo, com incidéncia de aproximadamente
1:4.000 (RUITER et al., 2003; REPETTO et al., 2014). Os principais acometimentos clinicos,
aléem da FOT e outras anomalias palatais, como incompeténcia/insuficiéncia velofaringea,
incluem cardiopatias congénitas, deficiéncia cognitiva, imunodeficiéncias, hipocalcemia,
doencas psiquiatricas, entre outros. Entretanto, ha uma grande variacdo clinica entre 0s
acometidos. Tem muita importancia nas politicas de salde por constar como diagnostico
diferencial no pré-transplante cardiaco e nas condi¢cdes de imunodeficiéncia (BACAL et al.,
2009; BRASIL, 2009 — Portaria MS/MG n°2600). Também, é considerada de grande
importancia médica pela relacdo da regido deletada com alteracbes cognitivas e de
comportamento (VANGKILDE et al., 2016).
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1.2 Atendimento de pacientes com FOT no Brasil

A Portaria SAS/MS n°62, de 19 de abril de 1994, habilita hospitais (centros habilitados de
referéncia) com condiges fisicas, estruturais, de equipamentos e de recursos humanos para
prestar o atendimento aos pacientes com FOT, com oferta de atendimentos clinico, cirdrgico e
de reabilitacdo adequados e de qualidade. Porém, o nimero de hospitais (28) credenciados no
Sistema Unico de Saude (SUS) para atendimento de individuos com tais afeccdes € ainda baixo
considerando-se, as necessidades e demanda da populagdo. Tais hospitais devem realizar
procedimentos integrados para reabilitacdo estético-funcional dos portadores de FOT (CNES,
2018).

A distribuicdo dos centros de referéncia habilitados pelo SUS é heterogénea e dispersa:
um centro na regido Norte, quatro no Centro Oeste, quatro no Nordeste, sete no Sul e 12 na
regido Sudeste do pais, estando nove centros de atendimento concentrados no estado de Séo
Paulo, o estado com a maior concentracdo (Tabelal). Dos 28 centros habilitados, trés deles (um
em Sdo Bernardo do Campo/SP, um em Campo Grande/MS e um em Itapetininga/SP) sé fazem
atendimento ambulatorial — estes estdo vinculados a Fundacgéo para o Estudo e Tratamento das
Deformidades Cranio-Faciais (FUNCRAF) e a parte cirurgica é realizada no Hospital de
Reabilitacdo de Anomalias Craniofaciais de Bauru (HRAC/Centrinho).

Os pacientes brasileiros acometidos por fendas orais devem ser registrados no Sistema
de InformacGes sobre Nascidos Vivos (SINASC). De 2010 a 2016 foram registrados 10.816
novos casos com fenda labial e fenda palatina
(http://www?2.datasus.gov.br/DATASUS/index.php?area=0205). Porém, se for considerada a
incidéncia assumida pelo SINASC para a populacdo brasileira, de 1:650 nascidos vivos, seriam
esperados entre 2010 e 2015 cerca de 27.049 casos. Assim, hd uma subnotificacdo de casos
pelos servicos de saude, além do fato de que as fendas submucosas muitas vezes ndo sao
investigadas ou detectadas ao nascimento.

A atencdo basica e de média complexidade para pessoas afetadas ndo estdo estruturadas
ou totalmente consolidadas, mesmo o SUS garantindo assisténcia integral a essas pessoas por
meio da Portaria SAS/MS n°62. Por tais motivos, muitos pacientes acessam apenas tratamento
em hospitais de alta complexidade e universitarios que, embora tragam beneficios individuais,
ndo configuram uma politica de salude capaz de modificar o cenario de iniquidade e
fragmentagdo nesta area.

A avaliacdo genética de individuos com afec¢des orofaciais é fundamental ndo so para

melhorar a acuracia dos diagnésticos, em vista do planejamento terapéutico e Aconselhamento
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Genético, mas também para o esclarecimento da etiologia e de fatores de risco, tendo em vista
a prevencéo no nivel individual e populacional (GIL-DA-SILVA-LOPES; MONLLEO, 2014).
Entretanto, dados epidemiolégicos requeridos para programas de satde publica sdo escassos no

Brasil, mesmo no estado de S&o Paulo onde ha vérios centros de referéncia para atendimento e

pesquisa.

Tabela 1. Centros de referéncia habilitados e credenciados para atendimento de individuos com fendas

labiopalatais e data do credenciamento.

UF ESTABELECIMENTO DATA
BA HOSPITAL SANTO ANTONIO 11/2003
CE HOSPITAL INFANTIL ALBERT SABIN 11/2008
DF SARAH BRASILIA 02/2002
MG HOSPITAL DA BALEIA 03/2006
MG HOSPITAL UNIVERSITARIO ALZIRA VELANO 08/2003
MS FUNCRAF 03/2001
MT HOSPITAL GERAL UNIVERSITARIO/CUIABA 10/2008
MT HOSPITAL UNIVERSITARIO JULIO MULLER 04/2014
PE IMIP — INSTITUTO MATERNO INFANTIL 10/2002
PI HOSPITAL SAO MARCOS 07/1994
PR HOSPITAL DO TRABALHADOR/CURITIBA 09/2003
PR HOSPITAL UNIVERSITARIO DO OESTE DO PARANA 01/2018
RJ SMS HOSPITAL MUNICIPAL NOSSA SENHORA DO LORETO 12/2000
RS HOSPITAL BRUNO BORN 08/1999
RS HOSPITAL DO CIRCULO 08/2011
RS HOSPITAL NOSSA SENHORA DA CONCEICAO SA 08/2003
RS HOSPITAL UNIVERSITARIO ULBRA 03/2010
sC HOSPITAL INFANTIL JOANA DE GUSMAO 12/1999
sC HOSPITAL REGIONAL HANS DIETER SCHMIDT 06/2001
SP FUNCRAF ITAPETININGA 06/2001
SP FUNCRAF SAO BERNARDO DO CAMPO 06/2001
SP HC DA FMUSP HOSPITAL DAS CLINICAS/SAO PAULO 09/2003
SP HOSPITAL DE BASE DE SAO JOSE DO RIO PRETO 12/2013
SP HRAC/BAURU 09/1993
SP HOSPITAL DE ENSINO DA UNIFESP/SAO PAULO 01/1997
SP SANTA CASA DE ARARAQUARA 11/2007
SP SANTA CASA DE PIRACICABA 12/2001
SP SOBRAPAR CAMPINAS 09/1993
TO HOSPITAL REGIONAL DE ARAGUAINA 07/2003

Fonte: Adaptada de Cadastro Nacional

de Estabelecimentos de Salde — CNES. Disponivel

em

http://cnes2.datasus.gov.br/Mod_Ind_Habilitacoes_Listar.asp?VTipo=0401&VListar=1&VEstado=00&VMun=
&VComp=&VContador=28&VTitulo=H.
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Os pacientes com anomalias craniofaciais requerem um plano de gerenciamento a longo
prazo (Tabela 2) e acompanhamento de profissionais de vérias especialidades médicas e
cirtrgicas altamente especializados — pediatras, otorrinolaringologistas, cirurgifes plasticos,
ortodontistas, fonoaudi6logos, geneticistas, psicologos, radiologistas, protéticos — visando uma
reabilitacdo morfoldgica, funcional e psicossocial. Tais individuos frequentemente precisam ser
submetidos a multiplas intervenc@es cirlrgicas e muitas vezes sdo necessarias terapias de apoio,
como fonoaudiologia, terapia ocupacional, psicoterapia, entre outros, desde a infancia até o
inicio da idade adulta (BURG et al., 2016).

1.3 Projeto Cranio-Face Brasil e Base Brasileira de Anomalias Craniofaciais

Com base nas necessidades identificadas na popula¢do com FOT, em 2003 foi criado
no Brasil um projeto denominado Projeto Cranio-Face Brasil (UNICAMP - PCFB -
https://www.fcm.unicamp.br/fcm/cranio-face-brasil/projeto-cranio-face-brasil), construido a
partir de diversos projetos colaborativos, coordenado pelas Profas. Dras. Vera Lucia Gil-da-
Silva-Lopes (UNICAMP) e Isabella Monlle6 (UFAL).

Desde o inicio do PCFB, os pesquisadores que o compdem, responsaveis pelos centros
participantes, de diversas regides do pais, entre eles a orientadora deste mestrado, tem realizado
a investigacdo diagndstica de anomalias craniofaciais, com apoio financeiro de diversas
agéncias de fomento (FONTES et al., 2013; FONTES, 2016; MOLCK et al., 2013;
MONTEIRO et al., 2013; VIEIRA et al., 2013; SGARDIOLI et al., 2015). Além da
investigacdo diagndstica, este Projeto, em colaboracdo com a OMS, desenvolveu e validou a
Base Brasileira de Dados Clinicos e Familiais de Fendas Orofaciais.

Com apoio do PPSUS/Fapesp (2012/51799-6), a base de dados foi remodelada e
ampliada, dando origem a Base Brasileira de Anomalias Craniofaciais (BBAC) que conta com
doze centros participantes do PCFB, sendo o Hospital de Base de Sdo José do Rio Preto um
deles, sob responsabilidade da Dra. Agnes Cristina Fett Conte (MONLLEO et al., 2013). A
BBAC usa um protocolo uniformizado amplo, baseado nas recomendacgdes da OMS, para coleta
de dados e avaliacdo de pacientes com anomalias craniofaciais em todos os locais de

atendimento (centros).
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Tabela 2. Tipos de tratamentos para fendas orais, com base nas recomendacdes do Hospital de
Reabilitacdo de Anomalias Craniofaciais (HRAC/Centrinho/USP).

|dade Mgd!co Odontologia Cirurgia Fono Atendimentos
Clinico complementares
E+O E+O
Gestante (cirurgia E+O E+O (psicologia, enf,
pléstica) nutrigdo e SS)
Ac
0-4 I (psicologia, enf, nutricéo,
semanas A (inicial) SS e genética);
exames laboratoriais
Ciruraia l4bio Exame citogenético+As
1-6 Consulta g . x (SS, enf, fisioterapia,
. A (aos 3 meses Orientacdo " ;
meses pediatrica . terapia ocupacional e
de idade) L
nutricdo)
RT Ac continuado + As
12-18 Odontoped; (cirurgia Triagem e (psicologia, SS, nutricao,
meses Asc g orientagdo fisioterapia, terapia
palato) .
ocupacional e enf)
RT A (fala/ Ac +As
18-24 S . . .
meses (cirurgia linguagem) (psicologia, enf,
plastica) Terapia nutricdo e SS)
A As
(médica- A (enf, psicologia, SS e
azn gs rotina e/ou OdoAn;gped (audiologica) nutricdo); aplicacdo de
pré- TC testes e promocdo do
cirdrgica) aprendizado
A Faringoplastia;
(médica- 5 Or,t (_se Cirurgias As
4-6 : necessario) e - . .
rotina e/ou x secundarias; TC (psicologia, enf,
anos : documentacéo .
pré- (fotos, modelos) Alongamento nutricdo e SS)
cirdrgica) ' de columela
A Odontoped
o moldagem);
i (médica- ( LSS ) As
/-8 rotina e/ou Aot (|nd,|ca<;ao RT TC (psicologia, enf,
anos . enxerto 0sseo .
_pre alveolar, se nutrigao e SS)
cirdrgica) necessario), RX
Odontoped,
Odontologia
i geral, Ort, RT Reavalia¢do aprendizado
tongsz Cirurgia (cirurgia ';((jfialgoi escolar + As (enf e
bucomaxilofacial plastica) ¢ nutricao)
(enxerto alveolar
secundério), RX
Clinica . .
12-16 Consulta odontologica Rmo/plastla Aa_(fa}Ia € . IAS. £
anos médica (especialidades) elou audigao, se (psmq ogia, ent,
RX ’ septoplastia necessaria) nutricéo e SS)
Cirurgia Revisdo da
16-18 ortognatica rinoplastia . _(fa}Ia € As .
TC 2 audicdo, se (enf, psicologia e
anos Clinica e/ou - L
necessaria) nutricao)

odontolégica, RX

septoplastia

Legenda: A: avaliagdo; Ac= aconselhamento; As: avaliacBes; Asc: assisténcia continuada; Enf: enfermagem;
E+O: Entrevistas e orientacdes; RT: Revisdo do tratamento; SS:Servi¢o Social; TC: tratamento continuo;
Odontoped: odontopediatria; Ort: ortodontia.
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Para coletar e gerenciar os dados da base, incluindo também informac6es sobre exames
genéticos realizados, foi desenvolvida uma aplicacdo baseada na Web, chamada CranFlow® -
Craniofacial Anomalies: registry, flow and management (registro no Instituto Nacional de
Propriedade Industrial nimero BR 51 2015 000550 2). Essa ferramenta criou condi¢des para a
participacdo multiprofissional mais efetiva e conta com doze centros colaboradores envolvendo
diferentes profissionais da satde nas regides Nordeste, Sudeste e Sul do Brasil. Todos os dados
recebem curadoria de profissional treinado. A BBAC e a CranFlow® permitem a abordagem de
morbimortalidade em doengas raras de maneira consistente e apropriada em satde publica, ja
que coleta dados de fatores de risco, etioldgicos, epidemioldgicos, registra investigacao
laboratorial e permite o seguimento longitudinal dos individuos, caracterizando a histGria
natural e necessidades relacionadas a estas anomalias (VOLPE-AQUINO et al., 2018).

