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RESUMO

Introdugdo: O Uruguai € um pais de renda média e o menor da América do
Sul, com uma populagdo de pouco mais de 3 milhdes. As caracteristicas
demograficas e epidemiolégicas sdo semelhantes as dos paises
desenvolvidos, com alta carga associada a anomalias congénitas (AC). A
mortalidade infantil (MI) diminuiu de 27,7 a 7,9 /1.000 nascidos vivos (NV) entre
1986 e 2016. Isso € explicado em grande parte pelas politicas médicas e
sociais. No entanto a MI relacionada as AC, permaneceu praticamente
inalterada nessas trés décadas. Programas de pesquisa neonatal destinam-se
a reduzir a mortalidade e possiveis deficiéncias associadas a disturbios
enddcrinos-genéticos, geralmente ndo aparentes ao nascimento. Esses
programas, presentes em todos os continentes, transformaram a vida de
muitas familias ao redor do mundo. O Programa Nacional de Pesquisa
Neonatal no Uruguai comegou ha mais de vinte anos, é mandatorio, universal e
gratuito. Seis patologias sdo as de deteccdo obrigatdria: hipotireoidismo
congénito (HTC), fenilcetonuria (PKU), hiperplasia adrenal congénita (HSC),
fibrose cistica (FC), deficiéncia de acil-CoA desidrogenase de cadeia média
(MCADD) e a deteccao de hipoacusia congénita (HC) que se faz através das
emissdes otoacusticas. O pais possui também um sistema de vigilancia de
anomalias congénitas desde 2011.

Objetivos: Quantificar o impacto global das anomalias congénitas em pessoas
nascidas no Uruguai entre 2010 e 2014, notificadas ao Registro Nacional de
Defeitos Congénitos e Doengas Raras (RNDCER).

Métodos: Estudo transversal descritivo de base populacional dos nascimentos
no Uruguai entre 2010-2014 a partir de dados do RNDCER e das Estatisticas
Vitais do Ministerio de Saude Publica. Revisdo da literatura de diferentes
disposicdes mundias, regionais e locais que apontam a preservacdo dos
direitos das criangas e adultos com deficiéncia.

Resultados: Um total de 399/239.240 recém-nascidos (0,17%) foram
identificados através da pesquisa neonatal com um disturbio genético-
metabdlico. A taxa de prevaléncia ao nascimento por 10.000 nascidos vivos foi
10,00, Intervalo de Confianga (IC) 95%=9,00-12,00 para HC; 3,70 (IC95% =



3,00-4,60) para HTC; 1,2 (IC95% = 0,08-1,70) para CF; 0,59 (IC95% = 0,32-
0,98) para HAC; 0,54 (IC95% = 0,29-0,93) para PKU; 0,13 (IC95% = 0,04-0,30)
para o MCADD. A prevaléncia ao nascimento de anomalias congénitas foi de
15,6/10.000 recém-nascidos. O departamento de Artigas apresentou as taxas
mais elevadas de acordo com o local de nascimento (40,7/10000) e residéncia
materna (44,2/10.000). Ja os departamentos de Flores e Salto, foram os mais
baixos. Um ter¢co das mulheres no Uruguai perdeu oportunidades de prevengao
de risco para algumas anomalias congénitas devido ao atraso do inicio do
controle pré-natal. A menor escolaridade materna em mées cujos filhos tiveram
HC esta provavelmente relacionada a menor atengao pré-natal, aumento da
taxa de prematuridade, depressdao neonatal e baixo peso ao nascimento.
Determinou-se que entre 2011 e 2014, 40% dos 6bitos fetais (OF) e 46% dos
NV, notificados ao RNDCER, corresponderam a cardiopatias congénitas (CC),
Sindrome de Down (SD) e defeitos do tubo neural (DTN- anencefalia,
encefalocele e espinha bifida). Este grupo representou 0,42% (813/192.090) do
total de NV e 2,62% (35/1334) dos OF. A prevaléncia ao nascimento para estas
entidades foi: para CC 38,52 (IC95%= 35-41) e 149,93 (IC95%= 0,92-122);
para SD 3,6 (IC95%= 2,8-4,6) e 7,5 (IC95%= 2-27,6), para DTN 2,1 (IC95%=
1,5-2,8) e 127,4 (1C95%=0,74-194,0) em NV e OF, respectivamente.
Conclusao: Esta pesquisa determinou a prevaléncia no Uruguai de um grupo
de patologias congénitas para as quais ndo se dispunha de informagéo
nacional publicada. Tambem analisou como esses resultados podem afetar o
planejamento dos servigos de saude e recomenda uma sistematica de trabalho
com foco epidemiolégo. Demonstrou que existe evidencia suficiente em relagcéao
a normativas nacionais e internacionais que podem ser usadas como apoio
para o desenvolvimento de politicas publicas relacionadas a deficiéncia e as
anomalias congénitas. Ratificou como a adversidade, pode ser uma
oportunidade unica para o melhoramento dos sistemas de vigilancia, ilustrado
com a epidemia de microcefalia pelo ZIKV no Brasil. Finalmente visou a
melhora dos cuidados de saude no Uruguai concentrando-se, em algumas
anomalias congénitas para as quais medidas de prevengao estdo disponiveis.
Salientou-se que envolver a cidadania nestas acbes é indispensavel para
atingir os objetivos desejados
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publicas, vigilancia epidemiologica, pesquisa neonatal, avaliacdo das
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ABSTRACT

Introduction: Uruguay is a middle-income country and the smallest in South
America. Its population is under 3.3 million. The demographic and
epidemiological characteristics are similar to those of developed countries, with
a high burden associated with congenital anomalies (CA). The infant mortality
rate (IMR) decreased from 27.7/1,000 live births in 1986, to 7.9/1,000, in 2016.
This reduction can be largely explained by medical and social policies.
However, the IMR related to congenital anomalies remained virtually
unchanged in the last 3 decades. Neonatal screening programmes (NBS) are
intended to reduce mortality and possible disabilities associated with genetic
endocrine disorders that typically are not otherwise apparent at birth. These
NBS programmes are present in all continents and have transformed the lives
of many families around the world. The National Neonatal Screening
Programme in Uruguay was implemented over two decades ago, and is
mandatory, universal and free. The screening of six diseases is mandatory:
congenital hypothyroidism (CHT), cystic fibrosis (CF), congenital adrenal
hyperplasia (CAH), phenylketonuria (PKU), and medium-chain acyl-coenzyme
A dehydrogenase deficiency (MCADD); the detection of congenital hearing loss
(CHL) is done by otoacoustic emissions. The country has had a surveillance
system for congenital anomalies since 2011.

Objectives: To quantify the global impact of congenital anomalies in people
born in Uruguay between 2010 and 2014, which were notified to the National
Registry of congenital defects and rare diseases (RNDCER).

Methods: Population-based descriptive cross-sectional study of births in
Uruguay between 2010 and 2014, based on data from RNDCER and vital
statistics from the Ministry of Public Health. Review of the literature including
global, regional and local information on the preservation of the rights of
children and adults with disability.

Results: A total of 399/239,240 newborns (0.17%) were diagnosed with a
disorder confirmed by abnormal NBS test results (blood spot and otoacoustic
emissions). The prevalence rate per 10,000 live births was 10.00 (95%
Confidence Interval (Cl) =9.00-12.00) for CHL; 3.70 (95% CI=3.00-4.60) for
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CH; 1.2 (95% CI=0.08-1.70) for CF; 0.59 (95% CI=0.32-0.98) for CAH; 0.54
(95% CI=0.29-0.93) for PKU; 0.13 (95% CI1=0.04-0.30) for MCADD. The overall
national prevalence rate was 15.6/10,000 newborns. The Artigas Department
presented the highest rates according to place of birth (40.7/10,000) and area of
maternal residency (44.2/10,000). On the other hand, the departments of Flores
and Salto had the lowest rates. In Uruguay, one third of the women missed risk
prevention opportunities for some congenital anomalies due to delayed start of
prenatal care. Lower maternal education in the group of mothers whose children
had CH is probably related to less prenatal care, increased prematurity rate,
fetal distress and low birth weight. It was determined that between 2011 and
2014, 40% of fetal deaths (FD) and 46% of newborn (NB) reported to RNDCER
corresponded to congenital heart disease (CHD), Down Syndrome (DS) and
neural tube defects (NTD-anencephaly, encephalocele and spina bifida). This
group represented 0.42% (813 / 192.090) of total NB and 2.62% (35/1334) of
FD. The prevalence rate for these entities was: for CHD 38.52 (95% CI = 35-41)
and 149.93 (95% CI = 0.92-122); for DS 3.6 (95% CIl = 2.8-4.6) and 7.5 (95% CI
= 2-27.6), for NTD 2.1 (95% CIl = 1.5-2, 8) and 127.4 (95% CIl = 0.74-194.0) in
NB and FD, respectively.

Conclusions: This study determined the prevalence of a group of congenital
disorders in Uruguay for which no national information had been published. As
these results may impact the planning of health services, they suggest the need
for an epidemiological approach. Sufficient evidence was demonstrated for
national and international norms which can be used in support of the
development of public policies related to disability and congenital anomalies.
Adversity was shown to offer an opportunity for improvement in surveillance
systems, as exemplified by the epidemics of ZIKV related microcephaly. Finally,
this research aimed to help to improve health care in Uruguay by focusing in
some congenital anomalies for which prevention measures are available. The
study has also shown the need for population engagement citizenship with

health actions in order for objectives to be achieved.
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Keywords: congenital anomalies, rare diseases, deficiency, public policies,
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CAPITULO I- INTRODUGAO
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1.1 Termos e Conceitos

1.1.1 Defeito Congénito:

Os chamados defeitos ou anomalias congénitas (AC) sao definidos
como alteragdes funcionais e estruturais do embrido ou feto derivados de
fatores presentes antes do nascimento. E uma definicdo ampla onde estdo
implicitos defeitos genéticos (génicos ou cromossdmicos), ambientais (agentes
fisicos, quimicos, biolégicos) ou desconhecidos, mesmo que tal alteragdo nao
seja aparente no recém-nascido e s6 se manifeste mais tardiamente. Esta
definigdo muito abrangente, inclui defeitos dismorficos independentemente da
sua origem e condicdo (malformacgdes, disrupcdes, deformacgdes, displasias,
sindromes, associagdes e sequéncias), bem como deficiéncia mental, auditiva

e visual (Organizagdo Pan-Americana da Saude- OPAS, 1984).

1.1.2 Doengas Raras

Nao existe uma definicdo universal de doengas raras (DR), a qual se
focaliza no numero de pessoas afetadas. A revisao realizada por Richter e col
(2015) mostrou uma prevalencia media entre 40 e 50 casos por cada 100,000
afetados, em mais de 1000 organiza¢des analizadas. A prevaléncia de cada
doenca varia consideravelmente, sendo que algumas doengas podem ser raras
em uma populacdo e comuns em outras. A maioria dos pacientes tem afetadas
suas capacidades fisicas, mentais, sensoriais e comportamentais. E
interessante notar que muitas deficiéncias podem coexistir na mesma pessoa
aumentando a sua limitacdo. Em relacdo a gravidade, as doengas raras
também podem diferir substancialmente, mas em termos gerais, a expectativa
ou esperanca de vida ao nascer € significativamente reduzida na maioria deles.
Assim como algumas DR s&o compativeis com a vida normal, se
diagnosticadas e tratadas em tempo adequado, outras podem causar morte
fetal, colocando em risco a vida ou levar a uma doenca degenerativa

progressiva que potencialmente possa levar a deficiéncia.
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1.1.3 Deficiéncia

A Organizacdo Mundial de Saude define a defici€ncia como "restricdo ou falta
de habilidade para realizar uma atividade de forma ou dentro da faixa
considerada normal para um ser humano" (OMS, 2001). A Classificacéo
Internacional de Deficiéncias, Incapacidades e Desvantagens (CIDDM), foi
revisada em 2001 e substituida pelo que é conhecido como Classificagdo
Internacional da Funcionalidade, da Deficiéncia e da Saude (CIF) (OMS, 2001),
atualmente em vigor. A CIF conceitua a deficiéncia como resultante da
interacao do funcionamento de uma pessoa com o meio ambiente. A partir
dessa nova perspectiva, a deficiéncia pode ocorrer em trés niveis: a deficiéncia
funcional ou estrutural do corpo humano; limitacéo de atividade, a incapacidade
de ler ou se movimentar; restricbes a participagdo na sociedade, tais como a
exclusdo da escola ou do trabalho. E uma linguagem unificada para classificar
essas alteragaoes indica os aspectos negativos da interagdo entre um individuo
(com uma condigdo de saude particular) e os fatores contextuais (fatores
ambientais e pessoais). No Uruguai de acordo a Lei 18.651 considera-se
deficiente "qualquer pessoa que tenha uma deficiéncia funcional, permanente
ou prolongada (fisica, motora, sensorial ou visceral) ou mental (intelectual e /
ou mental) em relacado sua idade e ambiente social que envolva desvantagens
consideraveis para sua integragao familiar, social, educacional ou de emprego"
(Uruguai, 2010).

1.1.5 Etiologia de Defeitos Congénitos, Doencas Raras e Deficiéncia

As causas de defeitos congénitos foram delineadas no século XX (Brent,
2001). A Figura 1 ilustra a etiologia de defeitos congénitos clinicamente
significativos nos recém-nascidos. Pode-se observar que mais de metade dos
casos sao de origem desconhecida, o que reflete a limitada informacéo
disponivel sobre a etiologia das malformagdes congénitas. A etiologia
multifatorial € a causa explicavel mais frequente, e contribui com 20% a 30%
dos defeitos congénitos morfolégicos. Por outro lado, os fatores exclusivamente
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genéticos, tais como anormalidades cromossdmicas e mutagdes em genes
mendelianos (dominantes, recessivos, ou ligados ao cromossoma X) podem
explicar 6% e 7,5% de casos, respectivamente. Outras causas teratogénicas
como doencgas e medicagao materna, agentes fisicos, quimicos ou biolégicos
explicam entre 5 a 10 % das anomalias (Kalter & Warkany, 1983; Baird e col,
1988).

Figura 1: Etiologia dos defeitos congénitos

W
oo e s e Anomalias =
Desconocidas T Cromosoémicas - !“ 1

Alteraciones
Monogénicas

Anomalias
Multifactoriales

Etiologia de los

Defectos Congénitos

Fonte: Elaboragéo propria, adaptada do Plano Integral de Defeitos Congénitos

e Doengas Raras do MSP, Larrandaburu e col (2013).

Como referido por Howson e col (2008) alguns autores propdem classificar os
defeitos congénitos em trés grupos: 1) Os defeitos congénitos originados no
periodo pré-concepcional ou concepcional, principalmente devido a fatores
determinados geneticamente; 2) Os defeitos congénitos que ocorrem apds a
concepgao, mas antes do nascimento, e, finalmente, 3) Os defeitos congénitos
de causa desconhecida. Esta classificacdo centra-se na etiologia e no tempo
de expressao do defeito, sua compreensao é fundamental na hora de planejar
ou reforcar acdes de prevencao, ja que é amplamente conhecido que entre 50-
70% dos defeitos congénitos podem ser prevenidos e/ou tratados

adequadamente (Castilla e col, 1996; Czeizel e col, 1993; Brent, 2001; Lépez-
18



Camelo, 2010). Os defeitos congénitos também podem ser classificados de
acordo: 1) sua localizagdo (interna ou externa); 2) sua patogénese
(malformacéo, deformacgao, disrupgdo, displasia); 3) seu impacto na saude
(maiores e menores); 4) sua apresentacdo (isolada ou multipla). Segundo
alguns autores (Webber e col, 2015), houve importante progresso na
compreensao das bases genéticas das formas familiares e sindrédmicas de
algumas anomalias congénitas, entretanto a etiologia das AC n&o sindrémicas
ainda ndo esta bem estabelecida. Quanto as Doengas Raras, estima-se que
80% deste grupo amplo de doengas (5000 a 8000) tém etiologia genética e
cuja manifestagao clinica pode ocorrer em qualquer fase da vida (Orpha, 2018).
As Deficiéncias podem ser congénitas ou adquiridas. O primeiro grupo refere-
se a pessoas que potencialmente nascem com deficiéncia (fisica, mental,
intelectual, visual, auditiva ou mista) de origem durante a gravidez ou no
periodo perinatal e pode ser evidente no nascimento ou em qualquer momento
durante a vida. No segundo grupo sao incluidos aqueles em que a deficiéncia
foi causada por uma causa adquirida apés o nascimento como condigdes
médicas agudas ou cronicas, cirurgias, traumatismos, acidentes, etc. E
importante ressaltar que uma pessoa com deficiéncia congénita também pode

apresentar uma deficiéncia adquirida.

1.2. Impacto dos defeitos congénitos, doengas raras e deficiéncia

Os defeitos congénitos sdo um problema de saude publica no mundo inteiro,
afetando seriamente a saude infantil e podendo produzir deficiéncia (Howson e
col 2008, Darmstadt e col, 2016). Estima-se que 7,9 milhdes de criangas
nascem com uma doenga genética ou parcialmente genética, e varias centenas
de milhares nascem com uma AC devido a um insulto uterino pos-concepcional
(Darmstadt e col, 2016). Destas estima-se que 303.000 morrem no periodo
neonatal a cada ano (OMS, 2015) representando uma prioridade urgente de
saude global (Kancherla e col, 2014). Muitas doencas raras se apresentam
como defeitos congénitos.

A taxa de mortalidade infantil (MlI) é um indicador muito relevante para a
analise do estado de saude da populagdo. As melhoras nas condi¢gdes soOcio-
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econdmicas, educativas, de atencdo em saude e de infra-estrutura nos paises
desenvolvidos comegaram na primeira metade do século passado e levaram a
melhorias significativas na saude (Howson e col, 2008). Globalmente, o
declinio nas taxas de Ml na maioria dos paises, no século XX, € uma realidade;
entretanto, a M| devido a defeitos ao nascimento se manteve praticamente
constante. Isso resulta em um aumento relativo da MI por anomalias
congenitas nos paises desenvolvidos (Howson e col, 2008). O Uruguai € um
dos poucos paises da América Latina que ja completou tanto sua transigao
demografica (estavel por varias décadas), como sua transi¢do epidemioldgica:
cerca de 70% das mortes ocorrem em pessoas maiores de 65 anos (Veronelli e
col, 1994; Cabella, 2012). O melhoramento da qualidade de vida da populagéo
em geral, o avango nas condigdes sanitarias, os planos nacionais de
vacinagéao, levaram a uma diminui¢ao global na mortalidade infantil. O Grafico 1
€ muito ilustrativo e demonstra como foi o seu decréscimo. Trés décadas atras
a frequéncia era de 27,7/1000 para chegar a 7,9/1.000 nascidos vivos em
2016, com uma reducdo acentuada em torno de 70%. Diferentes causas
podem explica-la: as politicas sociais, fortemente promovidas pelo Estado na
ultima década tém um papel fundamental a este respeito. A transicao
epidemioldgica no Uruguai € claramente evidente na distribuigdo das causas de
morte em criangas, de modo que, na primeira metade do século XX, diarréia e
infecgdes respiratérias foram responsaveis por entre 45% e 65% da
mortalidade infantil de causa definida. Atualmente, essas doengas em conjunto
ndo excedam 6 % das mortes em criangas menores de um ano. O grafico
mostra também outro evento muito significativo, que se refere a tendéncia

quase estatica na mortalidade por defeito congénito, que é entre 3 a 4/1000.
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Grafico 1: Mortalidade infantil e anomalias congénitas no Uruguai
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Fonte: Elaboragao propria. Adaptada do Plano Integral de Defeitos Congénitos

e Doencgas Raras do MSP, Larrandaburu e col (2013).

Ha mais de tres décadas as malformagdes congénitas, as deformidades e as
anomalias cromossdmicas (MDAC) sao a principal etiologia, e representam
entre 20% e 25% da mortalidade infantil, o que significa que 1 de cada 4 ou 5
criangcas menores de 1 ano morrem desta causa. Em 2016, a taxa de
mortalidade infantil por MDAC foi de 33,8%, o0 que representa um aumento
relativo em comparacdo com os valores anteriores (Grafico 2). E importante
notar que muitos casos de prematuridade tem, pelo menos, um componente
genético que nao é facilmente reconhecido, e que no momento da codificagao
da causa de morte, fica incluida no grande grupo de doengas perinatais, de
acordo com a Codificagcdo Internacional de Doencgas, Décima Edigao (CID-10)
(CID, 2017). No Uruguai, 9 % dos recém-nascidos sd&o menores de 37
semanas de idade gestacional. A contribuicdo da prematuridade na
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determinacdo de mortalidade infantil € evidente, afetando principalmente os

recém-nascidos que morrem no periodo neonatal precoce. (MSP, 2017)

Grafico 2: Principais causas de mortalidade infantil de acordo com a

classificagao internacional de doengas (CID-10) no Uruguai 2005 e 2016
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Fonte: Adaptado de documento do Ministerio de Saude Publica (MSP, 2017)

A incidéncia de malformagbes congénitas na populacdo em geral tem sido
estimada entre 3% e 5% (Castilla & Orioli 2004; Dolk, 2005; Nazer & Cifuentes,
2011; ICBDMS, 2014). De acordo com dados do Uruguai do Estudo
Colaborativo Latino-Americano de Malformagbes Congénitas (ECLAMC)
(Castilla e Orioli, 2004), a frequéncia de malformagdes congénitas identificadas
ao nascimento variou entre 2 e 4%, nas diferentes maternidades que
participaram do estudo entre 1968-2000 (Larrandaburu e col, 2003 2).
Considerando-se um numero de nascimentos anuais de 47.000, é esperado
cada ano entre 1000 e 1900 criangas com alguma malformagdo congénita

identificada no momento do nascimento no Uruguai. Nos paises desenvolvidos,
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os defeitos congénitos sdo uma causa importante da demanda hospitalar e
representam entre 30 e 50% das internag¢des. Muitas das anomalias congénitas
podem levar a deficiéncia caso ndo sejam tratadas a tempo. Existem mais de 1
bilhdo de pessoas com algum tipo de deficiéncia no mundo, destas, 200
milhdes experimentam dificuldades consideraveis em seu funcionamento
(OMS, 2011).

