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Resumo da Dissertagéo

Introducéao:

A prescricdo de medicamentos durante a gestacdo é uma pratica clinica
disseminada. Além disso, a suplementacéo periconcepcional com &cido félico
(SPAF) é uma questdo de saude publica relevante.

Objetivos:

Avaliar o uso de medicamentos e drogas de abuso por gestantes com fetos
portadores de malformacdes atendidas em um Servico de Medicina Fetal de
referéncia do Sul do Brasil.

Material e Métodos:

Estudo de caso e controle, realizado a partir de revisdo dos prontuarios e de
entrevista com coleta de dados. Os casos foram constituidos de gestantes
cujos bebés apresentavam evidéncia de alguma malformagcédo e que foram
acompanhadas pelo Servico de Medicina Fetal do Hospital Materno Infantil
Presidente Vargas, RS. Os controles consistiram de gestantes com bebés sem
indicios de anomalias. Aplicou-se um protocolo clinico, que incluiu informacdes
relacionadas ao uso de medicamentos e drogas de abuso na gestacao.
Resultados:

A nossa amostra serd composta de 316 casos e 632 controles. Resultados
parciais do estudo foram utilizados para a confeccdo de um artigo sobre a
SPAF. A amostra neste trabalho foi composta de 765 méaes avaliadas apos o
parto. A frequéncia geral de SPAF foi de 51,5%, e o uso adequado ocorreu em
apenas 1,6%. Os fatores associados a ma adesao consistiram na idade das

mulheres (P=0,009), menor escolaridade (P=0,023), maior numero de
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gestacbes (P=0,003), menor numero das consultas pré-natais (P=0,050) e
inicio tardio do pré-natal (P=0,037). Quanto a realizacdo adequada da SPAF,
encontramos uma associagdo apenas com a idade das méaes (P=0,027) e a
falta de planejamento da gravidez (P=0,004).

Conclusoées:

A SPAF em nosso meio parece estar longe do objetivo ideal, sendo que
parecem existir grupos de risco, como mulheres jovens e aquelas com
gestacdes ndo planejadas. Pretende-se ainda realizar mais estudos com o0s
dados coletados, tentando aprofundar o conhecimento sobre o uso dos

medicamentos durante a gestacao.

Palavras-chaves: uso de medicamentos; gravidez; defeitos congénitos; acido

folico; prevencao.



1. Introducéao

O uso de medicamentos durante a gestacdo € algo comum. Estudos
demonstram que quase todas as gestantes utilizam pelo menos algum tipo de
medicamento, apesar do potencial teratogénico de alguns deles. O seu efeito
durante a gestacdo depende de varios fatores, incluindo o periodo de
exposicdo e a dose (CGDUP,1992; Bonassi e cols.,1994; Fonseca e cols.,
2002; Oso6rio-de-Castro e cols., 2004; Baldon e cols., 2006).

No contexto de saude em que vivemos, a prescricdo de medicamentos €
uma pratica clinica disseminada (Ciconelli e cols., 2001). A Organizacao
Mundial de Saude (OMS) vem preconizando em suas politicas o uso racional
de medicamentos, a adocao de lista de medicagdes prioritarias e a criacdo de
protocolos clinicos. Além disso, ela destaca a necessidade de constante
avaliacdo dos processos relacionados aos medicamentos, das praticas de
prescricdo pelos profissionais da saude e de responsabilidade dos pacientes,
de estabelecer a necessidade do uso do medicamento em cada caso, da
escolha do melhor medicamento, da prescricdo adequada da dose e da
garantia de informacdo ao paciente a respeito da terapéutica adotada (WHO,

2004).

1.1. Uso geral de medicamentos na gestacao

Algumas caracteristicas, como a dificuldade de acesso aos servi¢os de

saude, venda indiscriminada de medicamentos em farmacias, falta de um

sistema de farmacovigilancia eficiente e a crenca da populacdo no poder dos



medicamentos, fazem com que o consumo de farmacos pela populacéo
aumente (Bertoldi e cols., 2010).

O uso de medicamentos durante a gestacdo é frequente, como ja
salientado previamente. Estudos demonstram que quase todas gestantes
utilizam pelo menos algum tipo de medicamento, e a média de uso durante a
gestacdo fica em torno de 1,5 a 4,2 medicamentos. Além disso, muitos deles
sao utilizados sem prescricdo (CGDUP, 1992; Bonassi e cols., 1994; Fonseca e
cols., 2002; Osoério-de-Castro e cols., 2004; Baldon e cols., 2006).

Assim, gestantes continuam sendo expostas a um grande numero de
medicamentos, cuja seguranca nem sempre esta bem estabelecida, colocando
em risco tanto a sua saude como a de seu concepto (Carmo, 2003). O aumento
da escolaridade esta associado com um maior numero de medicamentos
utilizados na gestacao. Uma explicacdo para este achado é que quanto maior a
escolaridade, maior é também o nivel socioecondmico e, por consequéncia de
uma renda maior, existe um maior consumo de medicamentos (Buitendijk e
Bracken, 1991; Bonassi e cols., 1994).

De acordo com o Collaborative Group on Drug Use in Pregnancy
(CGDUP, 1992), muitas medicacbes sao amplamente utilizadas durante a
gestacdo, porém sem um fim justificavel para o seu uso. A prescricao de
medicamentos durante a gestacdo € um dilema para os profissionais da saude,
visto que ainda sdo desconhecidos os efeitos teratogénicos da maioria dos
medicamentos (Mengue e cols., 2001). Para o uso de medicacdes durante a
gestacado é indispensavel que a equipe de saude esteja ciente de diretrizes e
evidéncias cientificas, a fim de que as gestantes recebam o adequado

tratamento (Nordeng e cols., 2010).
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O uso de medicamentos durante a gestagcao comecgou a ser reavaliado a
partir das décadas de 1950 e 1960, quando milhares de criangcas nasceram
malformadas devido a exposicdo materna a talidomida (Mellin e Katzenstein,
1962; Carmo e Nitrini, 2004; Osorio-de-Castro e cols., 2004). A talidomida era
um sedativo utilizado durante a gestacdo para alivio de nauseas e vomitos.
Estudos demonstraram que as gestantes com fetos malformados tiveram
exposicdo ao medicamento no primeiro trimestre da gestagao (Costa e cols.,
1993). Ap6s a ampla divulgacdo dos efeitos teratogénicos da talidomida,
iniciou-se uma discussao sobre a seguranca da utlizacdo de novos
medicamentos e da importancia de normas mais rigorosas para o inicio de
novos estudos clinicos. Além disso, houve a criagdo de 6rgdos de vigilancia
farmacoldgica para a adequada regulacdo de uso de medicamentos durante o
periodo gestacional, e novas praticas de prescricdo foram necessarias para
evitar episodios semelhantes envolvendo medicamentos e efeitos teratogénicos
(Forfar e Nelson, 1973; CGDUP, 1992).

Os medicamentos devem ser evitados por mulheres que estdo ou que
podem se tornar gravidas. Muitos medicamentos possuem seus efeitos
teratogénicos conhecidos, todavia a seguranca da maioria dos farmacos
utilizados durante a gestacdo tem sido discutida. Os seus efeitos durante a
gestacdo dependem de varios fatores, dentre eles a salude da gestante, o
periodo em que a medicacdo foi utilizada e a dosagem (Puranik e cols., 2012).
Um fator que leva as gestantes a utilizarem medicamentos durante a gestacao
€ a pré-existéncia de doencas cronicas, tais como hipertensdo arterial
sistémica, asma, epilepsia, arritmias cardiacas e diabetes melito (Fonseca e

cols., 2002).
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A informagao sobre as consequéncias e 0s riscos do uso de medicacgoes
durante a gravidez sdo de extrema importancia para a saude da gestante e do
feto, sendo que apenas 27,7% das gestantes recebem estas orientagbes
(Fonseca e cols., 2002).

Ha situagbes nas quais o0 emprego de medicamentos durante a gestacao
pode acarretar vantagens, tanto para a gestante quanto para o feto. Por
exemplo, quando ha risco de parto prematuro, utiliza-se a corticoterapia para o
amadurecimento do pulméo fetal entre 24 e 34 semanas de gestacéo. Outro
exemplo é a utilizagcdo de antibiéticos para conter o avanco de infeccdes
crdnicas durante a gestacao e o periodo intraparto (Goldenberg e Rouse, 1998;
Lamont, 2000).

Ao levantar a hipotese do uso de medicamentos durante a gestacéo é
preciso colocar na balanca os beneficios para a gestante e os riscos para o feto
(Benjamin, 2003). Existem inumeras lacunas no conhecimento sobre as
consequéncias para o feto do uso de medicamentos durante a gestacao. Por
isso, 0 uso de medicamentos durante a gravidez pode ser considerado uma
questao de saude publica (De Jong-van den Berg e cols., 1991).

Em relacdo as doencas maternas, a fenilcetonuria materna néo tratada
esta relacionada a um risco 6 vezes maior de desenvolvimento de cardiopatias
congénitas (Rouse e Azen, 2004). O diabetes melito materno parece induzir
malformacdes cardiacas antes da sétima semana de gestacdo (Kousseff,
1999). As infec¢cbes maternas associadas a malformagdes congénitas foram
sugeridas pela primeira vez na observagao da sindrome da rubéola congénita
em fetos cujas maes apresentaram rubéola na gravidez (Gregg e cols., 1945).

O lupus eritematoso sistémico esta relacionado com um risco aumentado de
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desenvolvimento de cardiopatias congénitas (Stephensen e cols., 1981). Filhos
de mulheres com epilepsia tém um risco aumentado de desenvolver
malforma¢des congénitas, sendo este relacionado principalmente a terapia
medicamentosa que as gestantes fazem uso (Barrett e Richens, 2003).

As informagbes sobre a seguranca do uso de medicamentos em
gestantes sdo muitas vezes insuficientes, considerando que estas nao séo
incluidas nos estudos clinicos realizados durante o desenvolvimento da maior
parte dos medicamentos (FDA, 2002). Apenas menos de 1% dos
medicamentos produzidos séo registrados na categoria A da classificacdo de
risco do FDA (Food and Drug Administration), ou seja, considerados de uso

seguro na gestacao (FDA, 2002).

1.2. Potencial teratogénico

Um agente teratogénico € aquele que produz uma alteracdo, maior ou
menor, na morfologia e/ou fisiologia normais do feto (Niebyl, 1989). Eles podem
ser de natureza quimica, bioldgica, fisica, ou simplesmente estados carenciais
durante a gestacdo (Dicke, 1989). Os teratégenos quimicos, como drogas de
abuso e medicamentos, merecem destaque especial, visto que seu uso é
frequente na populacao (Schuler-Faccini e cols., 2002; Banhidy e cols., 2005).

Os seres humanos estdo expostos a inimeras substancias. Contudo,
poucas destas podem ser classificadas como agentes teratogénicos (Schuler-
Faccini e cols., 2002). A acdo de um medicamento teratogénico sobre o
embrido ou o feto depende de varios fatores, tais como: o estagio de

desenvolvimento, relacdo dose-efeito, genodtipo materno-fetal e potencial
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teratogénico (Lo e Friedman, 2002). A FDA classifica os medicamentos em 5
categorias de risco (Geib e cols., 2007):

Categoria A - considerada sem risco;

Categoria B — pesquisas em animais ndo demonstraram risco, mas ndo ha
estudos em mulheres gravidas;

Categoria C — estudos em animais revelaram efeitos adversos no feto, e ndo ha
pesquisas em mulheres gravidas;

Categoria D — evidéncia de risco fetal, porém o beneficio para gestante pode
justificar o uso;

Categoria X — alteracdes fetais documentadas, sendo contra indicado na
gravidez;

Nao classificados (NC), quando nao foi possivel obter informacdes a respeito
do medicamento em questéao.

O uso de medicamentos durante a gestacéo para fins terapéuticos pode
causar complicacbes estruturais e funcionais graves no feto em
desenvolvimento (Kacew, 1994). Muitos medicamentos administrados a
gestantes atravessam a barreira placentaria. Com isso, ha exposi¢cao do feto
em desenvolvimento aos seus efeitos farmacolégicos (Della-Giustina e Chow,
2003). Além disso, apenas menos de 30 tipos de medicamentos possuem um
potencial teratogénico reconhecido (Koren e cols., 1998).

Estudos que avaliaram o potencial teratogénico de medicamentos
prescritos durante a gestacdo evidenciaram que aproximadamente 1% das
gestantes recebem prescricdo de medicamentos com potencial teratogénico

conhecido (De Jong-van den Berg e cols., 1991; Andrade e cols., 2006).
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Puranik e cols. (2012) realizaram um levantamento sobre problemas
com medicamentos comumente utilizados durante a gestacdo. Os farmacos
foram divididos em categorias: ansioliticos, antibioticos, anticoagulantes,
anticonvulsivantes, anti-hipertensivos, quimioterapicos, estabilizantes do
humor, anti-inflamatérios ndo esteroidais, hormoénios sexuais, anti-
hiperglicemiantes orais, e medicamentos para tratamento de pele e de doencas
relacionadas a glandula tiredide. Dentre os ansioliticos, o diazepam, quando
utilizado na gravidez, causa depresséo, irritabilidade, tremores e reflexos
exagerados no recém nascido.

Os antibidticos também sao citados. Por exemplo, o cloranfenicol pode
levar a sindrome do bebé cinzento em mulheres ou bebés com deficiéncia de
glicose-6-fosfato-desidrogenase (G6PD). As fluoroquinolonas levam a
alteracGes articulares vistas em animais. A canamicina pode gerar danos na
orelha do feto e consequente surdez. A nitrofurantoina em mulheres ou fetos
com deficiéncia de G6PD pode levar a ruptura dos eritrocitos. A estreptomicina
pode causar surdez. As sulfonamidas utilizadas na gestacdo podem acarretar
ictericia e danos ao cérebro do feto. Por outro lado, em mulheres ou fetos com
deficiéncia de G6PD, elas podem provocar a ruptura dos glébulos vermelhos. A
tetraciclina desencadeia crescimento 0sseo deficiente, amarelamento dos
dentes, pré-disposicdo a caries e insuficiéncia hepatica na gestante (Puranik e
cols., 2012).

Dentre os anticoagulantes, destaca-se a heparina, que pode levar a
osteoporose e a plaquetopenia na gestante. Além da heparina, o warfarin
causa a sindrome do warfarin fetal e sangramentos, tanto na gestante como no

feto (Puranik e cols., 2012).
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Anticonvulsivantes como a carbamazepina, a fenitoina e o fenobarbital
podem ocasionar defeitos no nascimento e problemas de sangramento no
recém nascido. A trimetadiona aumenta o risco de aborto espontaneo, de
defeitos de nascimento, incluindo anomalias no palato, coracao, face, cranio,
maos e O6rgdos abdominais. O &cido valproico aumenta o risco para
malformagbes congénitas, incluindo defeitos no palato, coracéo, face, cranio,
membros e coluna vertebral (Puranik e cols., 2012).

O grupo dos anti-hipertensivos também pode gerar complicacbes para a
gestante e o feto. Os inibidores da enzima conversora da angiotensina (ECA),
quando utilizados na gestacdo, podem lesar os rins do feto, levando a
oligodramnio e, consequentemente, anormalidades de face, pulmdes e
membros. Os beta-bloqueadores podem levar ao retardo do desenvolvimento
do feto por diminuirem a frequéncia cardiaca e pela hipoglicemia. Os diuréticos
tiazidicos podem causar diminuicdo do crescimento do feto pela reducdo da
quantidade de oxigénio, plaquetas, sédio e potassio (Puranik e cols., 2012).

Defeitos congénitos tém sido verificados também em experimentos com
quimioterapicos, como a actinomicina. Os medicamentos busulfan, clorambucil,
ciclofosfamida, mercaptopurina e metotrexato podem levar ao desenvolvimento
de malformacgdes congénitas, como o subdesenvolvimento da mandibula, pé
torto, e anormalidades nos ossos do cranio, ouvido e coluna vertebral. A
vincristina e a vinblastina levam a defeitos do nascimento vistos em animais
(Puranik e cols., 2012).

Dentre os estabilizadores do humor, o litio desencadeia malformacdes

congénitas, principalmente envolvendo o coragdo. O recém-nascido pode
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apresentar também letargia, tbnus muscular reduzido, hipoatividade da tireoide
e diabete insipido (Puranik e cols., 2012).

Entre os anti-inflamatérios ndo esteroides, a aspirina e outros salicilatos,
o ibuprofeno e o naproxeno, quando utilizados em grandes doses, podem levar
a um fechamento prematuro da conex&o entre a aorta e a artéria pulmonar
(fechamento do ducto arterioso, ou canal arterial). O uso destas medicagOes
leva ao desenvolvimento de oligodramnio (Puranik e cols., 2012).

Os anti-hiperglicémicos orais também vém sendo relacionados a
complicagbes para o feto. Por exemplo, a clorpropamida e a tolbutamida
causam hipoglicemia no recém nascido (Puranik e cols., 2012).

Os hormodnios sexuais, 0 danazol e a progestina sintética, quando
utilizados no inicio da gestacédo, podem levar a virilizagdo dos 6rgdos sexuais
de fetos do sexo feminino. O dietilbestrol, quando utilizado por mulheres
gestando fetos do sexo feminino, pode dar origem a alteragbes uterinas no
bebé, risco aumentado de cancer vaginal e complicacbes durante a gravidez.
Quando utilizados em gestantes de fetos masculinos, os hormdénios sexuais
podem levar ao surgimento de malformacdes de pénis (Puranik e cols., 2012).

MedicacOes utilizadas durante a gestacdo para o tratamento de pele,
como o etretinato e a isotretinoina, estdo associadas a ocorréncia no feto de
malformacdes cardiacas, hidrocefalia, déficit intelectual e orelhas pequenas
(Puranik e cols., 2012).

MedicagOes utilizadas no tratamento de doencgas relacionadas &
glandula tireoide podem causar complicacbes no feto. O metimazole causa
hipoatividade da tireoide e defeitos no couro cabeludo do feto. Por outro lado, o

propiltiouracil causa hipoatividade da glandula. O iodo radioativo pode também
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destruir a tireoide do feto e, quando utilizado no final do primeiro trimestre,
pode levar a hiperatividade e ao aumento da glandula. A triiodotironina causa
hiperatividade e aumento da tireoide fetal (Puranik e cols., 2012).

A ingestdo materna de vitamina A, como retinoides, pode provocar
cardiopatias congénitas, malformacdes do sistema nervoso central (SNC),

micrognatia, fenda palatina e anomalias oculares (Dai e cols., 1989).

1.3. Malformacdes fetais

Para ocorrer o desenvolvimento normal do feto é necessaria a
ocorréncia de dois fendbmenos principais: orientacdes genéticas para
morfogénese e capacidade dos tecidos para completar o processo metabdlico
geral. O desenvolvimento normal e anormal ocorre de maneira que 0s 0rgaos e
sistemas sdo formados e estabilizados até a diferenciacdo final tornar-se
completa, dependente de orientacdes genéticas até um plano celular mais
habilitado na formacao de tecidos para conduzir as fun¢cdes metabdlicas gerais
essenciais para sobrevivéncia da célula (Hendricks e cols., 1988). As
malformacdes congénitas sao decorrentes de um defeito morfolégico, presente
ao nascimento, resultante de um processo de desenvolvimento embrionéario
intrinsicamente anormal. O embrido é suscetivel a agentes teratogénicos
durante a formacdo dos tecidos e dos 6rgdos, sendo o tipo de anomalia
dependente de quais partes destes tecidos e 6rgaos estardo mais suscetiveis
no momento de acao do teratdgeno (Moore e Persaud, 2004).

Defeitos congénitos sdo descritos em 2 a 3% de todos os recém

nascidos vivos (Nicola e cols., 2010), sendo que a mortalidade infantil atribuida
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aos mesmos vém crescendo nos ultimos anos (Mathias e cols., 2008). A idade
materna acima dos 30 anos e precoce, inferior a 20 anos, estdo associadas
com um aumento no risco de gestacdes com fetos portadores de malformacdes
(Reefhuis e Honein, 2004).

A ultrassonografia pré-natal pode ser utilizada para detectar a maioria
das anormalidades congénitas. Além disso, ela pode ser utilizada para avaliar
alteracdes morfolégicas em todos os trimestres da gravidez (Gadelha e cols.,
2009). Atualmente, além da ultrassonografia bidimensional, ha a tridimensional
e a tetradimensional que podem complementar a avaliagdo. A ultrassonografia
tridimensional (3D) é uma técnica que surgiu em meados dos anos 1980 que
permitiu um avanc¢o no diagndstico por imagem, principalmente na ginecologia
e obstetricia (Kurjak e cols., 2004). Uma nova técnica permite que a imagem
3D seja transformada em um modo em tempo real que € a ultrassonografia de
quarta dimenséo (4D), possibilitando uma maior avaliacdo da morfologia fetal
(Andonotopo e col., 2005).

A ressonancia magnética para avaliacdo fetal foi utilizada pela primeira
vez em 1983, e se detinha a avaliar a placenta e os 6rgdos maternos. Isto
porque a movimentacao fetal dificultava as imagens. Porém, com a evolucao
dos equipamentos, estas imagens se tornaram mais nitidas (Smith e cols.,
1983). A ressonancia magnética pode ser utilizada também como exame
complementar a ultrassonografia (Ximenes e cols., 2008). Contudo a mesma
usualmente ndo se encontra disponivel em servicos do Sistema Unico de
Saude (SUS).

Contudo, é importante ressaltar que a utilizacdo de medicamentos

durante a gestacdo pode causar anomalias nos fetos (Gomes e cols., 1999).
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Isto tem maiores chances de acontecer quando o medicamento com potencial
teratogénico € utilizado no primeiro trimestre de gravidez, periodo em que
ocorre a diferenciacdo embrioldgica. No segundo e terceiro trimestres podem
ocorrer problemas ao feto decorrentes de alteracdes na fisiologia materna e de
efeitos farmacolégicos sobre o feto (Carmo e Nitrini, 2004).

Em média 50 a 60% dos casos de malformacdes congénitas tém sua
causa desconhecida. Os outros 40% as causas podem ser divididas em trés
categorias: genéticas (anomalias cromossoémicas), ambientais (teratdgenos) e
multifatoriais ou mistas (genética e ambiental) (Camelier e cols., 2007).

Drogas utilizadas no periodo gestacional podem afetar o feto de diversas
formas: ocorréncia de desenvolvimento anormal, malformacbes e até Obito.
Existem muitos mecanismos que podem levar a estas complica¢cdes, como as
alteracdes na funcdo da placenta, com constricdo dos vasos sanguineos,
gerando déficit de nutrientes e de oxigénio para o feto. Além disso, podem
induzir contragdes uterinas precoces que causam lesdes no feto, provocando
trabalho de parto prematuro (Sachdeva e cols., 2009).

O uso de drogas de abuso pela gestante pode também causar defeitos
congénitos (Silveira e cols., 2013). O consumo de alcool e de tabaco durante o
periodo gestacional pode desencadear diversas complicacdes para o feto.
Além disso, ndo existe dose segura para o consumo de drogas. Com isso, ha a
recomendacdo de se evitar qualquer uso das mesmas durante a gestacao
(Freire e cols., 2009). Ha evidéncias de que mulheres que usam drogas
durante a gestacdo provavelmente apresentam histéria familiar de abuso das

mesmas (Hans, 1999).
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O consumo de élcool durante a gravidez, principalmente no primeiro
trimestre, pode resultar na sindrome alcodlica fetal (Willford e cols., 2004). O
primeiro relato associando o consumo materno de alcool e malformacdes fetais
foi realizado por Jones e Smith em 1973 (Clarren e Smith, 1978).

O hébito de fumar, inicialmente constituido como uma prética cultural de
grupos indigenas, hoje se encontra disseminado mundialmente como uma
epidemia relacionada direta ou indiretamente a diversas doencas (Kroeff e
cols., 2004). O consumo de tabaco durante a gestacdo pode desencadear
diversas consequéncias para o feto, dentre estas: retardo de crescimento
intrauterino e baixo peso ao nascer (Siener e cols., 2000).

Anomalias congénitas associadas ao uso da cocaina tém sido relatadas,
dentre estas, malformacdes urogenitais, anormalidades distais de membros,
gastrosquise, defeitos cardiacos e malformagBes do SNC. H& relatos de
disturbios na migracdo neuronal e no desenvolvimento prosencefalico, como
agenesia de corpo caloso, auséncia de septo pellcido, displasia septo-Optica,
esquizencefalia, hipoplasia do nervo 6ptico e coloboma da retina (Chasnoff e
cols., 1992; Rotta e Cunha, 2000). Os mecanismos que podem levar a estes
efeitos  teratogénicos incluem hipoxemia e anormalidades nos
neurotransmissores (Chasnoff e cols., 1992; Malanga e Kosofsky,1999; Rotta e
Cunha, 2000). O consumo de cocaina durante a gestacdo poderia levar
também a um risco aumentado de malformacgfes cardiacas fetais (Ferencz e

cols., 1997).

1.4. Estudos que avaliaram o uso de medicamentos e de drogas de abuso

durante a gestacao
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O uso de medicamentos durante a gestacdo é uma pratica
frequentemente vista e que pode desencadear consequéncias para o feto em
desenvolvimento (Osoério-de-Castro e cols., 2004; Baldon e cols., 2006).
Enquanto algumas exposi¢cdes a medicamentos sdo conhecidas por causar
defeitos ao nascimento, ndo h& informacdes suficientes sobre os riscos e
seguranca para a grande maioria dos medicamentos (Mitchell e cols., 2011).

A realizagéo de estudos clinicos utilizando medicamentos em gestantes
ndo é eticamente aceito devido a inumeros fatores. Com isso, as Unicas
evidéncias que existem sobre a seguranca do uso destes medicamentos na
gestacdo sdo aquelas advindas de estudos n&o-clinicos de toxicidade
reprodutiva em espécimes animais. Neste contexto, as dulvidas quanto aos
riscos para o feto convivem com a necessidade pratica de tratar mulheres
gravidas que apresentem doencas (Osoério-de-Castro e cols., 2004).

No estudo de De Jong-van den Berg e cols. (1991), desenvolvido com
mulheres gravidas no Paquistédo, evidenciou-se que a maioria das prescricdes
de medicamentos (55,4%) ocorreu no terceiro trimestre de gravidez, seguido
pelo segundo (33,6%) e pelo primeiro (11%). Lacroix e cols. (2000),
demonstraram que 99% das gestantes francesas receberam pelo menos a
prescricdo de um medicamento durante o periodo gestacional.