O centro colaborador HB-FAMERP/FUNFARME, na pessoa da Dra. Agnes Conte,
responde também pelo atendimento genético de fissurados atendidos no CLAP (Centro de
Reabilitacdo de Fissuras Labiopalatais) do Hospital de Base de Sdo José do Rio Preto
(HOSPITAL DE BASE, 2018), que foi credenciado pelo Ministério da Saude, em 2013, como
centro de referéncia em fissurados (CNES, 2018). Ainda, a BBAC e a CranFlow® envolvem
estratégias modernas e mundialmente reconhecidas como apropriadas para abordar doencas
raras.

Entretanto, ha muito a ser explorado a partir dos dados inseridos na BBAC, de forma
retrospectiva e prospectiva, como as caracteristicas etiologicas e epidemioldgicas das diferentes
populacdes das diferentes regibes dos centros participantes, os dados do espectro fenotipico
relacionados aos diferentes grupos de anomalias orofaciais e as condi¢cdes de comorbidade e de
acesso a saude.

Neste contexto, a hipétese cientifica que foi testada neste trabalho é que existem
variacOes epidemioldgicas e etioldgicas importantes na populacdo de afetados com fendas orais
que apresentam dificuldades de acesso a saude e a tratamentos e necessidades especiais que,

uma vez identificadas, podem caracterizar melhor esta populacéo e nortear politicas publicas.



Objetivos
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2. OBJETIVOS

Geral

Investigar caracteristicas epidemioldgicas, fatores etioldégicos, necessidades e
dificuldades de acesso a tratamentos de individuos com fendas orais tipicas (FOT) sindrémicas
e ndo sindromicas, inseridos na BBAC/CranFlow®/SJRP, para ampliar conhecimentos
cientificos sobre tais afec¢des e auxiliar no diagndstico, progndstico e acesso a tratamento dos

afetados.

Especificos:

1. Identificar caracteristicas epidemiologicas de individuos com FOT sindrdmicas
e ndo sindrémicas como sexo, ascendéncia étnica, procedéncia e renda familiar;

2. Investigar os fatores etioldgicos com base nos dados gestacionais, pessoais,
familiais e em investigacdes genéticas laboratoriais, de acordo com o indicado
em cada caso;

3. Levantar os principais aspectos vinculados ao acesso a tratamentos dos afetados.



Material e Métodos
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3. MATERIAL E METODOS

3.1 Casuistica

Este estudo longitudinal, descritivo e retrospectivo, foi aprovado pelo Comité de Etica
em Pesquisa — CEP, da Faculdade de Medicina de S0 José do Rio Preto/FAMERP (CAAE:
76875117.7.0000.5415).

Foram estudados todos 0s casos registrados neste centro participante inseridos de 2014
a 2016 e casos novos, inseridos de 2017 a 2018, somando 70 pacientes com FOT sindrémicas
(48) e ndo sindromicas (22), independente do sexo, etnia e classe social. As informacdes dos
casos foram coletadas, “caso por caso” por meio do preenchimento on-line da base de dados na
primeira e consultas subsequentes.

O numero de individuos estudados dependeu da quantidade de pacientes com FOT
atendidos, além da disponibilidade e adesdo dos mesmos ao projeto. Os principais motivos para
ndo adesdo das familias convidadas foram dificuldades financeiras e de transporte, uma vez que
muitos pacientes ndo residem em Sdo José do Rio Preto, além das dificuldades na
disponibilidade de horério e falta de interesse em participar. A inser¢do dos casos ocorreu por
meio de mutirdes realizados pela orientadora e pela autora do projeto em trés sextas-feiras de
outubro/2017 e em cinco segundas-feiras de abril, maio e junho/2018.

A subdivisdo em FOT sindrémicas e ndo sindromicas dependeu da presenca de DCs
estruturais e/ou do desenvolvimento associados. Considera-se FOT sindrémicas quando ha
qualquer combinacdo de dois ou mais defeitos graves devido a um fator etioldgico Unico ja
demonstrado ou fortemente suspeito, com base em sua recorréncia em determinado nimero de
casos, e FOT ndo sindrémicas ou isoladas quando ndo ha associa¢do com outros DCs. Uma
sindrome é considerada conhecida quando uma denominacéo especifica pode ser atribuida ao
quadro clinico e este pode ser codificado usando a CID 10 (Classificacdo Internacional de
Doencas) e/ou a base Online Mendelian Inheritance in Man (OMIM). As defini¢Ges dos grupos
seguem o0s critérios que constam na BBAC/CranFlow®.

Foram incluidos individuos atendidos pelo Servico de Genética e CLAP do Hospital de
Base com FOT ou sinais sugestivos de SD22q11.2. Os critérios de inclusdo foram individuos
de qualquer idade com fenda labial, fenda palatal, fenda labiopalatal ou sindrome de Pierre-
Robin em apresentacgdo isolada, como componente de sindrome, como componente de defeitos
multiplos (DMs) ou como componente de defeitos aditivos randémicos (MONLLEO et al.,
2013). A indicacdo de triagem nos individuos com quadro sugestivo de SD22g11.2 seguiu 0S

critérios apresentados no Tabela 3.
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Tabela 3. Critérios para indicagao de triagem para a SD22g11.2.

Coluna 1 - Indicac6es
absolutas para a pesquisa
da delecéo

Coluna 2 — Manifestacgdes
centrais das 22Q11.2DS

Coluna 3 — ManifestacOes
associadas as 22911.2DS

Presenca de dois ou mais
itens da Coluna 2 OU um
item da Coluna 2 e a0 menos
dois da Coluna 3

Qualquer item desta coluna

Presenca de dois ou mais
itens da Coluna 3 e ao
menos um da Coluna 2 OU
quatro ou mais itens da
coluna 3 *

C. Outros defeitos
Conotruncais: Tetralogia de
Fallot classica, Defeito de
septo interventricular com
mal-alinhamento posterior,
Defeito de septo
interventricular com
estenose pulmonar, Defeito
de septo interventricular
subarterial/subpulmonar
e/ou Coarctacéo aortica.

A. Cardiopatia
congénita de alto
valor preditivo
positivo para a
delecdo: interrupcéo
de arco aortico tipo
B, Truncus arteriosus
e/ou Defeito de septo
interventricular com
atresia pulmonar
(Tetralogia de Fallot
com atresia
pulmonar)

D. Alteracdes Palatais:
Insuficiéncia Velofaringea,
fenda palatal aberta ou
submucosa e/ou fenda
labiopalatal

E. Imunodeficiéncia
comprovada
laboratorialmente ou
alteracdes timicas —
hipoplasia/aplasia timica

B. Hipocalcemia
neonatal secundaria a
hipoparatireoidismo

idiopatico caracteristicos, sendo ao
menos trés dentre 0s

seguintes: Face alongada,

palpebras “hooded”, nariz

tubular ou outra forma de

nariz tipico, hipoplasia alar.

G. Esquizofrenia

F. Face caracteristica com
quatro ou mais dismorfismos

H. AlteracGes
neurocognitivas: Retardo do
desenvolvimento
neuropsicomotor, atraso de
linguagem e/ou dificuldade
de aprendizagem.

I. Alteracdes
cardiovasculares: Alteracdes
de arco aortico e/ou
alteragdes de vasculatura
arterial pulmonar.

J. Dois ou mais
dismorfismos sugestivos das
22011.2DS (>= 2 anos) OU

um ou mais dismorfismos
sugestivos das 22q11.2DS
(<=2 anos)

K.Voz anasalada

L. Outras cardiopatias:
outros defeitos de septo
interventricular, Dupla saida
de ventriculo direito,
Transposicao de grandes
artérias, Comunicacéo
interatrial e/ou Forame oval
pérvio

M. Outras alteracdes
palatais: Uvula bifida
isolada e/ou fenda labial.

N. Malformacdes de Trato
genitourinario

*Em pacientes abaixo de um ano de idade: presenca de um ou mais itens da coluna 3 e a0 menos um da coluna

dois OU quatro ou mais itens da coluna 3.

Fonte: Base Brasileira de Anomalias Craniofaciais. Disponivel em: https://www.fcm.unicamp.br/fcm/cranio-face-

brasil/acesso-base-de-dados-digital-cranflow.
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Os critérios de exclusdo foram individuos com FOT atipicas (fendas faciais mediana,
obliqua, transversal, entre outras), holoprosencefalia, fenda de Uvula e aqueles dos quais ndo se
obteve o TCLE.

3.2 Base Brasileira de Anomalias Craniofaciais

Para a obtencdo de informagdes sobre as FOT, a BBAC utiliza um manual operacional
desenvolvido por este grupo de pesquisa e baseado em estudos prévios do Collaborating Center
for Craniofacial Anomalies Research, Universidade de Dundee, Escécia (WHO). As
informacBes compreendem dados demogréficos, histéria gestacional, do parto, neonatal e
familial, caracteristicas clinicas e os resultados de exames complementares e genéticos.

A codificacdo é realizada conforme o sistema de codigos do International Clearinghouse
for Birth Defects Monitoring Systems (ICBDMS, 2002). O Human Phenotype Ontology (HPO)
é utilizado para descrever os sinais clinicos encontrados nos pacientes. Para codificar 0s
diagnosticos, utiliza-se a Classificagcdo Internacional de Doencas (CID-10) e Online Mendelian
Inheritance in Man — OMIM (https://www.omim.org/). O CranFlow® atende aos requisitos de
seguranca estabelecidos para dados médicos (VOLPE-AQUINO et al, 2018).

3.3 Investigacao das caracteristicas epidemiolégicas e historico gestacional

As caracteristicas epidemioldgicas como procedéncia, sexo, ascendéncia étnica e renda
familiar (em salarios minimos - SM) dos pacientes do centro denominado Hospital de Base
foram obtidas a partir dos dados inseridos na BBAC/CranFlow®.

Informacdes sobre o tipo, a lateralidade das fendas, historico gestacional também foram
analisadas. Foram mapeados fatores de risco para fendas orais para a populacao estudada, sendo
estes: consanguinidade parental, dados obstétricos, ingestdo de alcool, drogas ilicitas, tabaco
durante a gestacdo, diagnostico materno gestacional, idade na concepcdo e uso de

medicamentos ou exposicdo a substancias durante a gestacao.

3.4 Investigacdo de fatores etioldgicos

As possiveis etiologias foram investigadas com base nos dados clinicos, historias
médicas e resultados de exames, conforme indicacdo de cada paciente, que constam na
BBAC/CranFlow®/SJRP.
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A avaliagdo dos sinais clinicos e investigacdo dos fatores etiolégicos é de
responsabilidade da coordenadora do centro colaborador HB-FAMERP/FUNFARME (Dra.
Agnes C. F. Conte), de acordo com protocolo utilizado no Servico de Genética da mesma
Instituicdo e segue as diretrizes do questionario da BBAC/CranFlow®, onde constam
aproximadamente 192 questdes.

3.5 Aspectos vinculados ao acesso e necessidade de tratamentos

A partir dos dados da BBAC/CranFlow® foi realizado um levantamento dos principais
aspectos vinculados ao acesso a tratamentos e necessidades de saude dos pacientes da Base de
dados. Foram averiguados a epoca do diagnéstico da fenda considerando o tipo da mesma, o
inicio do acompanhamento especializado, acesso a primeira intervencao cirdrgica e a realizacéo
de terapias de apoio: fonoterapia e outras (psicoterapia, terapia ocupacional, hidroterapia e
equoterapia).

Durante a entrevista foi investigado com os genitores dos pacientes do centro
denominado Hospital de Base quais suas necessidades e principais dificuldades de acesso a

saude, como tratamento cirargico, fonologico, nutricional, entre outros.

3.6 Analise laboratorial

As técnicas foram utilizadas de acordo com a necessidade de cada caso, e incluiram:
Cariotipo, FISH (Fluorescence in situ Hybridization), MLPA (Multiplex Ligation Probe-
dependent Amplification) e a-CGH (array Comparative Genomic Hybridization).