Os paises de maior renda comegaram a abordar o desafio deste
problema, ao contrario dos paises mais pobres, onde nascem 94% das
criangas portadoras de defeitos congénitos do mundo, nos quais ndo existem
programas e servigos, ou estes sdo pouco desenvolvidos (Christianson e col,
2013). Estima-se que 80% das pessoas com deficiéncia vivem em paises em
desenvolvimento (OMS, 2013). O Uruguai tem tomando agbes a fim de
melhorar a informagao sobre as necessidades de grupos populacionais com
deficiéncia, para projetar politicas publicas adequadas (PRONADIS, 2018). No
ultimo censo realizado no Uruguai em 2011, pela primeira vez foram incluidas
questdes especificas em relacdo a deficiéncia. Isto esta de acordo com as
recomendacgdes internacionais, onde se inclui a perspectiva da deficiéncia em
todos os levantamentos feitos a nivel pais. De acordo com a OMS, em 2011,
4,6 % da populagdo do Uruguai tinha algum grau de deficiéncia. De
conformidade com os dados do censo, 15,7% da populagéo se descreve como
portador de pelo menos uma incapacidade ou limitacdo. Destes, 70,5%
relataram uma deficiéncia leve, 25,0% uma deficiéncia moderada e 4,5% uma
deficiéncia grave (INE, 2012). Nao se especifica o0 momento de inicio da

deficiéncia ou se ela é congénita ou adquirida (Quadro 1).
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Quadro 1: Auto-percepcgao do tipo e grau de deficiéncia no Uruguai

v' 10%: dificuldade de visdo; 1,9% com dificuldades permanentes graves,
Ou que nio podem ver.

v’ 7%: dificuldade permanente para caminhar: 2,3% com sérias
dificuldades ou nao podem andar.

v 4%: dificuldade para ouvir; 0,8% dificuldades permanentes ou graves, ou
que nao podem ouvir.

v' 3%: dificuldade permanente em compreender ou a aprender; 1% sérias

dificuldades permanentes ou ndo podem compreender ou aprender.

Fonte: Adaptado do Instituto Nacional de Estatisticas - INE, 2012

Segundo a OMS, a prevaléncia global estimada das doengas raras
corresponde entre 5 e 7% da populagdo (OMS, 2012). Um estudo de
prevaléncia realizado na Espanha com uma amostra de 715 individuos estimou
que 1,8% da populagao seria afetada de alguma doenca rara (Huete e Diaz,
2009). Considerando-se também o ambiente familiar esta cifra dobraria. No
Canada estima-se um afetado a cada 12 pessoas (3 milhdes) (Critical Care
Services Ontario, 2017). O Brasil considera doenga rara aquela que afeta 65 ou
menos pessoas a cada 100.000 (1/1540) (Federhen e col, 2014). Extrapolando-
se estes dados, infere-se que Uruguai tem entre 60.000 a 256.000 pessoas
com uma doencga rara. Esta variagao depende dos critérios utilizados para esta
estimativa (Huete e Diaz, 2009; OMS, 2012; Federhen e col, 2014; Critical Care
Services Ontario, 2017).

1.3Pesquisa Neonatal

A triagem neonatal € lider dos programas de rastreio genético aplicados em
grande escala ha mais de meio século (Ballantyne e col, 2006). Estes
programas estao representados em todos os continentes e tem transformado a

vida de muitas familias ao redor do mundo. O objetivo destes programas é
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reduzir a mortalidade e possiveis incapacidades associadas a disturbios
congénitos endocrinologicos, metabolicos ou genéticos (Borrajo, 2007).
Embora tenham caracteristicas diferentes, respondem aos critérios
universalmente aceitos propostos por Wilson e Jungner na década de 1960
(Wilson & Jungner, 1968). Estados Unidos e Canada foram os primeiros paises
do mundo a criar um programa piloto de triagem para o hipotireoidismo
congénito (American Academy of Pediatrics, 2006). Historicamente a detecgéo
de doencas através da pesquisa neonatal esta relacionada com as amostras de
sangue do calcanhar ou corddo umbilical. Mais recentemente tém sido
utilizadas outras amostras, como a urina, e outros testes como o teste de
emissdes otoacusticas (EOA) para a detecgdo de surdez congénita e oximetro
de pulso para a detecgao precoce de cardiopatias congénitas graves (Therrell e
col, 2015). O principal desafio dos programas de triagem, seja neonatal ou pré-
natal, € garantir a acessibilidade aos estudos de confirmacdo diagnostica,
tratamento, monitoramento e aconselhamento genético para familias. Neste
sentido, se os servicos ndo podem responder a essas necessidades, um
problema ético pode ser gerado para o sistema de saude. Embora dificeis de
avaliar, esses custos também devem ser considerados. Os elementos acima
mencionados foram ponderados em 2006 por um Grupo de Peritos da OMS
que fizeram trés recomendacgdes basicas para os paises em desenvolvimento
antes de iniciar um programa de triagem neonatal: (a) pesar cuidadosamente
as prioridades em cuidados de saude em geral e em genética em particular, (b)
levar em conta a infra-estrutura e servigos necessarios e (c) analisar a relagao
custo-eficacia (OMS, 2006). A justificativa para a pesquisa neonatal é
consistente com o conceito de saude publica, definida por Winslow em 1920
como “a ciéncia é a arte de evitar doengas, prolongar a vida e promover a
saude, através dos esforgos organizados da sociedade”, o que inclui detecgéo

precoce e tratamento pré-sintomatico (Winslow, 1920).

1.4 Sistemas de Vigilancia de Anomalias Congénitas

O monitoramento das anomalias congénitas no mundo iniciou-se a partir da
tragédia da talidomida na década de 1960 (Lowry e col, 1989, Erickson, 2000).
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Este farmaco produz nos recém-nascidos um fendtipo particular com graves
defeitos de redugdo de membros (Lenz, 1988). Desde entdo se tém
desenvolvido muitos registros e sistemas de vigilancia de anomalias congénitas
com diferentes caracteristicas. Seus fins principais incluem facilitar a
identificacdo de agentes teratogénicos, deteccao de clusters geograficos ou
temporais, e avaliar o impacto de acdes de prevencao. Historicamente existem
no mundo diferentes redes de dados de anomalias congénitas como o
“European Surveillance of Congenital Anomalies” (EUROCAT); a “International
Clearinghouse for Birth Defects Survillance and Research” (ICBDSR) e o
Estudo Latino Americano de Malformagdes Congénitas (ECLAMC). Estas redes
baseiam-se na colaboragdo que permite comparar dados entre regides e
paises. O valor acrescentado deste tipo de redes é poder dar uma resposta
comum a questdes de saude publica assim como compartilhar conhecimentos
e recursos (Dolk e col, 2005). Até a epidemia de microcefalia por Zika no Brasil
(Ministério da Saude, 2015), poucos sistemas de vigilancia de anomalias
congénitas existiam na regido das Americas. O fato de poder ter a linha de
base de diferentes anomalias congénitas prévio a 2014 é fundamental para

identificar mudangas em frequéncias de anomalias congénitas.

1.5 Antecedentes das Politicas sobre Deficiéncia e Defeitos Congénitos

Existem varios regulamentos, documentos, acordos, conferéncias, tanto a
nivel nacional quanto internacional, que correspondem ao marco legal das
politicas publicas voltadas para as pessoas com defeitos congénitos,

doencas raras e deficiéncia. Estes incluem:

1.5.1 No mundo e na Regidao das Américas

a) Convencgao sobre os Direitos das Pessoas com Deficiéncia: Aprovada
em 2006, é o resultado da interagdo entre as pessoas com limitacoes
funcionais, sejam estas fisicas, mentais, intelectuais ou sensorias, e
barreiras ligadas a atitude e ao meio ambiente que podem obstruir sua
participagéo plena e efetiva na sociedade (Nagdes Unidas, 2006).

26



b)

d)

g)

Declaragao de Quito, por uma América sem barreiras: Feita em 2010 no
Equador, envolveu 12 paises das Américas, propondo diferentes linhas de
agao para alcancar a plena integragao social das pessoas com deficiéncia.
Resolugcdao da 63? Assembleia Mundial da Saude, sobre defeitos
congénitos: Em 2010, a Assembleia Mundial da Saude aprovou uma
resolucdo que visa ajudar a corrigir a falta de atencdo na prevengédo e
tratamento de criangcas com defeitos congénitos e suas familias,
especialmente nos paises de renda média e baixa (OMS, 2010).

Estratégia Regional de Defeitos Congénitos e Deficiéncia: Acordo
Mercosul assinado pelos Ministros na XXXV Reunido de Ministros da Saude
do Mercosul. Acordo N° 08/2013 (MSP, 2013).

Resolucoes das 66 e 67; Assembléias Mundiais da Saude ligada a
Deficiéncia: propde uma série de acdes que os paises devem executar,
para responder de forma abrangente as necessidades das pessoas com
deficiéncia. Este ultimo documento refere-se ao Plano Global de Agédo da
Deficiéncia 2014-2021 da OMS: Melhor saude para todas as pessoas com
deficiéncia. (OMS, 2013, 2014).

Estratégia Regional para a Deficiéncia da Organizagdo Pan-Americana
da Saude OPAS (2014). Adiciona ao Plano de Acado Global para a
Deficiéncia 2014-2020, estratégias de prevencgao (OPAS, 2014).

Objetivos de Desenvolvimento Sustentavel (ODS) promovidos pela
Organizagao das Nagdes Unidas (ONU). Os ODS, 3 da Agenda 2030
apontam a “garantir vidas saudaveis e promover o bem-estar para todos em
todas as idades”. (ODS, 2015)

1.5.2 No Uruguai
a) Regime Juridico: Existem trés leis: 18.418, 18.651 e 18.776 (Uruguai, 2008,
2010, 2011) que tém permitido dar visibilidade a deficiéncia, um assunto

histéricamente adiado no Uruguai. Desde a promulgagao da Lei 18.651, em

2010, a responsabilidade politica dentro da estrutura do Estado sobre a

deficiéncia é exercido pelo Comité Nacional de Honra sobre Deficiéncia

(CNHD) (http://www.cnhd.org/). Dito Comité esta sob a jurisdicdo do Ministério

do Desenvolvimento Social (MIDES), especificamente do Programa Nacional
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de Pessoas com Deficiéncia (PRONADIS). Suas fungbes incluem o estudo,
avaliacao e implementacédo de planos de politicas nacionais para a promocao,
desenvolvimento, reabilitacdo biopsicossocial e integragcao social das pessoas
com deficiéncia. Para isto, deve-se procurar a coordenagdo da agao com 0s
diversos servigcos do Estado, criados ou a criar para os fins estabelecidos pela
prépria lei.

b) Sistema Nacional Unico de Saude (SNIS): A Lei N° 18.211 de Dezembro
de 2007, regulamenta o direito de todos os cidadaos a protecgdo da saude ja
contida na Constituicdo da Republica e cria o Sistema Nacional Unico de
Saude (SNIS), (Uruguai, 2007). Este sistema ira garantir o acesso aos servigos
integrais de saude para todos os cidadaos residentes no pais. Esta lei
determina que a prevengao da deficiéncia e da incapacidade faz parte dos
principios reitores do SNIS. Estas obrigagdes serdo atendidas nas areas da
seguranga social, laboral ou industrial. A mencionada lei estabelece um modelo
de atendimento integral, baseado na estratégia de saude coletiva, articulagao
de politicas de saude, programas integrais, acbes de promogao, protecgao,
diagnostico e tratamento precoce, recuperagdo e reabilitagdo da saude,
incluindo os cuidados paliativos.

c) Programas e planos do Ministério da Saude Publica:

- O Programa Nacional da Crianga incluiu, nos ultimos anos, algumas boas
praticas relacionadas com a questdo de defeitos congénitos. Destacam-se: o
carné de controle da crianga onde a inclusdo de defeitos congénitos é coberta,
bem como a existéncia de um carné de crianga e um Manual de Boas Praticas
de Alimentacao especifica para a Sindrome de Down. A inclusdo na visita
domiciliar naquele grupo de criangcas que apresentam defeitos congénitos e
triagem alterada. A incorporagao destes elementos de risco na estrategia AIEPI
(Atencao Integrada de Doencgas Prevalentes na Infancia).

A abordagem de curso de vida ou ciclo de vida é uma estratégia que permite
hierarquizar processos que ocupam o ciclo vital (Figura 2), a partir de uma
visdo longitudinal de suas etapas: pré-concepgao, pré-natal, infancia,
adolescéncia, juventude, idade adulta, velhice, cada uma delas com suas

caracteristicas particulares (Elder, 1998). E uma maneira de compreender e
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intervir na realidade das pessoas, reordenando agdes e recursos, para obter

cuidados abrangentes e de qualidade.

Figura 2: Intervengdes especificas para diagnéstico e tratamento nas

diferentes etapas durante o curso de vida das anomalias congénitas
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Fonte: Extraido do Plano Integral de Defeitos Congénitos e Doengas Raras do

Ministério de Saude Publica, Larrandaburu y col (2013).

- Programa Nacional de Pesquisa Neonatal e do Lactente (PNPNL):

Trata-se de programa universal, gratuito e obrigatorio que existe no Uruguai ha
mais de duas décadas. Foi constituido pelos esforcos coordenados de varias
instituicdes do Estado. A deteccdo sistematica de patologias genético-
endécrino através de wuma amostra de sangue foi desenvolvida
progressivamente (Tabela 1). Em seus estagios iniciais, ligados principalmente
a gota de sangue do recém-nascido, posteriormente, foi adicionada a deteccgéo
de perda auditiva congénita. O ultimo decreto presidencial referido a Pesquisa
Neonatal no Uruguai (325/2013) inclui o exame fisico do recém-nascido como a
primeira triagem neonatal visando descobrir malformagbées maiores ou

menores, internas ou externas.

29



Tabela 1: Notificacgbes ao RNDCER das patologias de detecgao
obrigatéria, incluidas na Pesquisa Neonatal, detectadas pela gota de
sangue (2011-2012)

PATOLOGIAS LEGISLACAO ANO DE CASOS
) INICIO /INCIDENCIA

Hipotireoidismo Congénito-HTC Decreto 430/994 1994 42 (1:2000)
Fenilcetonuria- PKU Decreto 416/007 | 12/2007 | 8 (1:12.000)
Hiperplasia Suprarrenal Congénita—HSC | Decreto 416/007 | 12/2007 10 (1:9500)
Fibrose Cistica-FQ Decreto 667/009 | 07/2010 13 (1:8000)
Deficiencia de Acetil CoA Desidrogenase | Decreto 325/013 2008 2 (1:38.000)
de Cadeia Media-MCADD

Fonte: Adaptado do Plano Integral de Defeitos Congénitos e Doengas Raras do
MSP, Larrandaburu e col (2013).*Uruguai (2013).

Ha outro grupo de doengas que esta no piloto desde 2008, diagnosticadas por
espectrometria de massa em tandem. As patologias pesquisadas por este
meétodo sdo DR e tém boa cobertura. A detecgao de perda auditiva congénita &
realizada através das emissdes oto acusticas (EOA) e iniciou em abril de 2009
de acordo com o Decreto 389/008) (Uruguai, 2013), mas ainda n&o se conhece
0s niveis de cobertura, nem o nUmero exato de casos detectados. Finalmente,
a triagem universal e obrigatoria para a displasia congénita de quadril em
lactentes (Decreto 464/2008, contrato de gestdo com JUNASA). Este
procedimento foi incluido nas metas de cuidados e ndo estdo disponiveis

atualmente os resultados de ultrassom ou intervengdes médicas.

- Registro Nacional de Defeitos Congénitos e Doengas Raras (RNDCER):

O Registro Nacional de Defeitos Congénitos foi criado pela Portaria N°
447/2009 do MSP em agosto de 2009 e esta em operacao desde 01/01/11.
Desde entado, estabeleceu-se um registro, sistematico, rigoroso e permanente
para determinar os tipos, distribuicdo e frequéncia dos defeitos congénitos no
pais. O objetivo principal do RNDCER é se consolidar como um programa de
vigilancia epidemioldgica de base populacional das anomalias congénitas e

doencas raras em todo o territorio uruguaio para planejar estratégias de saude.
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Este objetivo é consistente com as diretrizes da Organizagdo Mundial da
Saude, promulgadas em maio de 2010 (OMS, 2010).

- Plano Integral de Defeitos Congénitos e Doengas Raras (PIDCER)

Foi um instrumento de politica publica criada no Ministério da Saude Publica do
Uruguai (Portaria N° 767/2013), que tinha como objetivos: promover a equidade
e o direito a saude por meio de ag¢des voltadas para a populagdo em geral e
grupos com necessidades especiais, atuando principalmente nos trés niveis de
atencdo, com énfase na promocdo e prevencdo. Sete foram seus eixos de
atuacdo: Promogdo da Saude, Programa de Vigilancia e Monitorizacao,
Organizacdo dos Servicos de Saude, Desenvolvimento e Atualizacdo do
Enquadramento Regulamentar e Juridico, Formagdo de Recursos Humanos
em Saude, Desenvolvimento de Linhas de Pesquisa, Fortalecimento da
Cooperacéao nacional, regional e internacional. Tanto o PNPNL como quanto o
RNDCER foram componentes fundamentais do PICDER (Larrandaburu e col.,
2013).

1.6 Aspectos bioéticos relacionados as anomalias congénitas e a
deficiéncia

A questdo dos direitos humanos ¢é parte inseparavel da bioética e
necessariamente envolve uma atitude e postura pro-ativa em diregdo da justica
social (Penchaszadeh, 2012). As intervengbes do Estado na saude publica,
quando sao dirigidas as populagbes e nao a individuos, devem ser
cuidadosamente medidas entre a propria intervengdo e os riscos a ela
associada, com base em principios éticos da seguranga colectiva e
beneficiencia (Galan-Rodas, 2013). Isto significa que a prevencédo da morte e
da deficiencia deve ser maior do que a desvantagem de limitar a escolha para
algumas pessoas, justificando a intervengcdo (Pampols e col. 2010). Sao
exemplos a fortificagdo de alimentos com acido fdlico, a iodizagdo do sal, os
programas de imunizagdo e os programas de triagem neonatal. Uma das
questdes éticas mais urgentes em paises de baixa e média renda, como o

Uruguai, € a necessidade de desenvolver politicas publicas que garantam os
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cuidados de saude para muitas criangcas que nascem com uma doencga
congénita. Isto implica um grande desafio para o sistema de saude, que deve

ser capaz de derrubar as iniquidades nesta populacao vulneravel.
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JUSTIFICATIVA

Os defeitos congénitos sdo um problema global, mas seu efeito sobre as
criangas suas familias, seu impacto na mortalidade infantil e na deficiéncia s&o
particularmente graves nos paises de baixa e média renda. Muitas pessoas
com deficiéncia sao portadoras de um defeito congénito ou apresentam alguma

doenca rara que pode se manifestar em qualquer fase do seu ciclo de vida.

A Organizacédo Mundial da Saude nos ultimos anos tem produzido uma série de
resolucdes e recomendacdes em relagao aos defeitos congénitos e existe uma
necessidade de informacdo mundial sobre a situagcdo das pessoas e familias
com anomalias congénitas. lgualmente € necessario conhecer as agbes em
nivel governamental para resolver esta problematica. Mais recentemente, a
epidemia de microcefalia pelo virus Zika ocorrida no Brasil e em outros paises
da América no final de 2015, considerada uma Emergéncia de Saude Publica
de Importancia Internacional (ESPII) (OMS, 2005), colocou em alerta ao mundo
todo, mostrando a importdncia do conhecimento sobre as anomalias
congénitas e na rapida identificacdo de um aumento em suas frequencias.

Portanto, esta pesquisa levou em conta as resolugées da Organizagao Mundial
da Saude ja mencionadas, considerando que a abordagem deste problema
deve ser integral. Os defeitos congénitos e as doencas raras, assim como as
deficiéncias que eles podem eventualmente produzir, sdo parte do mesmo
espectro. Conhecer as diferentes dimensdes desta questdao no Uruguai permite
medir o impacto de algumas acdes preventivas ja estabelecidas, bem como
fornecer dados locais comparaveis internacionalmente. A informagéo obtida
sera muito importante para gerar politicas publicas baseadas em evidéncias,
considerando as necessidades deste grupo. Tais politicas podem tornar-se

permenentes, ou se aperfeicoarem-se, de acordo com as novas evidéncias.
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OBJETIVO GERAL

Quantificar o impacto global das anomalias congénitas/doengas raras no

Uruguai nos recém-nascidos entre os anos de 2010 e 2014.

Objetivos Especificos:

1.

3.

Documentar o conhecimento existente de normas, resolugdes,
convengdbes sobre anomalias congénitas e direito das pessoas com
deficiéncia, com foco na pesquisa neonatal no contexto do Uruguai e o
mundo.

Determinar a prevaléncia ao nascimento e as caracteristicas
epidemiologicas do grupo de patologias de diagndstico neonatal
obrigatorio abrangida pelo Programa Nacional de Pesquisa Neonatal e
do Lactente do Uruguai.

Quantificar o impacto global de algumas anomalias congénitas
selecionadas pela sua importancia biolégica e epidemioldégica no
Uruguai nos nascidos entre 2011 e 2014.

Definir prioridades de agao para desenvolver ou fortalecer planos ou
programas de diferentes agéncias estatais, de outras instituicées, da
academia ou da sociedade civil organizada, visando as anomalias

congénitas em geral.
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ABSTRACT

Uruguay is a middle-income country and the smallest in South America. Its
population is under 3.3 million. The demographic and epidemiological
characteristics are similar to those of developed countries, with a high burden
associated with congenital anomalies. Infant mortality rate (IMR) decreased
from 37/1,000 live births, in 1980, to 8.8/1,000, in 2013. This is largely explained
by medical and social policies. IMR related to congenital anomalies, however,
remained unchanged for the last 30 years. Therefore, programmes for
prevention of congenital disorders were developed, such as the National
Newborn Screening Programme. Mandatory, universal, free infant screening
was implemented two decades ago. The Ministry of Public Health created the
Comprehensive Plan on Birth Defects and Rare Diseases (PIDCER), to develop
a strategic public policy tool enabling comprehensive, universal, quality care
during their entire lifetime.

Recent national legislation created provisions for newborn and infant screening,
including for congenital hypothyroidism, phenylketonuria, congenital adrenal
hyperplasia, cystic fibrosis and medium chain acyl-CoA dehydrogenase, via
blood spot test, otoacoustic emissions, systematic physical examination and hip
ultrasound. We discuss how this programme was implemented, the current
situation of rare diseases, the Institution managing disability in Uruguay and the
development of new laws based on the MPH’s PIDCER. It illustrates how
Uruguay is developing public policies in the genomic era, based both on

science and bioethics.

Key Words: Newborn screening, bioethics, genetics, rare diseases, public

policy, congenital disorders
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Abstract Uruguay is a middle-income country and the
smallest in South America. Its population is under 3.3 million.
The demographic and epidemiological characteristics are sim-
ilar to those of developed countries, with a high burden asso-
ciated with congenital anomalies. Infant mortality rate (IMR)
decreased from 37/1000 live births, in 1980, to 8.8/1000, in
2013. This is largely explained by medical and social policies.
IMR related to congenital anomalies, however, remained un-
changed for the last 30 years. Therefore, programmes for pre-
vention of congenital disorders were developed, such as the
National Newborn Screening Programme. Mandatory, univer-
sal, free infant screening was implemented two decades ago.
The Ministry of Public Health created the Comprehensive
Plan on Birth Defects and Rare Diseases (PIDCER), to devel-
op a strategic public policy tool enabling comprehensive,
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universal, quality care during their entire lifetime. Recent na-
tional legislation created provisions for newborn and infant
screening, including for congenital hypothyroidism, phenyl-
ketonuria, congenital adrenal hyperplasia, cystic fibrosis and
medium-chain acyl-CoA dehydrogenase, via blood spot test,
otoacoustic emissions, systematic physical examination and
hip ultrasound. We discuss how this programme was imple-
mented, the current situation of rare diseases, the institution
managing disability in Uruguay and the development of new
laws based on the MPH’s PIDCER. It illustrates how Uruguay
is developing public policies in the genomic era, based both
on science and bioethics.