Mitchell e cols. (2011) realizaram um estudo transversal em Boston e na
Filadélfia no periodo de 1976-2008. A populacao deste estudo foi composta por
25.313 gestantes. Dentre estas, 19.297 apresentavam bebés com
malformacgfes. Para a analise dos dados deste estudo os grupos nédo foram

divididos em casos ou controles, e sim avaliada a populacéo total; assim, o0 uso
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de medicamentos durante a gestacdo e o nimero médio usado em qualquer
momento durante a gravidez aumentou em 68%, passando de 2,5
medicamentos em 1976-1978 para 4,2 medicamentos em 2006-2008. A
utilizacdo de 4 ou mais medicamentos no primeiro trimestre quase triplicou,
passando de 9,9% para 27,6%. O numero médio de medicamentos variou de
acordo com o Estado de residéncia. O uso de medicamentos durante a
gestacdo associou-se com a idade materna e com o maior nivel educacional,
sendo maior entre os brancos nao-hispanicos e menor entre os hispanicos.

Existem descricbes mais antigas de que cerca de 20% das norte-
americanas e 24% das canadenses fumariam durante a gestagdo (Connor e
Mcintyre, 1999; Orleans e cols., 2001).

No estudo desenvolvido por Colvin e cols. (2007), avaliou-se o consumo
de alcool por gestantes australianas. A grande maioria (81,7%) delas ingeriu
alcool durante a gestacdo e 30% fumaram. Cerca de metade das gestacles

(46,7%) nao haviam sido planejadas.

1.5. Estudos que avaliaram o uso de medicamentos e de drogas de abuso

durante a gestacao no Brasil

No Brasil, sdo poucos os estudos que avaliaram a teratogenicidade,
sendo que a maioria foi realizada durante a fase pré-natal (Fonseca e cols.,
2002; Schuler-Faccini e cols., 2002). A literatura carece de informacdes de
estudos que avaliem o uso de medicamentos durante a gestacdo em criangas

nascidas com malformacfes (Ramos e cols., 2008).
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Em um estudo realizado com gestantes brasileiras por Gomes e cols.
(1999) verificou-se que a média de medicamentos utilizados no periodo
gestacional ficou em 4,2 por gestante.

O estudo de prevaléncia realizado por Cunha e cols. (2001),
desenvolvido em Porto Alegre, com 739 criangas nascidas no Centro
Obstétrico do Hospital de Clinicas de Porto Alegre, no periodo de marco de
1999 a junho de 1999, teve como objetivo estimar a prevaléncia do uso de
cocaina durante a gestacdo através de entrevista com as maes a analise do
meconio. Através da entrevista realizada com as maes, a frequéncia do uso de
cocaina foi de 2,4%; por outro lado, na analise do mecdnio observou-se uma
frequéncia de 3,4%, sendo a prevaléncia geral de uso de cocaina no estudo de
4,6%.

Mengue e cols. (2001), realizaram um estudo transversal entre 1991 e
1995, nas cidades de Porto Alegre, Sdo Paulo, Rio de Janeiro, Salvador,
Fortaleza e Manaus no Brasil. Neste estudo foi avaliado o uso de
medicamentos em 5.564 gestantes, a maioria das gestantes 82,9% utilizou pelo
menos um medicamento durante a gestagao, 57,2 % utilizaram antianémicos e
vitaminas, 31,3% utilizaram medicamentos com acdo sobre o aparelho
digestorio, 22,2% utilizaram analgésicos/anti-inflamatorios e 11,1 % fizeram uso
de antibioticos.

Fonseca e cols. (2002) investigaram através de um estudo retrospectivo,
realizado de maio a outubro de 1996, em uma maternidade de um hospital-
escola do municipio de Campinas, Sao Paulo, a historia obstétrica prévia de
1.000 puérperas ainda hospitalizadas. Destas, 7,3% haviam tido natimortos,

21,5% abortos espontaneos e 1,5% provocaram o aborto. Doencas cronicas e
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uso de medicamentos de forma regular foram verificados em 8,6% das
pacientes. Dentre as doengas crbnicas mais prevalentes destacavam-se a
hipertensao arterial sistémica (30,2%), a asma (11,6%), a epilepsia (9,3%) as
arritmias cardiacas (5,8%) e o diabetes melito (4,6%). Os medicamentos mais
usados foram a metildopa (11,2%), a hidroclorotiazida (8%), a benzilpenicilina
(5,6%), o propranolol (5,6%) e a prednisona (4,0%). A sua utilizagdo foi maior
entre gestantes que iniciaram o pré-natal mais cedo (no primeiro trimestre) e
que tiveram maior numero de consultas de pré-natal. Do total de pacientes que
fizeram uso de farmacos, 47,7% modificaram ou interromperam o uso dos
mesmos quando descobriram que estavam gravidas (Fonseca e cols., 2002).

Das pacientes com doencas crbonicas fazendo uso regular de
medicamentos, 32,5% ja haviam tido abortamento espontdneo em sua histéria
gestacional (p= 0,01) e 11,6%, natimortos (p= 0,11). Em rela¢do ao inicio do
acompanhamento pré-natal, 47,1% iniciaram o acompanhamento no primeiro
trimestre, 45,6% no segundo, e 7,3% no terceiro. Do total de gestantes, 94,6%
utilizaram ao menos um medicamento durante a gravidez, sendo que 88,8%
destes medicamentos foram prescritos pelo médico. Os medicamentos mais
prescritos durante a gravidez foram analgésicos antiespasmaédicos, anti-
infecciosos, anti-sépticos  ginecoldgicos, antianémicos, antiacidos e
antimicrobianos  sisttmicos. Os medicamentos mais utilizados por
automedicacdo foram os analgésicos (37,6%) e os antiacidos (33,8%)
(Fonseca e cols., 2002).

O estudo de Kroeff e cols. (2004), com delineamento transversal, avaliou
5.539 gestantes que procuraram atendimento em ambulatérios de pré-natal em

hospitais publicos brasileiros nas cidades de Manaus, Fortaleza, Salvador, Rio
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de Janeiro, Sado Paulo e Porto Alegre entre 1991 e 1995. A maior parte das
gestantes tinha 30 anos ou menos de idade (70,5%), ndo era caucasiana
(55,9%), possuia companheiro (87,8%), apresentava baixa escolaridade
(57,5%) e menos de 3 filhos (82,3%). Delas, 34,4% ingeriram bebida alcodlica
durante a gravidez e 17,5% fizeram uso de tabaco. Baixa escolaridade,
localizacdo geografica e presenca prévia de filhos foram associados ao
consumo de tabaco durante a gestacdo. ldade avancada da gestante foi
relacionado com ingesta de bebidas alcodlicas.

Mengue e cols. (2004), entre 1991 e 1995, realizaram um estudo
transversal nas cidades de Porto Alegre, Sdo Paulo, Rio de Janeiro, Salvador,
Fortaleza e Manaus. A populacao foi composta por 5.564 mulheres com vinte
ou mais anos de idade, que se encontravam entre as semanas 21 a 28 de
gravidez, e que fizeram o pré-natal em servicos do sistema Unico de saude
(SUS). A grande maioria das gestantes (83%) utilizou pelo menos um
medicamento durante a gestacdo. Os medicamentos mais utilizados foram os
multivitaminicos, os antianémicos, os medicamentos com acao sobre o
aparelho digestorio, os analgésicos/anti-inflamatérios e os antimicrobianos.
Quanto maior a escolaridade, maior foi 0 uso de medicamentos. Mulheres com
companheiro utilizaram mais medicamentos.

No trabalho de Carmo e Nitrini (2004), um trabalho observacional—
transversal baseado em avaliagOes individuais, realizado com 427 gestantes
em acompanhamento pré-natal no municipio de Piracicaba, Sdo Paulo, 44,7%
destas receberam a prescricdo de algum medicamento apdés a consulta
meédica, sendo que o maior numero de prescricdes (43,5%) foi realizado no

segundo trimestre de gestacdo. As classes de medicamentos mais utilizadas
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foram os que atuam sobre o sistema hematopoiético (34,9%); anti-infecciosos
(21,2%), e os que atuam sobre o sistema digestorio (15,6%).

No estudo de Fiorentin e Vargas (2006), que avaliou o consumo de
alcool entre 20 gestantes em uma unidade basica distrital de saude da regido
leste de Ribeirdo Preto, Sao Paulo, verificou-se que 35% delas faziam uso do
mesmo.

Em um estudo brasileiro realizado em S&o Paulo, utilizando a analise
dos fios de cabelos das gestantes, verificou-se uma taxa de uso de maconha
de 4%, e de cocaina, de 1,7% (Mitsuhiro e cols., 2006).

Em 2008, Guerra e cols. desenvolveram um estudo transversal onde
foram avaliadas 610 gestantes entre o primeiro e 0 terceiro trimestre de
gravidez que se apresentavam para consulta pré-natal pelo SUS entre junho a
agosto de 2006 na cidade de Natal, Brasil. A maioria (54,3%) apresentava
entre 21 a 30 anos, referiam ter até oito anos de estudo (60,6%), viviam com
companheiro (55,1%), ndo possuiam emprego remunerado (68,2%) e 57,7%
apresentavam renda familiar entre um e dois salérios-minimos (57,7%). Da
amostra, 10,5% eram tabagistas, 39,2% estavam na primeira gestacao e 40,3%
na segunda ou terceira e 20,5% na quarta ou mais. Em relagdo ao trimestre
gestacional, 50,3% das mulheres estavam no primeiro, 45,6% no segundo e
4,1% no terceiro. Em relacdo as doencas cronicas, 9,3%, eram portadoras de
de uma, sendo as mais relatadas a hipertensédo arterial sistémica (40,4%), a
asma (24,6%), o diabetes melito (10,5%), as doencas da tireoide (8,8%) e a
epilepsia (5,3%). A média de medicamentos utilizados na gestacéo ficou em

2,4, sendo que a utilizacdo de pelo menos um medicamento durante a
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gestacao foi reportada por 86,6% das gestantes. Quanto maior a escolaridade
e o nivel socioecondmico, maior foi a quantidade de medicamentos utilizados.
Em relagé@o ao trimestre de inicio do pré-natal e o uso de medicamentos
durante a gravidez, 88,9% das mulheres que iniciaram o pré-natal no primeiro
trimestre utilizavam medicamentos, 85,6% daquelas no segundo o fizeram e
68% das que comecaram no terceiro o realizaram. Os medicamentos mais
utilizados foram o sulfato ferroso (22,7%), o paracetamol (13,1%), o &cido félico
(12,9%), a dipirona (10,4%), a butilescopolamina (8,3%) e o dimenidrinato
(6,4%). Em relacdo a forma de aquisicdo dos medicamentos, 87,8% foram
obtidos com prescricdo médica e 12,2%, por automedicacdo. A taxa de
automedicagao foi maior no primeiro trimestre de gravidez e em gestantes de
baixa escolaridade e multiplas gesta¢cdes. Em relacdo as informacdes sobre os
riscos de usar medicamentos durante a gestacdo, 62,2% das gestantes
afirmaram ja ter sido informadas por um profissional de saude. O perfil das
gestantes que mais utilizaram medicamentos foi o seguinte: mulheres com
mais de 30 anos, com renda familiar superior a dois salarios-minimos, com
mais de oito anos de estudo, casadas ou em unido estavel, empregadas, e que
iniciaram o pré-natal no primeiro trimestre de gestacédo (Guerra e cols., 2008).
Ramos e cols. (2008) realizaram uma analise retrospectiva de
prontuarios de pacientes com malformacbes congénitas clinicamente
detectaveis. A amostra foi composta por 222 pacientes atendidos pela
Associacdo Norte Paranaense de Reabilitacdo, durante o periodo de janeiro de
1999 a junho de 2004. Dentre as malformag¢des congénitas mais prevalentes
destacaram-se a hidrocefalia (29,1%) e a mielomeningocele (22,8%). Em

63,2% dos casos houve relato de uso de medicamentos durante a gestagao. O
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uso de 2 ou mais medicamentos foi verificado em 13,2% dos casos. A
utilizagcéo de drogas de abuso foi vista em 4,4% dos casos. Demonstrou-se que
a prevaléncia de malformacdes congénitas pode estar associada com o uso de
medicamentos, uma vez que 63% das gestantes fez uso dos mesmos.

Em um estudo analitico do tipo transversal desenvolvido no municipio de
Bandeirantes no Parana, Brasil, com 245 gestantes, de julho de 2006 a
novembro de 2007, demonstrou-se que a média de idade das mesmas ficou
em 23,7 anos e os medicamentos mais utilizados foram o sulfato ferroso (45%),
o paracetamol (43,4%), o &cido folico (13,6%) e o dimenidrinato (10,2%) (Melo
e cols., 2009).

O estudo descritivo, transversal, realizado por Motta e cols. (2010),
realizado na Unidade de Internacdo Obstétrica do Hospital de Clinicas de Porto
Alegre da Universidade Federal do Rio Grande do Sul, Brasil, foi constituido
por 267 mulheres que fizeram acompanhamento pré-natal e estavam
internadas na referida unidade. As pacientes foram avaliadas ap0s o parto
(normal ou cesariano), no periodo de fevereiro a maio de 2008. Das puérperas
do estudo, 148 (55,4%) ndo eram fumantes, 68 (25,5%) consistiam de
fumantes em abstinéncia e 51 (19,1%) em fumantes. A média de idade das
pacientes foi de 26,5 anos, com maior concentracdo na faixa etaria entre 18 e
25 anos (51,3%).

Em 2013, Rocha e cols. investigaram 326 puérperas na cidade de
Fortaleza, Brasil, através de um estudo transversal, descritivo e analitico,
sendo que a maioria (96,6%) consumiu no minimo um medicamento durante a
gestagdo, com uma meédia de 2,8 medicamentos por gestante. A média de

idade das gravidas foi de 24,8 anos e a grande maioria (96%) realizou pré-
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natal. As vitaminas foram os medicamentos mais utilizados (57,7%), seguidas
dos analgésicos e dos antipiréticos (14,1%), e dos antibidticos (10%).
Automedicacéo foi referida em 11,3% dos casos. Dentre as gestantes, 11,3%
fizeram uso de tabaco durante a gestacdo e, deste percentual, 75,7%
consumiram o mesmo até o final da gestacdo. Em relacdo a ingesta de alcool,
16% o consumiram durante a gestacao (59,6% até o final da gestacéo). Dentre
0s recém nascidos, 3,4% apresentaram malformagdes congénitas.

Em um estudo transversal, realizado com 394 gestantes acompanhadas
nas 25 Unidades Basicas de Saude do municipio de Maring4, localizado no
noroeste do estado do Parana, a prevaléncia do uso de drogas ilicitas foi de

1,5% (Kassada e cols., 2013).

1.6. O uso periconcepcional do acido félico e a prevencédo dos defeitos de

fechamento do tubo neural (DFTN)

No Brasil, os defeitos congénitos tém um impacto significativo na
morbidade e mortalidade infantil e constituem a segunda causa mais frequente
de morte infantil (13%) no primeiro ano de vida. Assim, h4 a necessidade
urgente de uma politica especifica de apoio, tratamento e prevencdo de
defeitos congénitos que, no contexto atual, dependem mais do bom
planejamento do que da tecnologia (Orovitz e cols., 2005).

Os DFTN referem-se a um grupo de condi¢gbes associadas a falha no
fechamento da do tubo neural no feto dentro de aproximadamente 28 dias apos
a concepcao (Botto e cols., 1999). Eles sdo um dos tipos mais frequentes de

defeitos congénitos e apresentam uma incidéncia de 1-2/1.000 nascimentos,
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variando conforme a regido geografica (Chen, 2008). Em todo o mundo,
existem cerca de 240.000 casos novos de espinha bifida e anencefalia, as
formas mais comuns de DFTN, ao ano (Oakley e Johnston, 2004).
Aproximadamente 20% dos bebés afetados apresentam outras anomalias
congénitas associadas, levando a uma sobrevida limitada (Botto e cols., 1999).

Nos ultimos 30 anos, varios estudos, observacionais e randomizados,
indicaram que um aumento da ingesta de acido folico nas mulheres antes e
durante os primeiros 28 dias ap0s a concepcao reduz o risco de ocorréncia e
recorréncia dos DFTN (MRC, 1991; Kirke e cols., 1992; Czeizel e cols., 1994,
Hall e Solehdin, 1998; Ray, 2004; Safi e cols., 2012). Por isso, a
suplementacédo periconcepcional de acido félico em mulheres foi introduzida
com o objetivo de prevenir a ocorréncia de DFTN no feto (Almeida e Cardoso,
2010), especialmente pelo fato das mulheres em idade reprodutiva estarem em
seu estagio nutricional mais vulneravel na vida (WHO, 2002).

No Brasil, a Comissdo Técnica e Multidisciplinar de Atualizacdo da
Relacdo Nacional de Medicamentos Essenciais do Ministério da Saude
(RENAME) recomendou em 2006 para a prevencao primaria de DFTN doses
diarias de 400-800 microgramas de &cido félico, que devem ser iniciadas pelo
menos 30 dias antes da gestacao e continuar durante todo o primeiro trimestre
da gravidez (isto para mulheres sem fatores de risco associados). Para aquelas
com fatores de risco para DFTN [que inclui histéria prévia de DFTN, disturbios
convulsivos sendo tratados com anticonvulsivantes, mutacdo da
metilenotetrahidrofolato redutase, diabete melito do tipo 1, obesidade (IMC> 35
kg/m?), utilizacdo de drogas antagonistas de folato (como metotrexato e

sulfonamidas) e sindromes de ma absorcéo] a dose diaria recomendada é de 4
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mg de &cido folico, sendo utilizado pelo mesmo periodo. Tal recomendacao
esta de acordo com as indicacdes das principais associacdes de obstetricia do
mundo, como a Forca Tarefa America, o Congresso Americano de Obstetricia e
Ginecologia, o Colégio Britanico de Obstetricia e Ginecologia e o Colégio
Canadense de Obsetricia e Ginecologia (Federacdo Brasileira das Associacdes
de Ginecologia e Obstetricia, 2017).

Existem diferencas fundamentais entre o folato (que ocorre naturalmente
nos alimentos) e o acido folico oxidado (forma sintética usada em suplementos
e alimentos fortificados). O folato encontra-se na forma de poliglutamatos
(pteroil poliglutamato), enquanto que o acido félico esta na forma de
monoglutamato (pteroilmonoglutamato). Os poliglutamatos tém maior atividade
metabdlica e sdo melhor retidos pelas células; os monoglutamatos, por sua
vez, passam mais rapidamente pelas paredes celulares. Em seres humanos, o
metabolismo dos poliglutamatos requer a sua desconjugacdo a
monoglutamatos dentro dos enterdcitos, explicando a sua baixa
biodisponibilidade (cerca de 50%) em comparacdo com 0s monoglutamatos
(cerca de 85%) (Sanderson e cols., 2003). Além disso, os componentes anti-
folato presentes nos vegetais, bem como a exposicao ao calor e a luz durante o
cozimento e o armazenamento dos alimentos contribuem para diminuir a
disponibilidade do folato (McNulty e Scott, 2008).

Durante a gravidez, o acido folico € importante para o aumento do
crescimento dos globulos vermelhos, a expansdo do utero, o crescimento da
placenta e do feto, e para prevencao de partos prematuros. A deficiéncia de
acido folico pode estar associada a outras complicacbes durante a gravidez,

além da ocorréncia de DFTN no feto, incluindo sindrome de hipertenséo,
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hemorragia, abortos e doencas cardiovasculares (Torrens e cols., 2006).
Chama atencdo também que em um estudo sobre o consumo alimentar de
adolescentes gravidas por um centro pré-natal em Fortaleza, verificou-se que
suas dietas continham menos de 70% da ingesta de acido félico recomendada
(Azevedo e Sampaio, 2003).

Além disso, como o periodo critico para o desenvolvimento dos DFTN é
tdo cedo na gravidez, somado ao fato de que muitas das gravidezes nao sao
planejadas, existe uma dificuldade para a criacdo de estratégias de saude
publica (Backstrand, 2002). As primeiras tentativas para conscientizacdo sobre
a importancia do uso do acido félico incluiram campanhas de educacédo publica
e recomendacado de suplementacdo periconcepcional para mulheres em idade
fértil.

No entanto, como esses esfor¢os foram apenas parcialmente eficazes e
os resultados das campanhas de salde publica decepcionantes, as
autoridades de saude publica da América do Norte e de outros paises, como o
Chile, avancaram no final da década de 1990 com tentativas de fortificagcdo
obrigatéria de alimentos basicos, como farinha ou gréos, com &cido félico, com
0 objetivo de atingir as mulheres nos estagios iniciais da gravidez e prevenir 0s
DFTNs (Van der Pal-de Bruin e cols., 2000; Eichholzer e cols., 2006; Heseker e
cols., 2009; Almeida e Cardoso, 2010). Em 2008, mais de 50 paises,
fortaleciam alimentos com &cido félico (CDC, 2008). No Brasil, esta fortificacao
de alimentos comecou a ser realizada em 2002. O Ministério da Saude
regulamentou o acréscimo de 0,15 mg de &cido folico para cada 100 g de gréo

nas farinhas de trigo e de milho comercializadas (Ministério da Saude, 2002).



33

Existe a descricdo de que a prevaléncia mundial de DFTN teria caido
sensivelmente nos ultimos 30 anos, sendo que uma das possiveis razbes para
isso poderia ser, entre tantos fatores, como os avan¢os nos diagnosticos por
imagem e a crescente aceitacao social da interrupgéao da gravidez, a introducéo
de medidas preventivas, como a fortificagdo com acido félico de alimentos
bésicos (Kondo e cols., 2009).

Até o momento, ndo se sabe ao certo qual é o verdadeiro impacto da
fortificagdo da farinha com &cido fdlico na prevaléncia de DFTN no Brasil
(Almeida e Cardoso, 2010). Contudo, um estudo longitudinal com dados do
Sistema Nacional de Nascidos Vivos (SINASC) de 2000 a 2006 (n= 161.341)
realizado em Recife ndo encontrou diferenca estatisticamente significante entre
a prevaléncia de DFTN durante o periodo pré-fortificacao (0,75:1.000 nascidos
vivos) e o pos-fortificacdo (0,51:1.000 nascidos vivos) (Pacheco e cols., 2009).
Entretanto orientamos que os dados do SINASC possuem potenciais limitagoes
de sensibilidade e especificidade, o que pode ter influéncia nos dados obtidos.

A fortificacdo dos alimentos, com 0,1 mg a 0,2 mg de acido félico tem
sido relacionada a uma reducgéo na incidéncia de DFTN em apenas 7 a 23% (a
suplementacao periconcepcional estd associada a uma redu¢do muito maior,
de 75 a 91%) (Wald, 2001). Assim, o folato proveniente dos alimentos
enriquecidos e da dieta habitual confere uma menor prevencdo dos DFTN
quando comparado a suplementacao periconcepcional com &cido félico (Wald
e cols., 2001), aumentando a discusséo sobre a validade desta suplementacéo
alimentar (Mezzomo e cols., 2007).

O inicio precoce do pré-natal € um fator preponderante para a ingesta de

acido folico no comecgo da gestacdo, exercendo um papel protetor com mais
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eficAcia, embora seja enfatizada a importancia do seu uso periconcepcional
(Nascimento, 2008; Lunet e cols., 2008). Este inicio precoce esta fortemente
relacionado ao planejamento da gravidez. Sabe-se que a prevaléncia de
ingesta inadequada de &acido folico € maior entre as mulheres que nao
planejam a gravidez (Rosenberg e cols., 2003; Suellentrop e cols., 2006;
Mezzomo e cols., 2007; Rodrigues e cols., 2015). Esta é uma situagdo comum
em paises em desenvolvimento, sendo frequentemente citado como o principal
obstaculo na implementacdo de recomendacdes para a utilizacdo de acido
folico na prevencdo de DFTN (Kramer, 2003).

A inclusdo das campanhas de planejamento familiar na rotina dos
servicos de saude publicos poderia prevenir o elevado nimero de casos de
gravidez em que a méae desconhece a concepc¢ao, permitindo assim o inicio da
suplementacdo com acido félico antes da gravidez e durante a maternidade.
Esta medida ndo soO evitaria a deficiéncia do mesmo durante o periodo mais
critico da embriogénese, como também o uso indiscriminado do suplemento
(Almeida e Cardoso, 2010).

Outros fatores envolvidos incluem o nivel socioecondmico (Ray, 2004;
de Jong-Van den Berg e cols., 2005), a inadequacédo do uso da assisténcia pré-
natal (Coimbra e cols., 2003), a idade das mulheres (a adesdo ao uso do acido
folico periconcepcional tem sido descrito como menor naquelas mais jovens)
(McDonnell e cols., 1999; Potzsch e cols., 2006; Mezzomo e cols., 2007),
baixa escolaridade, maior nimero de gestacdes e menor de consultas de pré-
natal (Timmermans e cols., 2008; Barbosa e cols., 2011; Marquia e cols.,

2014).
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Médicos, enfermeiros, farmacéuticos, e demais profissionais da area da
salude possuem também um papel extremamente importante na orientacdo das
mulheres e na prescricdo e orientacdo do &acido félico periconcepcional,
visando a alcancar melhores resultados preventivos (Mezzomo e cols., 2007).
Por isso, existe a necessidade de promocdo e divulgacdo continua da
importdncia da suplementacdo periconcepcional do &cido félico e seus
beneficios para profissionais da &rea de saude envolvidos na assisténcia preé-
natal (CDC, 1993; Marquia e cols., 2014).

Entretanto, € importante também comentar que a suplementacdo com
acido fdélico parece ndo estar isenta de possiveis efeitos colaterais, ou mesmo
poderia estar associada ao possivel desenvolvimento e progressao de algumas
doencas. Algumas pesquisas realizadas na ultima década sugerem que a
ingestdo excessiva de acido félico sintético poderia promover a progressao de
lesbes neoplasicas ndo diagnosticadas, aumentando o risco de cancer, como
visto com a metilagdo anormal do DNA na carcinogénese colorretal, e tem sido
associada a perda precoce e recorrente de gestacbes e a ocorréncia de
nascimentos multiplos (Nelen e cols., 2000; Hirsch e cols., 2002; Nazer e cols.,
2006; Kim, 2007). Além disso, o excesso de &cido fdlico ndo metabolizado

pode mascarar alguns tipos de anemia, como a causada pela deficiéncia de

vitamina B12 (Sweeney e cols., 2009).