Apos obtencdo do TCLE, avaliacéo clinica e registro na BBAC foram colhidos de 08 a
16 mL de sangue periférico dos pacientes, em tubos contendo heparina e EDTA.

Dependendo da indicacdo e da hipotese diagnostica, os tubos com heparina foram
encaminhados para exames genéticos, cariétipo com bandas e FISH, que foram realizados no
Laboratorio de Genética (HB/FUNFARME), sob chefia da orientadora deste projeto.

A analise do cariotipo em bandamento GTG de linfdcitos cultivados seguiu protocolo
de rotina do referido Laboratorio.

No caso de exame FISH tambem foram utilizados linfocitos cultivados e a sonda
especifica para a regido 22q11.2 (TUPLE1 ou TBX1), conforme recomendacdes do fabricante,
com modificacdes. A analise foi realizada em microscdpio de fluorescéncia da Olympus® com
filtros de fluorescéncia adequados e as imagens foram capturadas utilizando o software FISH

View da Applied Spectral Imaging®.
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Os tubos com EDTA foram encaminhados a sede do PCFB, por empresa autorizada para
o transporte de material bioldgico, para compor o Biorrepositdrio de DNA de individuos com
FOT, utilizado para outras investigacdes moleculares, a critério clinico e de acordo com
projetos novos e em andamento.

No centro coordenador, de acordo com o indicado em cada caso e solicitado pelo centro
participante, foi realizado o MLPA - Multiplex Ligation Probe-dependent Amplification
(Amplificacdo de sondas Dependente de Ligacdo) e o array-CGH — array Comparative
Genomic Hibridization (Hibridacdo Genémica Comparativa em arrays) em alguns individuos,
de acordo com o protocolo dos fabricantes.

A técnica MLPA foi utilizada para a investigagdo de microdelecdo em 22¢q11.2 em
alguns casos (17 individuos) e utilizou o Kit P250-B1 DiGeorge (MRC-Holland®, Amsterdam,
The Netherlands), corrida em ABI 3500xL e software GeneMapper® (Applied, Biosystems™).
A andlise foi realizada em planilha de Excel (Microsoft®) — desenvolvida pelo grupo
do National Genetics Reference Laboratory - Manchester.

A técnica array-CGH utilizou os chips CytoScan™ 750K Array, CytoScan™ HD Array
ou Genome-Wide Human SNP Array 6.0™ (Affymetrix®, Santa Clara, CA, USA). A analise dos
resultados foi realizada utilizando o software Chromosome Analysis Suite (ChAS verséo
3.1.0.15 (r6634) — Affymetrix) (hg19) por comparacdo com dados de 380 individuos controle
(HapMap; BioServe Biotechnologies) e 117 individuos controles da populacdo brasileira
(CytoScan™ HD). Foram consideradas para analise somente duplicacdes (dup) e delecdes (del)
com 0s numeros minimos de 25 sondas como indicativo confiavel para perda e de 50 sondas
para ganho. A técnica de a-CGH possibilita a avaliacdo de altera¢cdes no nimero de cépias do
DNA de praticamente todo o genoma humano. A técnica do a-CGH foi realizada em 13
pacientes.

No centro coordenador, em alguns casos foi realizada a técnica de FISH, com sondas
DiGeorge/VCFS TUPLE1+22q13.3 Deletion Probe Combination (Cytocell Aquarius®ou Visys
Abbott®). A analise foi realizada em microscopio de fluorescéncia BX51-BF-11/BX2 da
Olympus® e as imagens capturadas utilizando o software FISHView da Applied Spectral
Imaging®.

Em um caso, foi utilizado o Kit P250-A1 DiGeorge (MRC-Holland MLPA®) para a
realizacdo do MLPA e sonda BAC RP11-540E4 e RP11-241P1 e Poseidon MDIGF1R

(Kreatech Diagnostics, Amsterdd, Holanda) na realizacdo do exame de FISH.
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Em um caso, foi utilizada a sonda WHS Critical Region Probe (4p16.3) com sonda
especifica subtelomérica (4qter) para investigacdo por FISH no braco curto do cromossomo 4.
O resultado encontrado foi 46,XX,del(4)(p16.3)(WHSCR-).

Caridtipo com bandamento-GTG foi realizado em 57 dos 70 individuos (81,43%),
enquanto o exame FISH com sonda especifica para a regido 22q11.2 (TUPLE1 ou TBX1) foi
realizado em 21 dos 70 (30,00%), MLPA em 17 (24,86%) e 13 casos foram submetidos ao a-
CGH (18,57%).

3.7 Analise estatistica

Os dados coletados foram colocados em planilhas no Excel e agrupados de acordo com
0s grupos de afec¢bes: FOT sindromicas e ndao sindrémicas. Dentro de FOT, os pacientes foram
colocados em trés classes: FLP (pacientes com fenda labiopalatal), FL (pacientes com fenda
labial) e FP (pacientes com fenda palatal) quando necessario.

Foi realizada analise exploratoria de dados atraves de medidas resumo (média, desvio
padrdo, minimo, mediana, maximo, frequéncia e porcentagem). Os grupos foram comparados
através dos testes exato de Fisher e Qui-Quadrado. Os dados quantitativos foram analisados
utilizando medidas de tendéncia central e disperséo.

O programa para a realizacdo das analises foi 0 SAS System for Windows (Statistical
Analysis System), versdo 9.4, SAS Institute Inc, Cary, NC, USA.

Todas as analises foram calculadas com intervalo de confianca (IC) de 95% e o nivel de

significancia foi de 5%, ou seja, com o valor de p < 0,05.
3.8 Consideracdes éticas

Este projeto foi aprovado pelo Comité de Etica em Pesquisa — CEP, da Faculdade de
Medicina de S&o José do Rio Preto/FAMERP, CAAE: 76875117.7.0000.5415, em outubro de
2017. Esta vinculado aos projetos “Proposta para insercdo da Genética Clinica na atengdo de
portadores de anomalias craniofaciais no Sistema Unico de Saude” e “Base Brasileira de
Anomalias Craniofaciais”. Ambos foram aprovados pelo Comité de Etica em Pesquisa — CEP,
da Faculdade de Ciéncias Médicas’7UNICAMP (059/2008), pelo Conselho Nacional de Etica
em Pesquisa - CONEP (709/2008) e pelos demais centros participantes. Os nameros de registro
na Plataforma Brasil sdo, respectivamente, CAAE 35316314.9.1001.5404 e CAAE
85020018.8.3003.5415.
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A participag&o dos sujeitos, de qualquer idade ou sexo, esteve condicionada a assinatura
do Termo de Consentimento Livre e Esclarecido (TCLE), anexo na plataforma na Base de
Dados, de acordo com a sua respectiva afec¢do: FOT ou Del22g11.2.

As amostras de sangue periférico coletadas nos setores especializados do Hospital de
Base, ao chegarem no Laboratdrio de Genética, receberam um codigo de identificacdo para
privacidade da identidade, o qual é de conhecimento apenas dos pesquisadores.

Os resultados das investigacBes laboratoriais realizadas foram transmitidos a
familia/responsavel pela geneticista orientadora deste projeto, em sessdo de Aconselhamento
Genético previamente agendada.

As entrevistas para obtencdo dos dados foram realizadas pela aluna e sua orientadora.

N&o houve qualquer tipo de gratificacdo pela participacdo dos individuos no estudo.

As informagOes obtidas sdo mantidas como confidenciais e a identidade de todos 0s

individuos sera preservada em publicagdes cientificas originadas a partir deste estudo.



Resultados
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4. RESULTADOS

Os resultados obtidos resultaram em trés artigos cientificos, aqui apresentados como
capitulos.

O artigo intitulado “Health aspects of individuals with oral cleft who attended a new
Brazilian center”, apresentado no Capitulo I, refere-se aos achados correspondentes ao estudo
das caracteristicas epidemioldgicas, fatores etioldgicos, necessidades e dificuldades de acesso
a tratamentos de individuos com FOT sindromicas e ndo sindromicas, inseridos na
BBAC/CranFlow®/SJRP, relacionados aos objetivos especificos do projeto. O artigo foi
submetido ao The Clef Palate-Craniofacial Journal em janeiro de 2019 e esta apresentado de
acordo com as normas da revista.

O artigo intitulado “Delecéo em 3p26.1 envolvendo o gene GRM7 associada com fenda
oral e altera¢des de comportamento” refere-se a um clinical report de um dos casos da
casuistica e esta apresentado no Capitulo Il. Atende ao objetivo 2, pois trata-se de um achado
etiologico inédito na literatura. Serd submetido ao American Journal of Medical Genetics - Part
A (AJMG).

O artigo que consta no Capitulo 111 é intitulado “Syndromic oral clefts: challenges of
genetic assessment in Brazil" e foi submetido ao Public Health Genomics Journal em dezembro
de 2018 e esta apresentado de acordo com as normas da revista. Este artigo objetivou investigar
as dificuldades da atenc&o a individuos com Fendas Orais Sindrémicas (FOS) no Sistema Unico
de Saude (SUS) e descrever um modelo de investigacdo genética baseado na BBAC. A
casuistica foi composta de individuos de todos os centros colaboradores, inclusive, de S&o José
do Rio Preto. A autora desta dissertacdo e sua orientadora participaram do estudo e da redacao
do artigo, que atende ao objetivo 3. E apresentado nesta dissertacdo de maneira inédita.

As discussdes e conclusdes especificas de cada assunto constam nos artigos referidos.
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ABSTRACT

Objective: To study the epidemiological and clinical aspects, the risk factors and
treatment access from Brazilian patients with typical orofacial clefts (OFCs) in the Brazilian
Database of Anomalies Craniofacial (BDAC).

Design: This is a retrospective descriptive cohort study.

Setting: Interdisciplinary orofacial cleft colaborative center at a tertiary-care hospital.

Patients: A total of 70 syndromic and nonsyndromic individuals with typical orofacial
clefts.

Methods: Interviewing and genetic testing using a standard instrument from database
focused on epidemiological, clinical and genetic data and risk factors.

Results: Most individuals were syndromic (68.57%), of native ancestry, from lower
middle class, who presented no familial recurrence. All the types of OFCs contributed to a
higher affection rate among males. There was a significant difference in the types of OFCs
concerning sex. We identified etiological factors in 54.16% of syndromic cases. There was no
significant difference regarding the risk factors of syndromic and nonsyndromic individuals.
There was a delay in diagnosis time and in the access to treatments in most of cases.

Conclusions: Most of our results corroborate to others previously described in the
literature. There is a lack of information on orofacial clefts, which consequently leads to delays
in its diagnosis and in the access to its treatment. A database focused strategy may be useful to
identify the important characteristics of such defects. The results can contribute to the planning
of public policies aimed at overcoming iniquities and improving the quality of life of those

affected and their families.

KEYWORDS: cleft lip, cleft palate, health care.
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INTRODUCTION

Typical orofacial clefts (OFCs) are common birth defects (BDs) resulting from the
complex interaction of multiple genetic and environmental risk factors. In addition, individuals
born with an orofacial cleft have higher incidence of mental health problems and higher overall
mortality rates at all stages of life, even in developed countries with good medical care (Beaty
et al., 2016).

Its incidence varries depending on geographic, racial, ethnic, environmental, and
socioeconomic characteristics. In Brazil, the main prevalence is 5.86 per 10,000 live births, but
these rates vary in different Brazilian geographic regions (Abreu et al., 2016; Sousa and
Roncalli, 2017).

One can find OFCs in isolate or in association with multiple BDs, as part of syndromes.
In general, cases of cleft palate (CP) are more common when associated with other BDs than
cases of cleft lip (CL) or CL combined with CP (CLP). From these cases, almost 50% are
multiple congenital anomalies without a specific diagnosis, while the remaining ones
correspond to syndromic cases of chromosomal, genetic or teratogenic etiology (Leslie and
Marazita, 2013; Joubert et al., 2016).

Numerous environmental factors have already been suggested as contributing to the
genesis of OFCs, such as intrauterine exposure to anticonvulsants, retinoic acid, alcohol,
tobacco, and maternal diabetes (Bilinska and Osmola, 2015). However, Burg et al (2016) points
out folic acid supplementation during early pregnancy as a protective fator. Environmental
factors account for 70 to 80% of the cases, while the genetic component is the main causal
factor with 25 to 30% of the cases (Rodrigues et al., 2009). In addition, familial recurrence is
very common among patients with OFCs and their relatives present a higher risk when
compared to the general population (Blencowe et al., 2018; Silva et al., 2018).