Keywords Newborn screening - Bioethics - Genetics - Rare
diseases - Public policy - Congenital disorders

Introduction

Uruguay is a middle-income country and the smallest in South
America, with a population less than 3,300,000, and approx-
imately 48,000 annual births. The infant mortality rate (IMR)
declined from 37/1000 live births, in 1980, to 8.8/1000, in
2013. This is largely explained by policies introduced by the
Ministry of Public Health (MPH) and other social policies.
The rate of infant mortality due to malformations, deforma-
tions and chromosomal anomalies (MDCA) CIE-10 has
shown an almost static trend over the last 30 years, at around
2.4-3.0/1000 and accounting for 1 in 4 deaths. In 2012,
MDCA corresponded to 28 % of infant mortality (124/447)
(Larrandaburu and Noble 2013). According to the Latin-
American Collaborative Study of Congenital Malformations
(ECLAMC), 1000 to 1900 children are born each year with
congenital anomalies (Castilla and Orioli 2004; Larrandaburu
and Giachetto 2012).
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This work discusses the current situation on rare diseases
(RD), the institution dealing with disability, the development
of new laws based on the MPH’s Comprehensive Plan on
Birth Defects and Rare Discases (PIDCER) and the relevant
cthical issues (Larrandaburu et al. 2013).

Congenital anomalies, a public health problem

Congenital anomalies are considered, worldwide, a public health
problem. They are associated with significant morbidity and
frequently cause disability and represent a significant cost to
the health system and society as a whole (Christianson et al
2006; Howson et al 2008). Some actions driven by the MPH
in our country pertaining to congenital disease have been in
place for several years, while others were recently initiated or
are still in the planning phase. These include prevention, detec-
tion, registration, treatment, monitoring and research into the
aetiology of congenital anomalies (CA) (Fig. 1). The MPH
placed these disorders on the Public Agenda, in accordance with
the resolution of the 63rd World Health Assembly, in 2010
(WHO 2010). This called on member states to prevent CA and
made a series of recommendations: (1) to develop and imple-
ment newborn screening programmes and (2) to provide support
to those affected and their families. One of the priorities was to
evaluate and organise the National Newborn Screening
Programme, in conjunction with the UK’s Public Health
Genomics Foundation, using their Toolkit for Health Needs
Assessment in Congenital Disorders (Nacul et al. 2014).

History and results from newborn screening in Uruguay

National programmes are intended to reduce mortality and
possible disabilities associated with endocrine, metabolic or
genetic CA (Borrajo 2007). They have been applied system-
atically on a large scale. In the early 1960s, the first newborn
screening programme, aimed at the detection of phenylketon-
uria (PKU), was established in the USA. The development of
filter paper for collection of blood spots by Robert Guthrie
enabled mass screening (Ross 2008). Canada and the USA
were the first countries to create a pilot screening programme
for congenital hypothyroidism (American Academy of
Pediatrics 2006). Public health is the science and art of
preventing disease, prolonging life and promoting health
through organised measures (Winslow 1920). Newborn
screening (NBS) fits perfectly with this concept, by including
early detection and pre-symptomatic treatment. In Uruguay,
newbomn screening started in the early 1990s, with the mea-
surement of thyroid stimulating hormone (TSH) levels in the
umbilical cord blood. Since 1994, this became mandatory
through the screening programme to detect congenital hypo-
thyroidism (CH) (Queiruga 1994), which has expanded pro-
gressively to include other diseases. Table | summarises those
included in the NBS, the corresponding Orphanet number and
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the estimated incidence rate according to the National
Registry of Congenital Defects and Rare Diseases 2010
2013 (RNDCER 2014). Total births in this period were 191,
008,

The National Newbom Screening Programme in Uruguay
(PNPNL) is mandatory, universal and free. It was founded
through the coordinated efforts of different state institutions.
Systematic detection of congenital deafness through otoacoustic
emissions (OEA) has been mandatory since 2009 (Uruguay
2008) and is conducted by licensed speech therapists.

The introduction of tandem mass spectrometry (MS/MS) in
NBS produced a technological revolution worldwide, as it
allows the detection of multiple congenital metabolic anoma-
lies in a single test using one blood spot (Wilcken et al. 2003).
The use of MS/MS in Uruguay began as a pilot study in 2008
and has not yet been completed. More 20 metabolic diseases
are currently included in the screening (Queiruga et al. 2010);
however, only PKU and medium-chain acyl-CoA dehydroge-
nase deficiency (MCADD) screening are mandatory.

Haemoglobinopathies were included in the pilot study in
2012, as a result of technological availability combined with
the special interest by the community of African descent and
the Health Initiative Group (Iniciativas Sanitarias y Anemia
Falciforme 2014). The last census conducted in Uruguay in
2011 showed that 4.8 % of the population reports that their main
ancestry is African (Cabella et al. 2013). Studies in Montevideo
(where about half of the population lives), based on blood
groups, serum proteins and red cell polymorphisms, showed a
contribution of 7 % of Afiican genes, 92 % European and 1 %
Amerindian. In the northeast of the country (Tacuarembé
Department), the contribution from each of these ethnic groups
was 15, 65 and 20 %, respectively (Sans et al. 1997). Hidalgo
et al. (2005) also demonstrated a ‘tri-hybrid’ model of the
Uruguayan population, with 5.6 % of African genes. Since the
start of the pilot plan, four cases of haemoglobinopathy were
reported to RNDCER: two of sickle-cell anaemia and two dou-
ble heterozygotes for haemoglobin C/beta-thalassemia and
haemoglobin S/beta-thalassemia.

The last presidential decree conceming NBS in Uruguay
2013 (Table 1) standardises, regulates and establishes several
concepts: (1) it defines the PNPNL as a set of medical practices
involving compulsory NBS for genetic, endocrine and other
diseases thorough (a) blood spot, (b) otoacoustic emission and
(c) strengthening the systematic newbom physical examination
to detect minor or major congenital anomalies and hip dysplasia
by ultrasound; (2) centralises the country’s newborn screening to
a single laboratory, Social Insurance Bank (BPS) Screening
Laboratory, which guarantees uniformity and rapid diagnostic
confirmation, treatment and follow-up of those cases recognised
through screening; (3) evaluates the health needs of the popula-
tion, based on bioethical principles and scientific evidence relat-
ed to the pathologies included or excluded in the PNPNL. It is
important to highlight that the bioethical principles included in
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Fig. 1 Actions taken by the Ministry of Public Health of Uruguay in relation to birth defects and Disability, time line

the law relate to beneficence, non-maleficence, justice, autono-
my and the preservation of confidentiality.

The PNPNL dynamics in Uruguay is as follows: All new-
borns, either in public or private hospitals, are entered in the
programme. If the diagnosis is confirmed, they are entitled to
receive adequate, lifelong treatment and follow-up (medical,
pharmacological, nutritional, surgical and speech therapy), as
well as genetic counselling. The coverage is virtually 100 % of
births in the country (Lemes et al. 2012). Obtaining a blood

spot from the heel is routinely performed 40 h after birth
(which makes it likely that the infant has begun to consume
but has not yet left hospital). If a new sample is required, the
parents are contacted immediately (Table 2).

The customs plan is a programme in operation for over
30 years in the public health system, which aims to ensure
that newborns and breastfeeding women can be traced follow-
ing discharge from the Maternity in Montevideo: public health
sector users residing in the capital are thus contacted and taken

Table 1 Incidence of disease included in the mandatory National Newborn Screening Programme detected by blood and reported to National Registry
of Congenital Defects and Rare Diseases (RNDCER) 2010-2013

Disease Orphanet No. Year started Absolute cases Incidence
Congenital hypothyroidism—CH®* ORPHA442 1994 48 1:3900
Phenylketonuria—PK U ORPHA716 2008 10 1:19,000
Congenital adrenal hyperp!asia—CAH" ORPHA418 2008 12 1:15,800
Cystic fibrosis—CF® ORPHAS586 2010 18 1:10,500
Medium-chain acyl CoA dehydrogenase del?'lciem:y—MCADDd ORPHA42 2008 3 1:63,300

Cases reported to RNDCER during 2010-2013, total of newborns screened 190,053, Coverage 99.5 % of total births 191,008 47,420 (2010), 46,707

(2011), 48,200 (2012), 48,681 (2013)
* Uruguay (1994)
b Uruguay (2007)
¢ Uruguay (2009)
4 Uruguay (2013)
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Table 2 The National Newbom Screening Programme in Uruguay, blood spot dynamics
Phases Pre analytical Analytical Post analytical
Actions *Blood collection in all +Storage, processing and analysis of *Normal

maternity units in Uruguay
*Timely submission of samples
for analysis

samples at:

Screening Laboratory

*Laboratories that perform umbilical cord
blood TSH measurements

Responsible +Public and private health

providers Insurance Bank (BPS)
+National Post Office (sample  +22 laboratories from public and private
transportation) providers

*Social Insurance Bank (BPS)* National

*National Screening Laboratory Social

*Pathological: repeat test of the first sample.

*If abnormal: a second sample is requested.

*Continued abnormal result: confirmatory testing.

«If positive for disease: RNDCER" is notified, and
treatment and follow-up begins.

*Make contact by telephone or actively search for patient
in suspected or confirmed cases.

*Social Insurance Bank (BPS)

*Public and private providers

*Customs Programme®

*CHLAEP*

“BPS (2014)

" RNDCER (2014)
© ASSE (2014)

4 CHLAEP (2014)

to a health facility for a repeat sample collection (ASSE 2014).
Patients from the countryside are contacted through the
Honorary Commission to Fight Tuberculosis and Prevalent
Diseases (CHLAEP 2014). Both patients and their accompa-
nying family members are entitled to transportation from their
place of origin and housing during their stay at the capital
(BPS 2014). In cases where cystic fibrosis (CF), PKU or
MCADD are detected, patients both in the public and private
sectors are referred to the Department of Medical and Surgical
Specialties (DEMEQUI) of BPS located in Montevideo where
treatment, genetic counselling and disease follow-up are
centralised.

From January 2010 to December 2013 (Table 1), the fol-
lowing were reported: 10 cases of PKU, 18 cases of CF, three
cases of MCADD, 48 cases of CH and 12 cases of congenital
adrenal hyperplasia (CAH). For CH and CAH, however, there
is no systematic monitoring and decisions are left to the judge-
ment of the physician they voluntarily selected; however, if
the provider does not offer genetic counselling, patients have
the right to request it from BPS. Much concern exists at the
ministerial level about compliance with the timeframe set by
PNPNL, which should not exceed 30-45 days between diag-
nosis and the start of treatment.

At present, if a non-mandatory disease is diagnosed, the
BPS (BPS 2014) assumes comprehensive care of the pa-
tient, including consultation with a multidisciplinary
group, nufritional and pharmacological treatment, rehabil-
itation and genetic counselling, independently of the health
provider they are assigned.

Mandatory otoacoustic emissions are performed on all
newborns prior to discharge. If hearing loss is detected, chil-
dren are entitled to hearing aids and/or cochlear implants.
Since the programme’s inception in 2009, fewer than 10 chil-
dren have had cochlear implants. There are no published data

@ Springer

regarding coverage or sensitivity of the screening programme
for congenital hearing loss.

All of these actions by the MPH, in connection with the
PNPNL, are relatively new, and their impact in terms of public
health is not yet known. Therefore, we investigated its impact
on the knowledge concerning RD and current policies pro-
mulgated by the MPH among users of the system (i.e. those
affected by RD, their families and members of the National
Honorary Commission of the Disabled, CNHD (2014).

Survey about public awareness of rare diseases, congenital
anomalies and current policies

A 10-question survey was developed. This was anonymous,
completed via the internet (SurveyMonkey®) and available
for 10 days in October 2014. The questionnaire was given to
both members and substitute members of the Associations of
Families and Individuals Affected by Rare Diseases and Other
Disabilities and members of the CNHD (Uruguay 2014); 58
invitations were sent via email (to 43 members of the CNHD,
which includes four disability federations, and to 15 individ-
uals or members of the associations of families and individuals
affected).

Those directly involved in NBS have not taken part in this
survey (health professionals, associations of people suffering
from the diseases included as part of the NBS and their par-
ents). Those groups are expected to have a better understand-
ing of the subject, so that the data presented here are biased in
that we anticipate a lower level of knowledge among the ac-
tual participants.

The questionnaire employed is provided as electronic sup-
plementary material. Briefly, the questions were designed to
determine the individual’s knowledge about RD, their impact
on the population and the new governmental policies related
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to RD. It also included some open questions about the survey
participants’ views on the efficacy of these policies, the need
for improvement and the role of respondents in relation to
those needs; 33 responses (57 %) were obtained, 22 (67 %
of these) being from affected individuals or members of
associations.

Only 25 % of respondents answered that RD are conditions
that affect fewer than 1:2000 people born (European
Commission Public Health Position Statement on Rare
Diseases and Orphan Drugs 2014); 38 % suggested an inci-
dence of 1:100,000 and 28 % 1:10,000. The majority felt that
there is a lot of misinformation regarding these diseases, both
among professionals (81 %) and the general population (87 %).
Only 42 % reported having knowledge of the health policies in
respect to these diseases. A similar proportion knew that most
disorders identified by the PNPNL are defined as RD.

More than half believed that Uruguay is still deficient in terms
of health care, medical knowledge, educational and professional
integration in society and laws concerning RD. In spite of this,
almost half (48 %) acknowledged that there is specific, new
legislation for NBS implemented as of 2013 and 76 % believe
that this approach can better prevent a large number of CA.

Interestingly, when answering the question regarding the
reasons why these disorders were selected by PNPNL, the
responses were disease prevalence (42 %), availability of a
screening test and diagnostic confirmation (48 %), existence
of treatment (33 %) and the lobbying activities of pressure
groups (36 %). When asked what should follow confirmation
of the diagnosis of a RD, the answers were ensuring lifelong
treatment (91 %), monitoring (87 %) and genetic counselling
(76 %); the majority (91 %) thought that recovery from these
diseases could not be guaranteed although treatment may have
positive benefits. Regarding the role of the participants in
improving the current situation, the responses were to dissem-
inate knowledge (84 %), increase awareness (81 %) and edu-
cation (69 %). Of the association representatives, 46 %
thought their disease could be included in the PNPNL in the
near future, while 36 % considered it not to be feasible.

Economic impact

There is no current information published on individual
screening costs for the detection of the mandatory diseases
or those included in the pilot plan in Uruguay. In 2007,
Costa Rica achieved one of the most complete coverages of
NBS in the world (98.9 %) and spent US$18 per newborn for
the detection of 24 diseases (Manuel Saborio, personal com-
munication). The current technological capability to identify
genetic anomalies at the population screening level are virtu-
ally unlimited and can challenge the health system, in respect
to both science and economics (Pampols-Ros et al. 2010). The
global trend is for laboratories to reduce the costs of these
tests; however, the main challenge for newborn and prenatal
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screening is ensuring access to confirmatory tests, treatment,
follow-up and genetic counselling. Services must thus be
readily available, as failing to meet the needs revealed by
screening will generate ethical problems in healthcare.
Although difficult to assess, costs must also be taken into
consideration. These elements were already considered by
the WHO Expert Panel, in 2006, which made three basic
recommendations for developing countries, prior to initiating
a NBS programme: (a) carefully weigh the priorities in general
healtheare, particularly in genetics; (b) take into account the
necessary infrastructure and services; and (c¢) analyse cost-ef-
fectiveness. According to 91 % of respondents, they believe
that lifelong treatment must be guaranteed for diseases detect-
ed through screening, whereas 87 % said that monitoring was
also a priority and 76 % believe that genetic counselling must
be available. Less than 10 % considered a cure to be a neces-
sity. Other relevant points included were to encourage com-
munity involvement and comprehensive support for those af-
fected and their families.

The second principle of Wilson and Jungner (1968), which
states that there should be a known and accepted treatment for
diseases included in a NBS programme, has already been
achieved for sickle cell anaemia and other haemoglobinopathies,
CF and some congenital errors of metabolism. The criteria used
for these additions have been based on the fact that early detec-
tion and prevention, coupled with therapeutic advances, increase
survival of children who would otherwise not reach adulthood
(Forman et al. 2013; Ledo and Aguiar 2008). For many inbormn
errors of metabolism, early diagnosis allows supportive treat-
ments and genetic counselling for parents and other relatives.
While this could justify testing, the lack of the need for written
informed consent when screening for such diseases is
controversial.

It is interesting to point out that only 33 % of those sur-
veyed considered this second principle applicable for disease
selection in the NBS programme in Uruguay and that lobby-
ists were somewhat more important in the selection of the
disease (36 %). Other responses pointed to the increasing bio-
technological capabilities of the country.

In the 1990s, the use of MS/MS to detect or exclude congen-
ital metabolic defects changed the scientific and political land-
scape of NBS. Reports from the Evaluation of Healthcare
Technologies suggested using MS/MS only for MCADD and
PKU; however, several programmes around the world have ex-
panded the number of diseases identified, and this was often
done without the support of a pilot study (Ross 2008). In
Uruguay, the pilot plan has included expanded studies. These
techniques have brought forth the ethical problem of false pos-
itives, as they have a psychological impact on the family in cases
where the test needs to be repeated. This situation generates
anxiety and stress in parents and a possible misperception of
the health of the newborn. These problems are minimised when
proper information is given to the family prior to testing, as well
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as the education of parents and the dissemination of information
in the general population regarding these public health actions
(Gurian et al. 2006; Tu et al. 2012). At present, however, there
are no national data available regarding the impact on the pop-
ulation of Uruguay of the use of MS/MS.

Ethical aspects

NBS is an extension of genetic screening programmes that
have been applied on a massive scale for more than half a
century (WHO 2006). These programmes are represented on
all continents and have transformed the lives of many families
around the world. Its implementation has produced an enor-
mous amount of accumulated experience that has been
crystallised into countless publications. One of the topics al-
ways addressed are the ethical and genetic questions produced
by large-scale public health actions for the early detection of
discase, timely treatment and the prevention or lessening of
serious and irreversible health damage (Galan-Rodas et al.
2013). Uruguay has over two decades of experience in NBS
for CH, having diagnosed 350 cases of this condition
(Queiruga et al. 2010). There is no documented evidence re-
garding the acceptance of NBS by the general population or
health professionals. There is also no available information on
the rejection by parents or relatives of tests performed on
newborns or infants. The results of our survey showed that
76 % support the new laws in Uruguay and that these ap-
proaches may help prevent CA.

It is not a common practice to ask for written informed
consent for mandatory or optional screening. Those tests are
mandatory and performed before discharge from hospital, thus
ensuring compliance. There is some consensus that the posi-
tive aspects of mandatory NBS make up for the invasion of
privacy and loss of parental autonomy (Pelias and Markward
2001). As reported by Pampols-Ros et al. (2010), the ethical
justification given for mandatory NBS is that societies should
promote the welfare of children, through early detection and
treatment of screened diseases, in spite of parental objection.
This means that, in many cases, the affected families are
forced to deal with a situation without being properly
informed, consulted or prepared. On the other hand, some
authors like Tuja Takala (1999) discuss the right of people to
know and not to know the results of diagnostic tests in genetic
diseases. This position is based on recognising the autonomy
of the subjects, which gives them the right to remain in igno-
rance. This right can be invoked in different situations for
adults, but in NBS, problems intensify once parents make
decisions on behalf of their children. We must recognise, how-
ever, that NBS not only implies knowledge of a specific diag-
nosis but will also usually translate into preventative and ther-
apeutic measures that will significantly impact on the child
through the prevention of disability. In countries where health
information is deficient, NBS programmes can be used as an
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opportunity to educate. It would be ideal for people to choose
freely to accept NBS, to see it as a right, to empower them-
selves and set it as a priority. This right is based on individual
choice, after the parent has obtained all information necessary
to make a responsible decision. This needs to be disseminated
through healthcare authorities. Education and training are the
main components of NBS. Although the collection of blood
samples is mandatory at hospitals, parents can still opt out
when a repeat sample is needed. This model thus preserves
the autonomy of parents, while ensuring that the majority of
newborns are tested (Schneider 2009).

Comprehensive plan of birth defects and rare diseases
(PIDCER)

There are important ethical, social and legal issues that apply
to medical genetic services and NBS. We will analyse these
issues separately and from the perspective of Uruguay’s PIDC
ER (Ordinance 767/2013) (Fig. 1), which includes the PNPN
L as one of'its key elements. This public policy tool, recently
established by the MPH in Uruguay, has a seven-point plan for
action directed towards the general population and to groups
with special needs: (1) development and updating of regula-
tory and legal framework; (2) promotion of healthcare; (3)
surveillance and monitoring services; (4) organisation of
healthcare services; (5) establishment of human health re-
source services; (6) strengthening national, regional, and in-
ternational cooperation; and (7) investigation.

Distributive justice Uruguay is moving towards regulation
of all services in medical genetics and the creation of medical
genetics services that guarantee equal access to the entire pop-
ulation, independently of their economic and social status.

Non-discrimination or stigmatisation PIDCER is based on
the Convention on the Rights of Persons with Disabilities
(United Nations 2006). One of its primary objectives is to
raise population awareness and thereby avoid discrimination
against minority groups and carriers of congenital and non-
congenital conditions. The CNHD (2014) and the National
Disability Programme (PRONADIS 2014) hold political re-
sponsibility in terms of disability within the state structure and
through the 18.651 law, which point to the comprehensive
protection of the rights of people with disabilities (Uruguay
2010). The health chapter specifies that the state should im-
plement strategies to support and contribute towards the pre-
vention of impairment and disability, through different ac-
tions, such as genetic counselling and research on metabolic
and other disorders, to prevent genetic diseases and congenital
anomalies. The CNHD is composed of governmental institu-
tions and members of civil society (e.g. the associations of
those affected by genetic disorders).
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Beneficence and non-maleficence This is linked to the
National Integrated Health System-SNIS (Uruguay 2008).
Its aims include the integration of public and private sub-sys-
tems, promoting services and defining responsibilities com-
mon to both, with a single funding system: the National
Health Fund (FONASA), which ensures universal coverage
and to which the Resources Fund (FNR 2014) is linked,
aiming at the provision of highly specialised medicine.
Integration of medical genetics in SNIS is still evolving, since
the health services still lack formal medical genetic services.
The BPS has two geneticists who see patients diagnosed
through NBS. Some health provider services have geneticists
and others hire outsourced professionals. This law makes it
clear that the prevention of disability and impairment is an
essential aspect of SNIS (Gonzélez et al. 2009). The rights
that users have in terms of primary, secondary and tertiary
prevention of birth defects are promoted from key elements
set forth by PIDCER.