1.7. Estudos que avaliaram a prevaléncia do uso periconcepcional de

acido foélico
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A prevaléncia de suplementagcdo periconcepcional de acido folico em
programas comunitarios em todo o mundo é considerada em média baixa, mas
variavel, oscilando de 0,9% (Sul de Israel) a 52% (Holanda) (Ray e cols., 2004).

Nos paises desenvolvidos, estudos indicam que cerca de 40% das
gestantes fazem uso desta suplementacéo (Feldkamp e cols., 2002; de Jong-

Van den Berg e cols., 2005).

1.8. Estudos que avaliaram a prevaléncia do uso periconcepcional de

acido félico no Brasil

Ha poucos estudos sobre o efeito da ingesta do acido fdlico por
mulheres brasileiras durante a gravidez. Os estudos realizados na década de
1990 e na primeira década deste século mostram de uma forma geral uma
prevaléncia de ingesta considerada inadequada (Lima e cols., 2002; Barros e
cols., 2004). Contudo, os indices mostram-se bastante variaveis, oscilando de
0,9 a 52%, como colocado anteriormente (Ray e cols., 2004; Pereira, 2007;
Rodrigues e cols., 2015).

Em um estudo realizado com 285 gestantes de uma maternidade publica
do Rio de Janeiro, somente 22,4% das gestantes fizeram uso de
suplementacao com acido félico (Fonseca e cols., 2003). Outro estudo com 201
gestantes avaliadas no servico de pré-natal de um hospital do Rio de Janeiro,
mostrou uma frequéncia de utilizacdo de apenas 36,3% (Lima e cols., 2002).

No estudo de Carmo e Nitrini (2004), com 427 gestantes em
acompanhamento pré-natal no municipio de Piracicaba, Sdo Paulo, do total de

prescri¢cdes do acido folico, 47,9% estavam acima da dose diaria recomendada.
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Além disso, foram realizadas prescricdes de acido folico para mulheres no
segundo e no terceiro trimestre de gravidez, quando ja ndo ocorre o seu efeito
protetor contra as malformacdes congénitas.

No estudo transversal de base populacional realizado por Mezzomo e
cols. (2007) em cinco maternidades da cidade de Pelotas, no periodo entre
abril e agosto de 2006, com uma amostra de 1.450 gestantes, foram coletadas
informagdes sobre as maes que usaram medicamentos e/ou suplementos que
tinham acido félico na sua formula e ndo sabiam. Dessa forma, consideraram-
se positivas para o desfecho as mées que relataram "sim" quando perguntadas
sobre o uso do acido félico e, também, aquelas que relataram "ndo", mas que
haviam utilizado medicamentos contendo essa vitamina na sua formulacao,
sem que houvesse conhecimento desse consumo. A prevaléncia do uso de
acido folico em algum momento da gestacdo foi de 31,8%, e apenas 62
mulheres (4,3%) usaram acido félico de forma periconcepcional. Das 461
mulheres que usaram acido félico, 49,5% estavam no grupo que usaram O
suplemento e tinham consciéncia desse fato, e 50,5% no grupo daquelas que o
usaram, mas ndo tinham conhecimento disso. Com relagdo as mulheres que
usaram &acido félico e sabiam, pouco mais da metade (57,5%) o utilizou por
meio de prescricdo médica, e 62,8% ouviram o médico falar a respeito dessa
vitamina.

Observou-se também que, das mulheres que usaram o acido folico e o
meédico ndo havia prescrito, em 42,5% dos casos a fonte da informacédo havia
sido amigos/parentes, midia ou outros profissionais da saude. Ainda destas
mulheres, apenas 22,2% relataram saber o periodo adequado para o uso do

acido folico e somente 12,8% conheciam o beneficio especifico da
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suplementacdo. Quanto ao periodo de uso do suplemento, 68,1% dessas
mulheres consumiram essa vitamina ap0s o inicio da gravidez, enquanto
apenas ao redor de um quarto delas o usou no periodo periconcepcional.
Cerca de 60% das mulheres ndo lembravam a dose de acido fdlico utilizada na
gestacao, 27,6% relataram o uso de 5 mg e as demais utilizaram doses entre
0,4 e 4 mg (Mezzomo e cols., 2007).

Variaveis como maior idade materna, ter um companheiro, cor branca,
maior escolaridade, maior renda, gestacdo planejada, realizacdo de pré-natal,
namero maior de consultas no pré-natal, consultas na rede privada e ter
informacao sobre o 4cido fdlico estiveram associadas a um maior uso do acido
félico. A prevaléncia de consumo periconcepcional do acido folico mostrou-se
bastante distante daquela de estudos realizados em paises desenvolvidos, tais
como os Estados Unidos da América e Canada (32 a 46%%) (de Jong-Van den
Berg e cols., 2005); Holanda (36%) (Feldkamp e cols., 2002; March of Dimes
Birth Defects Foundation, 2002; De Walle e de Jong-Van den Berg, 2002), e
Reino Unido (34 a 45%) (Mathews e cols., 1998; Huttly e cols., 1999).

No estudo transversal desenvolvido por Rodrigues e cols. (2015) com
492 gestantes no ultimo trimestre de gestacdo que estavam recebendo
atendimento pré-natal no SUS, em 15 municipios de Vale do Jequitinhonha. a
grande maioria disse que ouviu falar de suplementos com acido félico por
profissionais de saude. No entanto, apenas 4,8% iniciaram a suplementacdo
antes de engravidar, 34,3% no primeiro més de gravidez e 53,9% ap0s. Alguns
fatores foram associados a baixa ingesta de acido folico, como o menor nivel
de escolaridade, renda familiar mais baixa e maes adolescentes. Todas as

mulheres da amostra consumiram alimentos contendo farinha de trigo, farinha
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de milho e seus derivados fortificados com &cido folico. A prevaléncia de
ingesta inadequada de &cido fdlico foi maior para as mulheres que néo
planejaram a gravidez e que disseram n&o ter ouvido falar do mesmo. Os
achados deste estudo indicam que existe uma forte correlagdo entre fatores
socioeconémicos e ingesta insuficiente de acido félico.

O estudo transversal, de base populacional, desenvolvido por Linhares e
Cesar (2017), no municipio de Rio Grande, Rio Grande do Sul, contou com a
participacdo de 2.685 puérperas, representando 97% do total das mulheres que
tiveram filhos no municipio. O desfecho deste estudo foi determinado como o
“uso do acido félico durante a gestagéo”, sendo considerado ter iniciado o uso
do suplemento em qualguer momento da Ultima gestacdo como periodo de
uso. As informacdes foram coletadas por meio de entrevistas diretamente com
as puérperas, preferencialmente nas 24 horas apés o parto, por meio de um
questionario de pesquisa padronizado e pré-codificado. A prevaléncia do uso
de acido félico durante a gestacao foi de 54,2% (IC: 95% 52,4 - 56,1). A razédo
de prevaléncia ajustada para suplementacdo com acido félico no periodo
gestacional foi maior para as médes com companheiro, ter 12 ou mais anos de
estudo completos, pertencer ao quartii mais rico de renda familiar, ser
primipara, ter planejado a gravidez, ter seis ou mais consultas no pré-natal e ter
iniciado o pré-natal no primeiro trimestre.

Este trabalho foi elaborado com o propésito de investigar e analisar o
consumo de medicamentos durante a gestacdo, em maes de filhos portadores
de malformacdes. Estudos como estes sdo escassos na literatura. O
conhecimento sobre o0 uso de medicamentos e drogas de abuso por gestantes

com fetos portadores de malformacgdes atendidas no Servico de Medicina Fetal
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do Hospital Materno Infantil Presidente Vargas (HMIPV) poderé contribuir para
a tomada de decisbes dos profissionais de saude, auxiliando na prescricao e
no uso corretos de medicamentos durante a gestacdo. Além disso, poderemos
elaborar estratégias que possam atingir a comunidade em geral, visando a
prevencao de defeitos congénitos devido ao uso inadequado de medicamentos
e drogas de abuso. A divulgacéo dos resultados, com criacao, por exemplo, de
materiais educativos, podera contribuir para o planejamento e a execucao de

politicas especificas de saude desta populacao.
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2. Objetivos

As malformacdes representam um importante problema de saude
publica, pois, além de provocarem uma enorme proporcdo de mortes infantis,
sdo a causa de grande parte das internacdes em hospitais pediatricos. A
etiologia de muitas das malformacfes ainda ndo é conhecida. Contudo, sabe-
se que o uso de medicamentos e drogas de abuso com potencial teratogénico
constitui-se em uma importante causa. Desta forma, o estudo e descricdo de
experiéncias clinicas apresentadas pelos Servicos de Genética Clinica e
Medicina Fetal presentes ndo s6 no Brasil como no mundo sédo fundamentais,
tanto para o melhor manejo e tratamento destes pacientes como para a
prevencao.

O Hospital Materno Infantil Presidente Vargas (HMIPV) € um hospital
que atende mulheres, gestantes e criangcas, e que tem em seu elenco
atividades envolvendo varias especialidades médicas. Entre os servigcos
prestados estdo o de Genética Clinica e o de Medicina Fetal. Assim, o HMIPV
€ um dos poucos hospitais do Estado a oferecer este tipo de atendimento a
pacientes pertencentes ao Sistema Unico de Sadde (SUS).

Assim, nossos objetivos foram:

2.1. Objetivo geral

- Avaliar o uso de medicamentos e drogas de abuso por gestantes com

bebés portadores de malformacdes atendidas no Servico de Medicina Fetal do



51

HMIPV e comparar os dados a um grupo controle de gestantes com bebés sem

evidéncia de anomalias nascidos no mesmo Hospital.

2.2. Objetivos especificos

- Revisar a classificacdo dos medicamentos utilizados pelas gestantes
guanto ao seu potencial teratogénico;
- Verificar a situagdo da suplementacao de &cido folico periconcepcional

em um hospital publico de referéncia do Sul do Brasil.
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ABSTRACT

Background: Several countries, as Brazil, have public policies for periconceptional folic
acid supplementation (PFAS) in order to prevent unfavorable outcomes, as the
occurrence of fetal neural tube defects. Our aim was to evaluate the situation of the
PFAS in a public reference hospital from Southern Brazil.

Methods: This prospective cross-sectional study only included consecutively new
mothers after childbirth attended at Hospital Materno Infantil Presidente Vargas, RS,
Brazil, during 1 year. Data collection was conducted through interviews with application
of a clinical protocol and patient’s records analysis. These data included family,
gestational and perinatal findings, including the performance of PFAS.

Results: The sample consisted of 765 mothers evaluated soon after childbirth, whose
ages ranged from 12 to 45 years (mean 25.2 years). The overall frequency of PFAS
was 51.5%, and the proper use occurred in only 1.6%. Factors associated to poor
adherence to PFAS consisted of women’s age (P=0.009), lower scholarity (P=0.023),
higher number of pregnancies (P=0.003), less prenatal visits (P=0.050) and later onset
of prenatal care (P=0.037). As for adequate PFAS, we found an association only with
younger women’s age (P=0.027) and unplanned pregnancy (P=0.004).

Conclusions: PFAS in our midst seems to be very far from the ideal goal, even with the
accompaniment of a health professional. Risk groups seem to be women at a younger
age, with low schooling, multiparous, who do not plan the pregnancy and start late the
prenatal care. We believe that our efforts of education and awareness should be

especially targeted for these risk groups.

Key-words: Folic Acid Supplementation; Pregnancy; Prevention; Younger Woman;

Low Scholarity; Multiparous; Planned Pregnancy; Prenatal Care.
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INTRODUCTION

Folate is a water-soluble vitamin B found in legumes, green leafy vegetables
(such as spinach and turnips) and some fruits (such as citrus fruits). Folic acid is the
most stable synthetic form of the folate, and it is often used in supplements and fortified
foods (Bailey et al., 2015). Folate is very important for gene expression and it has a
fundamental action in the synthesis and metabolism of proteins and other processes
related to cell multiplication and tissue growth (WHO, 2015).

It is important to maintain an adequate level of folic acid during pregnancy not
only for the mother health but also for the fetal development. Inadequate levels of folic
acid in pregnhancy have been associated with several unfavorable outcomes (Tamura
et al., 2010). These mainly include the emergence of fetal neural tube defects (NTDs),
that are frequent malformations, occurring in 1-2/1,000 births (Chen, 2008). However,
there is evidence that folic acid could also provide protection for other congenital
malformations, such as cardiovascular and limb defects, oral clefts, urinary tract
anomalies, and congenital hydrocephalus. Furthermore, preventing the occurrence of
Down syndrome, fetal growth retardation, low birth weight, preterm birth, and neonatal
folate deficiency (Eskes, 2006; Goh et al., 2006; Wilcox et al., 2007; Bhutta et al., 2008;
Tamura et al., 2010).

For all this, as early as 1998, the Food and Drug Administration (FDA)
determined in the United States of America that manufactured cereals, such as flour
and breads, were fortified with folic acid (FDA, 1996). After that, other countries began
to adopt similar strategies. In 2009, more than 50 countries already had regulations for
fortification of wheat flour with folic acid, and in 2016 mandatory fortification of folic acid
in food products had been implemented in 82 countries (Grosse et al., 2016). In Brazil,
the National Health Surveillance Agency (ANVISA) approved the fortification of wheat
and corn flours with folic acid and iron in 2002 (Brasil, 2002).

After the first consistent evidence on the protective effect of folic acid

supplementation in pregnancy to prevent NTDs, the Public Health Service of the United
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States recommended its supplementation for all women who could become pregnant
(Berry et al., 1999; Berry et al., 2010). Nowadays, this is internationally recommended
(WHO, 2006; Moussa et al., 2016). Preconceptional intake of folic acid is able to
reduce the risk of recurrence of NTD by 72% (MRC, 1991). It is noteworthy that folic
acid exclusively obtained from food and diet does not provide adequate prevention
(Wald et al., 2001).

Although there are public policies in several countries for periconceptional folic
acid supplementation (Gomes et al., 2016), including Brazil, many women still do not
follow the indicated recommendations (Branum et al., 2013; Friberg and Jorgensen,
2015). Thus, our aim was to evaluate the situation of the periconceptional folic acid
supplementation in a public reference hospital from Southern Brazil, trying to evaluate

factors that may be related to a lack of adherence and its possible consequences.

MATERIALS AND METHODS

This prospective cross-sectional study was developed in the Hospital Materno
Infantil Presidente Vargas (HMIPV), Porto Alegre, Rio Grande do Sul (RS), Brazil, from
January 2016 to January 2017. This hospital is reference in the care of pregnant
women through the Sistema Unico de Saude (the free health system from Brazil) in the
state of RS, South Brazil. In this study, all new mothers after childbirth whose children
were born at hospital were included.

Data collection was conducted through interviews with application of a clinical
protocol and patient’s records analysis. The visits were daily and consecutively
performed in the joint accommodation after birth. The protocol was previously tested
and approved through a pilot study. At total, four researchers performed the data
collection, all of which received training before the beginning of the protocol application.

The evaluated variables consisted of maternal age; origin; marital status;
woman's scholarity; occupation of the woman and her partner; family rent; number of

residents in the same house; occurrence of pregnancy planning; if pregnancy
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interruption methods were used; number of pregnancies; performance of prenatal care;
number of prenatal visits; onset of the prenatal care; occurrence of maternal diseases
and use of medications during pregnancy; risk factors for NTDs; use of tobacco,
alcohol, or illicit drugs; evidence of congenital anomalies in the fetus/child; occurrence
of fetal/child death during gestation or after birth; gestational age at birth; birth weight;
Apgar scores; performance of folic acid supplementation, and the health professional
who prescribed it.

As for origin, the patients were divided into those from Porto Alegre (state
capital), metropolitan region and countryside towns of RS. Maternal age was classified
according to Santos et al. (2009) in 20 years or less, 21 to 34 years and greater or
equal to 35 years. Scholarity was divided in incomplete first grade or less, and
complete first grade or higher (Lima et al., 2002). For family rent, the classification
suggested by the Instituto Brasileiro de Geografia e Estatistica (IBGE) (2009) was
used. This consists of rent less or above than a minimum wage (US$ 252). The
number of people who live in the house was divided into two groups: from 1to 5
individuals, and from 6 to 14 (Fonseca et al., 2003).

As for the prenatal care, it was classified according to the number of visits
performed in less than 6, or 6 or more visits (Brasil, 2002). Periconceptional folic acid
supplementation was classified in two different ways: if it was or not performed during
pregnancy, and if it was or not properly made (Mezzomo et al., 2007), according to the
indications proposed by the Health Ministry of Brazil. These consist of previous history
of NTD; seizures treated with anticonvulsants; evidence of methylenetetrahydrofolate
reductase mutation; type 1 diabetes mellitus; obesity (BMI>35 Kg/m?); use of folate
antagonist drugs and intestinal malabsorption syndromes. The recommended acid folic
daily dose for women without risk factors is 400-800 pg and it must be started at least
30 days before pregnancy and maintained throughout all first trimester. For those

women presenting a risk factor, this dose must be bigger, of 4 mg (Brasil, 2007). This is
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also in accordance with the international recommendations (WHO, 2006; Moussa et al.,
2016).

In our study, obesity was considered when it was described in the prenatal card
and/or in the patient's records. As for gestational age, preterm births were considered
before 37 weeks of gestation (Spong et al., 2011). As for birth weight, the classification
suggested by the World Health Organization (WHO) (2011) was used, which consider
low birth weight as less than 2500 grams. Apgar scores were divided in between 7 and
10 and below 7 (indicating some degree of anoxia), as suggested by Casy et al.
(2001).

Data processing and statistical analysis were performed by creating databases
in Microsoft® Excel 2010 and SPSS for Windows (version 21.0). The statistical tests
used to evaluate the association between qualitative variables were Fisher's exact and
Pearson's chi-square. Poisson Regression model was applied to control confounding
factors. Only variables with a value of P<0.20 at bivariate analysis enter in the
multivariate model. For a 95% confidence interval, values of P<0.05 were considered
as significant. The present study was approved by the Research Ethics Committee of

the Hospital.

RESULTS

The sample consisted of 765 mothers evaluated soon after childbirth, whose
ages ranged from 12 to 45 years (mean of 25.2 years). Most of them was aged
between 21 and 34 years (55.8%) and came from Porto Alegre (Capital) (68.1%). As
for marital status, 624 (81.6%) had a partner. Five hundred and one women (65.8%)
had completed elementary education or more and 450 (59.1%) were unemployed
during gestation. The mean household rent was US$ 546 (median of US$ 457),
ranging from US$ 29 to 5,714. Most families had a rent above 1 minimum wage
(80.9%). As for the number of people living in the house, this ranged from 1 to 14, and

the majority (77.5%) had between 1 and 5 people (Table 1).
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As for pregnancy planning, only 294 of them (38.4%) were planned. Ten women
(1.3%) reported having used methods for pregnancy interruption. Four hundred and
fifty four (59.3%) were multiparous. From them, 119 (15.6%) already had one
miscarriage and 19 (2.5%) two or more. The prenatal care occurred in 747 pregnancies
(97.6%), and the number of visits ranged from 1 to 29 (median of 8). Six or more visits
were described by 579 women (78%). Most of them started the prenatal care at first
trimester (66.4%), but only 43 (5.8%) in the first month [211 (28.2%) in the second and
201 (26.9%) in the third]. Maternal disease during pregnancy was referred by 584
women (76.4%) with the most frequent being urinary tract infection (41.4%) and
gestational diabetes (9.4%). Sixteen women (2.3%) had risk factors for NTDs that
include use of anticonvulsants (1.3%), type 1 diabetes mellitus (0.2%) and obesity
(0.8%) (Table 2).

As for tobacco use, 178 (23.3%) used it at some point during pregnancy (22.9%
at first trimester). Regarding alcohol intake, 276 (36.1%) made it at some point during
gestation and 213 (27.9%)) at first trimester. The use of illicit drugs during pregnancy
was reported by 3.7% of the women, being the most widely used the marijuana (3%),
followed by cocaine (1.2%) and crack (0.5%) (Table 2).

In our sample, 39 women (5.1%) had a child presenting at least one congenital
anomaly. Five of them (0.7%) consisted of NTDs. Death during pregnancy occurred in
4 cases (0.5%) and after birth in 3 (0.4%). Prematurity was observed in 108
pregnancies (14.1%), low birth weight in 89 (11.6%) and Apgar score less than 7 at first
minute in 73 (9.7%) and at fifth minute in 11 (1.5%).

The overall frequency of periconcepcional folic acid supplementation during
pregnancy was 51.5%, and the proper use occurred in only 1.6% (only 3% of the
women that made the supplementation did it properly) (Tables 1 and 2). As for the
period of folic acid use, 27 of the women (7%) started previously to the pregnancy, 292
(75.9%) at first trimester, 57 (14.8%) at second and 9 (2.3%) at third. Among the

professionals who prescribed the folic acid supplementation, physicians did it in 332 of
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the cases (83.2%) and nurses in 66 (16.5%). In addition, one patient (0.3%) self
medicated. It was mainly prescribed by gynecologists and obstetricians (75.9%),
followed by general practitioners (21.9%) and by family physicians (2.2%).

Univariate analysis of sociodemographic data revealed a significant association
between lack of periconcepcional supplementation and maternal age <20 years
(P=0.007), absence of a partner (P<0.001), lower education level (incomplete first
grade or less) (P<0.001), origin from capital (P<0.001), unemployment during
pregnancy (P=0.001), lower family rent (less than one minimum wage) (P=0.001), and
greater number of people living in the house (6 to 14) (P=0.033) (Table 1). As for
gestational data, we verified a relation between lack of periconcepcional
supplementation with unplanned pregnancy (P<0.001), number of pregnancies (with
multiparous) (P=0.035), not performance of prenatal care (P<0.001), lower number of
prenatal visits (less than 6) (P<0.001), late onset of prenatal care (after the first
trimester of pregnancy) (P<0.001), and tobacco use (P=0.001) (Table 2).

However, at multivariate analysis only women’s age (P=0.009), lower scholarity
(P=0.023), higher number of pregnancies (P=0.003), less prenatal visits (P=0.050) and
later onset of prenatal care (P=0.037) were associated with lack of periconceptional
folic acid supplementation (Table 3).

As for adequate periconceptional folic acid supplementation, we found an
association between lack of it and younger women’s age (P=0.027) (Table 1) and lack
of pregnancy planning (P=0.004) (Table 2). After adjusting for the multivariate model,
the inadequate periconceptional folic acid supplementation was significantly associated
with low birth weight (P=0.012) and prematurity (P=0.001). Women who inadequately
made periconceptional folic acid supplementation presented a twice bigger chance of
these outcomes (Table 4). However, when we evaluated the adequate periconceptional
folic acid supplementation, the risk for these variables was no longer significant (Table

5).
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DISCUSSION

In Brazil, congenital defects, such as NTDs, have a significant impact on infant
morbidity and mortality and are the second most frequent cause of infant death (13%)
during the first year of life. Therefore, in the current context, there is a need for a
specific policy of support, treatment and prevention of birth defects, especially for those
that more depend of a good planning than technology (Orovitz et al., 2005). The
general profile of our sample matches the one described for the female population of
the State of RS (DATASUS database - http://datasus.saude.gov.br/). This
demonstrates the external validity of our study data, which could be extend to the
general population of the state.

According to the WHO, women at reproductive age are at their most vulnerable
nutritional stage at life (WHO, 2002). Therefore, folic acid supplementation was
introduced to address two problems: maternal anemia and the occurrence of NTDs in
the fetus. Over the past 30 years, several observational and randomized studies have
been reported, indicating that an increase in folic acid intake in women before and
during the first 28 days after conception reduces the risk of NTDS in their offspring
(Wald et al., 2001; Mezzomo et al., 2007; Safi et al., 2012).

The frequency of periconceptional folic acid supplementation verified in our
study (51.5%) seems to be far from the ideal goal. However, the index in community
programs around the world has been described as variable, even in developed
countries, ranging from 0.9% (Southern Israel) to 49% (Vancouver, Canada) (Ray et
al., 2004). As for Brazil, this supplementation has been referred between 22.4% and
54.2% (Lima et al., 2002; Fonseca et al., 2003; Mezzomo et al., 2007; Linhares and
Cesar, 2017). In our review, we identified two studies developed in the same region of
our patients. These described periconceptional folic acid supplementation frequencies
of 31.8% and 54.2% (Mezzomo et al., 2007; Linhares and Cesar, 2017), being this last

frequency very similar to us.
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We identified in our study some independent factors that were related to low
adherence to periconceptional folic acid supplementation. One of them was the
younger age of the woman, a factor also verified in other studies (McDonnell et al.,
1999; Potzsch et al., 2006; Mezzomo et al., 2007; Stockley and Lund, 2008;
Timmermans et al., 2008; Barbosa et al., 2011; Marquia et al., 2014; Rodrigues et al.,
2015). According to our study, women between the ages 21 and 34 had a 31% higher
prevalence of folic acid supplementation when compared to those aged 20 years or
less (P=0.003). For those aged 35 years or over this index was 38% larger (P=0.009).

In the literature, there is a description of the association of higher schooling with
a higher frequency of folic acid use (Mezzomo et al., 2007; Timmermans et al., 2008;
Barbosa et al., 2011; Marquia et al., 2014; Rodrigues et al., 2015; Linhares and Cesar,
2017). In our sample, pregnant women with less schooling also used it less frequently
(P=<0.001). Women with higher schooling had a 22% higher prevalence of folic acid use
when compared to those with low schooling (P=0.023).

It is noteworthy that in our study primiparous women presented a 23% higher
prevalence of folic acid supplementation when compared to multiparous (P=0.003).
Hypothetically, multiparous women, because they had become pregnant before, would
have a better knowledge about folic acid supplementation. However, this was not
observed in our study, nor in other studies in the literature (Timmermans et al., 2008;
Barbosa et al., 2011; Marquia et al., 2014; Linhares and Cesar, 2017). Perhaps this
could be related to cultural aspects and lack of knowledge about the benefits of folic
acid use not only in the first pregnancy but also in all future pregnancies.

Prenatal performance is associated with increased frequency of use of folic acid
supplementation in the gestational period (Mezzomo et al., 2007; Linhares and Cesar,
2017). In our sample, women who had less than 6 prenatal consultations used less
folic acid. Women with 6 or more visits had a 26% higher prevalence of folic acid use.
The normalization published by the Ministry of Health of Brazil in 2000 advocates the

realization of six or more prenatal consultations (Brasil, 2002). The number of
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consultations is directly related to better maternal and child health indicators, since
routine prenatal care prevents maternal and perinatal morbidity and mortality
(Domingues et al., 2012). It has been described in the literature that a larger number of
prenatal consultations is associated with a higher frequency of periconceptional folic
acid supplementation (Mezzomo et al., 2007; Timmermans et al., 2008; Barbosa et al.,
2011; Marquia et al., 2014; Linhares and Cesar, 2017).