OFCs not only provoke an aesthetic distortion of the facial appearance, but may also
interfere and negatively affect individual’s regular activities, especially feeding, hearing and
speech, besides predisposing them to infections, abnormal facial growth and possible
psychological disorders (Gatti et al., 2017; Silva et al., 2018). The variety of clinical conditions
within OFCs, together with the different severity degrees and the possible associations with
syndromes and other BDs result in specific therapeutic protocols and require the involvement
of a multidisciplinary team of health professionals (Sousa and Roncalli, 2017). Patients with
craniofacial anomalies need a long-term management and follow-up plan with professionals

from various medical and surgical specialties. Such individuals often need to undergo multiple
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surgical interventions and support therapies from childhood to early adulthood, such as speech
therapy, occupational therapy, and psychotherapy (Burg et al., 2016).

To genetically evaluate individuals with OFCs is fundamental not only to improve the
accuracy of the diagnoses and to recognize comorbity conditions based on therapeutic planning
and Genetic Counseling, but also to clarify the etiology and risk factors aimed at prevention
(Burg et al., 2016). Nonetheless, epidemiological data required to assist public health care
programs are scarce in Brazil, even in the state of S&o Paulo, where there are many reference
health centers and research centers. Despite providing some assistence, they do not present a
health policy capable of modifying the current scenario (Ise et al., 2018).

Based on the needs identified in the Brazilian population, a project called Brazil’s
Craniofacial Project — BCFP (https://www.fcm.unicamp.br/fcm/cranio-face-brasil/projeto-
cranio-face-brasil) was created in 2003 gathering collaborative centers from different regions
of the country (research centers, universities and hospitals) (Monlleo et al., 2013). In addition
to the diagnostic investigation, partnered with the World Health Organization (WHO), the
project developed and validated the Brazilian Database on Orofacial Clefts with clinical and
family data. It was expanded, giving rise to the Brazilian Database of Craniofacial Anomalies
(BDCA), which uses a broad standardized protocol, according to WHO recommendations for
data collection and assessment of patients with craniofacial anomalies in all centers. A Web-
based application called CranFlow® (registered by the National Institute of Industrial Property,
number BR 51 2015 000550 2) was developed to collect and manage base data, allowing the
approach of morbidity and mortality in rare diseases in a consistent and appropriate manner
within public health, as it collects data on risk factors, etiological, epidemiological and
laboratory investigation records and allows the longitudinal follow-up of individuals,
characterizing the history and needs regarding these anomalies, including information on
genetic testing. This tool created conditions for more effective multiprofessional participation
and has twelve collaborating centers involving different health professionals in the Northeast,
Southeast and South regions of Brazil (Volpe-Aquino et al., 2018). The Hospital de Base (HB)
is one of these centers, a university hospital, where most patients receive health care from the
Sistema Unico de Satde (SUS), Brazil’s public unified health care system.

However, there is more to explore from the data inserted in the BDCA, considering the
wide variety of etiological and epidemiological characteristics of populations from various
regions and phenotypic spectrum data from different groups of orofacial anomalies. Thus, this
study aimed at studying the clinical and epidemilogical characteristics, the risk factors, the

treatment access of syndromic and non-syndromic individuals with OFCs in the
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BDCA/CranFlow® of the Hospital de Base, accredited by the Brazilian Ministry of Health as a
reference center for OFCs since 2013 (CNES, 2018; Hospital de Base, 2018).

METHODS

This retrospective descriptive cohort study was approved by the Research Ethics
Committee of the Faculty of Medicine of S8 José do Rio Preto (CAAE:
76875117.7.0000.5415). All adult subjects and/or legal guardians of underage patients signed
a Written Informed Consent Form (WICF).

We studied 70 cases aged from one month to 47 years with OFCs and registered in
BDCA/CranFlow® (https://www.fcm.unicamp.br/fcm/cranio-face-brasil/projeto-cranio-face-
brasil), from 2014 to 2018. They were recruited from Hospital de Base (HB-
FAMERP/FUNFARME), a tertiary-care hospital located in S&o José do Rio Preto, Sdo Paulo.
This database uses a standardized protocol based on the WHO recommendations for data
collection and the evaluation of patients with OFCs. The database is updated by 12
collaborating centers from different parts of Brazil, one of these centers being HB.

The adopted inclusion criteria comprises individuals of any age with CL (cleft lip), CP
(cleft palate), CLP (cleft lip with cleft palate) in isolate, or as a part of a syndrome, or of multiple
BDs and random additive defects (Monlled et al., 2013). The exclusion criteria comprised
individuals with atypical OFCs (median, oblique, transverse, and others), holoprosencephaly,
uvula cleft, and those who have not signed the Written Informed Consent Form (WICF).

Individuals with OFCs who previously attended the Genetic Outpatient Clinic of the HB
were contacted and invited to participate in the study and an interview was performed to obtain
data. We carried out interviews with the affected individuals and/or their parents by following
the questionnaire guidelines by BDCA, which approaches 192 items, including information
regarding demography, the gestational and neonatal periods, delivery, familial recurrence,
clinical characteristics and the results of complementary and genetic exams. The coding was
performed based on the code system of the International Clearinghouse for Birth Defects
Monitoring Systems (ICBDSR, 2018). Human Phenotype Ontology (HPO -
https://hpo.jax.org/app/) was used to describe the clinical signs found in patients. The
International Classification of Diseases (CID-10) and Online Mendelian Inheritance in Man -
OMIM (https://www.omim.org/) were used to code the diagnoses. CranFlow® meets the
established safety requirements for medical data (\Volpe-Aquino et al, 2018).

Group definitions also followed the criteria employed in the BDCA/CranFlow®. The

subdivision into syndromic and non-syndromic OFCs depended on the presence of associated
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structural and/or developmental congenital defects (CDs). OFCs were considered syndromic
when there was any combination of two or more serious defects due to a single etiologic factor
already demonstrated or highly propable based on its recurrence in a number of cases; when
not associated with other BDs, OFCs were considered as non-syndromic or isolated OFCs.

Epidemiological characteristics such as origin, sex, ethnic background and family
income (in minimum wage) of patients in the HB center were obtained from BDCA/SJRP data.
Information on the type and laterality of clefts, and on gestational history, were also analyzed.
Some patients of low cultural level attended the center in their adult phase, after surgical
interventions, not presenting previous medical data, which made it difficult for us to identify
their type of cleft.

We investigated the risk factors for OFCs, such as familial recurrence, parental
consanguinity, exposure to teratogenic agents, parental age and maternal diseases. The etiologic
factors were obtained based on the patients’ clinical data, medical histories and exam results,
according to the needs of each patient. We also analyzed the time of diagnosis, age when
beginning the specialized treatment, access to surgical treatment and support therapies.

For laboratorial genetic analysis, we collected 15mL of peripheral blood of patients in
tubes containing heparin or EDTA. Depending on the indication, the sample with heparin was
used for GTG-band karyotyping and Fluorescence in situ Hybridization (FISH), which were
performed by following the routine protocol of the Genetics Laboratory (HB/FUNFARME).
EDTA samples were used in molecular studies and sent to DNA Biorrepository of Individuals
with OFCs in the coordinating center (UNICAMP/Campinas). Multiplex Ligation Probe-
dependent Amplification (MLPA) and Array Comparative Genomic Hibridization (a-CGH)
were performed in some individuals based on diagnostic hypotheses and on manufactors’
protocol.

The results were presented in absolute numbers (n) and frequencies (%). We performed
exploratory data analyses through summary measures (mean, standard deviation, minimum,
median, maximum, frequency and percentage) and the differences between variables were
tested by 2 analysis or Fisher’s exact test. All statistical analyses were performed with the SAS
System for Windows (Statistical Analysis System, version 9.4, SAS Institute Inc.). All tests

were calculated with a 95% CI and significance was established at p < 0.05.
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RESULTS

A total of 70 individuals participated in the study; 40% of them lived in S&o José do Rio
Preto, in the state of S&o Paulo, while 60% of them lived in other cities (60%) of the region
(Figure 1).

Thirty eight participants informed their family income (Table 1), which we measured in
minimum wages (MW). The average family income was of 2.07 MW per month — about
US$536.62 (mode of 01 MW, median of 02 MW), corresponding to lower middle class.

We obtained information on ethnic ancestry from 53 mothers and 48 fathers. A total of
40 (75.47%) mothers and 33 (68.75%) fathers have self-declared their native ancestry (Latin
European + African + Indigenous). Therefore, most patients were native descent.

In 57 cases, it was possible to identify the type of OFCs. Table 2 presents type
distribution by sex, laterality, etiology and familial recurrence.

There was a significant difference (p-value: 0.0379) in the type of clefts regarding sex.
Males were more affected (32; 56.10%) by it and presented more CLP while women presented
more CP. There was no significant difference between bilateral and unilateral, right and left.
Most of the affected individuals were syndromic (p-value: 0.0201) and did not present familial
recurrence.

From 70 subjects, 48 (68.57%) were syndromic and 22 (31.43%) were non-syndromic.
We identified etiological diagnoses in 26 (54.16%) of syndromic cases. The genetic causes were
more frequent, with predominance of 22q11.2 deletion syndrome (38.89%) (Table 3).

Among those with multiple BDs, five diagnostic hypotheses still needed confirmation:
Noonan Syndrome, Optiz G/BBB Syndrome, Dubowitz Syndrome, Craniofrontonasal
Syndrome and Ischiocoxopodopatellar syndrome.

We performed laboratory genetic tests based on the diagnostic hypothesis raised in each
case and the standardized routine of service.

We observed possible OFCs risk factors in both groups. The frequencies observed in
syndromic and non-syndromic are in Table 4. When comparing syndromic and non-syndromic
(sporadic cases) patients, male and female patients were equally affected among syndromics,
while males were mostly affected among sporadic cases. We observed the presence of advanced
age and parental consanguinity in the same number of cases between the groups. In addition,
there was no significant difference between groups regarding the exposure to teratogenic

agents, the total number of pregnancies, gestational age and maternal disease. Familial



43

recurrence was the only risk fator that significantly differed between the groups, being more
significantly frequent in non-syndromic subjects (p-value: 0.0362).

There was no significant difference between the two groups regarding the time of
diagnosis, age when beginning specialized treatment, first surgical correction of OFCs and
access to speech therapy (Table 5). All the cases of CP from both groups received diagnosis in
the postnatal period. Regarding CLP, most symdromic cases (70.00%) received diagnosis
during the prenatal period, while isolated cases (66.67%) received it in the postnatal period.

Most syndromic and non-syndromic patients underwent specialized treatment with < 1
month; we verified that 24.40% of cases have started treatment with > 24 months of life. From
the 57 cases that could present clefts, 12 (21.05%) did not undergo surgical correction before
two years of age.

The average age of the first surgical intervention in CL syndromic cases was of 10.33
months and of 11 months in non-syndromic ones. The average age for surgical correction of
CP syndromics was of 18 months, and of 39 months for non-syndromic. When considering
individuals with CLP from both groups, the average age was of 21.81 months for CL correction,
and of 110.38 months for CP. Within this series, two adolescents still have not undergone CLP

corrective surgeries.

Among the reasons that prevented surgical intervention, there were: low weight at the
indicated time of the surgical procedure, lack of referral to specialized centers, long waiting list
in the public referral hospital, and address change without data updating in the hospital, which

prevented contact.

Most patients had access to suppor therapy, especially speech therapy, indicated for all
cases. However, 31.70% of patients had no access to this modality of treatment. There was a
significant difference between syndromic and non-syndromic patients regarding access to

physiotherapy, occupational therapy, ecotherapy and hydrotherapy (p-value: 0.0053).
DISCUSSION

Most subjects were from Séo José do Rio Preto and its surroundings, assuming the city
holds a center of excellence for treatment of patients who need complex and highly specialized
procedures covered by the Brazilian public health care system. Furthermore, Hospital de Base
has the only Genetics Service in the region, which attract individuals with OFCs from the
Southeastern Region of the country (Hospital de Base, 2018).

Our results on family income, measured in minimum wages, revealed the predominance

of less favored socioeconomic classes. We did not obtain this data from all individuals from the
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sample, because only the later stages of BDCA implementation considered it. There are
controversies in the literature on the correlation between socioeconomic factors and orofacial
clefts due to the methodological diversity found in different study models (Deguen et al., 2016).
Some studies have shown that most OFCs cases occur in children living in low socioeconomic
conditions (Rodrigues et al., 2009). However, this alleged correlation does not necessarily
imply the socioeconomic status is an isolate risk factor for craniofacial anomalies, but it
certainly favors greater exposure to other risk factors, such as nutritional health, or a greater
difficulty of access to health, contributing to the exposure to other risk factors, such as maternal-
fetal diseases. In fact, it is also possible to explain the predominance of economically
disadvantaged families considering that they attended a university hospital where patients use
the Brazilian unified public health care system (SUS).