Protection of privacy and confidentiality Regulation of pri-
vacy and confidentiality are part of the rights of patients and
are established within the laws of our country in the SNIS and,
hence, in PIDCER. Compliance is a safeguard against any
action that may discriminate against or stigmatise patients
with CA, whether or not of genetic origin. Since 2012, the
Sexual and Reproductive Health Law and regulatory decree
(Uruguay 2012a, b) have moved towards the improvement of
sexual and reproductive health services, in terms of gender
rights and equality, reduction of risks from unsafe abortion
and reduction in mortality and morbidity of women. Unlike
other countries in the region, where abortion is illegal, volun-
tary interruption of pregnancy is allowed in Uruguay, in safe
conditions, up to week 12, and at any gestational stage once a
disease incompatible with life is diagnosed. In case of termi-
nation on account of a severe foetal anomaly, permission
needs to be sought from the Committee of Pregnancy
Interruption of the Ministry of Public Health (Uruguay
2012b). This legislation specifies that voluntary termination
of pregnancy (TOP) requires signed informed consent, with
protection of personal data. The law determines that no wom-
an expressing the desire to terminate a pregnancy and meeting
the requirements of the law will be denied this (Mautone and
Rodriguez 2013). Therefore, access to TOP is a universal right
for women, free or with a minimal cost (MSP 2014).

It is important to highlight that those families with a history
of having a child diagnosed with a metabolic disorder through
NBS are entitled to know their reproductive risk. Legislation
grants a certain amount of flexibility regarding the decision to
abort outside the legal timeframe, if there is a risk to the life or
bio-psycho-social health of the woman.

The focus of NBS in Latin America, translated into the
language of law and politics, usually refers to tests performed
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through dried blood spots and, in some cases, detection of
congenital deafness (Borrajo 2007; Giugliani 2010) and does
not consider physical examination of the newbom under the
same programme. The PNPNL, in Uruguay. considers this to
be the first part of the NBS programme, which is low cost, of
high performance and does not generate apparent ethical is-
sues, unlike practice in the UK, which has a specific pro-
gramme for physical examination of the newborn (NHS
Newborn and Infant Physical Examination Programme
2014). In Uruguay, 99 % of births take place in hospital and
this exam is performed routinely at birth and before discharge
from hospital.

Final thoughts

There are still many challenges ahead. Namely, a national
debate regarding screening of haemoglobinopathies should
be promoted immediately, in order to determine whether or
not to incorporate them into the mandatory screening, as well
as defining the position on expanded screening and whether
making it mandatory would be of benefit. Improved training
of health personnel for the identification of congenital anom-
alies is another priority. In the meantime, applying the new
whole-genome or whole-exome sequencing (WGS/WES) to
newbomn and prenatal screening must be discussed. This is
already the focus of debate in some countries, like Canada
and the UK (Bombard et al. 2014). There is an urgent need
to translate the results of scientific research into policy, in a
responsible way. Developed countries are already obtaining
successful results; the focus should now be directed towards
middle- and low-income countries (Kancherla et al. 2014).
Political will and commitment of these nations are indispens-
able for developing plans on a global scale to prevent birth
defects and disability. Some worldwide and regional initia-
tives are already underway, such as the Global Disability
Action Plan (WHO 2014), the Regional Plan of Action on
Disability and Rehabilitation (PAHO 2014) and Mercosur’s
Regional Strategy on Birth Defects and Disability (Ministry
of Public Health of Uruguay 2013).

The results of the present work provide a baseline for the
situation on congenital anomalies and RD in Uruguay. This is
based on the opinions of those surveyed in relation to the state
of medical knowledge, the availability of medical care, the
arguments for and against including additional disorders in
the screening programme, the role of disease support associa-
tions, the views of those affected by these disorders and na-
tional health policies. It also shows that the smallest country in
South America is moving along this path, by incorporating
sustainable legislation that is based on human rights, ethical
principles, scientific evidence, public debate and the partici-
pation of patients and families in public healthcare policies.

Finally, we believe that the current PNPNL answers the
major current needs of Uruguay, placing it at the forefront in
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the region with respect to addressing these issues, which cer-
tainly should have a comprehensive focus based on rights and
inclusion. This ongoing project raises major challenges but
might already be changing the current landscape and will
eventually benefit the current and future citizens of this
country.
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ABSTRACT

Newborn Screening Programmes (NBS) are present worldwide and have
transformed the lives of many families. These programmes are intended to
reduce mortality and the possible disabilities associated with endocrine,
metabolic and genetic congenital disorders that typically are not otherwise
apparent at birth. Most of the diseases included in NBS are rare diseases. The
National Newborn and Infant Screening Programme (PNPNL - Programa
Nacional de Pesquisa Neonatal y del Lactante) in Uruguay was implemented
two decades ago and is mandatory, universal and free. National legislation
created funding for newborn and infant screening, including congenital
hypothyroidism (CHT), phenylketonuria (PKU), congenital adrenal hyperplasia
(CAH), cystic fibrosis (CF) and medium chain acyl-CoA dehydrogenase
deficiency (MCADD), via blood drop tests; otoacoustic emissions to detect
Congenital Hearing Loss (CHL); systematic physical examinations; and hip
ultrasound. This study aims to describe the clinical-epidemiological
characteristics of the programme from 2010 to 2014. Cases with disorders
detected by abnormal neonatal screening tests (399 newborns — corresponding
to 0.17%) diagnosed via blood drop and otoacoustic emissions were compared
to newborns without anomalies detected by screening (239,240) in the same
period. The prevalence rate per 10,000 live births was 10.00 (95% Confidence
Interval (Cl) = 9.00-12.00) for CHL (isolated or syndromic); 3.70 (95% CI=3.00-
4.60) for CH; 1.2 (95% CI=0.08-1.70) for CF; 0.59 (95% CI=0.32-0.98) for CAH;
0.54 (95% CI=0.29-0.93) for PKU; 0.13 (95% CI=0.04-0.30) for MCADD The
national global prevalence rate was 15.6/10000 newborns. The Department of
Artigas had the highest rates according to place of birth (40.7/10000) and
maternal residence (44.2/10000), and the Departments of Flores and Salto had
the lowest. From our data, the first prenatal visit occurred at an average of 11.7
weeks of pregnancy. In Uruguay one-third of the women missed risk prevention
opportunities for some congenital anomalies because the first prenatal visit has
occurred in the second and third trimesters. Lower maternal education in
mothers whose children had CHL is likely related to less prenatal care,
increased prematurity rate, fetal distress and low birth weight. Because these
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results may impact the planning of health services, data transmission between
clinical care and public health systems is needed to improve both follow-up and

management.

Key Words: Rare disease, newborn screening, policies, mandatory diseases,

public health, epidemiological surveillance for birth defect
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Background: Newborn Screening (NBS) programs have been established worldwide
and have transformed the lives of many families. They are intended to reduce mortality
rates and possible disabilities associated with endocrine, metabolic and genetic
congenital disorders that typically are not otherwise apparent at birth. Most of diseases
included in NBS are rare diseases. The National Newborn and Infant Screening
Programme (PNPNL-Programa Nacional de Pesquisa Neonatal y del Lactante) in
Uruguay was implemented two decades ago, and is mandatory, universal and free.
National legislation created funding for newborn and infant screening for: congenital
hypothyroidism-CH, phenylketonuria-PKU, congenital adrenal hyperplasia-CAH, cystic
fibrosis-CF and medium chain acyl-CoA dehydrogenase deficiency-MCADD using
blood spot test; testing for Congenital Hearing Loss-CHL is done using otoacoustic
emissions, systematic physical examination and hip ultrasound. This study aims to
describe the clinical-epidemiological characteristics of the programme from 2010 to
2014.

Results: A total of 399/239,240 newborns (0.17%) were diagnosed with a disorder
confirmed by abnormal NBS test results (blood spot and otoacoustic emissions). The
prevalence rate per 10,000 live births was 10.00 (95% Confidence Interval (ClI) = 9.00-
12.00) for CHL (isolated or syndromic); 3.70 (95% CI=3.00-4.60) for CH; 1.2 (95%
CI=0.08-1.70) for CF; 0.59 (95% CI=0.32-0.98) for CAH; 0.54 (95% CI=0.29-0.93) for
PKU; 0.13 (95% CI=0.04-0.30) for MCADD. The national global prevalence rate was
15.6/10000 newborns. The Department of Artigas had the highest rates according to
place of birth (40.7/10000) and maternal residence (44.2/10000), and the Departments
of Flores and Salto had the lowest. One third of the women in Uruguay missed risk
reduction opportunities for some congenital anomalies due to lack of early prenatal
care. Lower maternal education in mothers whose children had CHL is likely related to
less prenatal care, increased prematurity rate, neonatal depression and low birth
weight.

Conclusion: These results are useful as a baseline and will allow to monitor the health
actions that may be developed. On the other hand may impact the planning of health
services, data transmission between clinical care and public health systems, wich is
needed to improve follow-up and management.
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Background

Rare diseases (RDs) are those that affect 1/2,000 people or less [1]; many of
them are disabling in the long run and can be life threatening. As noted by
Evangelista et al. [2], the small number of affected patients and their
geographic dispersion is an obstacle for diagnosis, access to care, research
and improving the medical expertise with RDs. Many RDs manifest as
congenital anomalies (CAs). CAs affect millions of births worldwide and are an
urgent priority for global health [3]; therefore, they are a public health problem,
seriously affect children’s health and may cause disabilities [4-5]. The infant
mortality rate is a very relevant indicator for analysing the health status of a
population. Globally, there was a decline in infant mortality rates in the twentieth
century, but infant mortality due to CAs remained practically constant [6]. This
consistency resulted in proportional increases in this cause of infant mortality in
both developing and developed countries. Uruguay is among the five countries
with the lowest infant mortality rates in the Americas (after Cuba, Canada, the
USA and Chile) and has had almost static CA mortality over the last three
decades [7]. Newborn screening programmes are present in most countries in
the world, although these programmes have very different characteristics.
However, they share their main objective, which is to help prevent death or
disability [8-9]. At the beginning of the 1990s, Neonatal Screening Programme
in Uruguay was established to detect congenital hypothyroidism (CH) in some
maternity hospitals in the country. The screening has been extended to all birth
in the country and was expanded to include further diseases. Since 2013, the
National Neonatal and Infant Screening Programme (Programa Nacional de
Pesquisa Neonatal e do Lactante - PNPNL) has referred to the set of medical
practices that are used for the obligatory neonatal detection of endocrine-
genetic pathologies and other causes through a) blood drop tests, b)
otoacoustic emissions and c) strengthening the systematic physical examination
of newborns to detect minor or major congenital malformations, either internal
or external, and to detect hip dysplasia by ultrasound. In Uruguay, six
pathologies have mandatory testing: 1) congenital hearing loss (CHL), 2)

Congenital hypothyroidism CH, 3) cystic fibrosis (CF), 4) congenital adrenal
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hyperplasia (CAH), 5) phenylketonuria (PKU) and 6) medium-chain acyl-CoA
dehydrogenase deficiency (MCADD) [10].

The present study responds to an international need to obtain more information
regarding the burden of RDs and to demonstrate that secondary prevention

actions are possible for some of these diseases.

Objectives

This study aims to describe the clinical-epidemiological characteristics of
newborns with abnormal neonatal screening tests diagnosed by blood drop and

otoacoustic emissions in Uruguay.

Methods

A descriptive cross-sectional study of births occurred in Uruguay between
January 1, 2010, and December 31, 2014, with data available from two main
sources: a) Vital Statistics of the Ministry of Public Health of Uruguay [11], with
the death records searched until 12/31/2015; and b) the National Registry of
Congenital Anomalies and Rare Diseases (RNDCER). Although the RNDCER
[12] began operating in 2011, all neonatal cases with abnormal neonatal
screening born as of January 1th, 2010 were searched in the Social Insurance
Bank (BPS) Screening Laboratory and Honorary Commission to Fight
Tuberculosis and Prevalent Diseases [10]. The outcomes for endocrine
metabolic diseases, the notifications to RNDCER, encoded by the International
Statistical Classification of Diseases and Related Health Problems 10th
Revision (ICD-10) — WHO Version 2016 [13], were selected. The chapters
included were: IV (EO0-EQ7; E25, E70-E71, E84), VIII - Diseases of the ear and
mastoid (H60-H95), XVII (Q0-99) and XXI (Z96.2). The epidemiological
variables analysed were gestational age at first prenatal visit and total
consultations, controlled pregnancy, births attended by a doctor or midwife,
delivery mode, gestational age at birth, gender, neonatal depression, mother’'s
and father’'s ages and mother’s education.
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Methods used for detection

a)

Congenital Hearing Loss (CHL): Before a newborn is discharged from
the hospital, the first otoacoustic emissions (OAE) test is performed; if it
is abnormal, a second one is performed; and a third is performed if there
is no response. If this test is abnormal, auditory brainstem evoked
potentials (BAEP) (and steady state) are performed. If newborns have
risk factors [14], the same protocol is used in relation to the OAE. In this
case, the BAEP are performed in all cases, regardless of the OAE result.
Congenital Hypothyroidism (CH): The thyroid-stimulating hormone (TSH)
concentration is measured. The cut-off points vary according to: umbilical
cord blood serum levels: > 25 plU/ml; cord blood on filter paper: > 15
pIU/ml; and blood obtained by heel puncture on filter paper: > 10 plU/ml
[15-16].

Cystic Fibrosis (CF): Immunoreactive trypsin (IRT) is employed via a
whole blood immunoassay technique on filter paper from a heel puncture
starting at 40 hours of life [15]. Since 2011, the protein A associated with
pancreatitis (PAP) [17] is quantified only in cases with high IRT, which
improves the screening specificity. The diagnosis is confirmed by a
sweat test. A molecular study of the most frequent mutations is also
conducted in confirmed cases.

Congenital Adrenal Hyperplasia (CAH): 17-hydroxy-progesterone
hormone (17-OHP) is quantified by a competitive whole blood
immunoassay enzyme on filter paper from a heel puncture starting at 40
hours of life. The diagnosis is confirmed by the concentration of the
enzyme in the newborn serum. The values that are considered
pathological vary according to the weight and gestational age [15].
Phenylketonuria (PKU) and Medium-chain Acyl-CoA Dehydrogenase
Deficiency (MCADD): These tests are performed by tandem mass
spectrometry (MS/MS) on filter paper from heel blood samples starting at
40 hours of life. For PKU screening, the phenylalanine and tyrosine
peaks are identified and quantified, as is their relationship. When altered,
PKU is diagnosed after obtaining a second altered sample. The profile of
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acylcarnitines is identified and quantified for MCADD. Confirmation for
this pathology is made by examining the organic acids in the urine via

gas chromatography with a mass detector [15].

There are also two Pilot Programmes related to the neonatal screening
programme in Uruguay for conditions that are detected by blood drop but whose
pathologies are not part of the mandatory detection [10]; these were not

considered in this study.
Results

Epidemiological characteristics of the affected population

The total number of live births in Uruguay between January 1%, 2010, and
December 31", 2014, was 239,240. A total of 399 (0.17%) children had a
congenital anomaly diagnosed through compulsory investigation by PNPNL and
reported to National Registry for Birth Defect and Rare Diseases RNDCER [12],
which corresponded to an overall prevalence of 15.6/10,000 births (Table 1).
Congenital hearing loss was the most frequently diagnosed pathology, followed
by CH and CF. Table 2 shows the distribution of total number of births in
Uruguay in the period analysed according to the type of service where the
delivery occurred. More than half of the births (59%) had occurred in private
hospital and 40% of children were born in public hospitals. A higher rate of CHL
was observed in children born in public compared to private hospitals
(P<0.001). Non-institutional births were very rare in both groups, representing

1% of the general population; only one case of CH was born at home.

60



Table 1: Prevalence rates detected by the PNPNL and reported to RNDCER in
Uruguay, 2010-2014

Prevalence 95% C| Global
Congenital Anomalies Cases in PNPNL ° Prevalence(*)
(/10,000) (/10,000)

Congenital hearing loss — CHL 251 10 9.00-12.00 10-20
Congenital hypothyroidism — CH 89 3.7 3.00-4.60 25-5
Cystic fibrosis — CF 29 12 0.08-170 10125
Congenital adrenal hyperplasia — 14 0.59 0.32-0.98 0.75
CAH
Phenylketonuria — PKU 13 0.54 0.29-0.93 0.6-1.0
Medium-chain acyl CoA
dehydrogenase deficiency — 3 0.13 0.04-0.30 0.69

MCADD

Leyend: PNPNL - National Newborn and Infant Screening Programme,
RNDCER: National Registry for Birth Defect and Rare Diseases, Cl- Confidence
Interval (*) Ref [18]
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Table 2:

Compared place of delivery: newborns of PNPNL and the total newborns in

Uruguay 2010-2104

Place of Total CHL CH CF CAH PKU MCADD
delivery birth

n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Private 134,427 (59) 49(22) 43 (48) 17 (61) 7 (54) 5 (38) 2 (67)
Hospital
Public 103,455 (40) 177 (78) 45 (51) 11 (39) 6 (46) 8 (62) 1 (33)
Hospital (*)
Home or 873 (1) - 1 (1) - - -
other
No data 485 25 - 1 1 -
Total 239,240 251 89 29 14 13

Leyend: PNPNL: National Newborn and Infant Screening Programme; CHL.:
Congenital hearing loss; CH: Congenital hypothyroidism; CF: Cystic fibrosis;
CAH Congenital adrenal hyperplasia PKU: Phenylketonuria; MCADD: Medium-
chain acyl CoA dehydrogenase deficiency

Note: (*) Included Hospitals from the Administration of State Health Services
(ASSE); Police, Military and Clinical Hospital. Cases without information about
the place of delivery were excluded from the calculations.

Figure 1 shows the distribution of cases according to the birth (A) and maternal
residence (B) departments. More than half of the cases (53%) occurred in the
capital of the country (in the Department of Montevideo), where nearly half of
the population lives. The Department of Artigas had nearly triple the national
rate (15.6/10,000), with 40.7 and 44.2 (for A and B, respectively). Considering
only the birth institution, the Department of Flores showed the lowest rate
(5.9/10,000), followed by Canelones (8.1/10,000) and Salto (0.89/10,000). It is
important to note that the last department showed the lowest rate at the national
rate (7.1/10,000) when we consider the department of maternal residence. Only
four departments showed identical distributions of cases in both A and B
(Paysandu, Rivera, Rocha and Soriano). In all departments except Montevideo,

there were more children living in these departments than there were national
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institutional births (Table S1 - Supplementary Material), which indicated the

mobilization of pregnant women for reference center when they give birth.

Figure 1: Department distribution with confirmed disorders detected by

abnormal screening tests between 2010 and 2014.

MONTEVIDEQ MONTEVIDEC

Legend: (A) Department distribution of newborns in accordance with place of
birth. (B) Department distribution of newborns in accordance with maternal
residence. The national global rate was 15.6/10,000. The Department of Artigas
had the highest rates (40.7 in “A” and 44.2 in “B”), and the Departments of
Flores and Salto the lowest rates (5.9 in “A” and 7.1 in “B”). More information is
provided in the Supplementary Material.

In the general population, the first prenatal visit occurred at an average of 11.7
weeks of gestational age. For the affected group, the measures of central
tendency for first prenatal consultation were 13, 12, 11, 12, 14 and 9.7 weeks
for CHL, CH, CF, CAH, PKU and MCADD, respectively. The frequency of no
prenatal care was 2% in the general population and 5% in CHL (Table 2 -
Supplementary Material). There were no differences in either mean maternal or
paternal age (26.9 and 31.4 years, respectively) or in the type of delivery. Most
of the newborns with normal screening were born vaginally (141.683; 59%), as
were those with positive screening tests by the PNPNL [120 (53%), 57 (64%),
14 (48%), 6 (43%), 8 (62%), 2 (66.7%) for CHL, CH, CF, CAH, PKU and
MCADD, respectively.

Table 3 lists all cases according to the sex of those affected and compared with

the general newborn population.The 63% (55/89) of cases with CH were female
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group. Among those with CH, one case also had congenital heart disease, and
one case also had CHL. Of the group of newborns with CF, only one case
presented meconium ileus. Confirmatory molecular studies were performed in
79% of the cases (23/29). Regarding CAH, none of them had a severe saline
depletion in the neonatal period, and two cases had clinical genital ambiguity
(Table 3). Table 4 shows statistically significant risk factors found only in the
CHL group. It can be observed that mothers of children with congenital
deafness were less educated than were the mothers of all newborns, which
could be related to lower prenatal control and higher rates of preterm birth and
foetal distress. As expected, 90% of the cases were isolated, and only 10%
were syndromic or had other findings (see Table S3 - Supplementary Material).
Most cases had bilateral impairment, but the hearing loss spectrum was
variable. Down syndrome and hydrocephalus were the most frequent conditions
associated with CHL, followed by other central nervous system disorders,
syndromes and specific chromosomal abnormalities, along with congenital
infection. In the syndromic group, five babies died before two years of age.
Cochlear implants were placed in 14% (35/251) of the cases with profound
deafness at an average of 2 years of age. It is important to note that both
cochlear implants and audiphones are free for all children who are diagnosed

by neonatal screening.
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Table 3: Sex distribution of newborns diagnosed by the PNPNL in Uruguay

between 2010 and 2014

Ambiguous

Congenital Anomalies Male Female Genitalia Total
Congenital hearing loss- 144 (58% 105 (42% 0 249*
CHL ( 0) ( °)
8|(3|ngen|tal hypothyroidism- 33 (37%) 55 (63%) 0 88"
Cystic fibrosis-CF 17 (61%) 11 (39%) 0 28"
Congenital adrenal o o
hyperplasia*-CAH 4 (29%) 8 (57%) 2 14
Phenylketonuria-PKU 9 (69%) 4 (31%) 0 13
Medium-chain acyl CoA
dehydrogenase deficiency- 1(44%) 2 (66%) 0 3
MCADD
Total newborns 122.251 (51%) 116.836 (49%) 2 395
*Absent data in 2 cases; ** Absent data in 1 case;
* none of them presented saline depletion (“salt-wasting”)
Table 4: Risk factors related to congenital hearing loss
Risk Factor Yes No P value
n (%) n (%)
Prematurity 98 (43) 21535 9) 0.001
Uncontrolled Pregnancy 15 (6.5) 3855 (2) 0.001
Neonatal Depression 40 (18) 4965 (2) 0.001
Educational Level (*) 85 (45) 27603 (12) 0.001

(*) Only up to 6 years of schooling or fewer
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Discussion

The main objective of this study was to characterize the epidemiological profile
of newborn seen as part of the National Newborn and Infant Screening
Programme in Uruguay. The international literature shows the similar
prevalence of pathologies included in mandatory Programm in Uruguay (Table
1), with the exception of MCADD [18], for which the findings of this work shows
a lower prevalence, but the reason for this difference has yet to be determined.
We believe that these similarities are explained by the contribution of a
significant European ancestry, as demonstrated by Hidalgo et al. [19]. These
authors demonstrated a tri-hybrid model of the Uruguayan population with
predominantly European genes (84.1%) and a more modest contribution from
the Amerindian and African gene pools (10.4% and 5.6%, respectively). With
regard to the coverage of prenatal care, Uruguay is a privileged country,
according to the World Health Organization Millennium Development Goals
Report for 2014, which states that more than 86.2% of pregnant women in the
Americas region had four or more prenatal visits [20]. For Uruguay, the number
was nine prenatal visits, on average, for all the births including the ones with
abnormal neonatal screening.