Early prenatal initiation is a preponderant factor for folic acid intake at the
beginning of gestation, playing a protective role more effectively. Although it is also
emphasized the importance of its preconceptional use (Nascimento, 2008; Lunet et al.,
2008). Folic acid supplementation in the gestational period has been higher among
mothers who started prenatal care in the first trimester (Linhares and Cesar, 2017).
This is in agreement with our study, where women who started prenatal follow-up in the
first trimester of pregnancy presented a 124% higher frequency of folic acid use when
compared to those who started in the third trimester (P=0.037).

Maternal supplementation with folic acid has been associated with a reduction
in the occurrence of low birth weight and prematurity (Nasser et al., 2005; Bhutta et al.,
2008). Differently, in our sample it was significantly associated with low birth weight
and prematurity. However, it is noteworthy that at least for low birth weight, we did not
verify an association when we evaluated the proper periconceptional acid folic
supplementation (the evaluation for prematurity could not be made by the absence of
women that perform this proper use and had premature newborns).

In our literature review, we verify that there is a great deal of variability among
the studies regarding periconceptional acid folic supplementation, which includes, for
example, the use only before conception; 3 months before conception; 2 months or
more before conception; when trying to conceive; for one month before pregnancy and
six weeks or more before pregnancy (Ray et al., 2004). Among the studies that
evaluated the proper use of periconceptional folic acid, the frequency of its use ranged

from 0.5% to 40% (Mathews et al., 1998; Pepe et al., 1999; Gil et al., 2000; de Walle
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and de Jong-Van den Berg, 2002; Garcia Carballo et al., 2003; de Jong-Van den Berg
et al., 2005; Kim et al., 2009). None of the studies developed in Brazil considered this
approach. Our frequency was very low (1.6%) and similar only to that described by Gil
et al. (2000) who described a rate of 7.5%.

Physician, nurses, pharmacists, and other health professionals have an
extreme important role in guiding women and prescribing periconceptional folic acid
supplementation, in order to achieve better prevention results (Mezzomo et al., 2007).
Almost all patients of our sample who used the folic acid made it through a prescription
made by a health professional (99.7%). On the other hand, in the study by Mezzomo et
al. (2007), carried out in the same country region, it was observed that from women
who used folic acid, only 57.5% made it by prescription.

Among professionals who prescribed folic acid for pregnant women, physicians
did it in our study in 332 cases (83.2%) and nurses in 66 (16.5%). Only one patient
(0.3%) reported self-medication. Gynecologists and obstetricians were those who most
prescribed it (75.9%), followed by general practitioners (21.9%) and family physicians
(2.2%). In a study carried out in Spain by Garcia Carballo et al. (2003), differently from
us, the folic acid was mainly prescribed by the family physician (39.3%). Other
professionals described included gynecologists (36.1%) and midwifes (16.5%).

It is noteworthy in our sample that from the pregnancies where there was the
prescription of folic acid supplementation by a physician, only 3% the woman did it
properly, while among the nurses this index was 1.5%. The only patient who reported
self-medication did it adequately. We know that there are some factors, as unplanned
pregnancy and late prenatal beginning, which potentially could influence the proper use
of periconceptional folic acid supplementation. However, as stated by Marquia et al.
(2014), there is a need of promotion and continuous dissemination of the importance of
this supplementation and its benefits not only for the patients but also for health

professionals involved in prenatal care.
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In our study only the younger age of the woman (P=0.027) and unplanned
pregnancy (P=0.004) were associated to a lack of proper periconceptional folic acid
supplementation. The woman’ age was previously discussed. As for planned gestation,
it has been strongly associated with a higher prevalence of folic acid use (Rosenberg et
al., 2003; Suellentrop et al., 2006; Mezzomo et al., 2007; Timmermans et al., 2008;
Barbosa et al., 2011; Marquia et al., 2014; Rodrigues et al., 2015; Linhares and Cesar,
2017). In developing countries, such as Brazil, most pregnancies are not planned,
which has been cited as the main obstacle to the use of folic acid in the prevention of
NTDs (Kramer, 2003).

Thus, we verified in our study that about half of the pregnant women in our
midst are not using periconceptional folic acid supplementation. Moreover, only a very
small number of them makes it properly, even with the accompaniment of a health
professional during pregnancy. This number is much lower than desired, since it is
already established in the scientific literature the great benefits of using folic acid for
pregnant women and fetus. Our results, along with those described in the literature,
point to the importance of conducting awareness campaigns about the
supplementation of folic acid in the periconceptional period, both for the general
population as for health professionals. The most vulnerable groups seem to be women
at a younger age, with low schooling, multiparous, who do not plan the pregnancy and
start late the prenatal care with few visits. We believe that our efforts should be

targeted especially for these risk groups.
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Table 1. Sociodemographic variables and their association with performance of periconceptional folic acid supplementation.
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Folic acid supplementation

Proper folic acid supplementation*

Total % Yes % No % Total Yes % No %
765 100 394 51.5 371 48.5 394 12 3 382 97
Variables P P
Woman's age
<20 years 243 31.8 105 26.6 138 37.2%* 105 0 0 105 27.5**
21 to 34 years 427 55.8 237 60.5** 190 51.2 0.007 237 8 66.7 229 59.9 0.027
2 35 years 95 12.4 52 13.2 43 11.6 52 4 33.3* 48 12.6
Civil status
With partner 624 81.6 341 86.5 283 76.3 <0.001 341 12 100 328 85.9 0.384
Without partner 141 18.4 53 13.5 88 23.7 53 0 0 54 14.1
Woman'’s scholarity
Incomplete 1st grade or 260 34.2 103 26.2 157 42.7 103 1 8.3 101 26.5
less 0.199
<0.001
Complete 1st grade or 501 65.8 290 73.8 211 57.3 290 11 91.7 280 73.5
higher
Origin
Capital 521 68.1 237 60.2 284 76.5*%* 237 7 58.3 231 60.5
Metropolitan region 208 27.2 135 34.3* 73 19.7 <0.001 135 4 33.3 130 34 0.915
Countryside towns 36 4.7 22 5.6 14 3.8 22 1 8.3 21 55
Woman’s employment
Yes 312 40.9 184 46.8 128 34.7 184 8 66.7 175 45.9
0.001 0.261
No 450 59.1 209 34.7 241 65.3 209 4 33.3 206 54.1
Partner's work
With employment 665 90.6 357 92.5 308 88.5 357 12 100 345 92.2
0.086 0.612
Unemployed 69 9.4 29 75 40 11.5 29 0 0 29 7.8
**Eamily rent
Up to 252 142 19.1 55 14.3 87 24.4 55 2 16.7 52 13.9
0.001 0.679
More than 252 600 80.9 330 85.7 270 75.6 330 10 83.3 321 86.1
Number of individuals in
the residence
1to5 586 77.5 315 80.8 271 74 315 12 100 302 79.9
0.033 0.134
6to 14 170 22.5 75 19.2 95 26 75 0 0 76 20.1

* According to the Health Ministry of Brazil;

** Residual value greater than 1.96;

** |n dollar.



Table 2. Gestational variables and their association with periconceptional folic acid supplementation.
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Folic acid supplementation

Proper folic acid supplementation*

Total % Yes % No % Total Yes % No %
765 100 394 51.5 371 48.5 394 12 3 382 97
Variables P P
Planned pregnancy
Yes 294 38.4 183 46.4 111 29.9 183 11 91.7 173 45.3
<0.001 0.004
No 471 61.6 211 53.6 260 70.1 211 1 8.3 209 54.7
Prenatal care
Yes 747 97.6 394 100 353 95.1 394 12 100 0 0 -
<0.001
No 18 24 0 0 18 4.9 0 382 100 0 0 -
Number of pregnancies
Primiparous 311 40.7 175 44.4 136 36.7 175 5 41.7 170 44.5
0.035 1.000
Multiparous 454 59.3 219 55.6 235 63.3 219 7 58.3 212 55.5
Number of prenatal visits
>6 579 78 337 86.4 242 68.8 337 12 100 325 86
<0.001 0.383
<6 163 22 53 13.6 110 31.2 53 0 0 53 14
Prenatal onset
1st trimester 496 66.4 316 80.2* 180 51 316 12 100 305 79.8
2nd trimester 228 30.5 73 18.5 155** 43.9 <0.001 73 0 0 72 18.8 0.222
3rd trimester 23 3.1 5 1.3 18** 5.1 5 0 0 5 1.3
Maternal disease
Yes 584 76.4 303 77.1 281 75.7 303 8 66.7 295 77.4
0.721 0.483
No 180 23.6 90 22.9 90 24.3 90 4 33.3 86 22.6
***Risk for NTDs
Yes 16 2.3 9 2.3 7 1.9 9 0 0 9 2.4
0.803 1.000
No 749 97.7 385 97.7 364 98.1 385 12 100 373 97.6
Use of medicines
Yes 743 97.1 387 98.2 356 96 387 12 100 375 98.2
0.097 1.000
No 22 29 7 1.8 15 4 7 0 0 7 1.8
Use of illicit drugs
Yes 28 3.7 9 23 19 5.1 9 0 0 9 24
0.058 1.000
No 737 96.3 385 97.7 352 94.9 385 12 100 373 97.6
Smoking
Yes 178 23.3 72 18.3 106 28.6 72 2 16.7 71 18.6
0.001 1.000
No 587 76.7 322 81.7 265 71.4 322 10 83.3 311 81.4
Alcohol intake
Yes 276 36.1 134 34 142 38.3 134 3 25 132 34.6
0.249 0.758
No 489 63.9 260 66 229 61.7 260 9 75 250 65.4
Fetal congenital anomalies
Yes 39 5.1 26 6.6 13 35 26 1 8.3 25 6.5
0.075 0.565
No 726 94.9 368 93.4 358 96.5 368 11 91.7 357 93.5

* According to the Health Ministry of Brazil;
** Residual value greater than 1.96;

*** NTDs: Neural tube defects.



Table 3. Poisson regression analysis to assess factors independently associated with periconceptional folic acid supplementation.

Variables RP*/CI** (95%) P
Woman's age
< 20 years 1.00 (reference) -
21 to 34 years 1.31 (1.10-1.56) 0.003
2 35 years 1.38 (1.09-1.75) 0.009
Woman'’s scholarity
Incomplete 1st grade or less 1.0 (reference) -
Complete 1st grade or higher 1.22 (1.03-1.44) 0.023
Number of pregnancies
Primiparous 1.23 (1.07-1.42) 0.003
Multiparous 1.0 (reference) -
Number of prenatal visits
<6 1.26 (1.00-1.60) 0.050
>6 1.0 (reference) -
Prenatal onset
1st trimester 2.24 (1.05-4.76) 0.037
2nd trimester 1.31 (0.61-2.81) 0.484

3rd trimester

1.0 (reference)

* PR: Prevalence ratios.
** Cl: Confidence interval.

Table 4. Poisson regression analysis to evaluate periconceptional folic acid supplementation as an independent

factor associated with study outcomes.

Variables PR* agjusted » CI*** (95%) P
Fetal congenital anomalies 1.64 (0.79 — 3.42) 0.187
Low birth weight 1.81(1.14-2.88) 0.012
Prematurity 2.01 (1.33-3.04) 0.001
Apgar at 1st minute < 7 1.30 (0.80 — 2.10) 0.290
Apgar at 5th minute <7 2.94 (0.42 - 20.5) 0.278

* PR: Prevalence ratios.

** Adjusted for woman’s age, number of pregnancies, rent, beginning of prenatal care, marital status. Maternal scholarity,
origin, woman and partner occupation, primiparity, pregnancy planning, number of prenatal visits, use of medication during
pregnancy and smoking;

*** Cl: Confidence interval.



Table 5. Poisson regression analysis to assess the proper periconceptional folic acid supplementation

as an independent factor associated with the study outcomes.

Variables PR* .gjusted = CI*** (95%) P
Fetal congenital anomalies 1.12 (0.31-4.01) 0.867
Low birth weight 0.64 (0.12 - 3.33) 0.598
Prematurity ok ko
Apgar at 1st minute < 7 0.81 (0.25 - 2.60) 0.717
Apgar at 5th minute <7 1.01 (0.19 -5.29) 0.995

* PR: Prevalence ratios;

** Adjusted for pregnant woman's age. Number of pregnancies. Income. Beginning of prenatal care. Marital status.
Maternal schooling. Origin. Occupation of the mother and father. Primiparity. Gestation planning. Number of prenatal
consultations. Number of prenatal visits. Use of medication during pregnancy and smoking;

*** Cl: Confidence interval;

**+% |t was not possible to estimate the risk due to the absence of premature infants in the group that made proper
periconceptional folic acid supplementation.
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4. Consideracdes finais

A presente dissertacdo de mestrado incluiu pacientes participantes do
projeto de pesquisa intitulado “Avaliagcdo do uso de medicamentos e drogas
de abuso por gestantes com fetos portadores de malformacdes atendidas
no Servico de Medicina Fetal do Hospital Materno Infantil Presidente
Vargas: um estudo de caso e controle”.

No artigo apresentado na dissertagdo verificamos a situagdo da
suplementacao periconcepcional do acido félico em um hospital publico de
referéncia do Sul do Brasil. Contudo, o projeto tem uma dimensao maior, que
engloba outros aspectos relacionados ao uso de medicamentos e drogas de
abuso em nosso meio. Um dos artigos cientificos ainda a ser redigido avaliara
este uso em gestacbes de fetos com e sem malformacdo, considerando a
classificacao de risco dos mesmos quanto ao seu potencial teratogénico, o que
também sera importante para o maior entendimento do uso destas substancias
e 0 seu potencial efeito.

Esse estudo possibilitou uma viséo geral sobre o uso periconcepcional
do acido fdlico, aprimorando o conhecimento sobre as caracteristicas que
levam as gestantes a nao utilizarem esta suplementacdo. Com isso, foi
possivel tracar o perfil mais vulneravel da populacao de gestantes que ndo esta
realizando o seu uso de forma adequada, o que pode possibilitar a elaboracéo
de estratégias que aumentem a aderéncia do uso do acido folico e sua
utilizacao de forma adequada no periodo periconcepcional. Acreditamos que €
necessario intensificar as politicas publicas para aumentar a conscientizacao

nao so da populacdo em geral como de profissionais da area da saude sobre a
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importancia do uso desta suplementacao tanto para as gestantes como para
seus fetos, no intuito de prevenir desfechos desfavoraveis, como a ocorréncia
de defeitos de fechamento do tubo neural.

Durante o periodo de realizacdo do mestrado, dados parciais da
dissertacdo foram j& apresentados em eventos cientificos. Além disso, 0
mestrando atuou em outros projetos de pesquisa vinculados ao Grupo de
Pesquisa de Genética Humana, desenvolvendo trabalhos que foram
apresentados em eventos cientificos, tanto regionais como nacionais e
internacionais. Artigos cientificos foram também elaborados e publicados em

periddicos internacionais (ver Anexos).



5. Anexos

5.1. Parecer do Comité de Etica em Pesquisa
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HOSPITAL MATERNO

INFANTIL PRESIDENTE  “QREral "
VARGAS - HMIPV - RS

DADOS DO PROJETO DE PESQUISA

Titudo do Pesquisa: Avaliagac do use de madicamenios @ 4rogas de abuso por gestantes com fetos
portadores de malformagdes atendidas no Servige de Medicina Fetal do Hospitad
Materno Infantil Presidente Vargas: um estuda de caso e cantrale

Pesquisador: Rafas! Fabiano Machado Rosa

Area Tematica: Gendtica Humana:
(Trata-96 de pesquisa envolvanco Genatica Humana que ndo nacassila de analee
éuca por parte da CONER:);

Versdo: 2

CAAE: 45681416.4.0000.5328

Instituicio Proponente: Hospital Matermo Infartl Presdente Vargas - HMPY - RS
Patrocinador Principal: Firancamenlio Prépeio

DADOS DO PARECER

Numero do Parecer: 1.357 601

Apresentacio do Projeto:

Consiste em um es5000 de cas0 controle, Maizaco a8 pars do revado dos pronfuanies & de anlrevista com
colela de dados, com o objebvo de gvaliar 0 uso da medicamenlos & drogas de abuso por gestantes com
fotos portadores de malformagdes atendidas no Seraco de Mediona Fetal do Hospeal Materno Infantit
Presicente Vargas, O grasente astuda & relacionado ap pragio guarda-chuva malor intitdado “Estuda dos
aspectos eliokdgicos, clinicos & progrdsticos da pacientas aenddos nos Servicos de Gendlica Clinca e
Medicina Fetal do Hospilal Materno Irfansl Presidente Yargas', |a aprovaxdo pelos Comtés de Efica em
Pasguisa do HMIPV & da Univarsidade Fedaral da Cldncas da Salca de Porto Alggre (UFCSPA).

Objetivo da Pesquisa:

Cbjetvo Primano:

Avalar 0 150 de medcamantos & drogas de abuso par gestanies com bebés portadores de matlarmactes
alendidas no Servico de Medicing Fetal do HMIPY & comparar 08 dados a um grupo controle de gasiantes
cam bebés sem evidénoa de ancmakas nascidos no mesma haspital.

Oopwe Secundano:

Enderacn: A irdapmadhec 661- 19 © 7% woder

Balroc  Indaponcdncly CEP: 90.005-07¢
UF: RS Municiglo: PORTO ALEGRE
Tuledcns: (51,32602577 Fax: (510000075 Eanatl:  Irepy. cop@horioe Hoepon oo by
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HOSPITAL MATERNO

INFANTIL PRESIDENTE  “QREraAl
VARGAS - HMIPV - RS

Ravisar & dassficacio dos medicamanios ullizados pelas gestantas quanio ao seu potencial teralogénico.

Cosbausgic da Pamscer 1257 501

Avallagdo dos Riscos e Beneficios:

Riscos: O pesguisador referiu que a pasquisa apresenta apenas riscos minimas de quaebra ce
confidencialidade dos dadas de identficagiio do parbcpante e possivess desconfortas ao respander a
plrevista.

Beneficios: O autor refere que niio haverid um beneficio direto a0s pacientes. Este consislira princpalmerte
na divulgagdo do conhacimento cantifico @ na transmissao das experiéncias clinicas vivenciadas peks
masmas. Entretanto, estas serdo muilo (teis no atendimenta futuro de pacientes fanto do HMIPY coma de
oulras nstituigies.

Comentarios ¢ Consideragoes sobre a Pesquisa:

Eshydo relavanie, exequivel, com metodologia adequada para aingir o5 abjethvos propostas. Os casos serdo
constilukios de gestantes cujos bebés apresentavam pwdéncea de algum tipo de ma¥armagio e gue foram
acompanhadas pele Servigo de Medicina Fetad do HMIPY. Os controles consistirdo de gestantes com bebés
s6m indicios de anomalias. Sera aplicado um protocolo clinico, com coleta de dadas, que incluird dadas
referentes & gestacdo das pacientes, cam coarréncia de doengas maternas e uso de medicamenios ¢
drogas de abusa. Cuanta a estes Gibmos, serao avakados os 1ipos. as doses @ o5 perodas em Que a5
mesmos aconleceram, além ca prafissional de salde gue prescreveu © medicamento, Também serdo
analisadas cutras variaveis de dados sccdemegraficos coma idade, situagio conjugal, escolaridade o
ccupacio de ambos os pais. Para os casas, serdo avaliados o5 tipos de matormacoes fetais idenificados
atraves dos exames complementaras de Imagam.

Consideragoes sobre os Termos de apresentagdo obrigatoria:
Os termes de apeesentagiio obrigatéeia estdo adequados e o TCLE o carrigido.

Recomendacoes:

Conclusoes ou Pendéncias e Lista de Inadequagoes:

As pandéncias elencadas anteroments foram atandidas. porém a redacio cas rscos fol modificada apenas
no arguivo do propto detalhado @ ndo fof alerada nNo cadasin do projedo na Platatorma Brasil,

Conslderagoes Finals a criterio do CEP:
1. Informames que toda 9 QUAGUET ARAracao oo projelo devera sar comunicars Imediataments ao

Endersgo;  Av.irdepencincia B01- 0L & ™ andh

Bakre: bdependincu CEP: 90055078
UF: RS Municiple: PORTO ALEGRE
Telefone: (511 2m-077 Fax: (510226-2075 C-mall:  Nirvioy capedhmgy peapoacom b
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Cortruacio 3o Pwrecer: | 227900

CEP HMIPV,

HOSPITAL MATERNO
INFANTIL PRESIDENTE
VARGAS - HMIPV -

RS

Qo™

2. O pesquisadar deverd apresentar relatdrios semestrals de acompanhamenio do peojeto, bam como
refatdrio final quando do térmano do mesmao.
3. Para o ngresso nas dependéncias do hospilal o pesausador responsavel devera solictar ao CEP HMIPY
a confecedo de cracha para toda a equipe de pesqusa,
4, Para 0 nico da pesquisa, o investigadar deverd apresantar a chefia do servigo onde sevd realizada a
pesquisa o Parecer Consubstanciado de apravagio do pratocola pelo CEP

Este parecer foi olaborado baseado nos documentos abaixo relacionados:

Tipa Decumeanta AIQUNO Poslagem Auor Silzagao
MIOrMagoss BAsKas | PB_INFORMAGOES, BASIGAS DO P | 171112015 ACID
do Progto 504 075335 |
Propato Delalhado / |ProgioMedicamaniosedrogasdeabuson | 16/11/2015 |Rafasl Fadiano Aceilo
Brochura agestacaoRevisado, pdf 21:53:34 |Machado Resa
| vestigador .

TCLE / Termeos de | Consendmenioinformadofevisado pd! 16/11/2015 |Rafael Fasiano Aceilo

Assentimento / 21:52:28 |Machada Rosa

Justificaliva de

wos FormulanoProeloderasqusa.pdl 2900:2015 |Halael Faoiano Acalto
223310 |Machado Roea

Dedaragio de TermolsedosDados. pdf 29092015 |Ralasl Fadiano Aceilo

| Pesauissdores 2241:11 | Machado Rosa

Quiras TermaCompromissoRelatona. pdl 29032015 |Rafael Fabiano Aceilo

- 22:29:26

Quiros ProtocoloCONTROLES pdf 29002015 |Rafasl Fadiano Acaito

N = AR 22.27:45 _|Machada Roea

Qutros ProlocoloCASOS pd! 29082015 |Rafasl Fagiano Aceilo
222714  |Machada Resa

Qulros TermaCienaaServicoMedcinaFetalpd! | 29032015 |Rafael Fabiano Aceilo
22:24:40 _|Machado Rosa

Quiros TermoCienciaServicotioameantoCaonjunt| 258092015 |Rafast Fabiano Aceilp

B - o.pdt 22:21:51 ygmgm Rosa

Folha de Aosto FolhadeRaosto.pdt 2909:2015 |Rarael Faciano Acailo

_ 22:16:49 _|Machado Resa

Creamenlo CHCAMENTO.pdI 29092015 |Hafasl Fabiano Acailo
22:13:21  |Machado Rosa

Cronograma CRONOGRAMA pif 29082015 [Ratasl Fabiano Aceilo
221224 |Machado Boeg

Situacho do Parecer:

Enderngo:  Av Indupardings t41- 8. C 7 uncw

Bairro: Independinoa CEP. 0035078
UF: RS Manioplo: PORTO ALEGRE
Telnfone:  |51,0280.9977 Fax: (52226507

E-mail:  Beragy oep@ hmgiv owlpon, com e

Fape il N
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Apravaco
Necessila Apreciacio da CONEP:
Nao

PORTO ALEGRE, 09 de Dezemoro de 2015

Assinado por:
Maria da Graga Alexandre
{Coordenador)

Enderego:  Av ndepenadngia 661 B8 G T andiy
Bakros Indepersidnsa

UF: RS Nunioplo: PORTO ALEGAE
Telefene (513230 3377 Fax: (514240075

CEP: (003500

Email: gy cop@Rhm gy predpod 2om by
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5.2. Protocolos utilizados para a coleta dos dados
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PROTOCOLO DE PESQUISA / CASOS

Dados gerais

Nome de quem aplicou o protocolo: ( ) 1. Ernani ( ) 2. Daniélle ( ) 3. Jamile 4. ( ) Carol

Data da coleta: / /

Nome da gestante:

Medicina Fetal HMIPV: ()1.Sim () 2. Nao
Ndmero do prontuario: Telefones de contato:
Procedéncia: Ocupacao:
Data de nascimento (gestante): Idade (em anos):
Situagao conjugal da mde: () 1.Casada () 2. Vive com companheiro () 3.Solteira () Sem informagéo
Escolaridade da gestante: () Sem informagdo Escolaridade do Pai () Sem informagéo
Mée | Pai

1. Analfabeto

2. Fundamental incompleto/ 1° Grau Incompleto

3. Fundamental completo/ 1° Grau completo

4. Médio completo/ 2° Grau completo

5. Médio incompleto/ 2° Grau incompleto

6. Superior incompleto

7. Superior completo
Nome do pai: Ocupacéo: Idade (anos):___
() Sem informacao () Sem informacéo () Sem informagao
Renda Familiar: N° de pessoas
Dados referente a gestagdo dos pacientes
Gravidez planejada? ()1.Sim ()2.Ndo ( ) Sem informacéo
Vocé fez uso de algum cha ou medicamento para néo segurar a gravidez? ()1.Sim ()2.Nao
Se sim, qual, dose e periodo:
Ndmero da gestagdo: P: C: AE: AP: Ectépica:
Acompanhamento pré-natal: ( ) 1.Sim () 2.N&o ( ) Sem informa¢@&o Numero de consultas: __ () Sem informacéo
Com quantas semanas gestacionais iniciou 0 acompanhamento pré-natal:
Ocorréncia de doengas maternas? ()1Sim ()2.Ndo ( )Sem informacéo

Se sim, quais?

Ameaca de aborto: () 1.Sim () 2.N&o () Sem informagéo
Trabalho de parto prematuro: () 1.Sim () 2.Ndo () Sem informacéo
Utilizagao de suplementacéo com acido félico? () 1.Sim () 2.N&o () Sem informagao

Se sim, dose e periodo:

Quem prescreveu acido félico?