Ethnicity is a risk factor for orofacial clefts. Palate clefts, for example, are more frequent
in Asian ethnicity (Burg et al., 2016). The data obtained during the interview on the ethnic
ancestry of the parents of patients showed that most of them were native descent, which
according to the criteria used by the BDAC, is a miscegenation among people of Latin
American, African and Indigenous origin. One can justify these findings through the intense
Brazilian miscegenation composed of different ethnic groups in its phenotype. Even after
centuries, the traces of colonization remain intact in the genome of the Brazilian population.
Levels of miscegenation may vary by region, but Brazil is a mixed country, the most common
mixing being between Afro-Brazilians and Caucasians (EPIGEN-Brazil, 2018).

The lower the miscegenation, the more easily we can relate an individual’s genome to a
preponderant ethnicity. However, when the level of miscegenation is very high, as in our
sample, these associations become less defined and the influence of ancestry in the incidence
of OFCs becomes more difficult to identify. The relative contribution of individual
susceptibility genes may vary in different populations. Studies on linkage analyses and genome
association have already identified several regions of genomic susceptibility for OFCs,
especially in populations of European and Asian origin. In addition, in Brazil some gene
polymorphisms showed positive associations between OFCs and population with greater
African ancestry (Rego Borges et al., 2015).

Sex-dependent susceptibility of clefts is lacks elucidation. Blanco et al. (2001) proposed
that male susceptibility to CL and CLP may be assoacited with a MSX1 gene variation mapped
on chromosome 4 to a certain extent. On other hand, the association of CP with female sex may

be associated with embryo closure time of the secondary palate, which occurs later in women
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than in men (Souza and Raskin, 2013). However, recent genome-wide interaction studies
identified sex-specific risk alleles for nonsyndromic orofacial clefts (Carlson et al., 2018).

Considering the types of OFCs, there was a predominance of CLP, a discret
predominance of unilateral clefts over bilateral clefts, greater impairment of the left side when
compared to the right one, a statistical association between CLP and male gender and between
CP and female gender. In addition, individuals with CLP showed bilateral impairment more
frequently than those with CL. These findings corroborate with those previously described in
the literature (Monlled et al., 2015; Alfwaress et al., 2017).

Groups of genes asymmetrically expressed during the onset of embryogenesis may
explain the greater impairment of the left side when compared to the right side, but no studies
have proven this hypothesis yet. Moreover, as CL and CLP are pathogenetically distinct,
researchers should analyzed them separately (Monlleo et al., 2015). One can justify the wide
frequency variation between subgroups by sample size and the methodological differences
between the studies.

About 70% of the cases of orofacial clefts are non-syndromic, while the 30% remaining
ones stem from Mendelian inheritance, chromosomal alterations and teratogenic conditions. In
addition, most cases of OFCs are isolate, while in syndromic cases is possible to observe greater
association with CP (Monlleo et al., 2015; Woo, 2017). In our study, there was a predominance
of syndromic individuals and statistical association with CP. BDAC criteria and the sample
origin can justify this higher frequency of syndromic cases, which mostly come from a Genetics
Service.

Regarding the non-syndromic OFCs identified in 22 of our patients, there are studies
aimed at detecting candidate genes to trigger such conditions, considered multifactorial in most
cases. Hoebel et al. (2017), through exome sequencing, identified some genes related to non-
syndromic OFCs, mainly CP; some of them were ACACB, PTPRS and MIB1, which regulate
different biological pathways, but the authors themselves pointed out that further studies are
necessary given the genetic complexity of OFCs.

In the case of patients with syndromic OFCs, many of them showed different conditions
with a clarified genetic etiology, whose phenotypic spectrum includes the presence of OFCs
(such as Fanconi syndrome, Van der Woude syndrome and Branchio-oculo-facial syndrome).
Other cases presented conditions of multifactorial etiology, such as Moebius syndrome and
Pierre-Robin, while some presented OFCs with etiology attributed to environmental factors,

such as disruption by maternal diabetes and amniotic band syndrome. The most frequent genetic
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etiology was the 22g11.2 deletion syndrome and the most common for environmental etiology
was the Fetal Alcohol Syndrome.

Studies mention the presence of OFCs in several gene and chromosomal disorders (Burg
et al., 2016; OMIM, 2018). Despite the effect of several genetic alterations translating into
peculiar phenotypes known for their signs and symptoms that enable clinical diagnosis, while
others cases are harder to diagnose. There is need to identify the cleft-causing mutations in all
patients of a sample, requiring several high cost molecular tests, which we did not performe in
this study due to financial limitations. Diagnoses based on clinical examination reinforce the
importance of genetic evaluation by a specialized professional and the genetic outpatient
follow-up of patients with OFCs. However, this is not always enough. In our study, nine cases
of normal karyotype had no diagnosis of specific affections, had no diagnosis of specific
afections, despite the presence of multiple BDs, reinforcing the importance of carrying out
genetic tests of greater specificity whens styding OFCs without etyological diagnosis. However,
it is worth to highlight that in countries with poor investments to health, such as Brazil, the
population’s access to high-cost exams is highly limited, even in centers of reference (Monlled
et al., 2015).

The obtainment of karyotype, FISH and a-CGH, considering the genetic criteria of
indication in each case may result in the etiological clarification of many cases, as we did. For
example, the genetic causes were more frequent in our study, with predominance of the
Chromosome 22q11.2 deletion syndrome (SD22q11.2), as expected considering it is the most
common microdeletion syndrome, being most frequently associated with CP. It results from
hemizygous deletion of chromosome 22q11.2 and is the CNV most frequently associated with
OFCs, affecting both men and women equally (Repetto et al., 2014; Vangkilde et al., 2016; Lin
et al., 2017). This alteration was the most frequent one in our study, and the 5:2 proportion of
affected women and men may have been casual, considering the reduced casuistic size.

In this study, alcohol consumption was the most frequently observed environmental risk
factor for OFCs. The effect of alcohol consumption during pregnancy can result in Fetal
Alcohol Syndrome (FAS), affecting approximately 33% of children born from mothers who
consumed more than 150g of ethanol per day, the equivalent of a cup of tea. This syndrome
interferes negatively in the proper development of the fetus and may lead to orofacial clefts,
retardation of intrauterine growth, cardiac malformations, reduction of intellectual capacity,
alterations in motor coordination, among others (Oliveira and Simdes, 2007). Reserch indicates
alcohol consumption during pregnancy is common when the mother does not know about her

pregnancy, especially when she was not planning to get pregnant (Oliveira and Simdes, 2007;
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Silva et al., 2018). In developing countries, including Brazil, there are still few studies on the
teratogenic risks of alcohol consumption in the gestational period. Alcohol consumption during
pregnancy is often underdiagnosed due to maternal omission, driven by guilt and fear of a
possible disapproval by the health professional, and difficulty of access to health services even
in the gestational period (Rocha et al. al., 2013). In some cases, alcohol consumption is
associated with the lack of information and awareness on alcohol misuse and false beliefs
(Freire et al., 2009). Consuming alcohol, tobacco and using drugs during the gestational period
requires medical attention and educational health actions to raise awareness of the risks of such
practices (Wehby et al., 2017; Silva et al., 2018).

Other risk factors include advanced paternal age (> 40 years) and advanced maternal
age (> 35 years), maternal smoking, poor nutrition, metabolic status (diabetes and obesity),
exposure to other teratogens, such as solvents, agricultural products, medicine and illicit drugs
during the gestational period (Martelli et al., 2015), which we observed in our sample.

Advanced maternal age is a risk factor to isolated BDs, including OFCs, due to
anomalies resulting from numerical chromosomal changes. Advanced paternal age also
increases the risk of children with OFCs, especially CP (Herkrath et al., 2012; Burg et al., 2016).

Some studies associate maternal diseases with the etiology of OFCs, especially with
gestational diabetes. Diabetes is as an etiological factor for several congenital anomalies,
including CLP (Martelli et al., 2015). However, there is need for further investivation on this
relationship, as other studies have not related this disease to the occurrence of OFCs (Kostrisch,
2016). Maternal obesity has also been considered a risk factor for OFCs, mainly CP. Despite
its mechanism of action still being unknown, it might stem from nutritional deficiencies or
changes in glycemic control, similarly to what occurs in diabetic mothers (Burg et al., 2016).

We observed advanced age and parental consanguinity in the same frequency in our
syndromic and non-syndromic studied cases and the total number of pregnancies did not show
significant differences between them. However, familial recurrence was the only risk factor that
differed significantly between the groups, being more frequent among non-syndromic subjects.
With the exception of two cases, all of our syndromic patients were sporadic in their
genealogies, which may explain this result.

Parental consanguinity and familial recurrence are risk factors that called the attention
of professionals because of the genetic component in the etiology of OFCs and the risk of
recurrence when compared to the background population in first and third degree relatives (Gil-
da-Silva-Lopes and Monlled, 2014). Although most CL/P cases are sporadic within a family, a

positive family history occurs in about 26% of cases. The chance of the child with CL/P’s
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sibling also being affected is about 30—40 times higher than the risk for the general population
(of approximately 0.1%). The risk for siblings born from unaffected parents increases about 4%
after an affected child, and to up to 10% after two affected children. If one parent is affected,
the risk of having other affected children after an affected child is of about 10%. The risk of
recurrence for first, second and third degree relatives is 4%, 0.7% and 0.3%, respectively. In
the cases of twins, the concordance index in monozygotic is 33% and of 7% in dizygotic twins.
In addition, children born from consanguineous couples present higher risk of occurrence (Burg
et al., 2016; Silva et al., 2018).

The identification of risk factors can greatly assist in the Genetic Counseling of families.
Besides, the recognition of etiology, risk factors and natural history is fundamental to define
prevention, treatment planning and surgical intervention (Silva et al., 2018).

The surgery is an essential step for the rehabilitation of individuals with OFCs. There is
need for specialized, multidisciplinary, long-lasting treatment with surgical intervention at the
appropriate and indicated times. WHO proposes care by a multidisciplinary and highly
specialized team, included on genetic evaluation. However, only a few specialized centers offer
this service, accounting for 28 all over the Brazilian territory (CNES, 2018), a low number
considering the country’s populational demand. In addition, not every center has the material
and human resources, and not all patients have access to these centers, which indicate the need
for change in health policies (Monlleo et al., 2015).

On the other side, many of our patients were born without prenatal diagnosis, which
raises doubts, causes anxiety and scare parents. Amstalden-Mendes et al (2011) believe it is
fundamental to provide perinatal and postnatal counseling to parents to clarify all of these issues
and to promote the access to relevant information and treatments.

There are different surgical protocols (Gatti et al., 2017), however, lip correction and
closure surgery are know for occurring from 3 to 6 months of age and palate correction from 9
to 12 months, if possible not exceeding 18 months of age (Miachon and Leme, 2014; Ise et al.,
2018). At these ages, anesthesia is safer, the repair is more accurate, and parents are more prone
to accept malformations. The ideal protocol has to ensure facial growth and speech development
(Silva et al., 2018).

In this study, the average age of the first surgical intervetion, in all kinds of typical
OFCs, was higher than that recommended by different surgical protocols. This delay can
indicate the precarious access to surgical treatment and inadequate planning of treatment even
in reference hospitals. Our data corroborate to those recently observed by Ise et al. (2018),

which associate diagnosis and treatment delays to patients receiving delayed primary repairs.
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In contrast, they may also represent not only a lack of access to available services, but to
patients’ lack of awareness on the importance of early treatments and the lack of public policies
focused on case identification and referral to specialized services.

The postponement and the delay of treatments promote the increase of morbidity and
impairment of the individual’s development, such as difficulties to eat, speak, and listen,
psychological problems, and even social exclusion (Silva et al., 2018). In some cases, patient’s
insufficient sucking and the ingestion of insufficient amounts of food do not guarantee the
meeting of the individual’s nutritional needs and do not promote caloric superavit for weight
gain, thus not allowing the patient to perform surgical correction at the appropriate time
(Amstalden-Mendes et al., 2011).

Many of our patients also had no access to speech therapy or other types of supportive
therapy. One can explain the significant difference between syndromic and non-syndromic
patients regarding the access to physiotherapy, occupational therapy, equine therapy and
hydrotherapy by syndromic patients’ additional needs.

Individuals with OFCs are prone to various comorbidities, such as recurrent otitis,
pneumonia, speech delay, otologic and/or auditory disorders. Speech therapy is essential as it
decreases oral communication impairment and speech delay, common conditions among
patients. In some cases, depending on the severity of the patient’s condition, and usually being
more associated with the syndromic group, individuals can undergo other forms of therapy,
such as hydrotherapy, occupational therap and psychotherapy, all aimed at further stimulating
and ensuring adequate neuropsychomotor development (Alfwaress et al. 2017; Rando et al.,
2018).