However, despite the large number of consultations, only 66% of the mothers
had prenatal visits in the first trimester, which means that 1/3 of the pregnant
women missed the opportunity to prevent some congenital anomalies due to
environmental exposure or even prenatal genetic counselling. Maternal
education data showed that a small number of women manage to complete
high school, despite Uruguay's high rate of development. Aristimufo [21]
mentioned that dropout from secondary school in Uruguay is a complex and
persistent problem. There is evidence in the literature [22] that maternal
education has a statistically significant impact on infant mortality in some
countries. In Brazil, Victora et al. [23] reported that there were several years in
which maternal schooling was associated with perinatal and infant mortality and
hospital admissions in the first 20 months of life, along with three nutritional
indicators (length for age and weight and weight/length ratio). Recent data from
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Italy showed lower socio-economic levels to be associated with adverse
perinatal outcomes, such as: prematurity, low birth weight, low Apgar scores
and severe congenital anomalies [24]. However, there are no data in the
literature that compare the impact of maternal education specifically among
those mothers whose children had abnormal screening results. It is important to
note that since 2011, the European Union has been trying to combat the
absence of specific health policies for RDs, emphasizing the establishment of a
comprehensive strategy for Member States to support equity in providing
access to prevention, diagnosis and care for patients with RDs [2]. Despite the
lack of specific national plans for RDs, several countries have been able to
make significant progress for this group of pathologies. Although Uruguay does
not have specific policies on RDs, the PNPNL-type programmes that are in
practice have that function. Taiwan, Brazil, the United Kingdom and Germany
have implemented similar types of neonatal screening programmes, with a very
variable number of RDs that are identified through mandatory screening. As the
RD scenario continues to evolve [25] differentially according to each local
reality, the unification of organizations of patients and/or parents is key, both to
develop best practices and to globalize the role of patients for the further
development of programmes and policies. Regarding the surveillance of the
diseases analysed in our study, very few registries of congenital anomalies in
the world [26] include the mandatory notification about pathologies that are
diagnosed by the neonatal screening programme, as RNDCER does. In the US,
the Utah registry began with a pilot plan to incorporate surveillance, specifically
incorporating metabolic abnormalities that are identified by newborn screening
[27]. In the Americas region, Colombia has recently added CH to its congenital
anomaly monitoring programme [28]. As reported by Howell et al. [29],
approximately 12,500 newborn children in the US are diagnosed with 1 of 29
pathologies in the uniform screening panel each year; the five most common
diagnoses are 1) hearing loss, 2) primary CHT, 3) CF, 4) sickle cell disease and
5) MCADD. Uruguay also shares this order of frequency for the first three
pathologies. In general, few studies in the literature have evaluated the
epidemiological characteristics of those born with pathologies detected by NBS
programmes as a group. Some authors [30] consider the epidemiology of
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hearing loss in children and adolescents to be a field where there is a lack of
standardization of information. As reported by Roberts et al., [31] there is very
little information at the population level on epidemiological data that associate
NBS diseases such as CH and congenital anomalies in general. The
aforementioned study demonstrated a prevalence of 1.1% for congenital heart
disease in newborns with CH, which coincides with our findings (1/89). The
highest frequency in females was also coincident (56/87 vs 55/89 in our study).
Despite the advances in health reform in Uruguay [32-33], these results
demonstrate that greater efforts should be devoted to improving maternal
education, prenatal care and primary prevention of congenital anomalies. Full
knowledge of this group of diseases will allow the occurrence of cases to be
monitored over time and will allow actions to be taken to improve health policies

based on the health needs of the population.

Conclusion

This study allowed the evaluation of the characteristics of the newborn
population with pathological screening in Uruguay, which is an unprecedented
study in a country with epidemiological focus; 399 cases of anomalies that can
be significantly modified by early treatment were detected reinforcing the
importance of PNPNL. As discussed by Howells et al. [29], the transmission of
information from clinical services to the health system is key to the adequate
follow-up and management of this patient group. There is sufficient evidence
regarding national and international regulations that can be used to support the
development of public policies related to disability and congenital anomalies.
This study approaches a systematic study that allows this same methodology to
be extended to evaluate other more prevalent congenital anomalies. The
findings still open new questions, for which several lines of research can be
developed. Finally, this work focuses on health care for congenital anomalies in
Uruguay, starting from those included in the mandatory neonatal investigation,
and on the importance of epidemiological surveillance for this group of

pathologies.
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Suplement Material
Table S1:Distribution by birth department of cases diagnosed by PNPNL in

Uruguay between January® 1 2010 and December 31 2014.

DEPARMENT TOTAL ABNORMAL
OF BIRTH BIRTH CHL CH CF CAH PKU MCADD \BS
Montevideo 126,041 126 34 14 7 5 3 189
Canelones 12,306 6 2 2 - - - 10
Maldonado 12,185 14 4 2 1 - - 21
Salto 11,248 3 4 2 1 - - 10
Paysandu 8519 2 4 1 1 1 - 9
Rivera 8140 6 5 2 - - - 13
Colonia 7604 4 13 2 - 1 - 20
Tacuarembo 6352 4 2 1 - 2 - 9
Cerro Largo 6223 3 3 - - 3 - 9
Soriano 5876 7 4 - - - - 11
Artigas 5651 20 2 - 1 - - 23
Rocha 4742 4 2 1 - - - 7
San Jose 4464 4 - 1 1 - - 6
Rio Negro 3940 7 1 - - - - 8
Florida 3842 6 - - 1 - - 7
Durazno 3767 3 3 - - - - 6
Treintay Tres 3416 4 2 - - - - 6
Lavalleja 2987 4 3 - 1 - - 8
Flores 1688 1 - - - - - 1
Total 239,240 251 89 29 14 13 3 399

Legend: PNPNL: National Newborn and Infant Screening Programme, CHL:
congenital hearing loss, CH: congenital hypothyroidism, CF: cystic fibrosis (CF),
CAH: congenital adrenal hyperplasia, PKU: phenylketonuria; MCADD: medium-
chain acyl-CoA dehydrogenase deficiency
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Table S2:

Comparison of gestational age at first prenatal care visit in newborns affected

detected by PNPNL

Gestational CHL CH CF CAH PKU MCADD TOTAL

age (weeks) N (%) N (%) N (%) N (%) N (%) N (%) N (%)
5-12 130 (58) 59 (66) 23 82 7 70 9 70 2 67 157,708 66
13-26 72 (32) 24 (7) 3 11 3 30 2 15 1 33 63824 27
27-42 11 (5) 3 (4) 2 7 - - 2 15 - - 8043 3
Uncontrolled 12 (5) 2 2 - - - - - - - - 3870 2

pregnancy

Legend: PNPNL: CHL: congenital hearing loss, CH: congenital hypothyroidism,

CF: cystic fibrosis (CF), CAH: congenital

adrenal

hyperplasia,

PKU:

phenylketonuria; MCADD: medium-chain acyl-CoA dehydrogenase deficiency
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Table S3: Congenital hearing loss detected by PNPNL in Uruguay and reported

to RNDCER (2010-2014)

Syndromic and other abnormal findings Number Type Age at Death
Cases (days)

Congenital Hydrocephalus 3 SHLB -

Extreme Congenital Hydrocephalus and 1 SHLU 521

porencephaly (Congenital cerebral cysts)

Hydranencephaly 1 SHLB 134

Other reduction deformities of brain: Frontal 1 SHLB -

hipoplasia

Microcephaly 1 SHLB -

Autism (without more specifications) 1 SHLB -

Twin  pregnancy, severe prematurity, 1 SHLB 16

connatal infection.

Congenital Toxoplasmosis 1 SHLB -

Severe microtia and congenital atresia of 1 SHLB -

external auditory canal

Down Syndrome 4 SHLB 260 (%)

Waardenburg Syndrome (WS) SHLB -

WS, type IV (with Hirschsprung Disease); 1 SHLU

Criptorquidia unilateral

Mucopolysaccharidosis Type | 1 SHLB 525

CHARGE Association 1 SHLB -

Williams Syndrome 1 SHLB -

Non Sydromic 229 SHLB, -

SHLU

Leyend: SHLB: Sensorineural hearing loss bilateral (ICD-10 H90.3); SHLU:

Sensorineural hearing loss unilateral

with unrestricted hearing on the

contralateral side (ICD-10 H90.4); (*) one Down Syndrome with congenital
heart disease. CHARGE (Coloboma of the eye, Heart defects, Atresia of the
choanae, Retardation of growth and development, and Ear abnormalities and

deafness); -Not applicable. Total birth between 2010-2014: 239,240

79



CAPITULO VI- ARTIGO 3

Health needs assesment for frequenties congenital anomalies in Uruguay
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RESUMO

Os defeitos congénitos sdo um problema global, mas seu impacto na infancia,
na mortalidade infantil e na incapacidade é especialmente grave em paises de
baixa e meédia renda. Em nosso pais, as anomalias congénitas e a
prematuridade sdo as principais causas de mortalidade infantil ha mais de trés
décadas, bem como a mortalidade prematura em outras fases da vida,
Objetivo: Analisar a necessidade de saude das trés anomalias mais frequentes
no Uruguai. Estudar a prevaléncia destas anomalias tanto em nascidos vivos
como em o6bitos fetais no periodo de 2011 a 2014 e avaliar possiveis fatores
associados as anomalias comparados com a populagao geral.

Métodos: Coleta de dados do Registro Nacional de defeitos Congénitos e
Doengas Raras (RNDCER), no periodo de 2011 a 2014, no Uruguai assim
como também das estatisticas vitais. As variaveis analisadas foram: duracéo e
tipo de gestacgao, idade materna, peso, depressdo neonatal e sexo do recém-
nascido. A avaliagdo das necessidades foi realizada utilizando-se um “toolkit”
desenvolvido pela Public Heatlh Genetics Foundation em Cambridge, UK.
Resultados: Determinou-se que entre 2011 e 2014, 40% dos obitos fetais (OF)
e 46% dos nascidos vivos (NV), notificados ao RNDCER, corresponderam a
cardiopatias congénitas (CC), Sindrome de Down (SD) e defeitos do tubo
neural (DTN- anencefalia, encefalocele e espinha bifida). Este grupo
representou 0,42% (813/192.090) do total de NV e 2,62% (35/1334) dos OF. A
prevaléncia destas entidades por 10.000 nascimentos foi: CC 38,52 (95% IC=
35-41) e 149,93 (95% IC = 0,92-122); para SD 3,6 (95% IC = 2,8-4,6) e 7,5
(95% IC = 2-27,6), para DTN 2,1 (95% IC = 1,5-2,8) e 127,4 (95% IC =0,74-
194,0) em NV e OF, respectivamente. O principal fator de risco relacionado
com as anomalias selecionadas foi a idade materna avangada para a SD. Os
desfechos fortemente associados para as trés anomalias estudadas foram:
prematuridade, depressao neonatal e baixo peso ao nascimento.

Conclusbdes: As anomalias congénitas sdo uma causa relevante de
morbimortalidade no periodo neonatal e infantil plausiveis de prevencao. O
diagndstico precoce é critico para o planejamento das disponibilidades de
recursos dos servicos de saude especializados. Os resultados aqui
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apresentados poderdo ser empregados como linha de base para medir o
impacto das agdes que o Ministério de Saude de Uruguai esta desenvolvendo

para a obtengao dos objetivos sanitarios nacionais.

Palavras-chave: Anomalias congénitas, prevaléncia, prevengdo de anomalias

congénitas, nascidos vivos, obito fetais, avaliacdo das necessidades de saude.
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Introducgao

A melhoria das condigdes socioecondmicas no Uruguai e o desenvolvimento de
politicas inclusivas (Banco Mundial, 2017) refletem-se em melhores indicadores
de saude materno-infantil, com drastica reducdo da mortalidade infantil (MI) e
perinatal. No entanto, as malformagdes congénitas, deformidades e anomalias
cromossémicas (MDAC) representam cerca de 3% da MI, valores que se
mantiveram praticamente constantes nas ultimas trés décadas. Eles explicam
entre 20% e 25% das mortes em criangas menores de 1 ano (Figura 1). Em
maio de 2010, a Organizacdo Mundial da Saude (OMS) em sua 632
Assembleia Mundial de Saude (AMS) aprovou uma resolugdo que pede aos
Estados membros "prevenir defeitos congénitos, implementar programas de
triagem e de vigilancia de anomalias congénitas, fornecer suporte continuo e
cuidados a criangas com defeitos congénitos, bem como a suas familias."
(OMS, 2010). A Public Heatlh Genetics Foundation em Cambridge, UK (PHG),
respondeu a dita resolugéo criando o Programa Born Healthy e desenvolvendo
o “toolkit” (PHG, 2017, INAGEMP, 2017). Trata-se de um conjunto de
ferramentas versateis, concebidas para ajudar na tomada de decisbes
baseadas em evidéncia relativas a doengas congénitas, objetivando o
desenvolvimento de servigcos eficazes para o cuidado e a prevencao dessas
condigbes (Nacul et al, 2013;

http://www.bornhealthy.org/br.toolkit.bornhealthy/br-pt.htm). Ja existe ampla

evidencia da aplicagcdo da ferramenta na abordagem destes problemas
(Groisman et al, 2013; Christianson, 2013; Schuler-Faccini et al, 2014). Como
referido por Darmstadt et al (2016) a Sétima Conferéncia Internacional sobre
Defeitos Congénitos e Deficiéncias nos paises em desenvolvimento (ICBD) na
Tanzénia, em 2015, foi uma oportunidade crucial para dar seguimento as
resolugcdes da 632 AMS em conjunto com o recém-lancados Objetivos de
Desenvolvimento Sustentavel (ODS) pela Organizagdo das Nagbes Unidas
(ONU), ODS, 2015. Construir consenso e compromisso para prevengao
acelerada das anomalias congénitas e melhoria dos cuidados das criangas
afetadas em paises de baixa e média renda, é a chave para poder avangar.

Neste contexto a epidemia de microcefalia por virus zika no Brasil em
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2015/2016, colocou na agenda internacional novamente a relevancia das
anomalias congénitas em geral, e a necessidade de gerar capacidades para
dar respostas epidemioldgicas e sanitarias adequadas (Larrandaburu et al,
2017).

Nem todas as anomalias congénitas tém a mesma frequéncia e importancia
epidemiologica, médica e social. Consideradas globalmente, cinco sdo as mais
frequentes e representam aproximadamente 25% de todas elas: doencga
cardiaca congénita (DCC), defeitos do tubo neural (DTN), sindrome de Down
(SD), hemoglobinopatias e deficiéncia de 6-fosfato deshidrogenase (6PDH)
(Howson et al, 2008). Para o propdsito deste artigo, consideraremos somente
as trés primeiras, para as quais existem conhecidas medidas de prevencgao,
primaria, secundaria e terciaria, que de nao aplicarse podem levar a deficiéncia
congénita. E importante salientar que no Uruguai ndo existem antecedentes de
triagem neonatal para a deteccdo da deficiéncia de 6 fosfato deshidrogenase
(6PDH) (Therrell et al, 2015), nem para os disturbios de hemoglobina, que sao
parte de um plano piloto do PNPN a partir de dezembro de 2012 (Larrandaburu
et al, 2015).

Medidas de prevencgao primaria de anomalias congénitas: Existem medidas
de prevengao primaria para anomalias congénitas bem estabelecidas, como a
vacinagao contra a rubéola, controle do diabetes materno, e da exposicéo
gestacional a teratdbgenos conhecidos (drogas antiepilépticas, isotretinoina,
litio), evitar o contacto com o virus da gripe, doencas febris (Dolk et al, 2011), e
outras doencas maternas transmisiveis como toxoplasmosis, sifilis,
citomegalovirus, virus Zika. A evidéncia de que a obesidade e o ganho de peso
aumentam o risco ainda estd em debate (Brite et al, 2014). Existe ampla e
categdérica documentagdo, na literatura que confirma que o0 uso
preconcepcional do acido félico, por suplementacado ou por fortificagao reduz
significativamente os casos de DTN ao redor do mundo (Lopez Camelo et al,
2010; Orioli et al, 2011, Nazer et al, 2013, Czeizel, et al, 2013). Entretanto,
ainda é controverso o efeito protetor desta vitamina para as cardiopatias
congénitas (Bailey & Berry, 2005; lonescu-ITTU, 2009; Czeizel, et al, 2013 e
2015; Leirgul 2014).
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Doenga Cardiaca Congénita: As cardiopatias congénitas (CC) representam
as anomalias congénitas mais comuns presentes ao nascimento. Sua
prevaléncia varia de 5 a 10 por 1.000 nascidos vivos (Liergul, et al, 2014).
Alguns fatores podem influencia-la como: a idade materna (associada a
anomalias cromossémicas) e nutricdo materna (por deficiéncia de folatos). O
fendtipo das CC é muito variavel desde pequenas lesdes sem significado
clinico até condi¢gdes graves. Estas ultimas requerem cuidados de saude
especificos e podem comprometer a capacidade fisica e expectativa de vida
dos recém nascidos afetados pois estardo presentes ao longo de sua vida
(Liergul, et al, 2014). Aproximadamente 50% dos recém-nascidos com CC
necessitam de cirurgia imediatamente apds o0 nascimento, outros podem
precisa-la em algum momento durante a infancia além de medicacdo
cardiologica. (http://www.bornhealthy.org/br.toolkit.bornhealthy/clinical-topics/1-
chd/chd-background-BR.pdf)

Sindrome de Down: A SD ou trissoma 21 ocorre quando o feto herda uma
copia extra do cromossomo 21 o que produz maior morbimortalidade a curto e
longo prazo. As criangas com SD possuem deficiéncia cognitiva e fisica, que
pode variar em gravidade dependendo do cuidado pés-natal. A maioria dos
casos sao por trissomia 21 livre (95%) e a idade materna avangada (>35 anos)
€ seu maior fator de risco. A prevaléncia ao nascimento varia globalmente entre
1-5/10.000 nascidos vivos (Orphanet, 2018). Ou mais frequentes 1,2-2,3/1000.
(http://www.bornhealthy.org/br.toolkit.bornhealthy/br-downs-pt.htm).

Defeitos do Tubo Neural: Defeitos do tubo neural (DTN) sdo malformagdes
congénitas do sistema nervoso central (SNC), produzidas pelo fechamento
incompleto do tubo neural durante o periodo embrionario. Classificam-se em
espinha bifida, encefalocele e anencefalia. Esta ultima é incompativel com a
vida pés-natal. A maioria dos DTNs é isolada, mas também podem estar
presentes frequentemente em algumas sindromes. A revisdo sistematica
realizada por Zaganjor et al. (2016) demonstra grande variabilidade ao redor do

mundo nas estimativas de prevaléncia de 0,3-199,4 por 10.000 nascimentos. A
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etiologia dos DTNs isolados € multifatorial, e a deficiéncia de folato materno &
considerada o fator de risco mais importante. O risco de recorréncia € de
aproximadamente 4 a 5%. Alguns teratbgenos podem aumentar o risco como o
diabetes materno, o uso de acido valproico ou carbamazepina na gestagao. A
assisténcia adequada perinatal, neonatal e neurocirurgica reduz a mortalidade
precoce associada aos DTNs. Os que sobrevivem podem ndo apresentar
sequelas ou ter uma deficiéncia cognitiva e motora grave.
(http://www.bornhealthy.org/br.toolkit.bornhealthy/clinical-topics/8-ntd/ntd
background-BR.pdf)

As estratégias mais adequadas para a avaliagdo das necessidades de saude

da populagao estao sintetizadas nas figuras 2, 3 e 4, relacionadas as CC, SD e
DTN, apontando a redugao da prevaléncia, da morbidade e da mortalidade,
levando em consideracdo o curso de vida, o que permite visualizar o impacto

das intervencgdes.

Material e Métodos
O presente trabalho utilizou o foolkit para avaliagdo de necessidades em saude
para anomalias congénitas da PHG Foundation

(http://www.bornhealthy.org/br.toolkit.bornhealthy/br-pt.htm). Foram

selecionadas as trés anomalias congénitas consideradas mais frequentes no
Uruguai.

Tratou-se de um estudo transversal descritivo dos nascimentos ocorridos no
pais entre o 1° de janeiro de 2011 até 31 de Dezembro de 2014, com dados
disponiveis em duas fontes principais:

a) Estatisticas Vitais do Ministério da Saude do Uruguai (disponivel em:

http://colo1.msp.gub.uy/redbin/RpWebEngine.exe/Portal?lang=esp). As

taxas de natalidade por Instituicdo e Departamento foram obtidas através
de esse Sistema de Informacgado, o qual opera a través da Declaracdo de
Nascido Vivo e Certiddo de Obito do Uruguai tanto em papel quanto
eletrénica.

b) Registro Nacional de Anomalias Congénitas e Doengas Raras (RNDCER).
Foram selecionadas as notificagdes ao RNDCER, codificadas de acordo

com a Classificagédo Internacional de Doencgas e Problemas Relacionado a
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Saude (CID-10) Capitulo 17: Malformagdes congénitas deformidades e
anormalidades cromossomicas (Q00-Q99). Destes analisamos: a)
Malformagdes Congénitas do Sistema Circulatério: Q20-Q28; b) Sindrome
de Down: Q90; c) Defeitos do tubo neural: QO00: Anencefalia e
malformag¢des congénitas similares; QO01: encefalocele; QO05: espinha
bifida.

As variaveis estudadas foram: a) idade gestacional; b) controle prenatal; c)

duracdo da gestacdo em semanas; d) idade materna; e) peso ao nascimento; f)

sexo; g) pontuagao de Apgar; h) local do parto.

Resultados

O numero total de nascidos no Uruguai no periodo de 2011 a 2014 foi de
193.154, sendo 191.820 vivos e 1334 Obitos fetais. Foram notificadas ao
RNDCER nesse periodo 1853 (0,96%) anomalias congénitas, das quais 1765

(0,92%) correspondem a nascidos vivos e 88 (6,6%) a ébitos fetais (Tabela 1).