Se foi 0 médico, qual era a sua especialidade:

Utilizou medicamentos durante a gestagdo? ( ) 1.Sim () 2.N&o () Sem informagao

Se sim, quais medicamentos, dose, periodo e forma de uso?

1. Medicamento: Dose: Com prescrigdo: ( )1. Sim
Periodo de uso: Profissional/Especialidade que prescreveu:

2. Medicamento: Dose: Com prescrigdo: ( )1. Sim
Periodo de uso: Profissional/Especialidade que prescreveu:

3. Medicamento: Dose: Com prescrigdo: ( )1. Sim

( )2. Nao

( )2. Nao

( )2. Nao



Periodo de uso:

4. Medicamento:

Periodo de uso:

5. Medicamento:

Periodo de uso:

6. Medicamento:

Periodo de uso:

7. Medicamento:

Periodo de uso:

8. Medicamento:

Periodo de uso:

9. Medicamento:

Periodo de uso:

10. Medicamento:

Periodo de uso:

Utilizou drogas de abuso durante a gestacao?

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

Dose:

Profissional/Especialidade que prescreveu:

()1.Sim ()2.Nado ( ) Sem informacéo

Se sim quais drogas, quantidade e periodo de uso?

1. Fumo:( )1.Sim () 2.Nao

2. Alcool: ( )1.Sim () 2.N&o
3. Maconha: ( )1.Sim () 2.Nao
4. Cocaina: ( ) 1.Sim ( ) 2.Nao

5. Crack: () 1.Sim () 2.Nao

6. Outro: () 1.Sim:

As malformagdes fetais foram diagnosticadas por:

() 1.Ultrassom Data:

() 2.Rastreio US 1° Trimestre (entre 11 e 13 semanas + 6 dias) () Né&o fez

() 3.Ressonancia magnética Data:
() 4. Ecocardiografia Data:

() Sem informacao

Descrigdo das malformacdes fetais:

Com prescri¢ao: ( )1.

Com prescrigdo: ( )1.

Com prescrigdo: ( )1.

Com prescrigdo: ( )1.

Com prescrigdo: ( )1.

Com prescrigéo: ( )1.

Com prescri¢ao: ( )1.

Sim

Sim

Sim

Sim

Sim

Sim

Sim

Quantidade: Periodo de uso:
Quantidade: Periodo de uso:
Quantidade: Periodo de uso:
Quantidade: Periodo de uso:
Quantidade: Periodo de uso:
() 2.Néao Quantidade:
IG: Data:
Data:
IG: Data:
IG: Data:

()2

()2

()2

()2

()2

()2

()2

Periodo de uso:

Tipo de malformagéo: () 1. Isolada

Realizou-se cari6tipo fetal: () 1. Sim

() 2. Mdltiplas

() 2. N&o () Sem informagéo



Resultado:

As malformagfes podem estar relacionadas ao uso dos medicamentos/drogas: ( ) 1. Sim
Obito intradtero: ( ) 1. Sim () 2. Ndo () Sem informac&o
Obito apds o nascimento: () 1.Sim () 2.N&o () Sem informagéo

Data de nascimento da crianca: / / () Sem informacéo

Sexo da crianga: ( ) 1.Masculino ( ) 2.Feminino ( ) 3. Indeterminado () Sem informacao

Tipo de parto: ( ) 1. Vaginal ( ) 2. Ceséreo () Sem informagao Apresentagao:

()2.N&o

Idade gestacional (semanas) (Capurro): () Sem informacéo

Peso ao nascimento (gramas): () Sem informagao

Comprimento (cm): () Sem informacao Perimetro cefélico (cm): () Sem informacéo

Perimetro Toréacico (cm): () Sem informacao Perimetro Abdominal (cm): () Sem informacéao

Escores de Apgar: 1° minuto: () Sem informacéo 5° minuto: () Sem informacéao

Crianga nasceu no HMIPV: ( ) 1. Sim ( ) 2. Ndo () Sem informagao

Crianca nasceu em outro hospital: ( ) 1. Sim ( ) 2. Ndo () Sem informagdo Se sim local:

PROTOCOLO DE PESQUISA / CONTROLES

Dados gerais

Nome de quem aplicou o protocolo: ( ) 1. Ernani ( ) 2. Daniélle ( ) 3. Jamile 4. ( ) Carol

Data da coleta: / /

Nome da gestante:

Medicina Fetal HMIPV: ()1.Sim () 2.Néao

Ndmero do prontuério: Telefones de contato:

Procedéncia: Ocupacéo:

Data de nascimento (gestante): Idade (em anos):

Situacao conjugal da mae: ( ) 1.Casada () 2. Vive com companheiro () 3.Solteira () Sem informacao

Escolaridade da gestante: () Sem informacdo Escolaridade do Pai () Sem informagéo

Consanguinidade? () Sim () N&ao

Mée | Pai

1. Analfabeto

2. Fundamental incompleto/ 1° Grau Incompleto

3. Fundamental completo/ 1° Grau completo

4. Médio completo/ 2° Grau completo

5. Médio incompleto/ 2° Grau incompleto

6. Superior incompleto

7. Superior completo
Nome do pai: Ocupacéo: Idade (anos):___
() Sem informacéao () Sem informacéo () Sem informacéo
Renda Familiar: N° de pessoas
Dados referente a gestagdo dos pacientes
Gravidez planejada? ()1.Sim ()2.Ndo ( )Sem informacao
Vocé fez uso de algum cha ou medicamento para ndo segurar a gravidez? ()1lsim ()2.Nédo

Se sim, qual, dose e periodo:

Nidmero da gestacéo: P: C: AE: AP: Ectépica:




Acompanhamento pré-natal: ( ) 1.Sim () 2.N&o ( ) Sem informacédo Numero de consultas:

Com guantas semanas gestacionais iniciou 0 acompanhamento pré-natal:

() Sem informagé&o

Ocorréncia de doengas maternas? ()1.Sim ()2.Nao ( ) Sem informagéo

Se sim, quais?

Ameaca de aborto: () 1.Sim () 2.N&o () Sem informagao
Trabalho de parto prematuro: () 1.Sim () 2.N&do () Sem informacéo
Utilizagdo de suplementagéo com acido félico? () 1.Sim () 2.N&o () Sem informagéo

Se sim, dose e periodo:

Quem prescreveu &cido félico?

Se foi 0 médico, qual era a sua especialidade:

Utilizou medicamentos durante a gestagdo? ( ) 1.Sim () 2.N&o () Sem informagéo

Se sim, quais medicamentos, dose, periodo e forma de uso?

11. Medicamento: Dose:

Com prescrigao:

Periodo de uso:

12. Medicamento:

Periodo de uso:

13. Medicamento:

Periodo de uso:

14. Medicamento:

Periodo de uso:

15. Medicamento:

Periodo de uso:

16. Medicamento:

Periodo de uso:

17. Medicamento:

Periodo de uso:

18. Medicamento:

Periodo de uso:

19. Medicamento:

Periodo de uso:

20. Medicamento:

Periodo de uso:

21. Medicamento:

Periodo de uso:

22. Medicamento:

Periodo de uso:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

Dose: Com prescri¢ao:

Profissional/Especialidade que prescreveu:

Dose: Com prescri¢ao:

Profissional/Especialidade que prescreveu:

Dose: Com prescri¢ao:

Profissional/Especialidade que prescreveu:

Dose: Com prescri¢ao:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

Dose: Com prescrigao:

Profissional/Especialidade que prescreveu:

()1.Sim  ( )2.N&o

()1.Sim ( )2.Nao

()1.Sim  ( )2. N&o

()1.Sim  ( )2.N&o

()1.Sim  ( )2.N&o

()1.Sim  ( )2. N&o

()1.Sim ( )2.Nao

()1.Sim ( )2.Nao

()1.Sim ( )2.Nao

()1.Sim ( )2.Nao

()1.Sim  ()2.N&o

()1.Sim  ()2.N&o



Utilizou drogas de abuso durante a gestacéo? ()1.Sim ()2.Nao ( )Seminf

Se sim quais drogas, quantidade e periodo de uso?

7. Fumo: ( ) 1.Sim () 2.Néo Quantidade:
8. Alcool: ( ) 1.Sim () 2.Ndo Quantidade:
9. Maconha: ( )1.Sim ( )2.Nao Quantidade:
10. Cocaina: ( ) 1.Sim ( ) 2.N&o Quantidade:
11. Crack: ( ) 1.Sim () 2.Nao Quantidade:
12. Outro: ( ) 1.Sim: () 2.Nao Quantidade:

Realizou exames de imagem

ormacao

Periodo de uso:
Periodo de uso:
Periodo de uso:
Periodo de uso:
Periodo de uso:

Periodo de uso:

() 1.Ultrassom Data: IG: Data:
() 2.Rastreio US 1° Trimestre (entre 11 e 13 semanas + 6 dias) () Néo fez Data:
() 3.Ressonancia magnética Data: IG: Data:
() 4. Ecocardiografia Data: IG: Data:

() Sem informacao
Realizou-se cariétipo fetal: () 1. Sim () 2. N&do () Sem informacgéo

Resultado:

Obito intradtero: ( ) 1. Sim () 2. Ndo () Sem informag&o
Obito apds o nascimento: () 1.Sim () 2.N&o () Sem informacéo

Data de nascimento da crianga: / / () Sem informacao

Sexo da crianga: ( ) 1.Masculino ( ) 2.Feminino ( ) 3. Indeterminado () Sem informagao

Tipo de parto: ( ) 1. Vaginal ( ) 2. Cesareo () Sem informacao Apresentacgéao:
Idade gestacional (semanas) (Capurro): () Sem informagéo
Peso ao nascimento (gramas): () Sem informagao

Comprimento (cm): () Sem informacao Perimetro cefélico (cm):
Perimetro Toréacico (cm): () Sem informagéo Perimetro Abdominal (cm):
Escores de Apgar: 1° minuto: () Sem informacéo 5° minuto:

Crianca nasceu no HMIPV: ( ) 1. Sim () 2. Nao () Sem informacao

Crianga nasceu em outro hospital: ( ) 1. Sim ( ) 2. Ndo () Sem informacdo Se sim loc

() Sem informacéo
() Sem informagéo

() Sem informacao

al:
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo do Projeto: “Avaliagdo do uso de medicamentos ¢ drogas de abuso poe gestanies <om fetos
ponadares de malformagdes aseadlidas no Servigo de Medscina Fetal do Hospatal Materno Infantil
Presadente Vargas: um estuda de caso e contrale™

Pesquisador Responsdvel: Rafael Fabtano Mochado Ross

A senhor esth sendo convidada a participar de am projeto de pesgussia, Por favor, ke este
documenltn com bastante alenglo astes de assizd-lo. Caso g algema palavia oo frase guoe a
SENROI NG coasipn entender, CONVErse com O pesquisador mepansivel ou com wm membno &
equipe deste projeto pary esclarecd los,

A proposta do presente documonto ¢ explivar ludo sobnd o projeto ¢ solxatar a sua permsssin
parn paticipar do mesino, O ebietive serd avaliar o wso de medicamentos ¢ substhacias ¢ sua relglio
com o desenvolvineenta do bebd.

Aps a realzacio do conseatimento (nformmuio, vocd serd submetda » uma entrevista cliniea,
com coleta de dados sobre a pestagio. comn ocarréncia de doengas € uso de medicanentas, aldm de
exames fealizados no periodo & gravides, como ulirssom. Serdo pergantadas também infooacies
sobre 0 idade, escolandade ¢ ocupagio dos pais. Em case de presenga de alteragbes no
desenvolvimento do bebé, serido anotadas os tipos identificados,

Assim, eu eston ciente ¢ de acondo com a
pablicagdo de informagtes sobre a minha gravidez, incluindo reseltades de exumes complementares
realizados Gurante o ey seodimento ¢ de meotminta) fiheca, Minha idestidnle ¢ de mes Nibola)
ndo serd(50) reveladas), Nenhum outro teste ou pesquisa serd fello sem a munha parmissio poc
esentos Nio haverdo tambdm rscos envolvidos, A avaliagio coesistird apeoas na coletn de
tformagdes a respeto de manha gravidez, hem como de men fithota), Nio haverlo custos
envolvides,

Estou ciente tenbém de que st ndo trark benelico dicto ¢ imediato para o, sendo,
entretanto, imparumie para i divalgagso ¢ ampliagtn do conbecimeno cientifico.

Entencko goe tive o diresto d¢ rocusar 3 sorizegio de participar deste projelo © gue s
rocusa i aletania a continuidade do men stesdinventa médico ¢ de meatminha) Alhoto). Seado
assam, reforgo que este consestimento por mim masilfestado € informado, voluntinio ¢ legitimo. Este
termo senk assinado em deas ving, senda que uma delas serd miaha (do panticipante) ¢ 2 outrn do
pesquisador,

Poeto Alegre, de

Assinouen da paciente

Assininura o entrevistackor
FEm caso de davidas, entrar em contato:
Senigo de Medicina Fetal do Hospital Materno Infanti] Presidente Vargas (HMIPV)
Fones: (51) 3289-3 166, (51) 32893029 ou (51) 31289-3030,

Contato do Comalé de Etica em Pesquisa do HMIPV - c-mal: hmipy cep @ hmipy. prefpoa.com br
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REPUBLICA FEDERATIVA DO BRASHL
MINISTERIO DA EDUCAGAD

UFCSPA

UNIVERSIDADE FEDERAL DE CIENCIAS DA SAUDE DE PORTO ALEGRE

PROGRAMA DE POS GRADUACAO EM PATOLOGIA
CERTIFICADO

Certificamos que Ernani Bohrer da Rosa, Daniélle Bernardi Silveira,
Jamile Dutra Correia, Patricia Trevisan, Juliane Nascimento da Silva, Paulo
Ricardo Gazzola Zen participaram da "X Jornada do Programa de Pds-
Graduagdo em Patologia”, promovido pela UFCSPA e organizado pelo PPG em
Patologia, durante os dias 20 e 21 de agosto de 2015, na cidade de Porto
Alegre - RS, na qualidade de Apresentador do Pdster intitulado "AVALIACAO
DO USO DE MEDICAMENTOS E DROGAS DE ABUSO POR GESTANTES
COM FETOS PORTADORES DE MALFORMACOES ATENDIDAS NO
SERVICO DE MEDICINA FETAL DO HOSPITAL MATERNO INFANTIL
PRESIDENTE VARGAS",

Porto Alﬂlﬁ‘g,_ 17»de novembro de 2015,
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CERTIFICADO

DANIELLE BERNARDI SILVEIRA
01%.295.780-*

ter participado como Apresentador(a) de Trabalho, trabalho intitulado NANISMO

ASSOCIADO A MICROCEFALIA E QUADRO DE DEGENERACAQ MULTISSISTEMICA:
SINDROME DE COCKAYNE, no Evento de Extensio: “HI CONGRESSO INTERNACIONAL
DE SAUDE MENTAL/VII CONGRESSO DE PSICOLOGIA DE REGIA0O CENTRO-SUL DO
PARANA/II MOSTRA DE PRATICAS EM ATENCAO PSICOSSOCIAL”, na modalidade
Poster, realizado no Campus Universitine de Irati, pmpostopelo Departamento de Psicologia,
DEPSUI, da Universidade Estadual do Centra-Oeste, UNICENTRO

Orientador(a) RAFAEL FABIANO MACHADO ROSA

Cosutor(es): ERNANT BOHRER DA ROSA, JAMILE DUTRA CORREIA, VICTOR AUGUSTO
ZANESI MACIEL, IVAN GoNcALVEs‘bE,ALMmDMﬁNI'OR. DANIEL KANAMI
KURATANI, JULIA NIERO PAFARO, FABIANA TABEGNA PIRES, MATHEUS HENRIQUE
PASCHOALONI DE FREITAS, PAULO RICARDO GAZZOLA ZEN

Guarapuaya, 3 de abril de 2017
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ERNANI BOHRER DA ROSA
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Confendo a

por ter participado como Apresentador(a) de Trabalbo, trabalho imimlodo SINDROME DE
RUBINSTEIN-TAYBI: UMA CONDICAO GENETICA CARACTERIZADA POR BAIXA
ESTATURA,  DISMORFIAS  FACIAIS B POLEGARESHALUCES  ALARGADOS
ASSOCIADOS A DEFICIT INTELECTUAL, no Evento de Extensio “MI CONGRESSO
INTERNACIONAL DE SAUDE MENTALAVI CONGRESSO DE PSICOLOGIA DE REGIAQ
CENTRO-SUL DO PARANAM MOSTRA DE PRATICAS EM ATENCA(Q PSICOSSOCIAL”.
na modalidade Péster, realizado no Cawypws Universitario de Irati, proposio pelo Depanamento de
Psicologia, DEPSUI, da Univ cr‘“l&hdual do Centra<Oeste, UNICENTRO.
Orientador(a): RAFAEL FABIANQMACHADO ROSA
Coautories) DANIELLE BI:RN'ARDI m\,,’mm CORREIA, IVAN
GONCALVES DE ALMEIDA JUNIOR, DAME.WMI KURATANI ROBERTA
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PASCHOALONI DE FREITAS, PAULO RIC ARDO GAZZOLA ZEN
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COGNITIVO GRAVE E EPILEPSIA: DISSOMIA UNIPARENTAL DO CROMOSSOMO 147,
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PRATICAS EM ATENCAQ PSICOSSOCIAL”. ns modalidade Poster, realizado no Campns
Universitario de Irati, proposto pelo Departamento de Psicologia, DEPSIA, da Universidade
Estadual do Centro-Oeste, UNICENTRO,
Orientador(n): RAFAEL FABIANO MACHADO ROSA
Coautor(es): ERNANI BOHRER DA ROSA, DANIELLE BERNARDI SILVEIRA, VICTOR
AUGUSTO ZANESI MACIEL, JULIA NIERO PAFARO, IVAN GONCALVES DE ALMEIDA
JUNIOR, DANIEL LUCCAS ARENAS

Guarapeava, 3 de abril de 2017
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TIPICOS ASSOCIADOS A DEFICIT INTELECTUAL: SINDROME DE KABUKI, no Evento
de Extensio. “II CONGRESSO INTERNACIONAL DE SA UDE MENTALNVI CONGRESSO
DE PSICOLOGIA DE REGLAO CENTRO-SUL DO PARANA/I MOSTRA DE PRATICAS
EM ATENCAO R“l(‘()S.S'l)CIAL’;"qngQAKM Paster, realizado no Campus Umiversitaio de
Irats, proposto pelo Departamento de Pacoloma, DEPSI, da Universidade Estadual do Centro-
Oeste, UNICENTRO
Orientador(a). RAFAEL FABIANO MACHADO ROSA
Coautor(es) ERNANI BOHRER DA KOSA. J‘AM_II.E DUTRA CORREIA, VICTOR AUGUSTO
ZANESI MACIFL, ROBERTA .«npwsw;jcmm. JULIA NIERO PAFARO, DANIEL
LUCCAS ARENAS, PAULO RICARDO GAZZOLA ZEN
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Conferidos CERTIFICADO
JAMILE DUTRA CORREIA
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por ter participado como Apresentador{a) de Trabalho, trabalho intiulado SINDROME DE
SECKEL: UMA CONDICAO GENETICA RARA CARACTERIZADA POR NANISMO
IMPORTANTE, MICROCEFALIA, FASCIES TIPICA E DEFICIT INTELECTUAL, no

Even

to de Extensio: “HI CONGRESSO INTERNACIONAL DE SAUDE MENTALWVII

CONGRESSO DE PSICOLOGIA DE REGIAQO CENTRO-SUL DO PARANA/II MOSTRA DE
PRATICAS EM ATENCAQ PSICOSSOCIAL”. ns modalidade Poster, realizado no Campns
Universitario de Irati, proposto pelo Departamento de Psicologia, DEPSIA, da Universidade
Estadual do Centro-Oeste, UNICENTRO,

Orientador(n): RAFAEL FABIANO MACHADO ROSA

Coautor(es): ERNANI BOHRER DA ROSA, DANIELLE BERNARDI SILVEIRA, IVAN
GONCALVES DE ALMEIDA JUNIOR. DANIEL LUCCAS ARENAS, ROSANA CARDOSO
MANIQUE ROSA, PAULO RICARDO GAZZOL A ZEN

Guarapesva, 3 de abril de 2017
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COGNITIVAS E COMPORTAMENTALS EM INDIVIDUOS COM A SINDROME DO CRI-
DU-CHAT, no Evento de Extensio “Ill CONGRESSO INTERNACIONAL DE SAUDE
MENTALNVH CONGRESSO DE PSICOLOGIA DE REGIA0 CENTRO-SUL DO PARANA/I
MOSTRA DE PRATICAS EM ATENCAO PSICOSSOCIAL”, na modalidade Péster, realizado
no Camprs Universitario de Irati, proposio pelo Departamento de Psicologia, DEPSI, da
Universidade Estadual do Centro-Oeste, UNICENTRO

Orientador(a): RAFAEL FABIANO MACHADO ROSA
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TABEGNA PIRES, MATHEUS HENRIQUE PASCHOALONI DE FREITAS, PAULO

RICARDO GAZZOLA ZEN
Guarapuava, 3 de abril de 2017
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Congeairal heart defects (CHDS] repeesent the most frequently ob-
served mallormation at birth aed are the leading causes of death from
corgenetal defects | 1L Thes condition represents an important cause of
admisswons ard mortality of petrents breated m pediatre intensive care
s £ 2], CHOS are D mam case of deathy in the first year of life, and
the moee severe oems conespoad 10 about 2IE of neonaral dearhs [ 1,
3| Thus, CHDs stlll repecsent a greaser pubisc hoalth prodiem not ondy
in Branl bt aiso workdwide

Despite the frequency and refevance of CHDs, its etiology = still
poorly understond [4] Howeser, gestatona expositions 10 teratogenic
substances that alfect the development of fetal Fazart represent a signil-
scanr known cause |51 Thus, e Jine of this stady was to evaluace the
posenclal Impact of the use of medicines and ahuse substaeces dureg
gestation of ‘women with children with CHDs m Southern Brazil, This
stuthy wars appeoved by the Ethics Commitsees in Research of the Hosps
tal e the Ursversiy.

* Covrrpasding dathew st Clesead Gererics — LOTSPACSOA. Kiss Sermmesin Ledr,
245401 OF, D00-1 7 Peets Adogre, 15 Brastl
Fanl oftre ooy K ipu oty (PRG 2e9),

frtgr ke seg 101001 1) goasd J014. 100002
OIETI710 2004 ey badarsd Lk A righs rewrved

For our analyses, we evaduated the Same patsenis of the study devis-
Opred by Zewy et al [6], which anady et the gestationad and Gamily rish fac-
toes for CHDS in 2 sample of 302 pacents hospitailzad for the irst nime In
A cardiac pedianc intenshee care unit from Southern Bzl They com-
pare the data with 303 contrals | patients without chmeal evidence of
CHEs hospitalooed in the samw sviessive care unit ], Patsents with chro-
enumal sbaormalities detected through high-resolation Lanyotypug
wen excuded. Thus, the finad sample consistad of 250 patiencs wich
CHDs. They venfied after analyas using logistic regresson iat the wse
of anti hypertensve medication [n = 18], antibiotics (s = 32 and &
cobol (n = 20) i the first trenester of pregaancy wene statically assook
ated to CHD J6L Seven patients presented more than one exposibon.
Thus, we wordd verly !t in 63 caes from the 1otal cumple (20.0%)
of the CHIDs would Be relaned o the usage of these medicmes and sob-
stances, and thus could be potencially prevented # the exposure had noe
cocurred. Interestngly, this racks 15 moch higher than that desceibed In
the iterature of etinlogical associaton between teratogen exposition
cdharing pregrancy ancd coowrerce of Q4D [ this comespond to aroumil
2% 7] We bebeve that this Bigh lrequency sy be related 1o cextain
Eacsors, such as self-medicaton aad the easy obtainment of non-
prescnptioo drugs, which are commaon in Seeil This resak also belps
to highlight the tmpact of the use of teraogenic ageuts dunng pregnan.
cy over the etology of CHDs

The frequency described m literature of OHDs comsidered severe
st 35 thase of ur Sampie is 3-4 cases per 1000 Bye barchs [6.5] If
wo applied this frequescy to Rio Grands do Sul in 2005, when acconding
to the Information Service of Live Births (SINASC) there weve 147,199
Etrths in the state, we would estiumate that it may have occurred at the
burth of about 515 patients wich CHDs of thrs type If the values found
im our study reflect this state’s popolatsoe, we would see thar, # the
seape of madicines and abuse substances wore avoided, this action
could potevrlally peevenn the Btk of 108 children with CHDS. We be-
bieve that thes vatoe would present impoctant implications, not only
on the costs and demands invedved with puhlic bealth o alwo on eo-
tiooal exhasztion of the imvolves health teams and families. In our stace,
the msyonity of pediatn intensive care units is overioaded aml has no
professonals and equipasent for the differential Sagosis of CHDS o
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even condlibons for the surgical treatment of patients with CHD [ 7], Fur-
thermore, according to the dara of 2002, the deficit of heart surgery for
CHDs in Beazil is arcund 65% (9]

The frequency and potental impact assocated ta akobol usage 5
noteworthy, Several studes have described 2 wide range of teratogenic
effects assoclated to alcohol consumgton during peegnancy, induding
the cccurrence of CHDs | 1. Some aurhors have also emphasized the wm-
pact of prevennion of akohol consumphon durng pregnancy in the oc-
currence of mental retardation [ 10]. We believe, based an these dat,
that this could also be potentially extended ta CHUs.

We befieve that education grograms foe both patients and healthcane
peofessiomals [including physicians ; would be important in order to opti-
mize the usage of medicines during pregnancy and rase awareness about
the potential risks assoaated to the expesure to them and to diferent
abuse subetances, All these diflzrent actions could help # the prevention
of CHDs, a coeclition considered a troe public bealth problem not only n
O0F CUNETY bt lso warkiwidk,
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Congenital heart defects {CHDs) are the most common malformations observed
at birth, with an incidence of 4-18:1,000 live births [1]. Thay present a great smpact on
child merbidity and mortality, causing high cosis to health care systems. According to
DATASUS, from May 2013 o May 2014, 12,647 patients fram 0 to 19 years with CHDs
were hospitalized in Brazil, being spent USD 25,735,804.36 in health services [2],

Congenital hearl disease may be associated with extracardiac maformations
(EMs). increasing morbickly and morality, and making cardac surgery a rnsk
Therelare, it is essential 1o provide data about the frequency and types of EMs and
how they can nfluence therapeutic strategies for treating chikdiren with CHD [1).