Typical oral clefts require efforts at all health levels due to its high prevalence, and its
association with various congenital defects, comorbidities, and the need for long-term
treatments. Trained care is essential for these individuals. However, previous Brazilian studies
indicate that health professionals’s knowledge on OFCs is relatively low; many of them
evaluate themselves as not capable to perform the routine follow-ups of an individual with
OFCs even in their own area of specialization (Amstalden-Mendes et al., 2007; Gil-da-Silva-
Lopes and Monlled, 2014).

CONCLUSIONS

Most of the results corroborate those previously described in the literature. Studying
epidemiological characteristics and possible etiological factors in individuals with syndromic

and non-syndromic OFCs in the BDAC/SJRP/CranFlow® shows that sex, native ancestry and
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low family income represented risk factors in the investigated cases. The etiological factors are
diverse and complex, focusing on the high frequency of genetic disorders, specially the 22q
deletion syndrome. There is a lack of information on orofacial clefts, which leads to delays in
diagnosis and treatment. Using a database may be good strategy to identify the important
characteristics of patients with these defects. Recognizing the epidemiological and etiological
characteristics, the risk factors and the ease of access to specific treatments by individuals with
OFC:s is essential to understand the patients’ reality, to promote adequate health care and public
policies aimed at overcoming inequities. Education policies for the population and the training
of health professionals should be emphasized as a priority.
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FIGURE 1 Map of the state of Sdo Paulo highlighting the region of Sdo José do Rio Preto
containing the main cities where the individuals under study live. The size of the circle is
proportional to the number of cases in the local.



TABLE 1 Distribution of individuals per family income

Number of families MW Frequency (%)
14 01 36.84
02 1.5 5.26
12 02 31.58
01 2.5 2.63
03 03 7.90
04 04 10.53
02 05 5.26

MW = minimum wages.
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TABLE 2 Distribution of individuals with oral cleft according to the types of oral clefts
defined by gender, laterality, classification and familial recurrence

Variable Category cL cP CLP Total p-value
n (%) n (%) n (%) n (%)
25
Sex Female 4(50.00) 13(65.00) 8(27.60) (43.90) 1
(n57) » 0.0379
Male 4(50.00) 7(35.00) 21(7240) e
Unilateral - Right 3 (37.50) - 6 (20.70) 9 (24.40)
. . 11
Laterali - -
ty Unilateral - Left 3 (37.50) 8 (27.60) (2070)  0.3483"
(n:37)
. 17
Bilateral 2 (25.00) - 15 (51.70) (45.9%)
. 20
Non-synd 2 (10.00 3 (15.00 15 (75.00
Classification  orrsyndromic —2(10.00)  3(15.00)  15(75.00) (354 1
(57) = 0.0201
n: :
Syndromic 6 (16.20) 17 (45.90) 14 (37.80) (64.90)
Eamilial Yes 3(37.50) 3(3000) 11(4780) 41120)
Recurrence : 0.6925"
) 24
41
(n:41) No 5(6250)  7(70.00) 12(5220) (g's

CL = cleft lip; CP = cleft palate; CLP = cleft lip with cleft palate; p-value® = Fisher's exact test.
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TABLE 3 Number of syndromic cases from diagnosis, etiology and diagnostic evidence

Diagnosis/Etiology N Diagnostic evidence
MBDs/unknown 09 Clinical
Chromosome 22q11.2 _deletlon 07 FISH e MLPA
syndrome/genetic
Fetal alcohol syndrome/environmental 03 Clinical
Complex chromosomal
rearrangement/genetic 02 Karyotype
Amniotic band syndrome/environmental 01 Clinical
Adams-Oliver Syndrome/genetic 01 Clinical
Branchio-Oculo-Facial syndrome -
(BOFS)/genetic 01 Clinical
Chromosome 3p26.1 deletion/genetic 01 a-CGH
Chromosome 16p11.2 deletion
syndrome/genetic 01 a-CGH
leruptlon by maternal 01 Clinical
diabetes/environmental
EEC syndrome/genetic 01 Clinical
Fanconi syndrome/genetic 01 Clinical and DEB
Moebius syndrome/multifactorial 01 Clinical
Pierre-Robin syndrome/multifactorial 01 Clinical
Orofaciodigital Sypdrome type 01 Clinical
1/genetic
Van der Woude syndrome/genetic 01 Clinical
Wolf-Hirschorn syndrome (4p-)/genetic 01 Karyotype and FISH

N = number of individuals; CL = cleft lip; CP = cleft palate; CLP = cleft lip with cleft palate; MBDs = multiple
birth defects; FISH = Fluorescence In Situ Hybridization; MLPA = Multiplex Ligation Probe-dependent
Amplification; DEB = diepoxybutane; a-CGH = Array-Comparative Genomic Hybridization.



TABLE 4 Frequencies of risk factors in syndromic and non-syndromic groups

Syndromic Non-syndromic
Risk Factor Categor y y p-value
y n (%) n (%)
S Female 24 (50.00 8 (36.40
eX (50.00) (36.40) 0.28772
(n:70) Male 24 (50.00) 14 (63.60)
Paternal age at birth L
>40 4 (12.10) 4 (22.20) 0.4297
(n:51)
Maternal age at birth
d >35 3 (8.10) 3 (15.80) 0.3971
(n:56)
Consanguinit
guinity 1 (2.40) 1 (4.80) i
(n:62)
Alcohol
8 (21.60) 1 (4.50) 0.1337¢
(n:59)
Tobacco
6 (16.20) 3 (13.60) 1.0000*
(n:59)
Ilicit drugs
9 2 (5.40) 0 (0.00) i
(n:59)
Exposure to other
teratogens 14 (41.20) 7 (35) 0.6530?
(n:54)
Total number of 1 15 (31.30) 5(23.80)
pregnancies 2t0 4 30 (62.50) 13 (61.90) 0.5176*
(n:69) >5 3 (6.30) 3 (14.30)
Gestational age Term 16 (66.70) 14 (73.70) 061887
(n:43) Preterm 8 (33.30) 5 (26.30) '
Diabetes 2 (5.30) 3(14.30) 0.3365¢
Maternal disease Epilepsy 1 (2.60) 1 (4.80) -
(n:59) Obesity 0 2 (9.50) -
Others 7 (18.40) 2 (9.50) 0.4687*
Familial recurrence )
7 (26.90) 11 (57.90) 0.0362

(n:45)

p-value! = Fisher's exact; p-value? = Chi-square
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TABLE 5 Time of diagnosis and health access variables in syndromic and non-syndromic

groups
. I Syndromic Non-
Variable Category Specification n (%) syndromic  p-value
0 n (%)
cL Prenatal 2 (40.00) - ]
_ Postnatal 3 (60.00) 2 (100)
d-li_;mr?ogrs CP Prenatal ) )
(n? 37 Postnatal 6 (100) 2 (100)
Prenatal 7 (70.00) 4 (33.33) )
CLP 0.0868
Postnatal 3(30.00) 8 (66.67)
Age of No 1 (3.30) 0
beginning < 1 month 15 (50.00) 5 (45.50)
specialized <12 months 6 (20.00) 0 -
treatment  13-23 months 0 1(9.10)
(=41 > 24 months 5(16.70) 5 (45.50)
Yes 3 (60.00) 2 (100)
CL (n:8 -
(n:8) No 2 (40.00) -
Yes 2 (33.33) 2 (100)
CP (n: 20) No 4 (66.67) ' '
Access to
first surgery Lip correction 5 (50.00) 4 (33,33)
Palate i i
_ correction 0.56811
CLP (n: 29) Both 2(20.00) 5 (41.67)
No 3 (30.00) 3 (25.00)
Speech Yes 19 (76.00) 9 (56.30) ,
th 0.1849
_ e No 6(24.00) 7 (43.80)
Supportive (n:41)
therapy Others* Yes 14 (56.00) 2(1250) | oss2
(n:41) No 11(44.00) 14 (87.50) '

*Physiotherapy, Occupational Therapy, Ecotherapy and Hydrotherapy; p-value! = Fisher's exact; p-value? = Chi-

square.
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RESUMO

O GRM?7, gene que codifica o receptor metabotropico do glutamato 7 (MGIuR7), esta
relacionado com sinalizacdo excitatdria de neurotransmissores sinapticos e plasticidade do
cérebro dos mamiferos. Polimorfismos nesse gene tém sido associados com multiplos
disturbios neuropsiquiatricos e predisposicao a adic¢do a drogas. Neste trabalho relatamos uma
menina com 15 anos de idade, aparéncia facial atipica, fenda palatal submucosa, insuficiéncia
velofaringea e alteracbes neuropsiquiatricas, selecionada a partir de casos suspeitos de
apresentar Sindrome de delecdo 22g11.2, sem a dele¢do confirmada por teste molecular. A
técnica de Analise Cromossdmica por microarray (ACM) detectou uma delecdo de 606 kb em
3p26.1 envolvendo quase toda a extensdo do gene GRM7. Essa delecédo foi herdada do seu pai,
com fendtipo facial semelhante, alcoolista e com transtorno bipolar tipo 1l. Esta é uma alteracao
muito rara e realizou-se a correlagcdo genotipo-fendtipo comparando o fenotipo da paciente e
seu pai com casos com delecdes similares descritos previamente na literatura, envolvendo
apenas 0 GRM7. Esta descricdo expande o conhecimento sobre o fenotipo relacionado as
delecbes em 3p26.1 envolvendo o gene GRM7 e reforca sua relagdo com transtornos

neuropsiquiatricos.

Palavras-chave: delecdo GRM7, alcool, transtornos neuropsquitaricos.
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INTRODUCAO

O gene GRM7 (Glutamate metabotropic receptor 7) é responsavel por um dos tipos de
receptores metabotrépicos do glutamato (mGIuRs). Ja foram identificados oito sub-tipos de
mGIuRs que foram divididos em trés grupos, com base na homologia de suas sequéncias,
mecanismos de transducgdo de sinal e propriedades farmacoldgicas: Grupo | (mGIuR1 e 5),
Grupo 1l (mGIuR2 e 3) e Grupo Il (mGIuR4, 6, 7 e 8) (Gyetvai et al, 2011).

Estes receptores tem um papel importante na funcéo cerebral, na transmissao sinaptica,
plasticidade e desenvolvimento. Contribuem com a aquisicdo de novas informacdes, estéo
envolvidos com a aprendizagem, percep¢do de dor e memorizacdo (Riedel et al., 2003). Séo
altamente expressos nos neurdnios pré e pos-sinapticos no cerebelo, cortex cerebral, hipocampo
e cortex frontal (Shigemoto et al., 1997; O’Connor et al., 2010).

O GRM7 contém nove éexons e esta localizado em 3p26.1-p25.2 (OMIM, 2019), é o
receptor mais altamente conservado, modula a liberagdo do L-glutamato e GABA e esta
envolvido nos niveis de excitabilidade em circuitos neuronais especificos, influenciando alguns
estados como ansiedade e depressdo, aléem de disfuncdo cognitiva (McQuilin et al., 2011; Nho
et al., 2015).

Alguns polimorfismos no gene GRM7 ja foram associados com transtornos
neuropsiquiatricos, entre eles esquizofrenia (Shibata et al., 2009; Li et al., 2016), transtorno
bipolar (Alliey-Rodrigues et al., 2011; Kandaswamy et al., 2014), déficit de atencdo e
hiperatividade (Mick et al., 2008; Park et al., 2013), autismo (Yang and Pan, 2013), dificuldades
de aprendizagem e predisposicdo a vicios, como alcool e nicotina (Gyetvai et al, 2011). Estudos
mostram também que a subexpressao relacionada a variacdes genéticas de GRM7 esta associada
a déficit de aprendizado, extincdo do medo, alteracBes na percepcdo da dor, comportamento
aversivo, ansiedade, depressdo e consumo de alcool (Vadasz et al., 2007; Gee et al., 2014).

Em funcdo destes achados, o sistema glutamatérgico composto pelos mGIuRs,
principalmente 0 mGIuR7, tem sido considerado um alvo terapéutico relevante (O’Connor et
al., 2010; Nho et al., 2015).

Aqui nos descrevemos o fendtipo fisico e comportamental associado a uma variante

nova, uma delecdo extensa em GRM7, em uma paciente e seu pai.
MATERIAL E METODOS

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da Faculdade de Ciéncias
Médicas da UNICAMP (CAAE n° 16525913.1.0000.5404). Apos a obtencdo do termo de
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consentimento, foram coletados de 8 a 12 mL de sangue periférico da paciente e de seus
genitores, e 0 DNA foi isolado por métodos padronizados.