Tabela 1: Distribuicdo do total de casos notificados ao RNDCER entre 2011-

2014 segundo condi¢ao de nascimento.

2011 46.712 306 47.018 449 20 470
2012 48.059 317 48.376 455 16 471
2013 48.681 352 49.033 472 28 502
2014 48.368 359 48.727 389 24 415
TOTAL 191.820 1334 193.154 1765 88 1853
Percentagens de Anomalias Congénitas 0,92% 6,6 % 0.96%

Lenda: RNDCER: Registo Nacional de Defeitos Congénitos e Doengas Raras;
NV: Nascido vivo; OF: Obito fetal; NVM: Nascido vivo malformado;
OFM: Obito fetal malformado.
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A tabela 2 mostra o numero total de casos reportados ao RNDCER das
anomalias selecionadas (CC, SD, DTN) de acordo com sua condigdo de
nascimento. Este grupo representou 0,42% (813/192.090) do total de nascidos
vivos e 2,62% (35/1334) dos oObitos fetais. A figura 2 ilustra como praticamente
a metade, 46% (813/1765) das notificagbes recebidas de nascidos vivos no
periodo analisado corresponderam com o grupo selecionado. Ja para os obitos

malformados esta percentagem foi levemente inferior 40% (35/88).

Tabela 2: Distribuicdo das anomalias selecionadas de acordo ao desfecho
perinatal notificadas ao RNDCER entre 2011-2014

Cardiopatia Congénita 702 20 722
Sindrome de Down 70 1 71
Defeitos do Tubo Neural 40 15 55
Total Selecionados 813 35 848
Total Nascimentos 191.280 1334 193.424

Lenda: NVM: Nascido vivo malformado; OFM: Obito fetal malformado;
TMS: Totais Malformados Selecionados.

Em relagdo a contribuicdo na mortalidade infantil das patologias selecionadas
observou-se que as CC tiveram uma mortalidade de 17% (120/702), SD de
29% (20/70) e os DTN 30% (12/40). Apenas 14% (10/70) dos casos relatados
de SD notificaram o resultado do estudo citogenético.

A prevaléncia destas entidades por 10.000 nascimentos estdo mostradas na
Tabela 3, com um valor de 38,52 (IC95%= 35-41), compreendendo todos
recém-nascidos com CC e os com SD+CC. Para nascidos mortos com CC a
frequéncia foi bem mais elevada em ambos os casos 149,93 (IC95%= 0,92-
122) e 119 (IC95%= (0.75-182). Para SD foi de 3,6 (IC95%= 2,8-4,6) e 7,5
(1C95%= 2-27,6), para DTN 2,1 (IC95%= 1,5-2,8) e 127,4 (1C95%=0,74-194,0)

em nascidos vivos e Obitos fetais. Finalmente as taxas globais das anomalias
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selecionadas foram de 39,09 (1C95%=36-42), 3,67 (IC95%=2,9-4,6), 2,95
(1C95%=2,2-3,8), CC, SD e DTN respectivamente.

Na tabela 4 estdo especificados alguns fatores de risco que podem estar
associados as anomalias congénitas. A taxa de maes adolescentes foi bem
menor nos casos com SD (7%) quando comparados com a populagao geral
(17%) e as outras patologias analisadas (18% para CC e 20% para DTN). Ja o
contrario aconteceu com a idade materna avancada que foi de 56% dos casos
com SD vs. 16% na populagéo geral. O nascimento pré-termo foi comum nas
anomalias selecionadas oscilando entre 20-33%, dobrando (CC) ou triplicando
(SD e NTD) a frequéncia da populacéo geral (9,1%). A frequéncia do baixo
peso ao nascer (<2500gr) foi o dobro no grupo com CC, o triplo no grupo com
DTN e quatro vezes a mais nos recém-nascidos com SD quando comparados
com a populacao geral (7,9%). A depressao neonatal com o valor de APGAR
(0-7) no primeiro minuto foi de 9,4 % para a populagéo geral, 20%, 23,9 e 45%
para CC, SD e DTN respectivamente. J& o APGAR aos 5 minutos foi de
apenas 2,2% na populacédo geral, 5,5%, 7,4% e 30% para CC, SD e DTN
respectivamente.

Praticamente dois ter¢cos das maes dos recém-nascidos estudados tiveram seu
primeiro controle pré-natal no primeiro trimestre, com exceg¢ao do grupo com
DTN onde esta cifra foi um pouco inferior, em torno de 60%. Em relagdo ao
lugar do parto 100% dos casos com DTN e 99,6% dos casos com CC,
nasceram em uma instituicdo de saude, cifra levemente inferior para os casos
com SD (96%).

Nos casos com CC como SD a frequéncia para afetagcdo do sexo masculino foi
de 53 % (369) e 57% (40) respetivamente, superior ao observado na populagao
geral 51% (98.191). Entretanto a preponderancia para a afetacdo do sexo
feminino para DTN foi bem marcante (60% dos casos) e 48,8% (93.558) no

total da populagao.
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Tabela 3: Prevaléncia das patologias mais frequentes no Uruguai 2011-2014

Cardiopatia Congénita (**) 702 20 722 36,54 (8,2-9,5) 149,93  (0.92-122) 36,29 (34-39)
Sindrome de Down 70 1 71 3,6 (2,8-4,6) 7,50 (2,0-27.6) 3,67 (2,9-4,6)
Defeitos do Tubo Neural 40 17 57 2,1 (1,5-2,8) 127,44  (0.74-194.0) 2,95 (2,2-3,8)
Anencefalia 5 12 17 0,26  (0.08-0.61) 89,96 (0.47-157) 0,88  (0.51-1,41)
Mielomeningocele 34 5 39 1,8 (1,2-2,5) 37,48 (12-87) 2,02 (1,4-2,8)
Encefalocele 1 0 1 0.052  (0.001-0.29) 0,00 - 0,05 (0.001-2,88)

Lenda: NMV: Nascido vivo malformado; OFM: Obito fetal malformado; TMS: Total; Malformados Selecionados; IC: Intervalo de
confianga. (*) Para o calculo das prevaléncias foram incluidas todas as cardiopatias congénitas somado com 38 notificagdes com
Sindrome de Down com cardiopatia congénita (0 que corresponde a 54% do total da SD). (**) Inclui somente as cardiopatias sem

Sindrome de Down.
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Tabela 4: Presenca de fatores de risco relacionados a mau resultado perinatal no Uruguai entre 2011-2014.

Parto Domiciliar, outro local 1% 1918 0,4% 27 4% 2 0% 0
Maes adolescentes <20 anos 17,0% 32.236 18,0% 124 7,0% 5 20,0%

Maes de 35 ou mais anos 16,0% 30.207 19,0% 129 56,0% 39 5,0%

Sem controle pré-natal 1,4% 2616 2,0% 13 1,50% 1 SD SD
1" consulta pré-natal no primeiro trimestre 69,0% 129.716  70,0% 468 70,6% 49 61,0% 23
Nascimento de pre-termo menor de 37sem 9,1% 17.446 20,0% 135 30,4% 21 32,5% 13
Peso ao nascer de menos de 1000 gr 0,5% 857 0,9% 6 0,0% 0 7,5% 3
Baixo peso ao nascer < 2500 gr 7,9% 15.114 18,0% 122 36,2% 25 27,5 11
Macrosomico peso ao nascer >4000gr 7,6% 14.628 8,0% 54 4,3 3 7,5 3
Apgar minuto 1 (0-7) 9,4% 18.086 20,0% 134 23,9% 16 45,0% 18
Apgar minuto 5 (0-7) 2,2% 4.155 5,8% 39 7,4% 5 30,0% 12
Sexo Ambiguo 0,2% 27 NA NA NA NA 2,5% 1
Totales Nascimentos 2011-2014 191.820 702 70 40
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Lenda: NM: Nascido vivo, NMV: Nascido vivo malformado; CC: Cardiopatia Congénita, SD: Sindrome de Down, DTN: Defeitos do

Tubo Neural.
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Discussao

A agenda 2030 dos Objetivos de Desenvolvimento Sustentavel (ODS) propde
reduzir as taxas de incapacidade e melhorar a qualidade de vida, e a sobrevida
dos recém-nascidos e criangas e diminuir o atual impacto emocional e econémico
nos individuos afetados, em suas familias e nas comunidades em que vivem. Por
tanto o objetivo global é “garantir vidas saudaveis e promover o bem-estar para
todos, em todas as idades (ODS, 2015). Sem duvida, o bem estar de todos inclui
as pessoas e familias com anomalias congénitas, doencas raras e deficiéncias.
Portanto, o monitoramento da prevaléncia destas € fundamental para determinar
o impacto das agdes ja estabelecidas ou de novas estratégias baseadas em
evidéncias, ou de mudancgas nos fatores de risco. De acordo com os dados do
ECLAMC (Castilla & Orioli, 2004), a frequéncia de malformag¢des congénitas
identificadas ao nascimento variou entre 2 e 4%, nas diferentes maternidades que
participaram do estudo entre 1968-2000 (Larrandaburu et al, 20032®), o que
demonstra uma provavel subnotificagdo ao RNDCER neste periodo 2011-2014
(0,92%).

Em relagdo as prevaléncias estimadas para as patologias estudadas observou-se
serem similares aos dados da literatura para outros paises (Liergul, et al, 2014;
Zaganjor et al 2016; Orphanet, 2018). Porém estas cifras sdo muito abrangentes,
portanto, é relevante para este grupo de patologias determinar o comportamento
epidemioldgico ao longo do tempo e gerar a propria linha de base, o que permitira
seu monitoramento. Se compararmos com dados do Uruguai previamente
estabelecidos pelo ECLAMC publicados ou n&o, as prevaléncias gerales
estimadas neste trabalho sdo mais baixas para DTN e SD y mais altas para CC.
Castilla et al (2010) estabeleceram a linha de base para DTN e SD no Uruguai a
partir de dados de trés hospitais participantes do ECLAMC durante o ano 1999.
Cuja prevaléncia ao nascimento foi de 16,15/10.000 e 8,08/10.000
respectivamente. Entretanto dados no publicados (Lopez-Camelo &
Larrandaburu) demostraram uma prevaléncia ao nascimento para CC de 21,29
(1C95%=18,4-24,1) durante 1982-1998, 376 casos/177.051 nascimentos). Para
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DTN o periodo de analise foi entre 1982-2000, 298 casos/204.669 nascimentos,
prevaléncia 13,9 (1C95%= 11,7-16,1).

As diferencas de prevaléncias poderiam ser explicadas em forma diferente de
acordo ao tipo de patologia. O incremento do diagnostico de 45% para CC
poderia ser explicado pela metodologia de recolecgdo de informagdo no
ECLAMC. Este estudo inclui o dado somente até a alta hospitalar do recém-
nascido, entretanto o RNDCER né&o esta limitado até a alta hospitalar, além do
mais contempla toda a informagéo dos procedimentos médicos o cirurgicos das
cardiopatias congénitas independentemente da idade. Em relagdo ao SD e DTN a
subnotificagdo, poderia explicar parcialmente essas diferengas. Com tudo a
importante diminuigdo de 83%, com uma prevaléncia 4 vezes menor para os DTN,
poderia ser explicada fundamentalmente pelo efeito da folacdo das farinhas no
Uruguai (Uruguay, 2006, Larrandaburu etal®), ja que os dados de ECLAMC s&o
prévios a folagao das farinhas no pais. Nao existem dados publicados respeito ao
diagnostico pre-natal para Sindrome de Down e interrupgdo da gestagao no
Uruguai.

Em relacido aos fatores de risco associados como idade materna avangada para
SD, (Moorthie et al, 2017), os resultados demonstraram que o 16% da populagao
das maes de 35 ou mais anos no Uruguai contribuiram com 56% dos recém
nascidos com SD no periodo analisado, existindo uma tendéncia no Uruguai € no
mundo das mulheres de adiar as gestagdes (Natahan et al, 2013).

A alta mortalidade para DTN dos casos notificados 30%, (12/40) foi similar ao
achado por Blencowe et al. (2010) em paises de baixa renda (29%). Praticamente
a metade dos casos (5/12) foram anencefalias. Destas, somente dois solicitaram
interrupcédo voluntaria da gestacdo de acordo a legislagdo (Uruguay, 2012). A
predilecdo pelo sexo feminino nos casos de DTN também um fato descrito
previamente (Evans, 2012).

A prevencao primaria pode ser dificil nestas patologias, pois geralmente quando a
mulher fica sabendo que esta gravida o coragao formou-se completamente e o
tubo neural fechou-se. Sabe-se que uma percentagem importante de gestacdes

nao € planejada, por tanto o desenho e implementagao de estratégias preventivas
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em nivel populacional como a fortificagdo das farinhas com folato e a vacinagao
parecem ser mais efetivas. Como referido por Mc Keating et al. (2015) as
mulheres cuja primeira gravidez nao foi planejada tem maior risco de repetir a

mesma conduta nas gestagdes subsequentes.

O Toolkit propde ag¢des de acordo com o momento do ciclo de vida (Nacul et al,
2013) e fornece uma abordagem epidemiologicamente racional para o
planejamento das acgbes de saude. Tem como objetivo identificar programas,
servicos, intervengdes, oportunidades e recursos para melhorar os cuidados de
saude e estabelecer prioridades. Outros autores consideram que devem-se
realizar esforgos conjuntos para prevencao anomalias congénitas e doencgas raras
(Taruscio et al. 2014). Com esses critérios consideramos que no Uruguai é
necessario apostar na educagao para a saude gerando programas que possam
difundir as estratégias de prevengdo baseadas nas evidencias, y que permitam
monitorar o impacto em longo prazo. Neste pais recentemente incorporou-se a
Oximetria de Pulso compulsoria a todos os RN do pais (Uruguay, 2018), dentro da
Pesquisa Neonatal e do Lactante (PNPNL) (Larrandaburu et al, 2015). A linha de
base gerada pelo presente trabalho permitira medir o impacto desta nova

estratégia aplicada.

Conclusao: Esta pesquisa determinou a prevaléncia no Uruguai de um grupo de
patologias congénitas para as quais ndo se disponha de informagédo nacional
publicada, e comprova o efeito benéfico da folacdo das farinhas a nivel
populacional. Reflete como esses resultados podem afetar o planejamento dos
servicos de saude. Recomenda uma sistematica de trabalho com foco
epidemiolégico e demonstra que existe evidencia suficiente em relagdo a
normativas nacionais e internacionais que podem ser usadas como apoio para o
desenvolvimento de politicas publicas relacionadas a deficiéncia e as anomalias
congénitas. Finalmente visa ajudar a melhorar os cuidados de saude no Uruguai,
concentrando-se em algumas anomalias congénitas para as quais medidas de
prevencao estao disponiveis. Salienta que envolver a cidadania nestas acdes e

indispensavel para atingir os objetivos desejados.
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Grafico 1: Mortalidade infantil e anomalias congénitas no Uruguai
1986-2016
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Figura 2: Fluxograma de avaliagao para cardiopatias congénitas
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Figura 3: Fluxograma de avaliacdo para Sindrome de Down
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Figura 4: Fluxograma de avaliagdo para Defeitos do Tubo Neural
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Grafico 2: Frequéncia do total das anomalias congénitas selecionadas
notificadas ao RNDCER, de acordo com a condi¢cdo de nascimiento entre
2011-2014.
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ABSTRACT

The Zika virus (ZIKV) was identified in 1947 in the Zika forest in Uganda, but
recently ZIKV has emerged as a public health threat. The first evidence of human
infection occurred in 1952, in April 2007, the international community recognized
the first outbreak in humans. The ZIKV outbreak in the Americas began in Brazil in
2015, and from the second half of 2015 onward, cases of newborns with
microcephaly and eye abnormalities began to be reported. On February 1st, 2016,
the World Health Organization (WHQO) declared that the clusters of microcephaly
cases and Guillain- Barré syndrome in areas affected by ZIKV constituted a Public
Health Emergency of International Concern. Seldom there has been such vast
production in the scientific literature in record time. In this report we discuss the
impact of ZIKV infection in global health, the detection of microcephaly, the
recognition of a clinical phenotype of ZIKV embryopathy, the epidemiological
situation of ZIKV and Surveillance Systems of Congenital Anomalies in the
Americas, and the public health importance and action. This is a unique
opportunity to develop, strengthen, and improve the surveillance systems for
congenital anomalies in the word, as well as the Teratogen Information Services,
which will enable better understanding of new emerging teratogenic factors and
the establishment of networks to monitor indicators of progress for each country.
Health systems should prepare for this challenge and strengthen prevention
measures for congenital anomalies. Furthermore, the fight against disease
transmitting vectors must be reinforced with support of informed community and
society.

Keywords: Zika virus, outbrake, microcephaly, Surveillance Systems of
Congenital, Anomalies, Policy making, Health System

. This is an open access article distributed under the terms of the Creative Commons Attribution-

NonCommercial-NoDerivs 3.0 IGO License, which permits use, distribution, and reproduction in any
medium, provided the original work is properly cited. No modifications or commercial use of this article are
permitted. In any reproduction of this article there should not be any suggestion that PAHO or this article
endorse any specific organization or products. The use of the PAHO logo is not permitted. This notice
should be preserved along with the article’s original URL.
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ABSTRACT

The Zika virus (ZIKV) was identified in 1947 in the Zika
forest in Uganda, but recently it has emerged as a public
health threat. The first evidence of human infection occurred
in 1952, but only in April 2007 was the first outbreak in
humans recognized. In the Americas, a ZIKV outbreak
began in Brazil in 2015, and from the second half of 2015
onward, a substantial number of newborns with severe
microcephaly began to be reported to health authorities. In
February 2016, the World Health Organization (WHO)
declared that the clusters of microcephaly cases in areas
affected by ZIKV constituted a Public Health Emergency of
International Concern. Seldom has there been such a result-
ingly vast production of scientific literature in record time.
In this report we discuss the impact of ZIKV infection
during pregnancy, the diagnosis and surveillance of micro-
cephaly, the recognition of a clinical phenotype of ZIKV con-
genital infection, and opportunities for public health action.
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Grande do Sul, Brazil. Send correspondence to Lavinia Schuler-
Faccini, at Ischuler@hcpa.edu.br

2 London School of Hygiene and Tropical Medicine School, London,
United Kingdom.

We consider this to be a unique opportunity for countries in
the Region of the Americas to develop, strengthen, and
improve surveillance systems for congenital anomalies and
teratogen information services. Creating health needs
assessiment tools for low- and middle-income countries may
help them to develop effective policies to ensure primary,
secondary, and tertiary prevention measures for congenital
anomalies. Such initiatives will be useful for ZIKV congen-
ital syndrome control and also for having a much wider
impact on a significant proportion of preventable and man-
ageable congenital conditions.

Keywords Zika virus; microcephaly; epidemiological
surveillance; Americas.

On 1 February 2016, the World Health Organization
(WHO) declared that the clusters of microcephaly
cases and other neurological disorders such as
Guillain-Barré syndrome in some areas affected by
Zika virus (ZIKV) constituted a Public Health
Emergency of International Concern (PHEIC) (1). “The
increased prevalence of microcephaly at birth is partic-
ularly alarming, because it is a painful burden on the
families and communities,” pointed out WHO
Director-General Margaret Chan (2).

The Zika virus was identified in the 1940s in the Zika
forest in Uganda in monkeys. The first evidence of in-
fection in humans occurred in 1952. Some five decades
later, the international community recognized that the
first ZIKV outbreak in humans had occurred in April
2007 in Yap, one of the states of the Federal States of
Micronesia, in the Pacific Ocean. At that time, the
transmission was reported in 10 other Pacific island
countries and areas (3). In the Americas, the virus en-
tered through Brazil, probably in 2013 (3). By
November 2016, 48 countries in the Americas had re-
ported autochthonous cases (4), with the Aedes aegypti
mosquito being the most significant vector (5).

In this report we discuss the impact of ZIKV infec-
tion in pregnancy, the diagnosis and surveillance of
microcephaly, the recognition of a clinical phenotype
of ZIKV congenital infection, and opportunities for
public health action in countries in the Americas.

HOW THE MICROCEPHALY OUTBREAK
WAS DETECTED

In early 2015, Brazil’s Ministry of Health began to
receive reports of cases of an eruptive condition of un-
known cause, especially in states in the Northeast

medium, provided the original work is properly cited. No modifications or commercial use of this article are permitted. In any reproduction of this article there should not be any suggestion that
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region (6), and by April 2015, ZIKV was detected in
those patients (7). The clinical manifestations were
mild, with many regressing spontaneously without
any clinical intervention. From the second half of 2015
onward, cases of newborns with microcephaly (8) and
eye abnormalities began to be reported (9).

Microcephaly is defined as a smaller than expected
occipital-frontal head circumference (OFHC) for
gender and gestational age. Since the growth of the
cranium depends on the forces of the expanding brain,
microcephaly is a measure of brain development.
Measurement of newborn OFHC is a screening tool for
detecting microcephaly independently from its cause.
This condition is a clinical finding that can manifest in
isolation or as part of different syndromes caused by
genetics (genetic or chromosomal) or environmental
factors.

In Brazil, between October 2015 and November
2016, 10 276 cases of microcephaly were reported in
accordance with the definition of the Health
Ministry’s surveillance protocol, which includes
newborns and fetal losses. Of these, 3 113 (30.3%) of
the cases remain under investigation at the time of
this manuscript submission, 2 189 cases (21.3%) have
been confirmed for microcephaly and/or central ner-
vous system abnormalities suggestive of congenital
infection, and 4 974 cases were ruled out (10). In 2010,
the Brazilian Live Birth Information System (SINASC)
reported a prevalence of microcephaly in Brazilian
newborns of 5.7 cases per 100 000 live births (11).
However, according to the Latin American Network
of Congenital Malformations (ECLAMC), in Brazil
there had been no reliable data on microcephaly
before the Brazilian epidemic, even for those cases
considered to be severe. Thus, at this time, the focus
on this anomaly could lead to overreporting and mis-
diagnosis (12).

CLINICAL PHENOTYPE AND THE
RECOGNITION OF A NEW TERATOGENIC
SYNDROME

In Brazil, by one year after the ZIKV outbreak, more
the 1 500 cases of congenital microcephaly associated
with maternal ZIKV infection had been described. The
phenotype can be defined as an “embryo-fetal brain
disruption sequence by the Zika virus” (EFDS-ZIKV).
The phenotype involves severe cerebral lesions and a
dysmorphic spectrum ranging from babies with mild/
moderate to severe microcephaly secondary to the
brain disruption sequence, and often neurological
signs of cortical damage such as hypertonia and ar-
throgryposis (13).

Table 1 summarizes the clinical findings (from neu-
roimaging and pathology) from the reported cases,
most of which were autochthonous infections in Brazil.
Two reports are directed towards the neuroimaging
findings, and two others have relevant information
about the fetal postmortem findings. It is now ac-
knowledged that microcephaly is perhaps only part of
the spectrum of congenital ZIKV infection, where

Larrandaburu et al. ® Zika virus infection and congenital anomalies in the Americas

some babies born without microcephaly have mani-
fested neurological abnormalities only after the neona-
tal period (14).