Thus. the aim. of this study was to identify the frequency and types of major
extracardiac malformations (MEMs) among patients with CHDs, &s well as possible
associatlons. |t was evaiuated 343 patients hospitalized for the first time in a cardiac
and pedatric intensive care unit of a rafarence hospital from Southern Brazil, during the
pericd of one year and seven months. Patients were consacutively and prospectively
assessed. Many patients Included in our sampie were praviously described in studies
devslopad by Zen et al. [3] and Rosa et al. [4],

it was considered EMs those that fit the major type at classification supgested
by Czeizel [5], i.0., those that could cause the patient's death or a significant physical
limitation that require treatment, The syndromic aspect was defined based sclely on
physical examination by a medical geneticist, taking into account both quantiatives
(number of dysmaorphisms) and qualitatves data (type and pattern ol dysmorphic



leatures). The cardiac diagnosis was oblained by echecardicgraphic studies, being
oftan confirmed by surgery andior cardac cathaterization. CHDs were divided
according 1o the classification of Botto et al, [6] and In cyanotc and complex defacts,
lollowing classic patlerns.

Data processing was caried out by creating a database in Microsoft Excal 2010
and Statistical Package for Social Scances (SPSS) varsion 18.0 for Windows, For
analysis. Fisher's exact test and chi-square test were used. P values <0.05 were
considered stabsticaly sgnificant. The study was approved by the Ethics Research
Commatee of the Hospital.

From the 343 patients with CHD wha compased our sample, mostly were male
[53.1%) and sundescendant (80,2%), ‘ages rangng from 1 to 5318 days (median of
213 days). Regarding arigin, 192 patieats (56%:) came from Interior of the Ao Geande
do Sul State. The main reason for hospilalization was o pedormance ol cardac
surgery (67.6%), followed by cardiac evaluation (10.5%) and catheterization (9%}, Tha
man group of CHD observed was the septal (28.3%), ollowed by outflow tract detects
[22.2%) (Table 1). Hegarding type of CHD, ventricular seplsl defect (15.2%), atnal
septal defect (13,1%) and tetralogy of Fallot (11.7%] ware the most frequent defects,
Most CHDs were acyanolic (6§3%) and non-complex (63.6%).

Fory five patients (13.1%] gresented MEMs. The most affected systoms were
the urinary system (5.3%), followad by musculoskeletal (2.9%) and central nervous
(2.97%) systems (Tabies 1 and 2). The number of MEMs by patient ranged from 0 to 4
(mean of 0.2), Tha magorily ol patients (B0%) presented MEMs only deteciod by
complementary radiclogical exams (only 18 patients had defects identified through
physical examination).

One hundred patients (29.2%) were classilied as syndromic and 56 (16.3%)
prasented a karyotypical abnommality (Tabée 2], The main chromosomal altaration
verfled was trisomy 21 (87.5%). Syndromic aspect was assoclated to the presence of
atrioventricuiar seplal defect (P< 0.0001) and seplal defects (P 0.048). in special



ventricular septal defects (P~ 0.020). Aonormal karyolype was related to the presence
of atrioventricular septal defect {P< 0.0001) and ventricutar septal defects (P- 0.012).

We did not verily an association between & specific growp of CHDs and the
presence of MEMs. Despite this, patients with septal defects had more MEMSs involving
spacifically the central nervous system (P» (.034). As for the type of CHD, patients
with ventricular septal defect had significantly more MEMs than other types (P« 0.003),
especially affecting the central nervous system (P« 0.001). It was verified an
gssocietion between syndromic aspect and presence of MEMs (P< 0.0001). This
relationship happened with defects specifically affecting central nervous system (P<
0.0001), face and neck (P= 0.001) and musculoskeletal system (P= 0.001).

According to the literature, EMs have been described in 7 to 50% of CHD
patients [1], and in cur study this frequency was 13,7%. These difierences may be
explained, at least in part, by the profie of the samples, which are very heterogensous,
both in relation to sample sizes as form of EM evaluation.

In our study, the most affectad system by MEMs was the urinary tract {6.1%),
being the pyelocalyceal dilatation the most common malformation. These findings ara
In accordance with several studies described in literature [1,7,8], It is noteworthy in our
sample the asscciation verified belween central nervous system abnormaities (the
second most affected systemn) and septal delects, more specifically ventricular septal
delects. We believe thal 1his finding may be refated 10 the association observe between
these CHDs and the syndromic aspect. It is known that EMs are related to genetic
syndromes, including chromesomal anes (3], However, It is noteworthy in our study that
the presence of MEMs was only lnked to the syndromic aspect and net 10 the
presence of a chromoscmal abnormality, Indicating that many non-chromosomal
syndromes frequentty occur with presence of these defects. From all patients with
Irssomy 21, the main chromosomal alterion verified in our sample (87.5%), only 12.2%
had 2 MEM. This result also highlights the imporiance of the physical examination
performed by a clinical geneticist ar other trained health professional in dysmorphology.



Most patients with 8 MEM from aur sample (80%¢) presented at least one defect
only detected through complementary radiclogical exams. This finding alse stands out
the impartance of the screening through train and abdoming! uitrasound of this
popufation, an approach supgested by some authors [4,10). Basad on our findings,
patents with septal delects, especally ventrcutar seplal defecls presentng a
syndromic aspect, may be the most banelitad with 1his approach.
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Table 1, Extracardiac mafarmations verilied according o congendal heart defects classified by
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Table 2 Extracardac malformations classfied accordng to the presence of syndromic aspsct

and sbnormal karyotype,

Exwracargiac Mallormaton

Syndromic Aspect Abnarmal Karyotype
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N
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Nasoethmoidal Meningocele in a Child Presenting Bilateral
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Introduction

Cephalocele s defined as a congenital defect of the sioull
obiserved 1 1 5000 to 10,000 births (Hunter; 1984). The
prutresion i the cephalocele usually cocurs at the cranium
midiize and & covered by an Intact slan or then eprhelium
(Stevensen and Hall, 2006). When there s bran costent
inside the hemlated sac thwough the shull defect, It i called

an encephalocele. However, when there |s menmpes berta-
ton, without hmin motent, the defect & referved to as a
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cranial  menlngecde. A nasoethmaokdal meningocele i
defined as the crantal menmgoceke that eserges ahove the
nasal bomes (Stevenson and Hall, 2006)

Congenital cptic adenumatesd  malormabion  (CCAM)
consists of 4 rare kung disorder chanutertaed by ovetgrowth
of the termival beonchioles, resulting in cysts of varying sices
amd ahwaoll deficlincy (Keldar et @, 2001} (15 estinsated ing-
device 15 10 25000 to 35,000 birthe. CCAM correspoeds to
955% of cystic lung iBseases, occurring with an equal fre
quency in both lungs, with a =siight predominance of the
upper fobes (Farrugda et al, 2008). Currestly, the wyedd CCAM
assification (s the ome proposed by Stocker ot al. [1978),
which subdivides th condition inen thrve marphiologically
distines types. The CCAM type | Is characteried by cysts
larger than 2 cm ia dlametes, having permeable alveoll; type
1§ has smaler cysts mxeed with adenomatous areas, and type
I s rare and characterioed by oempletely adenomatons
compact (njury. Tygwes Tand 117 usually hivw exsensive lesions
apd carry an unfmorablo prognoss (Laje and Liechty, 2008}

Iis the present stady, we report the usssual association
between 3 nasosthmoklal meningecele and CEAM type 11
in a child whose disgnasis was pesformed during the pre-
natal perind im a pregnancy expused o teratogenic drgs

Case Report
The mother was an 18year-ok] womsan on ber flest preg-
nancy. She was reterred at 27 wookis and S days duw to
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tetal madformations. She had a history of absence scirares

»

siece she wa vears eld. She took valproic acid (250 myg

antil the end of
mg
three imes daily) unttl the end of the pregmancy. At the

daily) from the beginning of the gestation

the third manth Later, she took carbamazepene (

end of the third month, the patient sttempled o mteorupt
her pregnancy wsing

soprostol (two tablets of 200 g
orally and three yaginally). A small vaginal hleeding was
mofed within the first 24 hr alter medication pse Suppie-
ol She smakad

approximately 4 clgarottes dally and drank alcobol orca

mentation with folic acd wag not perfore

sonddly dusing pregnancy (mastly beer and vodia wntdl
the third manth). Her hushand was a 31-year-ald bealthy
were oo Gmily

man. Uhere
with malormatxins

and  noncons
reports of Inw

or penetic
diseases

A morphological fetsd altrasound examination per

formed & 21 weekx of gestation showed the presence of 3

budging above al reglon and two anechaic circala

imsages measuring, respectively, 1.3 % 1 and 102 X
)

093 on mn the nght Jung hase (Fig. 1) At 28 weeks of g

tation, another witrasocnd examirstion revealed the pres-

vnce of polyhydramaios. Pulmonary  Bndings  were

comsistent with the diagnosis of CCAM. Fetal echocrbog-
mphy with Doppler was normal The fetal MRI dosclosed
polybydramnios and image compatstile with a nasoethimaot
dal meningocele only mywninges

‘here was herniation

NASOS T AL NENTED £ Ar .

thwouagh the skull detect Micragnativa was also noted. The

4

right kg was apparently eanlinged and dense with sl

middle lobe [tw
19 om) The lefs lower |
ntensity and some cysts inside (up to 04 om In dlameter)
CAM
[Fig. 2). M 31 weeks, the patient underwent ammlocentesis
revealing a notmal Karyotype [46.XY)

ple cysss In the lurgest measuring

De presented the same sgnal

Pulmonary fiadings were consistent with biateral C

The child, o made, was born at term trough cesarean

soction, weighing 3475 & measuring 51 o, with & dead

circumference of 33 am, chest circumference of 33 an and

Apgar scores of 6 ot 1 min and 9 ot § min respectively
He presented early respiratory Gsfusction amd need for
oaypen and iotensive care unit hospitalizsstion Chest rachi
ography showed blistering in the right Jung and left hemi-

v Al physical examination

thoeax opacific muss In
the Interarbital region, an overfolded hefix, amd 4 hemang-
oma i the lembesacral reginn werne ohservad [Fig 3]

Hadiographue evaluation of the spine amd abdominal
showed o

Hraln  wlrasound

At 4 days

witrasound  were nomsal,

nasocthmoidal meningoceie. of life, the patiest
underwent chest computed tomography which disdosed a
heterogeneons area with mulnplr' CYSIIC Images

lower lobe and posterior segment of the upper lobe al the

n the

right lusg as well and small heterogencous areas with

cystic images in the lower lobe of the kft lung (Pg 4)

Newborn screening was normal,
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At 9 daya of age, ke underwent braln MBI that

revealed the presence of a skull defect above the msl
bones with meninges bermiation but no hrain wotent
compatibis with a sasoethimokIsl meningocele. Theve was
alsn a Large arachnold cyst In the Je®t frostal regloa assecl
ates! with hypoplasss of the fromtal and temporal lobes
The patient was discharged ar 11 days of Tl

At Z manths of age, he smiled and sugrporsed his hoad
He presented varicella at 3 montks of Ufe He did net pres
ent any respiratory symptoms during his first & months of
fife, The parents denied the ocoarrence of povumonis of
other respiratory trace infections Ophthalmalogic evalua
1on showed significant hyperopia in both eves and astig-
matism of the Sl oye

A genome-wide study from peripheral blood gessanic
DNA using CytoScan HD Array (Mfymetric Santa Cara
CA) wan performed accocding to the manufocturer’s e
ommendarions. Date were visualized and analyesd with
Chromosome  Asmalysts  Suite  [ChAS) software o 21
[Affymetriy, NetAffe Build 33 - hgl%). It was consdered as
significant when at least 50 and 25 cormecutive markery
were altored to call a gas and lnss respecthnedy The

detectod copy mumber variations [CNVS) were compared

with  thase i an AMlymetrix dawbase (1038
healthy ndividuals) evaluated by the same platform. Rare
CNVS, described In less than 1% of the reforence popula-
ton, were evaluated In details. Siateen CNVs (with only 1
dassified as rare) were abserved. This novel heterozpgous
germline delethin mapped outo 4281 and spanned
59,317 kb (123,944,066-124,003 383, hg19) The CNV was
entiredy Incloded Into the SPATAS pene and lmvolved exons
11-13 (Pg 5)

present

Discussion
To e best of our knowledge, 1there &5 only one case
describing the association
CCAM 35 observwd 0 our putient

between o cephatocele and
Machin et al. [1987)
reported o fwtus that presented an encepbalocele apd
COW assodated e laryoges) atresin, Degion deformities
of the wrist and hips, bélateral syndacrvly and camprtodac-
iy, and borseshoe kidney. 1t is notewoethy thar Kaliche
et ol (2007) described o fotus that also kad an encephalo-
wle asociased with laryngeal

atresia  and  enlarged
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echogenic lungs. The child had 2 krge Gacid cledt, radinl
anil bilatersl tibial oplasia, sbyence of meticarpals or
metatarsals, and toes syndactyly. She presented o pormal
karycrypa (46.XX) [OMIM 607132)

The masoethmoddal meningocede may be conssdered as
a type of nearal tube defect (NTD) (Stevenson and Hall,
20006) Although NTDs are etioluogically heterogeneons, aoed
there are several mechantsms involved o its oogin. most
are atinibuted 0 & muolbfactorial inhertance (Dutta ancl
Deari, 2000) Folic scid deficiescy 8 considered 5 the
most impertant risk factor Wentifiex] to date for NTDs
[Botte et al, §999) For women ot high risk, as in our
case, due 10 the history of epilepsy and use of saticonvil-
sants, the rocommmended folic ackd supplementation s
higher {5 mg/day) (Wiksan et al, 2007) The mother did
not use folle acld sspplementation durey progeancy,
Despliee this, the risk assodated with anticomvulsants use
has been mostly described for some types of NTDs, such
as  anencepbaly and wmydomeningecele, hut nor for

cophaloculos or cramial meningocekes (Yorty, 2003 ), Cramial
meningoceies have been described in seversd syadioeses
and are often associatod W son<eniral NErVOUS SESiom
mallermations {(Hunter, 1984), Bowinur, we did not find
Hiterature veparts of association hotween crasial meningo-
cedes and OCAM

CCAM Is considered a8 3 homactomatous lesion with
multiple cpsts lined by polypoid proliferaton of bronchisd
epethelium cells surroupded by striated muscle and shastic
tissue 38 well a8 absence of mucoss glands and cartilage
(Keidar et al, 2001). The histological type Il CCAM, ax
olserved i our patient. s desorbed in 35% of cases (Laje
and Liechey, 2008) Multdobular and bilseral cases of
CCAM, 35 observed In our patient, aro wery rare (Banerjoa
et al, 2002). The CCAM etinlogy and pathogenesis are stll
uncertain, although an Increased cell proliferation aed »
decreased apopaoss (0 the afferted tissues have been dem-
onstrated {Stocker, 2002; Laje and Uechey, 2008). Different
anomabies have been described In assoocation with CCAM



BRTH DEFECTE HESEARCH IPANT A} 106225 221 LIS

NGRS &, 2w corprdnd amasapry revan'rr B Spmencn of 4 D s cns A &Y (T St arvges 1 B e fbe e postorer sepaent of
P VDO b OF 1 MENE AN 00 St ANTIeaean0a 4 orews @AY SV STV A Y v D0 @ A R g AL

In 18% of casess They mainly inchxle cardiac amid remal
malformations (Laje and Liechty, 2004). We did ot find
cases presepting a cephalocele or another kind of NTD
However,  extpulimomsry  anomaliss  are  commosdy
descriead in patiests with type 11 CCAM (AzRban and
Crombleotme, 2008).

The karyctype result win normal but a chromescene
microarray aralysis revealod @ 4g208,1 ddetion comprising
three exons of the SPATAS (Spermatogenesis-assoctated
protean 5) peos (MIM 613940), SPATAS encodes a protein
sssncired with alopeca aceata (Forsthauer ot al, 2012). 1t
may be lnyvolved in morphological and functional changes
of mitchondda during spermuatogenesis (L et al, 2000)
Two regioens of boss that overdop with the alterstion foand in
our cise were obsetved o the Database of Genoode Variant
(DGVY the first (esv2673720) of 44480 kb (chri:123954,
918-124,003,403) and the secomd (nsvB79670) of 12062 kb
(ched 123 696400-124,017,319). Lossas imvelving thix same
gemoenke region clssified & pathogenic or of urcertas path
openicity, and ranging fram 208 khp to 29Mb, were found In
the cdatabases of varimts associsted with alterad  pheno-
ryps, such as Database of Chromascenal [mbalance and Pre-
notype in Humans udng Ensembl Resources (DECIPHER)
International Standacds for Cysagenomic Asvays, and ClinVar
However, the dinical presentation ol coe patieat diffors Moo
the Gses desaibed, Incdading a patent reparted tn DECIH
PHER (257205) who had a delction invelving only the
SPATAS gees. Moreaver, the alerations described in these
databases mvolved several additionad genes and were more
severe than the ooes cbserved (o our patient. Based on these
data, we believe that the deletion invohiag the SPATA gene
Identified in our patient is ot causally refated 1o his Cinicad
Nadings.

The use of valproic ocid duning pesgnancy inoreases by
theew Hmes 1o risk of dinvlopieg birth defects, sspecially
NTDs (Komwa, 2001; Perucca, 2002, Omoy, 2009)

However, 10 oer knowledge, thery m no description in the
literature of an vbserved assodation between a pestatiooal
exposure to valprose and and a cranial meningocele, The
effects of valproie acd may be larger and may involwe
other argans and systems, featurmg the so-called fetal vals
prole scld syadrome (Kozma, 2001} Abnoemaiition of (e
respiratory tract are desenbed i approximately 165 of
potients, the most commuon being tracheomalacia [Acdinger
et al, 1988). In our review of the literature, we dil not
identify roports of associntion between gestatonal expo-
sure 10 valproic achd and CCAM. However, we motnd that
there are cases observed of gestational exposure to val
peole ackd and airway sbhnormalities  (Ardinger ot al
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19&3). Also, some authors suggest that bronchial atresia
could lead 1o the development of CCAM (lmss and Mark
2002) Cartumacepine Is wsually mnsidersd the drug of
choice durmg pregrancy of epileptic mothers. It has also
heen linked to NTDs, but at o lower dogree than vadproie
acid [Matlow and Korem, 2012). In our tise, the woman
began the use of carbamazepine in the foorth month af
Restation,

Misoprestol another medication used by the mother of
our patient, & contralndicated n peegnancy doe to its ter
atogenic effects (Lemomica, 2001). 1t Is a synthetc prostas
ghndin Bl andogue  wsually  administersd  for labor
induction (Barbaro et al, 2011} Despive being the prisvary
medication used for pregrancy intervuption in Brazld in
approxamately 20% of the cases, the drug alone ix net able
1o indete sboction (Barbero et ol, 2011} Sudses have
pointed out am increased rate of malformations In cases
exposed to misopeostol durmg the first trimester of preg-
nancy (Yauzelle et al, 2013) These maformsations indlude
mainly defects associted with the dssruptive vascular
effect of the medication and compnse abnormalities such
as contmnl crani&l nerye palsy (Mockéiuy sequence) and
limb reduction defects (Babero et al, 2011 Vauzedh
et al, 2013). interestingly, Barbero et al. {2011) found 0 a
cohort study evaluating fetuses exposed to misoprostol in
Latin Americs [moss specifically. Argenting) that some of
there had a cophalocele [one caso) or a CEAM (ose caso)
(Barbero et al, 2011} Castilla and Orioll (3994) also
repurtedt the presence of a cephalocele = a patisst from a
somple of 34 children with a history of misoprostol eapo-
sure durlng pregnancy.

In the present case. gestational exposurs t smoke wits
dlso ohaarved The imain mateenal smoking offect s been
assncated to reduction In the dellvery of oxygen and
nutrients to the faus due to vaseconstriction of uterupla-
cental blood vessels and reduced blood flow to the pla-
conta [Wicksieden, 2007) Maternad smoking has  bewn
assocuted W a wile range of congesital defects, induding
factal dedects (Hackshaw et al, 2011) and eye defects in
parieular [Hackshaw et o, 2011) evens though am assacky-
thon betwees maternal smoking and the dewelopment of a
cranial meningocele andfor CCAM has pot been descrnibed.
Howewer [t bas been reported that smokisg durmg preg-
nancy could be associated 1o a mildly devated risk of fetal
NTDs [Wang et al, 2014) In addition, there are several
studies in antmal models sugpesting that maternal smok-
ing could causa defortive alvwolarization i the alfspring
|Manoll et al., 2012).

Thes, we cannct nude out that the gestational expo-
sures observed in our patient may explain the origin of his
malforeations (nasoethmoidal meningocele and hilatesal
CCAM type H). The emergence of the cranial menmgocck
would occur between the 3rd and 4th week of develop-
munt by the incomplete closare of the anterior neuropore
[Arshad and Sehaprogasam, 2008). The orgin of the

CCAM would happen between the Sth and 16th weeks of
gostation (Lape ond Lledsty, 20081 periods in which osr
patient was exposed to alprois acld and smokisg, On the
other hand, gestational exposure o misoprostol occurred
simultaneously o valproic add anil smoking during 12th
woek of gestation, period of possible appeasance of CCAM,
Also cases assodating the exposure of ths medication with
CCAM have been desanbed. Howeves o our litersture review
we tid not find & description of the effects resulting from s
Interaction between both dougs el saciceg, Finally the
same cond|tiom described by Machin et 3l (1987) and Kalache
et al, (2001] [OMIM 607132), or even an andescribed enthty,
may not be excluded, bocause the pativet does oot have some
hallmar fostures soch a8 loryngeal steesia aml limb defecis.
More reparts are needed for o betser uadersunding of these
possile associatims
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TO THE EDITOR:

Trisomy I8 or Edwards syndrome is a well-known chromasomal
condition that occurs in around e per 3,600-8.500 live birtls
|Carter et al,, 1985; Goldstein and Niclsen, 1988; Root ard Carey,
1994; Embleton @ al,, 1996 Rasmussen et al,, 2003], Despite the
high infant mortality ustally associated scen in these patients
{Lim et al, 2006; Niedrist et al,, 2006; Rosa et al,, 2011}, recent
stodies are documwenting an smprovement in their survival
[Shanske, 2006; Hsiao et &, 2009 Meyer <t al., 2016; Nedson
et al. 2016]. Reports of lngterm survivors also have been
published [Shanske, 20065 Hsioo et al,, 2009}, which reinforces
the need for evaluation and treatment of assecated absonmalities
even 1o improve the quality of life of these patients.

Trsomy 18 is clinically characterized by a broad spectrum of
abnormalises. More than 100 different clinscal features were
already described, and these include eye anomalies |Rosa et al,
011; Cereda and Carey, 2012; Rosa et al, 2013]. However, it s
ooteworthy, that eye anomalics have been scareey reported and
poarly menticned i literature |Calderone et al, 1983 Springer
et al., 2015),

Reviewing the clinkcal features of our sample of patients with
trisomy I8 that belong to the same study by Rosa et al. [2011]
that evaluated a consecutive sample attending m o Clinical
Genetics Service from South Brazil, we verified that from )1
patients. 4 (13%) had description of eye anomalies. These
consisted of corneal opacities {n =2}, microphthalmia {n = 1),
and cataract (n= 2% One of the patients with corncal opacities
presented with carneal lenkoma associated with cataract, and
received the diagnosis of Peters anomaly, All four patients had
full trisomy 18, and one of them also had triple X (48, XXX, +18).
Two were femake and two male, Their ages at moment of the
evaluation ranged from 7 to 18 days (mean of 11.5 days). None of
them presented with additional features (as, for ez, history of
congenital infections ) that could justify the presence of these eye
anomalies.

£ 2016 Wiley Periodicals, Inc.
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A large number of different ocular hindings have been described
n trisomy 18, These wsually consist of external eves sbpormalities,
as shoet and slanting palpcbral fssures, mner epiaanthie folds,
prosis, sparse or abpormally long eyelashes, abnormally thick lids,
and blepharophimosis [Evans et al, 1990; Rosa etal, 2013). In our
literature review, we found only one study describing the frequency
of ¢ye anomalies in trisomy 18 Springett et al. [2015] reported a
frequency of 5% amang 468 lve births with trssomy 15, Although,
this frequency scems to be kower than in our serivs, there was not a
significant difference from the frequency verified in our study,
when we applied the Fisher exact test (P =(0061355).

Calderome et al. [1983 conducied a comprehensive review
about the ophthalmologic histopathalogy associated with trisomy
18. The aothors at that time stand out about the misconception that
eye anamales are not common in trisomy 18 These impresssons
seems o be related to the small number of studies that addresses
this sssue and the nature of the case assessment, usually Hmited to
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external eye abnormalities apparent at dimal  evaluation
|Calderone et al, 1983]. Thus, many ophthalmologic findings
could be underdiagnosed and the relatvidy low number of cises
dexcribed could reflect incomplete examination and reporting.

Calderone ¢t al. [1985] pointed that the most commanly
affected ocular stractures (n trisomy 18 appear to be the cornea,
anterior uvel tract, bens, and retina. Retinal folds would be the
sngle mast commen histopathelogical finding [ Calderone et al.,
19831, In our samiple, none of the patients underwent ophithalmo-
logic histopathology. However, we verified the presence of same
few reported findings. Micropthalmia, cormeal opacitcs and cata-
ractous changes, features verifed 1o our study, were occasionally
reported, especially in older studses, pubkished in 1960's and 1970%
and in some jourpals not indexed 1w PubMed [Calderone ef 4l
1983; aruratanasirikul and Jinorose, 1994; Mataltsi et al, 2011;
Acar et al, 2014].