Inicialmente foram realizadas as técnicas de Hibridacdo in situ fluorescente (FISH)
utilizando-se a sonda DiGeorge/VCFS TUPLEL + 22q13.3 Deletion Probe Combination
(Cytocell Aquarius®) e Multiplex Ligation-dependent Probe Amplification (MLPA), com a
utilizacdo do kit P250-B2 DiGeorge (MRC-Holland MLPA). Ambas as técnicas ndo revelaram
nenhuma alteracéo. A seguir, foi realizada a técnica de Analise Cromossdmica por microarray
(ACM) com a plataforma GeneChip System CytoScan HD™ (Affymetrix®) e o kit de reagentes
compativel (Affymetrix®). A partir dos dados gerados, as variagdes do niimero de copias (CNVs
— Copy number variants) foram determinadas através do software ChAS (Chromosome
Analysis Suite). Para a avaliacdo da qualidade dos dados, trés parametros de qualidades
recomendados pelo fabricante foram utilizados: SNPQC - Single Nucleotide Polymorphism
Quality Control; MAPD - Median Absolute Pairwise Difference e WavinessSD - Waviness
Standard Deviation. O grupo controle de referéncia da populacéo brasileira, utilizado como
auxilio na interpretacdo dos resultados, foi montado utilizando-se dados de CNVs de 112
individuos da populacdo geral, obtidos por meio de um consércio de pesquisadores da
FCM/UNICAMP. A validacédo dos resultados ocorreu por meio da técnica de a-CGH (array
Comparative Genomic Hybridization).

Os testes neuropsicoldgicos foram realizados na paciente e em seu pai utilizando-se 0s

instrumentos padronizados listados na Tabela suplementar I.
CARACTERIZACAO MOLECULAR

A paciente apresentou uma delecdo de 606 kb, localizada em 3p26.1 (7.068.146-
7.674.195 — GRCh37/hg19), que contém apenas parte do gene GRM7 (Figure 1). Tal alteracédo
também foi identificada no genitor paterno. Esta CNV ndo foi descrita anteriormente na
populacdo brasileira e nenhuma dele¢cdo com mais de 20% de sobreposi¢do de tamanho foi
encontrada no DGV (Database of Genomic Variants). Ha a descricdo apenas de CNVs muito
menores nessa regido (Figura 1). Nenhuma alteracdo com pontos de quebra semelhantes foi
encontrada no DECIPHER (Database of Chromosomal Imbalance and Phenotype in Humans
using Ensembl Resources). Assim, essa alteracdo foi considerada uma variante de significado

clinico incerto.
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Figura 1: (A) Perfil de hibridacdo genémica (aGH) com a dele¢do destacada no circulo e (B) perfil de hibridacéo
gendmica comparativa (aCGH) mostrando a dele¢do 3p26.1 (606 Kb) no circulo em destaque; (C) Anélise dos
pontos de quebra no UCSC Genome Browser, considerando-se descricbes do OMIM e DGV (Database of
Genomic Variants), em cinza a representacdo do gene GRM7, em azul duplicacdes e em vermelho as dele¢des j&
descritas nesta regido.

RELATO DO CASO

A paciente, caucasiana, do sexo feminino, com 15 anos de idade, foi selecionada para
investigacdo a partir da triagem de individuos participantes do Projeto Crénio-Face Brasil
(Monlle6 et al., 2013) por apresentar facies atipica, fala anasalada e alteracGes de

comportamento, com hipétese diagnostica de sindrome de delecio 22q11.2. Unica filha de casal
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jovem, ndo consanguineo, nasceu a termo, de parto cesarea, sem intercorréncias, com 2,6 Kg e
48 cm. Apresentou atraso de fala, alteragdes de comportamento e infecgdes de repeticdo desde
a primeira infancia. As avaliacGes clinica e laboratorial detalhadas, além da historia médica da
paciente, revelaram face achatada e alongada, frontal alto, hipotelorismo ocular, fissuras
palpebrais estreitas e nariz com ponta discretamente bifida, raiz estreita, ponte alta e hipoplasia
alar, fenda palatal submucosa, insuficiéncia velofaringea, imunodeficiéncia por deficiéncia de
IgA, constipacdo cronica, refluxo gastroesofagico, alteracdo de processamento auditivo e
hiperplasia nodular linféide do duodeno, relacionada ao diagnéstico de doenca celiaca (Figura
2A). A tomografia de cranio e ressondncia magnética cerebral ndo mostraram alteragdes. A
avaliacdo psicoldgica revelou deficiéncia intelectual, déficit de atencdo, perseveragdo, sintomas
de ansiedade, especialmente ansiedade social e comportamentos evitativos.

A delecdo em 3p26.1 também foi detectada no pai da paciente, com 48 anos de idade e
com fendtipo facial semelhante (Figura 2B). O pai da paciente apresenta Transtorno Bipolar
tipo Il — com episodios hipomaniacos (subita motivacdo, animagdo, inicio de atividades
complexas, sem concluséo) e episodios depressivos maiores. Apresenta tabagismo, alcoolismo
em tratamento, com histéria de varias internacbes psiquiatricas e de dificuldade de

aprendizagem. Iniciou o uso do alcool aos 14 anos e seu genitor também era alcoolatra.

B

Figura 2: Vista frontal e lateral esquerda da paciente (A) e de seu pai (B).
DISCUSSAO

Aqui nos descrevemos achados moleculares e fenotipicos de uma paciente e seu pai,
relacionados a delecdo do gene GRM7. A CNV detectada envolve sete éxons deste gene e, até
onde pudemos investigar, nenhuma delecdo com a mesma extenséo foi relatada anteriormente,

tanto em bases de dados da populacdo geral como de individuos com fendtipo anormal. Entre
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os individuos relatados, fenotipicamente afetados, com dele¢des grandes em 3p26.1 envolvendo
somente 0 GRM7, h4a a descricdo de um individuo do sexo masculino que apresentava
convulsdes, com uma delecdo de 116,78 kb, que foi classificada como benigna. Mas ele também
apresentava outra CNV (duplicacdo de 811,66 kb em 11g22.3), que foi classificada como
variante de significado incerto (DECIPHER case #288127). Uma menina com uma delecéo de
185,37 kb apresentava atraso do crescimento e do desenvolvimento global, filtro apagado e
l&bio superior fino (DECIPHER case #356330). Outro homem, com uma dele¢do de 96,05 kb,
apresentava dificuldades cognitivas e alteragdes comportamentais (DECIPHER case #367156)
(Firth et al., 2009). Tais fenotipos, embora com algumas caracteristicas semelhantes, diferem
do apresentado por esta paciente e seu pai.

O gene GRM7 (Glutamate metabotropic receptor 7), um dos mGIuRs, tem um papel
importante na fungdo cerebral, além de estar envolvido com a aprendizagem, ansiedade e
memoria (Riedel et al., 2003). Estudos anteriores associaram CNVs encontradas no gene GRM7
com autismo, esquizofrenia, atraso de desenvolvimento, transtorno bipolar, deficiéncia
intelectual e transtorno de déficit de atencdo e hiperatividade (TDAH) (McQuillin et al., 2011;
Elia et al., 2012; Kandaswamy et al., 2014; Liu et al., 2015), compativeis com as alteracGes
observadas nos casos aqui descritos. Além disso, 0 mGIuR7 influencia diferentes estados como
ansiedade e depressdo, bem como disfuncdo cognitiva (McQuillin et al., 2011), o que também
reforca a relacdo entre a CNV encontrada e os transtornos neuropsiquiatricos da paciente e de
seu pai.

Quanto a adicgdo a drogas, deve ser considerado que o gene GRM7 esta associado a
multiplos processos neuronais que estdo relacionados com o uso de substancias e
desenvolvimento de vicios, como por exemplo, o alcoolismo. E um gene considerado de
susceptibilidade ao consumo de alcool (Melroy-Greif et al, 2011). A expressdo
constitucionalmente baixa de GRM7 atribuida a variagdes genéticas predispde ao consumo
excessivo desta substancia, contribuindo com a predisposicao a dependéncia. Esses dados sao
explicados pelo fato da neurotransmissdo glutamatérgica implicar em acdo estimulante e,
consequentemente, com a dependéncia de drogas (Gyetvai et al, 2011). Isso poderia explicar,
inclusive, o alcoolismo do pai da paciente. Infelizmente, seu avd paterno, que também era
alcoolista, ndo pdde ser avaliado porque ja havia falecido.

Além dos achados comportamentais, também foram observados sinais clinicos
dismérficos, maiores e menores, na paciente e em seu pai, que podem estar associados a

delecdo. N&o foram encontrados relatos destes achados em outros pacientes com delegdes em
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3p26.1 e envolvimento apenas do GRM7. Entretanto, também, nenhum deles apresentava a
mesma delecéo.

Diante dos achados da literatura, que associam alteragdes no gene GRM7 com alteragdes
neuropsiquidtricas, o fenétipo dos casos aqui apresentados pode ser associado a delecdo neste
gene. Contudo, considerando-se os aspectos dismorficos ndo relatados anteriormente, ndo esta
claro se a delecdo também pode ser associada aos dismorfismos faciais e a fenda palatal.

No entanto, é necessaria a analise funcional do gene alterado, a fim de esclarecer o
espectro fenotipico. A CNV permanece classificada como uma variante de significado incerto,

porém, com potencial patogénico que necessita ser esclarecido.
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Figure 2: Vista frontal e lateral esquerda da paciente (A) e de seu pai (B).
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Tabela suplementar I: Testes padronizados utilizados para avaliagdo neuropsicologica.

Caso indice Pai
Entrevista psicologica com a paciente e  Entrevista psicologica com o pai e familiares
familiares (filha e esposa)

Questionario de Capacidades e

Dificuldades (SDQ) Inventéario de Depressdo de Beck (BDI)

Inventario de Depressao Infantil (CDI) Inventario de Ansiedade de Beck (BAI)
Escala Multidimensional de Ansiedade Inventéario de Estresse para adultos de Lipp
para Criangas (MASC) (ISSL)

Entrevista Clinica Estruturada — edigéo
revisada (CIS-R)
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ABSTRACT

Addressing unmet health needs of persons living with congenital anomalies in low and
middle-income countries (LMIC) is a major challenge. Registries and databases are exemplary
tools capable to link research data with health programs. Since 2009, Brazil’s Craniofacial
Project (BCFP), a multicenter and voluntary research initiative, collects socioeconomic,
medical and genetic information on individuals with craniofacial anomalies through the
Brazilian Database on Craniofacial Anomalies (BDCA). The aim of this short communication
is to inform the debate on challenges to the provision of genetic assessment and counseling for
individuals with Syndromic Oral Clefts (SOC) through public health services in LMIC, such as
Brazil. Subjects were selected using BDAC methods as described elsewhere. Among 800
registered cases, 73 assigned as having SOC with no etiologic diagnosis were preselected for
genomic imbalances screening. Only 28 have timely reached baseline laboratory and image
tests using public health services facilities, and 22 were able to perform Chromosomal
Microarray Analysis. Genomic imbalances were identified in 4 (18.24%) of them, two of which
needed further investigation for etiologic diagnosis and genetic counseling. Results exemplify
barriers faced by the majority of population of Brazil to reach whole genetic assessment either
through public genetic services or in research settings. In this unfavorable scenario, BBAC has
allowed the recognition of individuals with similar needs, optimizing the scarce genetic
laboratory facilities in Brazil. Ultimately, BDAC has facilitated translation of research into care.
This experience may be successfully extended to other congenital anomalies and to LMIC with

similar characteristics.
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BRAZILIAN POLICES ON CONGENITAL ANOMALIES: THE CASE OF
ORAL CLEFTS

Brazil is a continental, multiethnic and multicultural country with marked regional
differences in economic development and access to health services. The majority of the
population accesses the public health system, so called Sistema Unico de Saude (SUS). SUS
has been implemented through the Federal Constitution of 1988, under the principles of
universality, equity and integrality, whith free-of-charge medical services to the entire
population, from basic to complex procedures [1,2].

Since the 1990s, government measures have been implemented to support the diagnosis
and treatment of congenital anomalies and genetic disorders in Brazil. Guidelines and
ordinances were enacted in order to meet the peculiarities of various subgroups of genetic
diseases, as for example the oral clefts (OC) services accreditation [3-12].

OC are congenital anomalies present in 1:600-1,000 live births. They are associated with
high neonatal morbidity and mortality, significantly impact the quality of life, and require
treatment by multidisciplinary teams, for what they have been considered a public health
problem by the World Health Organization (WHO) [13,14, 16-19].