EPIDEMIOLOGICAL SITUATION OF ZIKA
VIRUS AND SURVEILLANCE SYSTEMS FOR
CONGENITAL ANOMALIES IN THE
AMERICAS

By November 2016, 48 countries/territories of the
Americas had already confirmed cases of autochtho-
nous ZIKV infection (increasing from 34 at the begin-
ning of 2016). Besides Brazil (with more than 1 500
cases), 20 countries had reported congenital syndromes
associated with Zika virus: Colombia (58 cases); the
United States of America (31); Guatemala (15); French
Guiana and Martinique (14 each); the Dominican
Republic (10); Panama (5); El Salvador and Puerto Rico
(4 each); Plurinational State of Bolivia (3); Costa Rica,
Honduras, Paraguay, and Suriname (2 each); and
Argentina, Canada, Grenada, Guadeloupe, Haiti, and
Trinidad and Tobago (1 each).

Thirteen countries/territories in the Region of
the Americas (Brazil, Colombia, the Dominican
Republic, El Salvador, French Guiana, Guadeloupe,
Guatemala, Honduras, Jamaica, Martinique, Puerto
Rico, Suriname, and Venezuela) have reported an
excess of Guillain-Barré syndrome (GBS), with at least
one case involving laboratorial confirmation of ZIKV
(5, 14). Before 2015, only 11 countries in the Americas
had a surveillance system for congenital anomalies
(S8SCA): 5 in the Andean Region and Southern Cone
(Argentina, Brazil, Chile, Colombia, Uruguay), 3 in the
Caribbean and Central America (Costa Rica, Cuba,
Puerto Rico), and 3 in North America (Canada, Mexico,
United States). After the ZIKV outbreak in 2015,
8 countries started an SSCA program: 3 in the Andean
Region (Ecuador, Paraguay, Peru) and 5 in the
Caribbean and Central America (Dominica, the
Dominican Republic, El Salvador, Nicaragua, Panama).

Other modes of transmission, such as sex, blood
transfusions, and organ transplants, may contribute
(albeit on a much smaller scale) to the spread of the
disease (15).

Table 2 summarizes the main characteristics of con-
genital anomaly surveillance systems, along with the
baseline for microcephaly prevalence at birth in Latin
America before the ZIKV epidemic in 2015. Brazil,
for example, has had the nationwide Live Birth
Information System (SINASC). The certificate of live
birth is compulsory, and the presence of congenital
anomalies must be registered on it. It was precisely
this system that, despite its many weaknesses (mainly
underreporting), enabled the confirmation of the mi-
crocephaly outbreak in Brazil, which had been ini-
tially notified by pediatric neurologists. Costa Rica
and Uruguay have had population-based systems for
the surveillance of congenital anomalies, while other
countries have had hospital-based systems, one of
which includes data from various South American
countries.

Rev Panam Salud Publica 41, 2017
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TABLE 1. Clinical phenotype of Zika virus embryopathy in confirmed and suspected cases

Published studies and case reports
(no. of cases)

Clinical, neuroimaging, and pathological findings

A B c D E F G H I J K
(35) (3 (4) (1) (1) ) (12) 4 (3 (@) (13
Microcephaly X X X X X X X X ND*
Corpus callosal anomaly X ND X ND X X X ND X X X
Vermian anomaly X ND X ND ND X ND ND ND ND ND
Variable ventricular dilatation X ND X X X X X ND X X X
Cerebral calcifications X X X X X X X X X X X
Brain atrophy X ND ND ND X X ND ND ND X ND
Enlarged cisterna magna X ND ND ND ND X ND ND ND X X
Hypoplasia of the brain stem and spinal cord ND ND ND X ND ND ND ND ND X X
Neuronal migration disorders X ND X X X X X ND X X ND
Variable gliosis ND ND ND ND X ND ND X ND ND ND
Microphthalmia X ND ND ND ND ND ND ND NA® NA NA
.:T\:Ee;;ﬁ::gns in the macula and gross macular pigment ND X ND ND ND ND ND ND NA NA ND
Fovea reflex loss ND X ND ND NA ND ND ND NA NA ND
Hypertonia, spasticity, seizures, hyperreflexia,
irritability, tremors X ND ND ND NA ND ND ND NA NA X
Oligohydramnios and anhydramnios ND ND ND ND ND ND X ND NA NA ND
;\rlignrai;?al arterial flow in the cerebral or umbilical ND ND ND ND ND ND X ND NA NA ND
Intrauterine growth restriction ND ND ND ND ND ND X ND NA NA ND
Elective termination of pregnancy NA NA NA X X NA NA NA NA NA NA

Source: Prepared by the authors from information in items included in this article’s References listing and in other sources: A: (8); B: (9); C: Jouannic JM, Friszer S,
Leparc ND, Goffart |, et al. Zika virus infection in French Polynesia. Lancet. 2016 Mar 12;387(10023):1051-2.; D: Mlakar J, Korva M, Tul N, Popovi¢ M, Polj$ak-Prijatelj
M, Mraz J, et al. Zika virus associated with microcephaly. N Engl J Med. 2016 Mar 10;374(10):951-8.; E: Driggers RW, Ho CY, Korhonen EM, Kuivanen S, Jdaskeldinen
AJ, Smura T, et al. Zika virus infection with prolonged maternal viremia and fetal brain abnormalities. N Engl J Med. 2016 Jun 2,374(22):2142-51.; F: Oliveira Melo AS,
Malinger G, Ximenes R, Szejnfeld PO, Alves Sampaio S, Bispo de Filippis AM. Zika virus intrauterine infection causes fetal brain abnormality and microcephaly: tip of
the iceberg? Ultrasound Obstet Gynecol. 2016 Jan;47(1):6-7.; G: (13); H: Martines RB, Bhatnagar J, Keating MK, et al. Notes from the field: evidence of Zika virus
infection in brain and placental tissues from two congenitally infected newborns and two fetal losses Brazil. MMWR Morb Mortal Wkly Rep 2016;65:159-60.;

I: Cavalheiro S, Lopez A, Serra S, Da Cunha A, da Costa MD, Moron A, et al. Microcephaly and Zika virus: neonatal neuroradiological aspects. Childs Nerv Syst. 2016
Jun;32(6):1057-60.; J: de Fatima Vasco Aragao M, van der Linden V, Brainer-Lima AM, Coeli RR, Rocha MA, Sabral da Silva P, et al. Clinical features and neuroimaging
(CT and MRI) findings in presumed Zika virus related congenital infection and microcephaly: retrospective case series study. BMJ, 2016 Apr 13;353:11901.; K: van der
Linden V, Pessoa A, Dobyns W, Barkovich AJ, Janior HV, Filho EL. Description of 13 infants born during October 2015-January 2016 with congenital Zika virus infection
without microcephaly at birth — Brazil. MMWR Morb Mortal Wkly Rep. 2016 Dec 2;65(47):1343-8.

*ND = not described.

b NA = not applicable.

It is important to note that in 2010 the 63rd World in the health system, such as surveillance, prevention,
Health Assembly adopted a resolution urging coun- and assistance related to Zika virus infections and the
tries to develop systems and to train staff in relation to occurrence of microcephaly. The example of Brazil is
the prevention of congenital anomalies, as well as to illustrative: meetings and discussions led to produc-
strengthen surveillance systems (16). The resolution tion of a publication on integrated protocols for facing
also called on countries to provide appropriate health Zika virus infections, including surveillance and man-
care for people with congenital anomalies and for their agement of care for pregnancies and for affected in-
families. This step has been neglected in public agen- fants (the latest version of this document is available
das, despite the efforts of nongovernmental organiza- at: http://portalarquivos.saude.gov.br /images/pdf/
tions, health professionals, and health authorities. 2016 /dezembro /12 /orientacoes-integradas-

Beginning with the microcephaly outbreak in Brazil vigilancia-atencao.pdf).

(6), and in accordance with WHO recommendations,
several countries in the Americas began to implement PUBLIC HEALTH IMPORTANCE AND

actions focused on detecting ZIKV infections and mi- ACTION

crocephaly and other congenital anomalies. These ac-

tions by the ministries of health have mainly included The ZIKV outbreak in the Americas began in Brazil
training health professionals and developing and and has spread throughout the Region of the Americas. In
strengthening guidelines and registers. Another chal- contrast to other infections caused by arboviruses trans-
lenge has been to integrate different health functions mitted by the same vector (A. aegypti), such as dengue,
that are generally conducted by separate departments chikungunya, and yellow fever (which can be fatal),
Rev Panam Salud Publica 41, 2017 3
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ZIKV has mild symptoms in the affected person but has a
devastating teratogenic potential (17, 18). This situation is
quite critical for families, as well as a challenge for health
systems. The technology available has already enabled
recognition of the genomic sequence of ZIKV, which may
help explain the epidemiological findings and the neuro-
tropism. The surveillance systems for communicable dis-
eases are on maximum alert, and various government
actions at the regional level have been taken in an attempt
to reverse the current lack of data, improve information,
and develop a common strategic plan to control the
epidemic.

With ZIKV, there is no safe period in pregnancy, and
babies can be adversely affected in all pregnancy tri-
mesters (13). Therefore, the WHO has issued recom-
mendations about monitoring infection by ZIKV and
its consequences, including actions for surveillance
and notification of cases of microcephaly and GBS.
These recommendations differ according to a country’s
situation: a) with epidemic transmission of ZIKV; b)
with possible endemic transmission of the virus; c) at
risk of transmission of the virus; and d) with no risk or
low risk of transmission of ZIKV by vector mosquitoes.

In general, in line with recommendation that the
WHO has made to member states, some of the indica-
tors that should be reported are: 1) number of ZIKV
cases; 2) number of ZIKV deaths; 3) number of GBS
cases and deaths; 4) number of microcephaly cases; 5)
number of other anomalies; 6) number of countries
with autochthonous transmission; and 7) number of
newly affected countries.

In addition, cases of microcephaly should continue
to be monitored, accuracy of OFHC measurement in
newborns should be improved, and appropriate inter-
nationally established growth curves (such as those of
the INTERGROWTH-21st Consortium (19)) should be
used. Finally, in countries where the epidemic is al-
ready present, it is important to have a more sensitive
but less specific tool to detect brain abnormalities, such
as defining microcephaly to include head circumfer-
ence less than 2 z-scores below the mean.

Nevertheless, this more inclusive definition of
microcephaly cannot be generalized. In Brazil, for ex-
ample, with 3 000 000 births per year, a less strict defi-
nition of microcephaly (head circumference of 33 cm or
less) led to a significant number of healthy babies
being included in routine exam protocols. The health
system almost collapsed due to thousands of babies
being referred for clinical and laboratory protocols.
Therefore, both the risks and the benefits of different
criteria for inclusion of suspected cases of brain anom-
alies should be assessed separately for each country
and each scenario. A good discussion of different diag-
nostic criteria for suspected microcephaly is given by
Victora et al. (19).

In the countries where Zika virus infection is
spreading, other congenital infections, such as syphi-
lis, cytomegalovirus, and toxoplasmosis, are also
prevalent, but rarely diagnosed early. Microcephaly
can also be secondary to prenatal alcohol consump-
tion, which is also not diagnosed in the neonatal
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period. Therefore, surveillance systems that are sensi-
tive to microcephaly will have the benefit of also diag-
nosing other preventable cases of this congenital
defect. The focus should be on prevention, early de-
tection, and management of cases and evaluation of
health needs to help prioritize actions. Currently, there
are cohorts of infants and pregnant women who are
being followed very closely by the health systems of
different countries in the Americas. This active search
for congenital anomalies will uncover many more
cases of microcephaly and other abnormalities that
would otherwise be missed. Upon being detected by
the health system, the babies and their families should
be able to count on specific early diagnosis, in line
with the Convention on the Rights of Persons with
Disabilities (20).

The Latin American Network of Congenital
Malformations (ECLAMC) is taking the first steps to
form a regional surveillance network that aims to: a)
disseminate, via a Web page, the base frequencies of
congenital anomalies at birth and b) provide statistical
programs that any person or ministry of health can use
to analyze temporal (epidemic) or geographical (en-
demic) frequencies (12). In response to the WHO reso-
lution on birth defects (16), another initiative involves
specific courses directed to Latin American countries
on surveillance of birth defects and prematurity
(see, for example: http:/ /www.paho.org/clap/index.
php?option=com_content&view=article&id=421:
comprometidos-en-la-prevencion-y-vigilancia-de-
anomalias-congenitas-y-partos-prematurosé&ltemid=
354&lang=en).

It is important to ensure that all these activities help
develop local efforts that work toward recognizing
congenital anomalies and their causes, as well as train-
ing experts in disabilities and rehabilitation. One in-
strument that might help low- and middle-income
countries in these endeavors is the Health Needs
Assessment Toolkit for Congenital Disorders, which
was developed by the PHG Foundation and is freely
available (http:/ /www.bornhealthy.org/toolkit.html).

CONCLUSIONS

Seldom has there been in the scientific literature
such vast production in record time as has occurred
with the congenital ZIKV infections and the micro-
cephaly outbreak in Brazil. From the detection of cases
of embryopathy by ZIKV, it is possible to delve into the
etiology of microcephaly and other congenital anoma-
lies. The neurological findings described initially may
be the tip of the iceberg. We consider this to be a unique
opportunity to develop, strengthen, and improve the
surveillance systems for congenital anomalies, as well
as teratogen information services, in the Region of the
Americas. This will help develop knowledge on poten-
tial new and emerging teratogenic agents, and help
establish networks to monitor indicators of progress in
each country.

WHO has started coordinating efforts to define the
congenital Zika virus syndrome and has issued an
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open invitation to all partners to join in this effort (21).
Creating health needs assessment tools for low- and
middle-income countries may help to develop effec-
tive policies to ensure primary, secondary, and tertiary
prevention measures for congenital anomalies. In ad-
dition, until a ZIKV vaccine is available, an informed
society is the best ally in effectively acting on vector
control and protecting individuals. Also critical is an
intersectoral policy related to housing, sanitation sys-
tems (especially for quality water supply and garbage
collection), and health care. These kinds of initiatives
will be useful for ZIKV congenital syndrome control,
and they can also have a much wider impact on a sig-
nificant proportion of preventable and manageable
congenital conditions.
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RESUMEN

La infeccion por el
virus del Zika y las
anomalias congénitas
en la Region de las
Américas:
oportunidades para la
accion regional

Palabras clave

El virus del Zika (ZIKV) se identificé en 1947 en el bosque de Zika, en
Uganda, pero recientemente ha surgido como una amenaza para la salud
publica. Los primeros datos de la infeccién en seres humanos surgieron en
1952, pero no fue hasta abril del 2007 que se reconocié el primer brote en
seres humanos. En la Region de las Américas, en el 2015 se inici6é un brote
del virus en el Brasil, y desde la segunda mitad de ese afio en adelante se
empezé a notificar a las autoridades de salud un niimero considerable de
recién nacidos con microcefalia grave. En febrero del 2016, la Organizacion
Mundial de la Salud (OMS) declaré que los conglomerados de casos de
microcefalia detectadas en las zonas afectadas por el ZIKV constituian una
emergencia de salud publica de importancia internacional. Raramente ha
habido una consiguiente producciéon tan vasta de publicaciones cientificas
en un tiempo récord. En este informe se aborda la repercusion de la infec-
cion por el ZIKV durante el embarazo, el diagnéstico y la vigilancia de la
microcefalia, el reconocimiento de un fenotipo clinico de la infeccién con-
génita por el ZIKV y las oportunidades para las intervenciones de salud
ptublica. Consideramos que se trata de una oportunidad tnica para los
paises de la Region de las Américas de desarrollar, fortalecer y mejorar los
sistemas de vigilancia de las anomalias congénitas y los servicios de infor-
macién sobre teratégenos. La creacion de herramientas de evaluacion de
las necesidades de salud para los paises de ingresos bajos y medianos
puede ayudarles a elaborar politicas eficaces destinadas a asegurar medi-
das preventivas primarias, secundarias y terciarias para las anomalias
congénitas. Dichas iniciativas serdn ttiles para el control del sindrome
congénito del ZIKV y también para tener una incidencia mucho mayor
sobre una proporcién significativa de las enfermedades congénitas preve-
nibles y controlables.

Virus Zika; microcefalia; vigilancia epidemiolégica; Américas.

RESUMO

Infeccéao pelo virus Zika

e malformacoes
congénitas nas
Américas:
oportunidades para
acao regional
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O virus Zika (ZIKV) foi identificado em 1947 em animais na floresta de
Zika, em Uganda, mas se tornou um grande risco a satide ptiblica nos dlti-
mos anos. A primeira evidéncia de infeccdo humana data de 1952, porém o
primeiro surto em seres humanos foi registrado somente em abril de 2007.
Na Regido das Américas, o Brasil registrou um surto de zika em 2015 ¢, a
partir de meados daquele ano, passou a ser notificado aos 6rgios de satide
um numero consideravel de casos de recém-nascidos com microcefalia
grave. Em fevereiro de 2016, a Organizacio Mundial da Satide (OMS)
decretou que a concentragio de casos de microcefalia nas dreas de ocorrén-
cia de zika representava uma situacdo de emergéncia em satide publica de
interesse internacional. Raras vezes se viu tamanha producédo de conheci-
mento cientifico em tdo pouco tempo. Este artigo examina as consequén-
cias da infeccdo pelo virus Zika durante a gestagio, discorre sobre o
diagndstico e a vigilancia de casos de microcefalia e a identificacio de um
fenotipo clinico da infec¢do congénita pelo ZIKVS e aponta oportunidades
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para acao em satude publica. Os autores consideram ser esta uma opor-
tunidade tinica aos paises da Regiao das Américas de expandir a capacidade
e reforgar e melhorar a qualidade dos sistemas de vigilancia de malfor-
macoes congénitas e os servigos de informacdo sobre teratogenicidade.
Desenvolver instrumentos para avaliar as necessidades em satde dos
paises de baixa e média renda pode favorecer a formulacao de politicas
eficazes que garantam medidas de prevengdo primdria, secunddria e ter-
cidria de malformacoes congénitas. Tais iniciativas possibilitariam o con-
trole da sindrome congénita do zika e também poderiam repercutir mais
amplamente em um conjunto importante de afecgdes congénitas que
podem ser prevenidas e controladas.

Palavras-chave Zika virus; microcefalia; vigilancia epidemiologica; Américas.
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CONSIDERAGOES FINAIS

As anomalias congénitas sdo consideradas um problema de saude publica, em
todo o mundo. Elas estdo associadas a uma morbi-mortalidade significativa
frequentemente causa deficiéncia e representam um custo significativo para o
sistema de saude e para a sociedade em seu conjunto (Christianson e col 2006,
Howson e col 2008). O Uruguai € um pais de renda média e 0 menor da América
do Sul, tem uma populacdo de menos de 3.300.000 habitantes. Com redugéao
acentuada da Ml em torno de 70% nas trés ultimas décadas (MSP, 2017), estima-
se que a cada ano, entre 1.000 e 1900 criangas nascem no Uruguai com uma AC
(Castilla & Orioli, 2004, Larrandaburu & Giachetto, 2012).

No primeiro artigo (Capitulo IV), documentou-se o conhecimento existente de
normas, resolugdes, convengdes sobre anomalias congénitas e os direitos das
pessoas com deficiéncia ao redor do mundo com foco no Uruguai. Praticamente
todas as normativas contemplam a saude, como um direito integral e universal. A
partir dessas referéncias avaliamos o cenario de pessoas diagnosticadas pela
triagem neonatal no Uruguai. O artigo discute a situagao atual das doencas raras,
com foco especial nas pessoas com deficiéncia, bem como o desenvolvimento de
novas legislagcdes analisadas através do Plano Integral de Defeitos Congénitos e
Doencas Raras. Foram discutidos também os aspectos éticos da obrigatoriade da
realizacédo dos estudos de triagem nos recem-nacidos. Mostrou-se também, a
forma como o menor pais da América do Sul tem incorporado politicas publicas
através de leis sustentaveis, baseadas nos direitos, ética, ciéncia e na
coparticipacao, visualizando os desafios que ainda ficam pela frente.

No segundo artigo, (Capitulo V) definiu-se o perfil epidemioldgico e os fatores de
risco no grupo de recém-nascidos que apresentaram estudos de triagem
neonatais anormais detectados pelo PNPNL entre 2010-2014 no Uruguai. Nao se
observaram diferencas nas frequéncias da prevaléncia das patologias incluidas
na pesquisa obrigatéria no Uruguai, com exceg¢do da Deficiéncia de acil-CoA
desidrogenase de cadeia média, quando comparadas com a literatura

internacional (Orphanet, 2018). Apesar dos avancos na reforma da saude no
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Uruguai (Gonzalez e col, 2009, Aran & Laca 2011), os resultados de este trabalho
demonstram que se deve dedicar maiores esforcos em relagdo melhoramento da
instrucdo materna, cuidado pré-natal e prevengcdo primaria de anomalias
congénitas. Em relagdo a vigilancia destas doengas, muito poucos registros de
anomalias congénitas no mundo incluem como o RNDCER a notificagdo
obrigatéria das patologias diagnosticadas pelo programa de triagem neonatal
(Erickson, 1991). Este estudo permitiu avaliar as caracteristicas da populagao
com pesquisa neonatal alterada, com foco epidemioldgico, estudo sem
precedentes no pais. Quase 400 casos de anomalias que podem ser
significativamente modificados pelo tratamento precoce, foram detectados,
reforcando a importancia do PNPNL. Como comentado por Howells e col (2012) a
transmissao de informagdes dos servigos clinicos para o sistema de saude é
chave para um acompanhamento adequado e manejo deste grupo de pacientes.
Esta pesquisa abordou uma sistematica de estudo que permite ampliar esta
mesma metodologia para avaliar outras anomalias congénitas mais prevalentes.
Pretende-se contribuir em colocar o foco na atencao sanitaria das anomalias
congénitas no Uruguai, a partir, daquelas incluidas na pesquisa neonatal
obrigatéria e valorizar a importancia da vigilancia epidemiolégica neste grupo de

patologias.

No terceiro artigo (Capitulo VI) avaliam-se as necessidades de saude das trés
anomalias mais frequentes no Uruguai a traves do “toolkit” desenvolvido pela
Public Heatlh Genetics Foundation em Cambridge, UK (Nacul e col, 2013).
Determinou-se que entre 2011 e 2014, 40% dos o6bitos fetais (OF) e 46% dos
nascidos vivos (NV), notificados ao RNDCER, corresponderam a cardiopatias
congénitas (CC), Sindrome de Down (SD) e defeitos do tubo neural (DTN). Este
grupo representou 0,42% (813/192.090) do total de NV e 2,62% (35/1334) dos
OF. Confirmou-se que na populagdo do Uruguai a idade materna avangada (>35
anos) foi um fator de risco para SD (Moorthie e col, 2017), os resultados
demonstraram que o 16% da populagcéo das maes de 35 ou mais anos no Uruguai
contribuiram com 56% dos recém-nascidos com esta entidade, no periodo

analisado. O nascimento de pré-termo, baixo peso ao nascer e depressao
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neonatal foram claros fatores de risco nos rescem-nascidos com alguma das

anomalias selecionadas.