Microphthalmea is characterized by a small structurally normal
eve [Verma and Fitepatrick, 2007 ). Its overall prevakence is 1-2.5
per 10,000 hirths [ Verma and FBitzpatrick, 2007; Stoll et al, 2012).
Microphthalmia s usually associated to othwr ocular and systemic
findings | Nishina et al,, 2012]. Around 25% of the patients with
microphthalmia present a chromosomal abnormality, as trisomy
13 [ Patau syndrame) and Wolf-Hirchhorn synedrome [ Verma and
Titepatrick, 2007; Stoll et al, 2012}, Microphthalmia was described
in patients with trisomy 18 hy Jareratanasirikol and Jinosose
[1994] and Acar ¢ al. |2014]. Garcis-Castro and Reyes de
11975] also reported a patient with microphthalmia presenting
an associated nictitating membrane. Moreover, Calderone et al.
11983 ] dad mention in their review of alder reports of patients with
trisamy 18 preseating microphthalmia. It is poteworthy, that the
patient of faruratanasirikul and Jinorose [19947, stmalarly 1o ours,
also presented a chromosomal constitution with triple X (48,
XXX, + 18). Springest et al. [2015] described a frequency of 2.1%
for microphthalmin/anophthalmia among 468 Jive births with
trisomy 18, The aim of the microphthalmia treatment is max-
imising existing vision and stimuating orbital growth, The retinal
development, among other eye charactenistics, s dosely related 10
the potential for visuad development in microphthalmic patients
{Verma and Fitzpatrick, 2007}

Neonatal corneal opacity, a finding verified in two patients of
our sample (6.5%], is a term used to describe the lass of corneal
transparency that occurs at hirth or even 4 weeks after birth
[Nischal, 20121, It 15 2 severe condition and often causes blind-
ness at birth [Mataftsi et al., 2011: Nischal, 2012|. The term
“meanatal comeal opacity” covers a broad spectrum of diseases
primary or sccondary to other pathologies. Congenital corneal
opacitics have an estimated prevalence of six cases per 100,000
newborns [Clralsky and Colby, 2007; Martaftsi et al, 2011,
Nischal, 2012}, They are the result of a failure in the separation
of embryonic tissue for forming the cormes of vther underlying
tssaes [Matafish et al, 2011, The ciuses of corneal opadities are
varied, and include environmental and genetic factors |Ciraksky
and Collby, 2007; Mataftsi et ak, 2011}, as certain chromosomal
abnormalithes, such a8 mosasc trisomy 8 and 22q11 dedetion
syndrome [Matafisi et al,, 2011, There bave been reports of
association between trisomy 18 and congenital comeal opacity.
However, the cass reported 0 date do oot alow drawing
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conclusions about the nature of the rddationship between both
conditions [Calderane et al., 1983; Matafisi et al, 2011). Eardy
diagnosss is important 1o early nrervene |[Ciralsky and Colby,
2007 ], Early corneal transplantation has been advocated to
prevent complications such as amblyopia, wherein the penetrat-
Ing keratoplasty technique has shown promisiog [Ciralsky and
Colby, 2007 ],

Peters anomaly is & major cause of congenital corneal opacity
[Kurilec and Zaadman., 2014: Hope e1 al., 2015 Ni et al, 2015). it
is a rare form of anterior segment dysgenesis in that the corneal
haze may or may not be accompanied by iridocorneal adhesions
and associated defects o the subsequent comea layers [Wel
et al., 2014; Hope et al., 2015]. Another feature is the absence of
Descemet’s membrane and endothelivm in the opacity area
(Kuridec and Zaidman, 2014 Hope @ al, 2015 Ni o al,
2015|, These anomalies cause visual lass through abstruction
of viskon axis [Weh ¢t al, 2014], Peters anomaly can be isolated
or associated with systemic defects {Kurilec and Zasdnsan, 2014:
Weh et al, 2014), mcluding chromosomal abnormalities as
2q11 dedetion syndrome [Kunlee and Zaidman, 2014] and
cri-du-chat syndrome |Hope et al, 2015, In our literature
review, we did not find descriptions of patients with risomy
18 ad Peters anomaly, as observed in our sample. There are
several surgical options for the treatment of Peters anomaly,
inclading the peripheral optical iridectomy and penetrating
keratoplasty [N et al., 2015].

Infantide cataracts represent an important cause of treatable
blindness in infants worldwide (12-15% of visually impaired
children) [ Krishnamurthy and Vanderveen, 2008], showing an
estimated prevalence between one and 13 cases per 10,0040
births [SanGlovanni ¢ al., 2002], Most of them are congenital,
Cataracts have been associated with some chromosomal
abnormalities, as trisomy 21 and trisomy 13. The treatment
requires appropreate timing of surgery, amblyopia treatment,
refractive correction, and vigilance for the occurrence of post-
operative complications  [Krishnamurthy and Vanderveen,
2008].

These findings corroborate the sea that eye anomalies are
findings not uncommon in trisomy 18, and that they belong to
the chinical specteum of the syndrome. [Us noteworthy, that many
of these ophthalmogic findings veribed in trisomy 18, as
micraphthalmia, are very common in trisomy 13 (Patau syn-
drome), other relatively common chiromasomal condition consid-
ered an important differential diagnosis with trisomy 18 [Petry
et al, 201 5; Rosa etal., 201 31 This ohservation was also highlighted
by Calderone et al. [1983] m their review.

Thas, eve anomalies seem to be an underdiagnosed finding
among patkents with trisomy 18, probably due w0 incomplete
examination and reporting. We alio think thsar the severity and
poor prognasis frequently associased to trisony 14 may have some
Influence over these Jow fraquencics, making difficalt to assess the
patients and consequently decreasing the chances of evaluation and
description. Our stady reinforces the importance of the cye
abnormalities within the clinical spectrom of trisomy 18 and
highlights the need for ophthalmologic evaluation of these patients,
especially for thase preseating long term sarvival. Lasge and
prospective studies will be important 10 betrer evalisae the
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frequency, types, and possible consequences of eye anomalics in
patients with trisomy 18,
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TO THE EDITOR:

Trivoawy 18 cr Echusedy yynd i iderod the secord most
cormmon autosomal trsomy at birth, with an estimated prevalence of
4:3,500-1:8 500 Bve bivths Embletan, Wllke, Wright, Sum, & Hunter,
1996 Rasmussen Wong Yang May, & Friedman, 2003: Root & Carey,
1994), Its chnical manfestations dre road and woive multiole
systoms (Cerocs & Carey, 2092; Rosas 1 al, 2001 Rosa, Rosa Zen
Gradodo, & Paskulin, 2013). As for centrd nervous system
abmaemalities, several anomales hirve Deen described amang patients
with trisomy 13 ond include terebelior hygoplsin conpus abosum
ageness, hydrocephalus, Arceld-Chisrl malfarmation microgyria,
arachnod oyses, andd braln perventncdar heterotopls 1Cereds &
Carey, 2002: Rosa et al, 2013 Viora et al, 2007). Neural tube defects,
such as ansnceghaly and myekmenirgoceie. bave ako bren descrided
as pert of the dinical spectrum of the syrcrome (Row ot al, 2013)
Mowever. the assocation between trisomy 18 and holoprosencepraly,
deipite having besn previcsly descorded, ppawes to be N
[Berry, Gosden, Srijders. & Nicolaides, 1990: Chen et al. 2012 Ong.
Torks, Woodward, Wykdes, & Kilby, 2007, Sprngett etal, 2015, Viora
ot al, 2007; Weog »t w,, 1999).

Andlyzing the sample of patients evaluate n the Fetad Modcone
Service of the Hospital Matornao Infantl Presdenme Vargas, 2 reforence
service in o Gronde do Sul, Beozd, In the penod from binuary 2005 1o
Juty 2014, we identified 14 fetuses diagnosed with trisomvy 18, From
them, only cne (7.1%) prosented the finding of hologrosentephaly,
The patient was the First child of a young couple. The mother started
the evakution at 22 weeks of gestation due ta the dirasound tindng

Irdanth Poestderto Varges (HMP, Porte Akegre, 05 Bracl

of fetal holoprosencephaly with associated fadal features (Including
wpotekrism hypoplastic acss, and midine LA ceftl Conched fi
with cvwrdagping fingers and rocker bottons feet were alvo poted later
[Figure 1) Holoprosencephaly was confrmed theough magnetic
resorance maging (Figae 2| Fetal echocardiography revealed the
presence of o brge ventriculyr sopty dedect. The child 3 gel dhod 40 b
after b

The msockition between holoprasmcophaly and wisamy 18 is
not commoen (Solomon. Rosensaum, Meck, & Muencke, 20101, 1t |s
estimatod that haloprasancephaly occurs in 4-B% of patients with
trisomy 18 Oemir, Dogan, Peker, Bulan, & Tunoer, 20131 » freguency
very simiar to shat ohserved in our study [7.1%). Furthermore, from il
patisnts with hologrosencephaly thit have chromasomal seormalic
ties, trisomy 18 is fourd in only 1 to 2% of caves iSolomon et al . 20100,
In owr ltermture review, we found few papers describiag this
asvocistion S | of them wt of cosn reparts (Barry ot al,
1990 Cren et 3. 2012; Demi et al. 2013; Ong =t al, 2007; Viora
et al, 2007; Woog et o, 19990 It noteworthy that the dewription
of holoprossncephaly i case setes of patents with trisonmy 18 1s
corgidered wery rire. Actualy, we entified cely one %at made
retiancs to this fnding. In the Singe sedes of patients descrited by
Springett et al, (20151 wavch evaluated 448 Tve born tables with
trisomy 18 21% had description of 3 nervous system anomaly;
however, only 200.4%) presented arbinencepbaly/ holoprosencephaly.,

Holcprosencephaly i the mast comman structursd defect of the
duveloging fomeboam In husars Sckerca et al, 2010, Winter, Xarvwrly,
& Woodward. 2015) and it is often accompaniad by facial defects of
vaning severity Qg et A, 20071 its etiology s heterogeneous and

At ) Med Goret 20179999213

wioponinekbrary com) parmall gjngs

@ 3017 Wiy Pesosiess ire. | £



Z | amERIZAN JRURNAL BF

“medical zenetics

-WILEY

FIGURE 1

Two and three-dimendonal utrasounds showing the craniofacial reatures {inciuding hypatelarism, hypoplastic noce, and a midine

bbbl deft] 3nd Maloprosencepnaly senbfied In the fetus (a-c and el Clenched tist and rocker bottom feet can aso b seen in 'd and Y

respectively, [Color figure con be viewed at wieyorinelbrary com)

Frvokhes Doth genetic so¢ androomental cuses howeve, It s
estimoted that chromosomal sboommaltes xe respomble for
24.-46% of cases |Berry ot al, 1990: Ong ot al, 2007, Solomon ot al,
2030, Winter et al. 2015] Amorg them, trisomy 13 is the most
common, accounting for up to 75% of cases (Scolomon et ol 20001, It is
noteworttyy that risoony 18 has also been rarely described aroeyg
patents with houprasencephsdy. 1 the semple of 38 fetuses with
hologrosencephaly described by Sery et o (19900 there &5 the
description of ore case (2.46%) with trisormy 8. Ong et 4l (2007)
evaating 113 reported cases of holoprosencephaly among births and
Lereinatiors fouend thad ane of tham (D.9% ) had isomy 18, In the case
sevies of Lim et o, (2008] with 13 potients sith holoprosencephaly,
there was descrption of asly ane case of trisceryy 18 {7.7%. Fram the
three fetuses with Hrt-tomester wtrasound dagneds of hooprosery

cophaly described by Waorg of al {19991 ane presentad trisomy 18

However. stand our that o the study develope d by Goetzinger, Samilo,
Dicke, Mactones, & Odbe, 2008, evakating » large savple of 42,111
women referved for ultracound and gernetic evaluation, 32 fetuses were

dagnosed with hologrosencephaly and none of them had treomy 18

It 15 ako noteworthy that holoprosencephaly k5 associated with
monosomy 18p. Arowed 10-15% percest of these patents Bave
sovere Draindlacial malloemsticens avocative of Molopraserceptaly
spectrum disorders {Todeau, 2008} Nowadays, = s known that there
& 4 gene ocated at 1801131 ruglon, caled TGF [Transforming
Growth Factor-Beta-induced Factorl [OMIM *602630] whaose
PO OO [related 1o hapioinsuTcncy al this gene) e one of the
known genetic causes of holoprosencephaly {Gripp et al, 2000
Tutesu, 2008] Howeser, unlike some of the mapy and Detter
uncerstood holoprosencephaly related genes mutations lie. SHH,

JIC2. and SIX5) TGF mutalions pooear ta b far lass penetrant

FIGURE 2 Aspect of the halopraseecepialy at magastic resomanos (3-¢)
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[Kenton et ol 70100, Moreower, until now there are no evidences
soout the passible effect of 2 galn function or 3 tnplication of TGF.

Thas our findings agree with previows  observations  that
holoprosencephaly is nfrequently assadated with trisosry 18, Maybe,
s Cases COUkE Do mmore Common in prenstdl Seres, 33 noted o sone
studics descnbing trisomy 18 amoeg fetuses with bolograsencephaly.
Trisorny 18 should wways be rememberad in cases af holoprosence-
phaly, especially without featuwrns of trisomy 13 &8 poledactyly.
mcro/ancphthalmia, deft fip/palate, and aplasiy cutis. More reports
will De Importan to understand what mechanisrs and genes located
at chromosome 18 could be refated to the development of
holoprese ncephady In dividals with trisoaw 18, a6 wull a5 to varily
the real frequency of holoprosencephaly among Inchvidasls with this
cheamasomal atedrmality.
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Wurfarin s @ synthethc wral anticougubant thet cresses the
placentn end can Jead 100 vomber of congenital aboormalities
known ax fetul warforin syndrame. Our it Is 1o eeport on the
follow up from birth to oge 8 years ofa paticat with fetal warfario
wyudimme. He presented signiont respirstory dysfunction, as
well ar dental and speech and Eznguage complicutioms. The
paticet was the second child of a mether who toek warfarin
durking pregwmnncy due b o metallic heart valve, The putient
respirtory dysfumction at birth,. On physical cxamination, be
had 2 hypoplastic aose, pectus excavatum, and clubbing of the
Bungers. Nasal Sbrobronchoscopy sbiwed upper airwiy obat ru-
tion due to narrowing of the masal cavities. He underwent
wrgical correction with Max Perwirm graft, zetaplasty, and
ssteotomies for the pirlform aperture. AY dental evaluation,
b had caries and delayed eruption of the upper incisors. Specch
undd nguage sssessment revealed high palate, seouth breathing,
Hetle psal patency, and slwortenod upper lip, Auditory loag
latency und cognitive related potential to auditary stimuli dem-
onatrated functional changes in the cortical anditory pathways,
We bebleve that the froguency of ceetaln findings observed In our
paticnt may be higher in letal varfarin syndrome than iy appre

clated, slnce a shmificant pumber result in ahartians, silibirths,
or illdre evaluated in the fiest yeur al life without o follow-ap,
Thus, a mulildisciplinary approsch and long-term monitaring of
these patients muy be necessary, © 2013 Wikey Fenmibicaly, (=<,

Key words: fual warfurin syndeame; tusal bypoplasiz respia

oy dystunction dentinl ancmabess spoech binguage .vh..l..‘:_,A

multidisciplinary oppirosch

INTRODUCTION

Warfarin 15 4 synthetic oral antxosgulant, belorging to the chss of
vitamin K antagonists, commonly used to prevent thrombosis.
Anticoagulant therapy is indiceted during pregmancy for the treat-
ment and prophyiasis of thromboembolic events associared with
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metallic heart vahes [Finkelstein et al, 2005; Mchndiratta
ctal, 2010], Warfarin crosses the placenta duc te its low molecular
weight and can lead to a number of congenital abnormalities known
as fetal warfarin syndrome |Hall et al., 1980; Yurdakok, 2012].
Theretore, it is s deug with proven teratogenic effects. These effects
were first presented in 1965, The nasal hypoplasis, optic atrophy
and intellectual disability were first reported by DiSaia | 1966]. The
peniod of greatest warfann sensitivity in pregnancy is between the
6th and 91h week of gestation [Hall e al,, 1980; Baan et al, 2012],
Craniofacial abnormalities indude nasal hypoplasia, which may
lead to respiratory problems in newborne Our aam is 10 report an
alder patient with fetal warfarin syndrome highlyghting the impor-
tance of a multidisciplinary approach and long term monitoring for
individuals with this condition.
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The pattent is the second chilld of non-consanguinenus parents. The
motherwas 31 years old and the fatherwas 33 years old. The mother
received prenatal care starting duning the second trimester of
pregrancy, and took warfarin doe 1o 4 merallic heart valve. In
the first 3 months of pregnancy she took 3 mg, and in the remainder
of the pregnancy 2,5 mg, She was already using this medication for
5 years prior to conception. Fetal ultrasound revealed the facal
shnormality during the fifth month, The patient was born by
cesarean due to premature ruptare of amniotic membrane at
32 weeks and 3 days, weighing 1,890g (10-50th cemtide) and
measaring 435 cm (30th centile), with 2 head circumterence of
2 cen {10-500h centile), and a chest circumierence of 27 an (10-
S0thcentile). Apgar scores were 3 and fat 1 and 5 min, respectively,
The chilkd showed yesplratory depression, bradvcandia, and cyano-
sis. He needed mechanscal ventibation for the first 24 hr, The child
never underwent tracheastamy. The neurologse evaluatioa per-
foarmed at 60 he of life was normal,

On physical examination, a1 3 days of fafe, be had downslanting
palpebral fissures, hypoplastic nose with shart columells, and
sulkkus between the nostrils and oasal tp, hypoplastic madface,
pectus excavatum, sacral dimpl, and clubbing of the fingens
(the distal poetion of the fingers was short and wide! (Table [),

Ophthalmokogical assessment was normal. Brain whtrasound
showed lenticulostriate echogenic vessels. Flectrocardiogram seg-
pessed oight arrial overload. Radiographs evaluating proximal long
bones, thorax, and pelvis revealed only the presence of pectus
excavatum, GTG-Banding high-resolution karyotype was normal
46.XY. Nasal filvobronchoscopy showed upper airway abstruction
due to narrowing of the nasal cavitics. He continued to have
respiratory dysfunction, Choanal atresia was suspectad and cocrec-
nive sungery of the tose was indicared.

Al age 42 days he had several episodes ot apnea. One day later, he
underwent his first ehinoplasty sath graft (taken from the ear
tragus). Stenosis correction was performed with graft Max Percira,
setaplasty, and osteotomies for the piriform aperture. He needed ta
be intobated postoperatively. Fiberoptic branchoscopy revealed 4
slight decrease in the caliber of the entire traches, without endence
of significant compression, or malacia. The intubation was diffscule
due 1o a very antenordy phiced epiglotis.

At 56 days, the patient was extubated without complications. He
devddoped respiratory distress andl blateral posterior nasal stenosis
was noted. At 77 days, a surgical procedure was perfoemed with
pasterior opening of the nasal cavity and ostectomies to enlarge the
pariformis bome opening, At 128 days, the patient desveloped airflow
obstructim and further apnea. Soon after, he was hospitalized due
to upper airway infection and worsening of the upper airvay
obstructson,

Al 254 days, narrowing of both nostrils without tonsillar and
wirbinate hypertrophy was noted, At 1 year, the child wasactive and
had a normal neuropsychomotor development. His weght was
9.5 kg (25¢h centile] and length was 72 cm (3 10th centile), Echo-
candiography performed was normal

AL 2 years and 10 months, eectroencephalogram and brain CT
scan were perforimed due to a neurologic alteration {hyperredlesia
on the left and labial commissure deviated 1o the right were

TABLE & Clinicsl Featuren Deucrbed in 1he Litorstum Among
Fatients With Fatal Warfarin Sysdroma in Comparinon With
Thenn uf Qur Fathest

Fetal Warduris
Our pationt.

Pectus eacavatum
Cangeestal heart diseass
Oaphagmatic temis
Shoet by
Brachgdaciyly
Cntsbiieg of the fingery +

B e +++++++++++++++6%

sispected ), However, no sbooemality was noted. At 5 years, he
bad accentuation of the pectus excavatum, This teature was verified
through thorax radiography. At 7 vears, the patient underwenta CT
scan of the facial boaes, This disclosed only the presence of sinusitis,
Abdominal ultrasound was noemal.

The patient’s craniofaclal features at bicth and before and after
the masal surgery can be seen in Fig L AUS years, the child had
difficulty breathing due to enlarged adencids. He was a moath
breather and had frequent snoring and a hypernasal voice. He also
had possible maxillary hypoplasia. The nose was of a normal size
and aesthetic appearance. The fingers had persistent digital club-
g, 3 fisnking descobed at bieth, The pectuos excavatum appeared
exaggerated, but without respiratory repercussion, The patient was
attencling normal school, with good performance (Fig. 2).

According toa dental evaluation, the patient used a pacifier umtil
& years amd was bottle fed. He had many dental caries. Therefore,
some deciduons teeth were extmacted. Most recently, the teeth
observed in the Jower dental arch were the permanent incisory,
deciduous canines, first molars, and left first and second primary
mokars, 10 the upper dental arch, he bad the first permanent molars,
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FIG. 1. Crandafacial aspect of the patient at birth [A] and at age of 3 momhe [B), & monthe (C), | yoar (D). 2 years [£). & ysars [F). § yoars
{C), and 8 guurs (M). Note exzecislly assthutic apsasinace of tha noss over the years,

FI5. 2. Patient at € years of age The sase shows o proper size and sesthetic sppearance, and the surgical ozar is discrete (A-D]. Note
' of tha p {€ and F). The fingars hwwe digital cubbing (G}
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deaduous canines, and first premolars, s well as the beft permanent
sccond premolar, Gums were fibrous in the upper incisor region.
Ihere was posterior crass bite with only the left first permancnt
molar uncrossed, plus ligh patate, Panoramic radiograph reveakad
germs of all permanent tecth, incliding the upper ikisors The
upper canines did pot have space to properly erupe and were located
within the dental arch (Fig 33 Speach and language assessment
revealed maoth breathing, litthe nasal patency, and shortened upper
lip. The patiern did not perform adequate Hp cosare, leaving the
teeth exposed. This resulted in nasal speach with litle resomance,
indicating nead for speech and language therapy. Auditory long
latency disclosed the presence of exogenons potentials and waves
plop2, and nl with increased latencies for age and altered mor-
phology bilaterally. Moreover, the examination of cognitive-related
potentiad 10 auditory stimull with bisaaral stimalation and rare
st of 2,000 Hz in 80dbna did not showed p3 or p300 waves
(cognitive potential), which demonstrated functional changes in
cortical auditory pathways, Thus, it was concluded that the patient
did not have functional integraty of cortical auditory pathways
(Table 1).

DISCUSSION

Our patlent’s findings, together with his histary of prenatal expo-
sure, were consistent with the diagnosis of fetal warfarin syndrome,
Although the teratogenic effects of warfarin are well described, the
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rsk ol expasare to vitamin K antagomists during peegrancy remans
unknown |Castlano et al., 2012|, Tl percentage of cases of fetal
warfarin syndrome in children bom 1o 418 women who used
warfarin during pregnancy was about §% |Hall et al, 1980], [n
our review of the literature, using PubMed, SciELO, and LILACS
dutabases, we found 57 reports of fetal warfarin syndrome, Twenty-
one cases (35%) described impairment in respiratory function,
demonstrating the relevance of this finding in this syndrome | Baillie
ct al. 19805 Hall et al,, 1980 Vitali et al, 1986 Zakeouk, 1986;
Gibbin et al,, 1992 Gonzalez et al, 1997; Hou, J004; Sathienkij-
kanchai and Wasant, 2005; Gupta ctal., 2010; Dillietal, 2011]. Itis
potewarthy that all 21 cases (1009} bad reported nasal hypoplasia,
suggesting that this finding has an important role in the respiratorey
status of the patients. This isakso verified by the demonstration that
nasal by poplasia s statistically more freguent oy patients with
fetal warfarin syndrome and respiratory dysfunction, when we
apply the two-tasled Fisher's exact test [ P=00413).

Five patients with vespiratory dysfunction (24%) needed inta-
bation and all had nasal hypoplisia [Hall et al, 1980; Gibben
et al, 1992 Gonealez et al, 1997, Sathienkijkanchai amd
Wasant, 2005; Gupta ot al, 2010}, Tracheostomy was reguired in
one case with repeated episodes of respiratory tract imfections
[Gupta et al., 2010], Choanal stenosis and atresia were reported
In six patients, four of them with resplratory distress. All patients
also had nasal hypoplasia |Hall ot oL, 1980; Vitak et al., 1986;
Mazibuko et al,, 2012]. Mouth breathing was reported in six. all

FIG. 3. Findings obaeeved at dental evaluation The teeth obaervad in the spper sad lower desiad archs can e seen in A-C. Guma are fibesus

In the upper inclsars regian. Pancramic radlagraph shews all geeme of e parmanent teech, including the upper Incisars ragfon The wpper
canines do not have space 1o proparly erupt and are oceted within the destal arch (D).
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with resparatory dyshunction and nassl bypoplas [Hall etal,, 1980;
Zakzouk, 1986). Adenvidectomy was desaibed in one patient
|Gibbin e1 al, 1992,

Bone development is closely relsed 1o the vitamin K coycle,
because it is a co-factor for the osteocalcin protein. Fetal vitamin
K deficiency, and therefore the asteocalcin generited by maternal
wse of anticosgulants in the fisst trimester of pregnancy, has been
associated with the bone abnormalities described in fetal warfarin
syndrome [Finkelsten ¢t al, 2005 Mchndirata et al, 20100 Bian
et al, 2012] (Table 1},

Our patient underwent a surgical procedure for nasal recon-
struction kpown as Max Percira graft, Further details of this
procedure are reviewed by in Collares et al. [2009], We found
only one report of surgical intervention invobang the nose in
patients with fetal warfarin syndrome, DAlli et al, [2011] described
the surgical repair of car-nose-throat structures in a patient at
42 days of life. However, the authorsdid not report the details af the
precedure, In our case, despite the parient having an aesthetic
improvement of the nose after the rhinoplasty, be had persistent
respiratory dysfunction.

A age B, his upper mcisors shoud bave slready erupted and the
cruption of the premolars shoukd not have occurred. This means that
the patient had changes in his sequence of tooth cruption. As noted
n the panoramic radiograph, the patient bad all the germs of the
permanent teeth, including upper incisors, In addition, be bad a
Ristory of frequent dental caries, Dental caries may have different
caises, such as poor hyglene, type of feeding, saliva flow, and
buffering capacity. This patient was 3 mouth breather and did
ot have adequate lip seal, favoring the development of plaque
on the teeth and hence the appearance of cardes, Another passibility
is that the early extraction of several deciduows teeth made the
permanent teeth not fallow the chrosological sequence of eruption.
The upper canines do not have space 1o eruptand are located inside
the dental arch, For the eruption of upper incisors, surgery tocut the
gum and use bonding orthodontic battons for traction will be
necessary. Other dental abnormalites deseribed in the bterature
i patients with fetal warfann syndrome and not observed in our
patient indude sbnarmally large dental buds | Finkelstein e al.,
2005} and soditary maaxillary in<isor [ Bacr and Burdi, 1976] {Table D).