OC comprise a broad phenotype spectrum and are characterized by the partial or
complete impairment of the lip (cleft lip), of the palate (cleft palate) or both (cleft lip and palate),
uni or bilaterally [15-17, 20, 21]. In about 30% of cases there are other concomitant anomalies,
which is called syndromic OC (SOC) [22-24]. Single gene alterations, teratogens and
chromosomal abnormalities constitute the main etiologies in the group of SOC. However, in
about 50% of these cases, the etiology is not clear [25-27].

Chromosomal alterations occur in 10 to 30%, comprising numeric and structural
aberrations, and variations of copies of DNA (copy number variation — CNVSs), which include
microdeletions and microduplications. For this reason, chromosomal microarray analysis
(CMA) has been used routinely as diagnostic screening in developed world [28-34].

Etiologic assessment of genetic diseases in Brazil is hampered by the shortage of
medical geneticists and specialized centers as well as by limited access to specific tests [1, 2,
12, 35-38]. In the case of OC, genetic assessment is not included among required procedures
that a specialized service should provide. Up to now, hospitals accredited by the Ministry of
Health as specialized units mostly focus on rehabilitation [3, 6, 7].

The newly created National Policy on Comprehensive Care for People with Rare

Diseases is aimed to overcome some unmet needs such as clinical evaluation and diagnostic
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tests in genetics [4]. Therefore, in addition to karyotype already included [47], this ordinance
encompasses fluorescent in situ hybridization (FISH), the Multiplex Ligation-dependent Probe
Amplification (MLPA), CMA, and DNA sequencing [4]. However, studies on feasibility, costs
and implementation strategies have not been carried out.

Brazil’s  Craniofacial =~ Project  (https://www.fcm.unicamp.br/fcm/cranio-face-
brasil/projeto-cranio-face-brasil), active since 2003, is a multicenter and voluntary initiative
aimed to provide scientific subsides to improve healthcare for persons living with craniofacial
anomalies through applied research.

One of its products was the development and implementation of the Brazilian Database
on Craniofacial Anomalies (BDCA) and the CranFlow — Craniofacial Anomalies: registry, flow
and management, an online application for standard collection, storage and treatment of
socioeconomic, demographic, clinical and genetic information [38].

In this short communication authors discuss challenges of the provision of genetic
assessment and counseling for individuals with Syndromic Oral Clefts (SOC) through the health
system of Brazil and present BDCA as a tool for translating research results to healthcare

setting.

FROM CLINICAL TO RESEARCH SETTING AND VICE VERSA: THE
EXPERIENCE OF BRAZIL’S CRANIOFACIAL PROJECT

Six BCFP-collaborating centers where genetic assessment of individuals with SOC is
part of the routine-care agreed to participate. Demographic, socioeconomic, clinical and genetic
information of subjects were recorded through CranFlow to feed BDCA as described elsewhere
[38].

The study protocol was approved by local and national Research Ethics Boards (#
668/2007, and 059/2008, 709/2008). Subjects or their guardians have given informed consent.

From a universe of 800 cases recorded, 73 subjects already diagnosed with SOC but
with no recognizable etiology were pre-selected to screening by CMA. Cases with atypical oral
clefts were excluded.

In order to improve genotype-phenotype correlation, peripheral blood karyotype with
G-band pattern, cardiac ultrasonography (CUS), and abdominal ultrasound (AUS) were
baseline-required tests. Magnetic resonance imaging of the skull and brain (MRI) was added

for cases with neuropsychomotor development delay and (or) intellectual disabilities
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(NPMD/ID). Accordingly, these baseline tests should be performed using local facilities
through SUS while a single BCFP unit for which biologic samples were sent provided CMA.

CMA was performed using chips CytoScan750K (Affymetrix Inc., Santa Clara, CA,
USA), in accordance with the manufacturer’s recommendations. Data analysis was carried out
according to the recommendations proposed by Palmer et al. [40] and an in-house protocol.

Of the 73 pre-selected cases, 31 (42.5%) were from the Northeast, 25 (34.2%) from the
South and 17 (23.3%) from the Southeast of Brazil. The age at the time of enroliment ranged
from less than one to 37 years, with 34 (46%) individuals aged less than one year (mean = 4.25;
median = 1.00 and SD = 7.49 years).

Baseline tests were concluded by 28/73 individuals. Figure 1 shows the distribution of
individuals who underwent CUS, AUS, MRI and karyotype test, according to geographic
region. Thirty individuals showed heart diseases, ten presented brain malformation and one
showed 46,XX,add(22)(q13) karyotype.

Screening by CMA, conducted in 22/28 individuals, identified alterations in 4 (18.24%).
Among these, two were pathogenic and two potentially pathogenic alterations, requiring
complementary and customized laboratory techniques for elucidation. Cases are described as
follows.

Case 1: three years old boy, single son of nonconsanguineous young couple, with no
familial recurrence. He showed intrauterine growth restriction, failure to thrive, NPMD,
recurrent otitis, feeding difficulties, hyperactivity, palatal cleft and other minor congenital
defects (MCD). Karyotype, CUS, AUS and MRI tests were normal. A pathogenic genomic
imbalance (17p13.3 microdeletion) was detected [41].

Case 2: 30-days old girl of a nonconsanguineous young couple, with no familial
recurrence. She presented palatal cleft, and multiple MCD. She evolved with failure to thrive,
NPMD, episodes of upper gastrointestinal bleeding due to vascular anomalies. CUS showed
atrial septal defect and tricuspid insufficiency. AUS presented cavernous transformation of the
portal vein, dilation of splenic vein and left renal agenesis. Digestive endoscopy revealed
esophageal varix, hypertensive gastropathy and duodenal erosion. MRI was normal. Karyotype
was 46,XX,add(22)(ql3). Additional material was identified by FISH (probes BAC RP11-
35P16, RP11-27M24) as a segment of the short arm of chromosome 16. CMA revealed a
pathogenic imbalance (microduplication 16p13.2-16p13.3 and microdeletion 22q13.33).
Another platform of CMA (SNP-array 850K Illumina®) was used for confirmation of results
[42].
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Case 3: thirteen years old boy, first son of a nonconsanguineous young couple, with
medical history of NPMD in a sister. He was short, presented NPMD/ID, palatal cleft and other
MCD. Karyotype, CUS and AUS tests were normal. MRI revealed subcortical heterotopia.
Potentially pathogenic genomic imbalance (microduplication Xq24-Xq26.1) was detected [43].
Total elucidation of this case depends on X-chromosome inactivation studies on the individual
and his parents.

Case 4: three years and four months old boy, first son of a nonconsanguineous young
couple, with no familial recurrence. He showed intrauterine growth restriction, failure to thrive,
NPMD, delayed bone maturation, penoscrotal inversion, right cryptorchidism, and other MCD.
AUS showed horseshoe kidney with significant hydronephrosis. Karyotype, CUS and
transfontanellar ultrasound showed no abnormalities. CMA reveled a 16p13.11 deletion, with
no gene content, and a 2936.3-2q37.1 potentially pathogenic deletion. Parents’ assessment is
critical for the completion of this etiologic investigation.

Present study was conducted in a sample of individuals with SOC from the three most
populous regions of Brazil. There was wide variation in age at first genetic assessment, which
included adults. This bad situation reflects the difficulty of access and scarcity of specialized
services in SUS, as already mentioned in several other studies [1, 35, 44-48].

The baseline diagnostic tests (karyotype, CUS, AUS and MRI) using SUS facilities were
completed in only one third of the 73 cases. Frequency of individuals who had performed CUS,
karyotype and AUS was higher than 60%. The low frequency of MRI may be related to the
unavailability of this test, which is assigned as complex procedure in SUS.

Although karyotype is the more widely available genetic test in SUS [49], higher rates
of subjects with karyotype were precisely found in services that have own cytogenetic
laboratory, mainly serving to research purposes. Problems of access to genetic tests through
SUS have been emphasized in studies with different approaches [1, 6, 35, 39, 45, 47, 48].

Besides unavailability and limited access, non-attendance of the users at medical
appointments is a recurrent problem across the Country, with rates generally above 25%. There
is a myriad of factors underpinning abandonment of medical follow-up. Long time elapsed to
complete medical assessment through SUS, comorbidities and associated mortality, as well as
socioeconomic barriers, contributes to this situation [47, 48, 50-52].

It is noteworthy that above-mentioned baseline tests are indispensable to the genotype-
phenotype correlation. Incomplete phenotype characterization hinders this correlation and, in

many circumstances, the definition of pathogenicity of the genomic imbalance detected.
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In economic developed world, CMA is established as a screening test for congenital
anomalies and intellectual disability [53] and, in many situations, it enables the etiologic
diagnosis [54, 55]. Furthermore, CMA of parents is critical to recognize inherited variants and
to define pathogenicity as exemplified by case 4 here reported. Thus, extending genetic
etiologic assessment to parents and other family members should be seen as a right rather than
a scientific research issue.

In this study, genomic imbalances were identified with similar frequencies to those
described by Anh et al. [30] and Dorfman et al. [31]. The genotype-phenotype correlation
enabled the conclusive diagnosis in two individuals (cases 1 [41] and 2 [42]), while
complementary approaches are needed in the other two cases. Unavailability of complementary
genetic tests in either the laboratories associated to the BCFP and SUS has prevented the whole

assessment and genetic counseling of these cases.
FINAL REFLECTIONS AND SUGGESTIONS

This is a national pilot study on etiologic assessment of individuals with SOC
juxtaposing clinic and research scenarios. CMA results revealed causative genomic imbalances,
corroborating the literature regarding the applicability of this technology in these cases. Results
also have revealed barriers faced by the majority of population of Brazil to reach complete
genetics assessment either through public health services or in research settings.

From the perspective of the National Policy on Comprehensive Care for People with
Rare Diseases, and considering Brazil’s continental dimension and limited resources, it would
be reasonable to draw and implement a national diagnostic network according levels of technic
complexity. This network would optimize financial and human resources, decrease the waiting
time for diagnosis, and bring health genetic services closer to the principles of universality,
equity and integrality of the actual health system. It would also help to move Brazil towards
genomic medicine era.

The use of databases in health is a strategy for gathering relevant information for public
policies. In Brazil, such as in other LMIC, information on congenital anomalies is limited to
birth prevalence and associated mortality, which hinders a comprehensive epidemiologic and
health needs characterization.

BCFP-collaborating services has been feeding BDCA with demographic,
socioeconomic, clinical and genetic data through a standard method since 2009. Information
gathered has allowed the recognition of individuals with similar needs regarding etiologic

assessment. From community viewpoint, this strategy enables not only the optimization of
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resources for diagnosis, but also the recognition of characteristics of population-groups, which
is a valuable subside when formulating public policies.

Besides collective benefits, this approach has allowed genetic counseling for subjects
and their families. Ultimately, BDAC has facilitated translation of research into care. The
experience here reported may be successfully extended to other congenital anomalies and to
LMIC with similar characteristics.
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FIGURE LEGENDS

Fig. 1. Baseline tests carried out according to geographic region.
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5. CONCLUSOES

1. O estudo das caracteristicas epidemioldgicas e possiveis fatores etiologicos em
individuos com fendas orais tipicas (FOT) sindrémicos e ndo sindrdmicos da
BBAC/SJRP/CranFlow® mostra que sexo, ascendéncia nativa e baixa renda familiar
sdo fatores de risco para a casuistica investigada.

2. Os fatores etiologicos envolvidos com as FOT sdo multiplos e complexos, com
destaque para a alta frequéncia de doencas genéticas, especialmente da Sindrome de
Delecéo 22q.

3. Ha falta de informacdo dos pacientes e suas familias sobre fendas orofaciais, o que
leva ao atraso no diagndstico e no tratamento.

4. Embora a maioria dos resultados corrobore os previamente descritos na literatura, 0s
achados do presente trabalho permitem a caracterizacdo dos atendidos no centro
colaborador Hospital de Base e acrescentam conhecimento sobre o fendtipo dos
afetados.

5. A utilizacdo de um banco de dados consiste numa Otima estratégia para identificar
caracteristicas importantes dos pacientes com FOT. O conhecimento das
caracteristicas epidemiologicas e etioldgicas, dos fatores de risco e de acesso a
tratamentos especificos por individuos com FOT sdo essenciais para entender a
realidade dos pacientes, promover cuidados de salde adequados e politicas publicas
voltadas para a superacdo de desigualdades.

6. Politicas de educacdo para a populacdo e a formacdo de profissionais de saude
qualificados para diagndstico e orientacdo ao acesso a saude de individuos com FOT

devem ser enfatizadas como uma das prioridades na area.
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