The patiert bad a maxilla snaller than the mandible, suggesting
maxiliary hypoplasia, Levaillang et al. | 2004] described a flat maxilla
m anewbom with fetal wasfarin syndrome, Hattened or sunken face
{Kerber et al., 1968; Becker et al, 1975; Tongsong et al., 1999] and
absent nasal septum [DiSaia, 1966] have also been reponed
(Table 1), Perhaps, prenatal warfarin exposune’s effect on bone
development explains certain changes observed inour patient, such
as maxillary hypoplasia, It is noteworthy that the most affected
region in syndrame s the nose (hypoplasia is considered a charac-
teristic finding) and it is dosely related to the maxilla, a structure
possibly affeced in our patient, In addition, the boay effects
associated with warlarin may explain the pectus excavatum and
digital clubbing, Pectus excavatum |Kumar et al, 2012| and band
abnormalities, such as brachwlaciyly [Sathienkijkanchal and
Wasant, 2006 Keppler-Noreull and Wenzel, 2010; Kurmar
et al, 2012| and hypoeplasia of all distal phalanges |Sathienkijkan-
chai and Wasant, 2005] have been descnbed in fetsl Warfarin
syndrome (Table 1),

AMERICAN JOURNAL OF MEDICAL GENETICS PART 4

The speech o language examanation dischosed  functional
changes in the auditory pathway, auditory cortex, and temporal
lobe. [n the literature, we found changes invalving the auditory
pathway in patients with fetal warfarin syndrome, such a3 abanoemal
auricks {Wainwright and Beighton, 2010}, middle car effusion
IMason et al, 1992] and deafness [DiSaia, 1966: Zakeouk, 1986
Franco et al,, 1995: Dilli ¢1 al, 2011, Peripheral auditory conduc-
tion by brainstem auditory evoked potentials was described by How
[2004], It b noteworthy that neurological disoeders have been
described in individuals with fetal warfarin syndrome (Table 1)
{Pauli et al, 1976; Hall et al, 1980; Zakzouk, 1986; Franco
ct al, 199% Bian et al,, 212}, These findings indicate that neuro-
logic involvernent may be common and present with varying
degrees of involvement. Our patient did not have major brain
aboormadities and bad a pormal nearclogical exanmation, He had
no learning difficuities and had good school performance. Howev-
er, be never underwent specific mntelligence testing,

Ophthalmologic and cardiac aboormalities bave been described
in fetal warfarin syndromse (Table 1) [Hall et 21, 1980; Franco et o,
1995 Gonzalez et al,, 1997; Usagawa et al, 1997; Finkelstein et al,
20055 Dills et al,, 2001 [ however, they were not presest i our patient.

We believe that the findings vhserved in our pationt, such as
dental and speech and language abnormalities, may be mare
froquent in affected patlents, since a significant number of fetal
warlarin syndrome cases result m abortions or stillbirths, and
chiddren evaluated in the first year of life withous long term
follow-up, Many do not include @ description of awdbometric
cvaluation, suggesting that these findings may be underestimated,
These aspects shoald be considerad in the evaluation of patients
with feral warfarin syndrome,

Women with prosthetic heart vahes requaring anticoagulation
wha are of childbeacing age need 1o be informed about advantages
and  disadvantages of differend anticoagulation regimens. The
guidelines recommend the change from warlarm to heparin in
the first trimester of pregnancy [Castellano et al, 2012)

Prenatal exams, such 2s two-dimensional and three-dimensional
altrasonography, are essential for the identification of this syndrame
during pregnancy |Guptact al., 2010} Moeeover, a multidiscipEnary
approachs, mcluding speech and language pathology, odoatology,
craniofacial surgery, pediatrics and genctics, and long-term monitor-
ing of the patients are necessary. The knowledge of the specinum of
abeormalitses observed i patients with fetal warfann syndrome 3
essential for their proper management and for determination of care
and nsks that may arise during their growth and development.

REFERENCES

Baillic M, Allen EIY, Elkinglon AR, 1980 The caongenital Warlarin syn-
denme: A case report. Bir | Opbehalmol 64:633-035,

Barr M I Bardi AR 1976 Warfario-sssociated embeyopathy ma 17-weck-
uld abortus, Teratalogy 14: 129134,

Becker MH, Genicacr NB, Fanegold M, Miranda D, Spackman T. 1975,
Chondredysplasis pancrata: ks matemmal Warfarin therapy a factor? Am |
s Child 120-356-350,

Ban C, Wei . Lim X, 2002 Infivence of heart-walve replicemene of
Warfarle sstlcoagulunt therapy on perinatal outcomes. Arch Gynecal
Obstet 2835:347-331,



SILVEIRA ET AL

1299

CasteBano JM, Narayan RL, Vaisdhnava P, Fuster V, 2002 Anticeagulition
during pregrancy in patients with a prosthetic heart vahe Not Ry
Cardiol 9:415-424.

Collares MV M. Ealler G), Castro AL, Poctinho CP. 2009, Neonanal nasal
reconstruction in fetal Warfarin syndrome. Revista Ja AMRIGS 53
184187,

DNML RO, D S, Dilmen U, 201 1A e of congenital Warfasls syndeomse
duc to maternal drug administration dening the pregnancy. 1 Genet
Couns 22:221-226

DxSaia PL 1966, Pregrancy and delivery of & patient witls 2 Sters—Edwards
mitmal valve prosabesis. Ofntet Gyiec 28465472

Finkelstein Y, Chitayat [¥, Schechter T, Keating S, Toi &, Koren G. 2005,
Wasfarin embryapathy following low-dose maternal exposure, | Obstet
Gynaeced Can 17:702-706,

Franco B, Meroni (s #arenn G, Levilliers |, Bernard 1. Gebbia M, Cox L,
Maroteaux P, Sheflicdd L. Rappold GA, Andria G, Petit C, Ballabso A,
1995 A cluster of sulfatase genes an Xp22. 3 Mutatioos in condrodys-
a:h panctata (COPX) and implications for Warfanin embryopathy,

81:15-25,

Gibbin KP, Maoa [OT, [anfine A, 1992, Foetsl Warfaren Synednoene—A
complex airway problem Case report and review of the brerature,
| Laryngol Oitof Jtc LD9&- 1089,

Gonzalez CH. U CY, Sugayama SMM, Kim CA, Sadeck L, Loomw CR,
1997, Fetal Wartarin syndrame. Case report. Poduatria | Sdo Paulo) 19
295-297,

Gupsa P, Kumar §, Roy K. Sharma |, Singh N, 2010. Prenatal diagnosis of
Wartarin conbryopathy ssing three-dissensional sdtrasoumd Int] Gyae-
col Obstet 111184153,

Hall ), Paull R, Wikon K. 1980, Matcrnal and fetal sequelos of aztl
coagulation deniag pregrancy. Am | Med 68:022-140.

Heva JW. 2004, Fetal Warfarin spndrosse. (hang Gung Mad ] 27:691-495,

Kepplir-Noreuil KM, Weneel T1. 20010, Bindir phenotype Asaciatnd
findings and etiodogic mechanisms, | Cransofac Sarg 2101335145

Kerber i), Warr OS Srd, Richardsaon C. 1968, Pregoancy ina patient witha
precthetc mitral vabee, Assoctated with o fetal anomaly attrivmted o
Wasfarin sodiumy JAMA 205223225

Kwmar M, Baasker SK, Singh i, Kohli N, Kumsar B, 2012, Di Sala syndeome.
BMI Caw Rep parber1 220115291,

Levalllunt IM, Meoeglin D, Zoviten X, Bucoun M, Burghen 1. Seapre V,
Bausann C, laqoemont ML, Tooratne &, Picard A, Vaillard £ Belarka N,
Oury I, Verdoes A, Yanguee MP, Labrane P, Ddeeoide AL Glorand-
Blanluer M 2009, Binder phesotype: Clinlcal and etiobmgical heweroge-
nety of the sy-called Hinder maxillonasal dysplasia o prevatally diag-
noecd casex, annd review of the Iersure, Promst Diagn 1% 140130,

Meoo 1D, Fardine A, Gibbin KP, 1992, Foctal Warfarin Syndrome—A
comnplex airway problems Case repont and review of the literature.
I Lasyngel Oeal 106: 10961009,

Maxibuka B, Ramearain H, Moodley ]. 2002, Anaudit of pregnant women
with proathetic heset valves ut a tertiary hospatal in Sourh Africa: A five-
year experience, Carchovase | Afr 1216221

Mchindiratta S, Suncia A, Gupta B, Bhatt S, 2010, Fetotosicity of Warfarin
anticougelition. Arch Gyneool Ofnser 282335337,

Pauli DML Madden [D, Xranzler K], Culpepper W, Post R, 1976 Warlarin
therapy Initisted during pregnancy and phesceypic chondrodysphisia
pumitata. | Pediatr £3:506-508,

Sathienkijkanchai A, Wieant P. 2005, Fetal Wasfarin syndsome. | Mad
Assac That 88:246- 250,

Tongsoag 1, Wanapirak €, Pivamongkal W. 19949, Prenatal ultrasuno-
graphic fmdings consisent with fotal Warfann syndrome. ) Ultrasonnd
Med 18577580,

Utaggaowa CY, Sugayama SMM, Kam CA, Sadeck L, Levise CR, Gonzakey CH.
1997, Fetal Warfarm syndrome, Case report. Pediatria (530 Paulo) 1%
203-297.

Vicali E, Dogardli F, Quaini E, Groppelli G, Pellegrani A, 1986 Pregnancy in
patienns with mechunical prosthetc Rean valves, | Cardsovasc Surg
27221227,

Wainwnght H, Baghton P. 2010, Warfsis embeyopathy: Fdal sunifes
tations. Virchows Arch 457:735-759.

Yurdakok M. 2012, Fetal and neonatal effects of anticoagulanss used in
pregnansy: A review. Tork | Pediatr 54:207-215,

Zakeouk MS, 1086, The congenital Warfarm syncdrome, | Laryngol Otol
10215219,



ARTICLE IN PRESS

Pebrrnatnd Joumal of Candibogy w0 [ 01 7 xoed-cnx

Contonts lists avolloble at Soencelirect

International Journal of Cardiology

|lournal homepage: www elsavier.com/ioosts/i|card

FILSEVIER

Short communication

Birth weight, length and head circumference: Progression and impact
over the outcome of patients with congenital heart disease

Daniélle Bernardi Silveira “, Emani Bohrer da Rosa?, Jamile Dutra Correia®, Patricia Trevisan °,
Marilu Fiegenbaum “"“, Ceres Andréia Oliveira ®, Carolina Geitens Grapiglia ®,

Mauricio Rouvel Nunes ©, Rosana Cardoso Manique Rosa *, Tatiana Diehl Zen ',

Paulo Ricardo Gazzola Zen ™, Rafael Fabiano Machado Rosa *“%*

¥ Gontnate Boggronn i Mty U enriinle Sedeved de Cifrean e Sl e Porte Abopee [ER0SA) RS Bl

* Arren Covenrs, Univenidode Fean de Citmobas oo Sovde de Movto Alagre (LFCSPA)L B Ry

" Gradaas Srogro (v Aseciescer, Ueverssdale Prdond oy Ofvcka 33 Sasee e Mooe Algps [LICIN] XS, Dresed

e of EAETON O Besesrann, Haspeot Makahos e Veoe RS el

* Gragastee w Namig, ehveradade feton/ de O soum de Sadvde ide Norro Aloper (CF0WW), I st

" Marreaoy, Foosdode de Clackas (0 Sodde. Gonmo Dhvnersindon Ry dos Aets - Diniasey, Peon Alsre &S Bas!

¥ Clowyad Gevwrior, Linvmeraddesy Faders! de Cilvacke: S Sadde o Morre Alvgre (LTOIW ] arad Covpaon Mo taber Sarve Laa v Porto Alogas [CASTPAL 725, Brest|

ARTICLE INFO ABSTRACT

Amiche vy Sockground There ace fow studies asicssing e birth mvasares of pathents with congenital howrt disease (CHD )

Fevaved 16 Janury 217 Oir e to evaloane their progresson s (mpect ower the oosome

Acomrand 17 May 2017 Methogs: The cases comststed of patients with CHD dersg ther first hospralzachon @ & redercace cackac and

vl bbb cobine 0o pediatnic intesive care unit (10U from Ssuthers Brazd. Contrels were composed of patients with vo chnical
evidence of CHD hospltalized soon after coses. The cases underyent Mgh rescluson karyotype and Haorescence

s i sime Tydeidizarion [FSH] for 229 11 mkrodelition. Wo anal/aed Birrh wetehr, kesgth and dead droumerosce of

Hh patients of both grovps For CHD pavtents, we evaluated thesr progression and impect bl bospisa bzaton at X1

Mo oam Aesubs: O sample wis comgesad of 196 Gases and conrols We otseove 2 differeace 2 Binh weight of CHD pa-
Wegle Bents trdy in redatioe fo generdl pogufation. There was o significant inenease in childom with CHD and weigh
g bedoww the fower limie fross »irh until the hespetaiization at XU sad this ocourred moe= in thise wahour complex
SFHNONC 20 CHO, Syadronmic patie ies and wiek s extracandiac snd (nmution ako presesiad & g difficudty w erentain
not ooly the wesght bt ako the leagth heght until the hospralizaton. Indvidaals with weight delow the
Torwer Lberét ar haspirasizanion who died 10d 3 Tendoncy w peesere [ongos say ar il
Conchison: Some CHD patments, espucially without complex defects, s with syndromic aspecs and # Inaje
extracardiac maffonmanon, peesest a higher diffiost 10 maintain ther wetght and growth. and, therfnre, may
e at rink and dosll be more doasly mentored.
© 2017 Bsevier BY. Al rights reserved.
1, Introduction cur alm was to verify the progression and empact of the birch weight,

length and head drcumérence over the outoome of CHD patients.
Compgenital heart disease [CHD] = considerest the most prevalent

malloemation, affectsag 6-3:1000 hive births {1 Despite the belter of
survival and quality of ife of childeen with CHDs, these defects still
represent 3 public heaxh protiem worldwide | 2], They aften regquire
surgery and hospiralzanion in intersive care wesks [K0UK) [3], and there
15 & penrcity of these unies aed centers of exgernise in our country (4]

Bt is noteworthy thae there are few studies assessing the birth char-
acteristios and their mean aloag the lfe of CHD patients |3,0] Thas,

* Cormmprdiag asthoe at: Corcs Gtk - HICSPACHSCPA, Kz Sarmems Lene,
246903, CEF: S0050-170 Pt Alegie. RS, il
Fomwd oddress rinireea@p it lonn [RFM Rag )

g edalong VOO 1S jcand X017 05008
QIFT-5I71,0 207 Flervter BV AR rghes reserend

2 Mwtheads

Caser e corerals were consecunvely ane prospactivels dbocaned durag 1 yax
(Aageat 2005 to Jeby 20061 The caws carceated of putieets witk CHD during thaar Srst
Torpitairation 2 candioe KU of the Hoapiead @ Crianca Sanme Anelioun [HOSA), 3 referrad
ped itric cardise canier n Sou e Beasd, The wese poserd of 3. wih
0 chcal pedence of UHE wive were hospaalaed br oe Ang e ot shme K11 soon
et coes,

The ases sndarmatt Nigh-rescletion CRG-Eanding barpotype and Moerescence b
sty brgendoation (FT8) foe Z2q1 1 mkrockoletien, sang the DNA prake TRICE] (Vs
Abbum Moleoubet 10c L The ek andyead were sex, geaitiond e, delvery type.
ared vt beagih and head) cmpureherencor ot Birth and . ghysical exas i the KU
Pexspltakzason Varsies anty anadydod ie cases were pnce S hagpiakanen type of
Ca muatarrenon, presence of corephex CHEL sy fromin apect. reaaity of ryongpe




ARTICLE IN PRESS

z ILE. et ex o€ | Insormasosed faa ot of Covaiobagy oo (201 71 oov -y

an) FEH arlyies 2csoCutiog with musde exTracanbed sfoomuond time of esptasaa.
o and suevival deneg Rosyralization at K1
T v U wetg b besgthand Desd! cxcuioreres, Mangoess (| canom were ioad 2
beth and grorads charts proserst o Jones §3) a0 il exaes. The redsees wiere adasted
according 1 the dength |9, Syméromic a5t wis dessmenad tosed o0 pliyrkcal exam, o5+
petialy the ramber 8 tppes f dhymmorptunme The dlavets ston ctdocnd
by Sethe ot 4l | 10w e S DM alvvmvions. CHI werr sbao ol sisdfnd as cormplon o mit.
Dana prozessing was doae by crouing 3 dasabass in Scknica) Package foc Saoad
Soenors [SPSS] vernos 150 for Wingess sed by PER (seryion A0; Ateriss Fress, Solt
Lafer Ciy. 1T LISA) For catagorreal clta, rpal-aqums with Yates cverection and Ndser's
a0t Tests 't uiedl To evaluare survivdl. Kol -Meder and bog-rank Lests wose gied
mmmua-fmwn;m-nnummummmmuw
4 o frooms pualondt phen, the McNersar texd W
mﬂ.} OI!SnimmonMnnmmmWLMM-um
by the Brbics Comumimes of Unireersity and Hospiual

3. Resulis

The sample consisted of 396 patients, 198 cases and 198 coptrols.
For cases, 52% of them were male, ages ranging from | 1o 4934 days
(medan 220 days 1. The main rexson for hospitalizaton was cardiac sur-
gory (T4 TK). Sepeal defects (323%) and outfllow tract defects | 18.7%)
were the main types of CHDs. Sixty-free patients (32.8%) presented a
complex heart defect, J08% a syndromi aspect, 16.2% 3 chromasomal
abnormality and 187% o major exiracardise malfoemation. The median
teme of hospitakization at 10U was 3 days (ranged from 1 10 95 days) and
death ocourred in 15 cases (76%),

As for controls | N <= 198), most of therm were male [55.1%) and theic
agps ranged from 5 1o 6422 days {median 1435 daws) The maln easans
for hospetalzation inchoded respiratory dysfunction (28.1%] and tumee
resection postoperative (13.7%), Non-cardiac mafformasions were
described in 29 patients {15.3%).

Birth characteristics observed In cases and controls can be seen
in Tabde 1, No statistically significant dalferences were observed be-
tween the weight, length and bead circumésrence from both groups
(Table 1) The cases at birth presented 3 madian wetght of 30375 g
(2688.8.3407.5), Jeageh of 48 cm (46495 and head cevumference of
34 cm (32;35). On the other hand, the controls at hirth had 3 median
weight of 3200 g (270535000, length of 49 cm {46:51 ) and head cir-
cumference of 34 cm (32.9;35). We did not venify difference hetween
the maediars from hoth groups.

Tabie )
Coonnpue son of the Dt findings venifiod between patioars with (cases | and wihiout
conpenital heart $lsease [controls,

Varables Case Coornd "

Cestational ope IN) 1 156 LB LA
=11 wwoks |1) 126 1y
5742 weehr 10 858 818
=42 wocks |X) as LA

Sex N 1% 5 ] nes

Male (€] 52 E1N]
Ferale (X 45 M8

Type of cotivery [N} 1 196 ony
Viagizal (%) as BE1
Cesarcan socoon (%) S05 434

Weight pecomtike [N 156 159 uem
“racs) 25 (1]
PLO-90 (%) an a:
>PS0 (%) a2 m

Lanwy weeghit o barths (2200 g} (W) 190 10 (% U]
Yoo i) 151 169
Mo (%) 816 431

Lengh percernie (N) 150 174 n4s7
~Pn 15 (ra}
P09 (%) na 758
S0 X L3 (A

Vhead cirrermierence pevoettibe |N) %7 94 s
K% 24 as
Flo-2 s 854 )
PN (%) 9 an

As foe CHD groups, anly patients with patent ductus arteriosus
(PDA) (N = 9) showed weight [P = 0.011), length (P = Q009) and
bead droamference valyes (P = 0.002) befow the lower limit 3 birth.
However, this happened doe o peematueity (OR = 4.729, C195% =
12318, 14, = 0024} Patients with syndroonk aspect and carmers of
Chromasomal abinoemality had more Bisth weight below (he lower
hemit [P = 0029 and P = 0,035, respectively). Camers of chromo-
soenal abnormality showed a mean weight (F = 0033) and length at
Listh (P = 0.004] senaller than those without 1he same.

McRemar difference test revealed an inoreass of neardy S-fold in
children with CHD andd weight below the lower limit when we com-
pared the measures between birth and bospitalization [2.62 versus
12.2% P+ 0001) and this lscreaso moee ocourod In pasients without
camplex CHD (3.1% versus 1535, P = 0001). Syndromic patients
presented 2 greater defficulty in mantaining an adequate weight
(P = 0.021). as weil lergrh hesght (P = 0002), simdarly to thase with
A major extracardiac maformation (F = 000E) {Table 2)

Tobke 2
Comparnon of the weight, Reight tength and Dead crommference of the pacieons wish
corprrrtal ot defert at maorere 2f beth and o pleascal exam

Ninding »  Abuth "
Plower | lewer  Neomad Pl
it Mot
A prrwcd] exam Beapttabaaivn
Llower  Nonmd | et Nl
Kot lireit
s s s s
Woeght
Corsphex heart defict " [S11]]
Yes 658 - |5 62 €n3
No LRI ) 3 " €an
Syodrostk apect o oo
Yes . R 5 17 w3
Mo N7 - a? a5 @8
Chromeesatral aarmaly” 156 niem
Yeu n w 12 1 ah
L L 18 1 "7
Maoe eavaraetio L nm
nataon
Yo » - 8 22 "
Mo WeR L] 44 "2
Lmgthheight
Conpies, heart defo "e [[FE]
Yes [N | 63 s 610
Mo s 4 M 055
Syedrastic ayped i _ [(ECTA
Yes 35 73 382 455
No 133 s is 15 n2
Chrustesormal amnuly” 10 e
Ve “4 5 - - =
No L2 a8 215 654
Mare extraraiac i1 o
matianmetion
Yes 3 m 3 414 Q24
o 13 a2 174 2]
fhead Circurmferosce e
Congrien. heart defixt 167
Yes % - A L) L
Mo we - u aT A
Symdrcen: apedt wr nm
Yes SO . 2 3 £
Ko ny - an an mn
Chromesarrel sarmuby” 371 -
Yes 3 - - 50 5
L - 35 Al s
Mare movaresis W -
Al nndion
Yeu kLU - 13 £y

L wy - 14 [l 2

N == vasviber of putisets.
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Tre median time of hospitalization frum the patieats who died was
significarely higher (IR 5-21 and 2-8, 25, respectivedy| (# < 0.001),
Among them, the deration of hospitabization had a tendency 1o be
higher among those with & weight below the [ower limet ar the ime
of hospitalezation (I = 0.076). bn Cox regression analysis, considenng
the death autcome and the covariates syncdromic aspect, presence of
chromosamal abnormaities and weight below the lower Wik 3¢ bith,
ne difference in cumedative risk for deach was found

4, Discussion

Children with CHD have been described with lower body weight
when compared to Bealthy cheldren of the same age group |11.12],
and s finding hias been associared to & higher risk of martality |13,
I our stody. we dkd not observe a difference in birth weight between
patients with and without CHD. We believe that this lack of difference
may be refated o the tharacteristics of our tontrol group, where
nmany patients presented importay comarbedities. However, i is note-
worthy thar when we compare our data with geaeral population
[DATASUS darabase - hitp: darasussaude gov i), we observed a
very significant difforence in the froquency of few bisth weight
(<2500 g) [1B.3% versus 95%) (' < 0.0001). When evaluating the
types of CHD, we found that patieats with POA presented smaller
wrght, lergth and head circumderence valwes & hirth. However, this
was influenced by gestational age.

Chromosoma! ahnormalities have been described In 3 to 18% of
patienty witl CHD [14], aed in our sample this rate was 1625 It is
known that canriers of chromesormal dbnanmalities oftes are syndramic,

other extrocardisc malformations and Bave Jow terth weight
[15] Thes was in accordance with our resudes. where patients with chro.
eosomal abnarrnality [P« 0.035) and syndromic aspect (P« 0029)
peesantad a lower Birth weight

The degree of growth lack a8 preoperative period has been associ-
ated with some morbideios, as longer huspatal stays and morcased
moctalty |51 216). In our sample, we verified a signeficant merease
(of mearly 5-fold | & chiddres with CHD and weight below the lower
limit when we compared the measures between bisth and physical
CXAM. Some sthor's sugRest that this deceease could happen seoondary
10 Pemodynamic inszability [11], 30 is notewaorthy that this decrease in
the growth especially ocaurred in owr sample aimoog patients without
complex CHD. Our Andings suggest that these pabents may be being
neglected and should be better monitored This difficulty to malncan
the weght was also verified among patients with syndromec aspect
(= DAZ1), Perhags, this Noding bad bevn influenced by the presence
of some assoctatedd extracandiac features, as swallowving disorchers.

As Sor The bength ot Bieth, we didd et fnd defferences when com-
paring patients with and wathoat CHDs (P = 0.117). However. we
ohserved that patients with complex heart defect [P < 11233) and
chromosonmal abnormalities (P = 0,037 had lower birth lengris.
Moceower, syadromne paments and (ndnidoals wieth major extracardiac
malfocmations hed & greater difficulty in maintaisang adequate mea-
sures (P = 0002 andl P = (.008, respectivedy). what may be related to
a chronke malnetriticn status secondary, perfiaps, 1o some faatures &
feedieg difficulties

W il noe cbrerve a diffecence in refation to head circumfenence at
birth between patients with and without THIL No diflerences weee alan
moted when we compared the types of CHDS, the presence oc et of
complex defects [P = 0697) and the syndromic aspect (P = 0106}
(Table 2). In Isterature, some CHs, sach as tetralogy of Fallot, have
heen associated with microcephaly whikh strengthens the evidence
Tor possibie central nerveus system damage due to intrautenos hypoxia
17}

The patients who died had a median tame of hospitalization signifi-
cantly hugher. Moreover, it was ohserved thar among them the median
length of hesprakzation had a sendeacy 10 be higher ameng those with
A weight below the ower lines at time of hospitalization. These findings
alert to the need for a better care for factors that may influence the
weight and growth of CHD patients, sach as syndromic aspect and
presence of a magoe exxcracardiac malfocmation, Patkeets without com-
plex defects may alsa be at risk. All this s important since they may
Pave an influence over ihie coromnes after candiac sangesy and Me spam
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