No quarto artigo (Capitulo VII) examinaram-se as consequéncias da epidemia de
microcefalia no Brasil pela infecgdo do virus zika (ZIKV) durante a gestagao.
Discorre sobre o diagndstico e a vigilancia de casos de microcefalia e a
identificacdo de um fendtipo clinico da infecgdo congénita pelo ZIKV. Aponta
como um efeito adverso pode-se transformar e uma oportunidade. Revisa as
competéncias e atributos dos sistemas de vigilancia para AC na América Latina e
resume as prevaléncias de microcefalia, incluindo dados do Uruguai nao
publicados previamente. Os autores consideram ser esta uma conjuntura e
chance unica para que os paises da Regido das Ameéricas possam expandir a
suas capacidades. Assim como também desenvolver, reforcar e melhorar a
qualidade dos sistemas de vigilancia de malformag¢des congénitas e os servigos
de informagao sobre teratdgenos. O artigo sugere que o desenvolvimento de
instrumentos para avaliar as necessidades em saude dos paises de baixa e
meédia renda poderia favorecer a formulagdo de politicas eficazes que garantam

medidas de prevencgao primaria, secundaria e terciaria de anomalias congénitas.

Por ultimo, os resultados descritos nos capitulos IV, V, VI e VIl sdo originais,
determinaram a prevaléncia ao nascimento de um grupo de patologias congénitas
no Uruguai. Dita informacdo n&o estava disponivel ou ndo estava atualizada, e
podera ser empregada como linha de base para medir o impacto das agdes que o
Ministério de Saude esta desenvolvendo, para a obtengao dos objetivos sanitarios
nacionais. De uma forma geral, demonstraram que existe evidencia suficiente em
relacdo a normativas nacionais e internacionais que podem ser usadas como
apoio para o desenvolvimento de politicas publicas relacionadas a deficiéncia e as
anomalias congénitas. Recomendaram uma sistematica de trabalho com foco
epidemiolégo e uso de instrumentos apropriados para avaliar as particularidades
locais e estabelecer a carga das doengas. Estas agdes permitirdo controlar nao
somente as eventuais consequéncias da SCVZ, mas que também poderiam

repercutir abrangentemente num conjunto de anomalias congénitas que podem
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ser prevenidas e controladas. Salientam que envolver a cidadania em toda nessas

acgdes € indispensavel para atingir os objetivos desejados.
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PONTO DE VISTA

Os Objetivos de Desenvolvimento Sustentavel tém como objetivo resolver as
necessidades das pessoas, tanto nos paises desenvolvidos como nos paises em
desenvolvimento, enfatizando que ninguém deve ser deixado para tras. Por tanto,
esto também inclui as pessoas que apresentam doencgas raras, anomalias
congénitas e deficiéncia. Dito posicionamento é consonante com as resolugdes da
OMS. S6 porque uma doenga afeta um pequeno numero de pessoas iSso ndo a
torna irrelevante ou menos importante do que as doencgas que afetam milhdes de
pessoas. Para dar respostas adequadas a esses problemas, € essencial continuar
no caminho da conscientizacdo entre os diferentes atores que tém o poder na
toma de decisdes politicas, cientificas e sociais. Participar mais ativamente em
comemoragdes dos dias nacionais ou internacionais da deficiéncia, das doencgas
raras, dos defeitos congénitos, da sindrome de Down, entre outros, € uma boa
alternativa para que estes facam parte permanente da agenda publica. A
sociedade civil empoderada é um aliado estratégico para prosseguir, acreditamos
que é peremptorio entregar mensagens convincentes com conteudos cientificos
baseados nas evidencias. No Uruguai é primordial regulamentar a genética
médica dentro das prestacdes de saude do Sistema Nacional Integrado de Saude.
Um grupo importante dos casos aqui avaliados demandou algum tipo de estudo
genético e/ou consulta especializada. Embora ndo tenha sido o objetivo abordar o
acesso, a oportunidade do diagnéstico e aconselhamento genético, as
informacdes aqui obtidas podem servir de insumos para o planejamento do
sistema de saude. Incorporar neste processo a economia de saude para a
avaliacdo dos costes e chave para poder avanzar. Uma melhor compreensao da
etiologia e dos fatores de risco das anomalias congénitas, junto com uma melhor
disponibilidade de novas tecnologias e servicos, tornardo mais possivéis 0s
beneficios na saude na area da genética médica. Definitivamente, a viséo global e
abrangente sera a tatica mais eficiente para dar resposta racional para estes
problemas. A conjungdo politica das agendas da deficiéncia, das anomalias

congénitas e doencgas raras, necessariamente, sera parte de um processo cuja
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evolugdo ira variar de pais para pais, de regido para regido de acordo com os

seus indicadores epidemioldgicos, demograficos, sociais e as prioridades locais.

123



REFERENCIAS BIBLIOGRAFICAS

. American Academy of Pediatrics, Susan Rose, and the Section on
Endocrinology and Committee on Genetics, American Thyroid
Association, Rosalind Brown, and the Public Health Committee and
Lawson Wilkins Pediatric Endocrine Society. Update of Newborn
Screening and Therapy for Congenital Hypothyroidism (2006). Pediatrics;
117:2290-2303.

. Aran D, Laca H (2013). The health system of Uruguay. Salud Publica
Mex; 53 suppl 2:S265-S274.

. Baird PA, Anderson TW, Newcombe HB, Lowry RB (1988). Genetic
disorders in children and young adults: a population study. American
Journal of Human Genetics; 42(5):677-693.

. Ballantyne A, Goold I, Pearn, A & WHO Human Genetics Programme
(2006). Medical genetic services in developing countries: the ethical, legal
and social implications of genetic tesing and screening. Geneva: World
Health Organization. Disponivel em
http://www.who.int/iris/handle/10665/43288. Accesado 15 de Maio de
2018.

. Borrajo GJ (2007). Newborn screening in Latin America at the beginning
of the 21st century. J Inherit Metab Dis; 30 (4):466-81.

. Brent RL (2001). The cause and prevention of human birth defects: What

have we learned in the past 50 years? Congenit Anom (Kyoto); 41:3-21.

. Cabella W (2012). Analisis de la situacion en poblacién Uruguay.
Montevideo: UNFPA, (2012). Disponivel em:
http://www.unfpa.org.uy/userfiles/publications/71 file1.pdf. Acessado 13

de fevereiro de 2018.
. Castilla E, Oriol I, Paz J, Dura MG. (1996). Prevencion de los defectos
congénitos. Fundacion Oswaldo Cruz. Editorial Fio-Cruz, Rio de Janeiro,

Brasil.

124


http://www.who.int/iris/handle/10665/43288
http://www.unfpa.org.uy/userfiles/publications/71_file1.pdf

9. Castilla E, Orioli IM. ECLAMC (2004). The Latin-American collaborative
study of congenital malformations. Community Genet.; 7:76-94.

10.Christianson A, Howson C, Modell B (2006). Global Report on Birth
Defects. The Hidden Toll of Dyin Gand Disabled Children. New York:
March of Dimes Birth Defects Foundation. White Plains. Disponivel em:

https://www.marchofdimes.org/global-report-on-birth-defects-the-hidden-

toll-of-dying-and-disabled-children-full-report.pdf. @ Acessado 13 de

fevereiro de 2017.

11.Christianson A, Zimmern R, Kristoffersson U, Schmidtke J, Kent A, Raouf
R, Barreiro C, Nippert I. (2013). Health needs assessment for medical
genetic services for congenital disorders in middle- and low-income
nations. J Community Genet. Jul; 4(3): 297-308. Doi: 10.1007/s12687-
013-0150-4. Epub 2013 Jun 23.

12.Classificagdo Internacional de Doengas-CID-10 (2017). “List of Official
ICD-10 Updates [Internet]. Geneva: World Health Organization; c2017”.

Disponivel em:
http://www.who.int/classifications/icd/icd 10updates/en/index.html. 28
Setembro de 2017.

13.Critical Care Services Ontario. (2017) Rare Diseases Working Group
Report. Disponivel em:

http://ww.raredisorders.ca/content/uploads/rare diseases report 2017.pd

f. Acessado 13 de fevereiro de 2017.

14.Czeizel AE, Intddy Z, Modell B (1993). What proportion of congenital
abnormalities can be prevented? BMJ-British Medical Journal, 306(6876),
499-503.

15.Darmstadt GL, Howson CP, Walraven G, Armstrong RW, Blencowe
HK, Christianson AL, Kent A, Malherbe H, Murray JC, Padilla CD, Walani
SR (2016). Prevention of Congenital
Disorders and Care of Affected Children: A Consensus Statement. JAMA
Pediatr. Aug 1;170(8):790-3. Doi: 10.1001/jamapediatrics.2016.0388.

125


https://www.marchofdimes.org/global-report-on-birth-defects-the-hidden-toll-of-dying-and-disabled-children-full-report.pdf
https://www.marchofdimes.org/global-report-on-birth-defects-the-hidden-toll-of-dying-and-disabled-children-full-report.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Christianson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmern%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kristoffersson%20U%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schmidtke%20J%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raouf%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raouf%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Barreiro%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nippert%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23794314
https://www.ncbi.nlm.nih.gov/pubmed/23794314
https://www.bulas.med.br/cid-10/
http://www.who.int/classifications/icd/icd10updates/en/index.html
http://ww.raredisorders.ca/content/uploads/rare_diseases_report_2017.pdf
http://ww.raredisorders.ca/content/uploads/rare_diseases_report_2017.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Darmstadt%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Howson%20CP%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walraven%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Armstrong%20RW%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blencowe%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blencowe%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Christianson%20AL%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kent%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malherbe%20H%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Murray%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padilla%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walani%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/?term=Walani%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=27366873
https://www.ncbi.nlm.nih.gov/pubmed/27366873
https://www.ncbi.nlm.nih.gov/pubmed/27366873

16.Dolk H (2005). EUROCAT: 25 years of European surveillance of
congenital anomalies. Archives of Disease in Childhood Fetal and
Neonatal Edition; 90(5):F355-F358. Doi:10.1136/adc.2004.062810.

17.Elder GH, Jr (1998). The Life Course as Developmental. Child
Development, Vol. 69: pp. 1-12.

18.Erickson JD (1991). The International Clearinghouse for Birth Defects
Monitoring Systems: Past, present and future. Int J Risk Saf Med;
2(5):239-48. Doi: 10.3233/JRS-1991-2502.

19.Erickson JD (2000). Introduction: Birth Defect Surveillance in the United
States. Teratology, 61:1-3.

20.Estudo Latinoamericano de Malformagdes Congénitas-ECLAMC.

Disponivel em: http://www.eclamc.org/. Acessado 5 de abril 2017.

21.European Surveillance of Congenital Anomalies-EUROCAT. Disponivel
em: http://www.eurocat-network.eu/. Acessado 5 de abril 2017.

22.Federhen A, Vairo FP, Vanzella C, de Boer AP, Baldo G, Giugliani R
(2014). Pesquisa clinica e doengas raras: a situagao no Brasil/ Clinical
research and rare diseases: the Brazilian situation. J Bras Econ Saude.
Supl. (1):17-23.

23.Galan-Rodas E, Duefas M, Obando S, Saborio, M (2013). Tamizaje
neonatal en el Peru: jHacia donde vamos? Rev Peru Med Exp Salud
Publica vol. 30 n.4.

24.Gonzélez T, Olesker D, Oreggioni |, Setaro M, Pradere G, Buglioli M,
Carrasco P, Rodriguez M, Dean A (2009). La Construccién del Sistema
Nacional Integrado de Salud 2005-2009. Disponivel em:
https://psico.edu.uy/sites/default/files/cursos/nas_la_construccion.pdf.
Acessado 5 de dezembro 2017.

25.Howson C, Christianson A, Modell B (2008). Controlling Birth Defects:
Reducing the Hidden Toll of Dying and Disabled Children in Low-Income

Countries, Disease Control Priorities Project. Disponivel em:

https://www.marchofdimes.org/materials/partner-controlling-birth-defects-

reducing-hidden-toll-of-dying-children-low-income-countries.pdf.
Acessado 25 de Otubro de 2016.

126


https://www.ncbi.nlm.nih.gov/pubmed/?term=Erickson%20JD%5BAuthor%5D&cauthor=true&cauthor_uid=23511960
https://www.ncbi.nlm.nih.gov/pubmed/23511960
http://www.eclamc.org/
http://www.eurocat-network.eu/
http://www.jbes.com.br/images/edicao-especial2014/jbes-especial03.pdf
http://www.jbes.com.br/images/edicao-especial2014/jbes-especial03.pdf
https://psico.edu.uy/sites/default/files/cursos/nas_la_construccion.pdf
https://www.marchofdimes.org/materials/partner-controlling-birth-defects-reducing-hidden-toll-of-dying-children-low-income-countries.pdf
https://www.marchofdimes.org/materials/partner-controlling-birth-defects-reducing-hidden-toll-of-dying-children-low-income-countries.pdf

26.Howell RR, Terry S, Tait VF, Olney R, Hinton C F, Eichwald J, Cuthbert
C, Popovic T, Glidewell J (2012). CDC Grand Rounds: Newborn
Screening and Improved Outcomes. MMWR Weekly/Vol. 61/No. 21/.

27.Huete GA y Diaz VE (2009). “Estudio sobre situacion de Necesidades
Socio Sanitarias de las personas con Enfermedades Raras en Espafia-
Estudio ENSERIio”. Edicion octubre. FEDER (Federacién Espafiola de

Enfermedades Raras). Disponivel em https://enfermedades-

raras.org/images/stories/documentos/Estudio ENSERIio.pdf. Acessado 5
de maio de 2018.

28.Instituto Nacional de Estadisticas-INE (2012). “Consideraciones

metodoldgicas y conceptuales sobre los cuestionarios de Poblacion,
Hogares y Viviendas de los Censos 2011". Disponivel em:
http://www.ine.gub.uy/censos2011/resultadosfinales/consideraciones.pdf.
Acessado 27 de setembro de 2017.

29.International Clearinghouse for Birth Defects Monitoring Systems
(ICBDMS). Annual Report (2014). Disponivel em:
http://www.icbdsr.org/wp-content/annual_report/Report2014.pdf
Acessado 5 de abril 2018.

30.Kalter H, Warkany, J (1983). Congenital malformations. N. Engl. Med.,
308: 424-431; 491-497.

31.Kancherla V, Oakley GP Jr, Brent RL (2014). Urgent global opportunities
to prevent birth defects. Seminars in Fetal & Neonatal Medicine 19
153e160.

32.Larrandaburu M, Vaglio A, Lemes A, Quadrelli R (2003%). Defectos
congénitos en Uruguay: Un abordaje epidemioldgico. Tendencias en
Medicina, Afio Xl (23):66-70.

33.Larrandaburu M, Alonso J, Gutiérrez C (2003°). Prevencién Primaria de

los defectos de tubo neural. En Uruguay es necesaria la fortificacion de
alimentos con folatos?. Archivos de Ginecologia y Obstetricia Vol 41 (3)
107-111.

127


https://enfermedades-raras.org/images/stories/documentos/Estudio_ENSERio.pdf
https://enfermedades-raras.org/images/stories/documentos/Estudio_ENSERio.pdf
http://www.ine.gub.uy/censos2011/resultadosfinales/consideraciones.pdf
http://www.icbdsr.org/wp-content/annual_report/Report2014.pdf

34.Larrandaburu M, Giachetto G (2012). Importancia de los Defectos
Congeénitos y Enfermedades Raras. Seguimiento Domiciliario del Binomio
Madre-Hijo en Situacion de Vulnerabilidad. Primera Edicién. Comisién
Sectorial de Educacién Permanente, Universidad de la Republica,
Montevideo: Capitulo 8, pp 93-104.

35.Larrandaburu M, Noble A, Olivera Z (2013): Plan Integral de Defectos
Congénitos y Enfermedades Raras, Ministerio de Salud Publica.
Disponivel em
http://www.msp.gub.uy/sites/default/files/archivos adjuntos/DOCUMENT
0%20MARCQO%20PIDCER.pdf. Acessado 5 de junho de 2018.

36.Lenz W (1988.) A short history of thalidomide embryopathy. Teratology
38: 203-215.

37.L6pez-Camelo JS, Castilla EE, Orioli IM; INAGEMP (Instituto Nacional de
Genética Médica Populacional); ECLAMC (Estudio Colaborativo Latino

Americano de Malformaciones Congénitas) (2010). Folic acid flour

fortification: impact on the frequencies of 52 congenital anomaly types in
three South American countries. Am J Med Genet A;1522 (10):2444-58.
38.Lowry RB, Thunem NY, Anderson-Redick S (1989). Alberta Congenital
Anomalies Surveillance System. CMAJ: Canadian Medical Association
Journal;141(11):1155-1159.
39.Ministério da Saude Brasil (2015). Microcefalia - Boletim Epidemioldgico
[Internet]. Disponivel em:

http://portalsaude.saude.qov.br/index.php/cidadao/principal/agencia-

saude/20805-ministerio-da-saudedivulga-boletim-epidemiologico.
Acessado 30 Novembro 2016.

40.Ministerio de Salud Publica-MSP (2017). Tendencias recientes de la
fecundidad, natalidad, mortalidad infantii y mortalidad materna en
Uruguay. Disponivel em:
http://www.msp.gub.uy/sites/default/files/archivos adjuntos/Presentaci%C
3%B3n_0.pdf. Acessado 21 Setembro 2017.

41.Moorthie S, Blencowe H, Darlison MW, Lawn JE, Mastroiacovo P, Morris

JK, Modell B (2017). An overview of concepts and approaches used in

128


http://www.msp.gub.uy/sites/default/files/archivos_adjuntos/DOCUMENTO%20MARCO%20PIDCER.pdf
http://www.msp.gub.uy/sites/default/files/archivos_adjuntos/DOCUMENTO%20MARCO%20PIDCER.pdf
http://portalsaude.saude.gov.br/index.php/cidadao/principal/agencia-saude/20805-ministerio-da-saudedivulga-boletim-epidemiologico
http://portalsaude.saude.gov.br/index.php/cidadao/principal/agencia-saude/20805-ministerio-da-saudedivulga-boletim-epidemiologico
http://www.msp.gub.uy/sites/default/files/archivos_adjuntos/Presentaci%C3%B3n_0.pdf
http://www.msp.gub.uy/sites/default/files/archivos_adjuntos/Presentaci%C3%B3n_0.pdf
https://citations.springer.com/item?doi=10.1007/s12687-017-0335-3

estimating the burden of congenital disorders globally. Journal of
Community Genetics, Doi: 10.1007/s12687-017-0335-3.

42.Nacgdes Unidas (2006). Convengao sobre os Direitos das Pessoas com
Deficiéncia. Nueva York: Disponivel em: http://www.un.org/esa/soc
dev/ena ble/do cu ments/tccconvs.pdf.
http://apps.who.int/iris/bitstream/10665/43360/1/9241545445 spa.pdf?ua
=1 Acessado 30 de Setembro 2017.

43.Nacul LC, Stewart A, Alberg C, Chowdhury S, Darlison MW, Grollman, C,
Hall A, Modell B, Moorthie S, Sagoo GS, Burton H (2013). A Toolkit to
assess health needs for congenital disorders in low- and middle-income
countries: an instrument for public health action. J Public Health 36(2):

243-250. Doi: 10.1093/pubmed/fdt048.
44.Nazer J, Cifuentes L (2013). Resultados del Programa de Prevencion de

Defectos de Tubo Neural en Chile mediante la fortificacion de la harina
con acido folico: Periodo 2001-2010. Revista Médica de Chile; 141: 751—
757.

45.0bjetivos de Desenvolvimento Sustentavel-ODS (2015). United Nations
Department of Economic and Social Affairs. Sustainable development
topics. Disponivel em: https://sustainabledevelopment.un.org/topics.
Acessado 15 de janeiro de 2018.

46.0rganizacdo Mundial de Saude-OMS (2001). Classificagao internacional
de funcionalidade, incapacidade e saude. Disponivel em
http://apps.who.int/iris/bitstream/10665/43360/1/9241545445 spa.pdf?ua
=1 Acessado 5 de Outubro 2017.

47.0rganizacdo Mundial de Saude-OMS (2005). “WHO statement on the first
meeting of the International Health Regulations (IHR 2005) Emergency
Committee on Zika virus and observed increase in neurological disorders
and neonatal malformations”. Disponivel em:

http://www.who.int/mediacentre/news/statements/2016/1st-emergency-

committee-zika/en/ Acessado 5 de Outubro 2017.
48.0rganizagao Mundial de Saude-OMS (2006). “World Health Organization.

Expert Review Panel Medical genetic services in developing countries.

The Ethical, Legal and Social Implications of genetic testing and

129


https://citations.springer.com/item?doi=10.1007/s12687-017-0335-3
http://dx.doi.org/10.1007/s12687-017-0335-3
http://apps.who.int/iris/bitstream/10665/43360/1/9241545445_spa.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/43360/1/9241545445_spa.pdf?ua=1
https://dx.doi.org/10.1093%2Fpubmed%2Ffdt048
http://apps.who.int/iris/bitstream/10665/43360/1/9241545445_spa.pdf?ua=1
http://apps.who.int/iris/bitstream/10665/43360/1/9241545445_spa.pdf?ua=1
http://www.who.int/mediacentre/news/statements/2016/1st-emergency-committee-zika/en/
http://www.who.int/mediacentre/news/statements/2016/1st-emergency-committee-zika/en/

screening Human Genetics Chronic Diseases and Health Promotion”.

Disponivel em: http://www.who.int/genomics/publications/GTS-

MedicalGeneticServices-oct06.pdf. Accessado 25 Febereiro 2018.
49.0rganizacdo Mundial de Saude-OMS (2010). Resolugao sobre defeitos
congénitos. Disponivel em
http://apps.who.int/gb/ebwha/pdf_files/lWHAG63/A63_10-sp.pdf. Acessado
5 de Outubro 2017.
50.0rganizagdao Mundial de Saude-OMS (2011) Informe Mundial de la

Discapacidad. Disponivel em:

http://www.who.int/disabilities/world_report/2011/es/ Acessado 25 de abril
de 2018.

51.0rganizagcao Mundial de Saude-OMS (2012). Boletim da Organizagao
Mundial da Saude. Coletanea de artigos: Volume 90, Numero 6, junho de
2012, pp. 401-476 Disponivel em
http://www.who.int/bulletin/volumes/90/6/12-020612/es/. Acessado 5 de
maio de 2018.

52.0rganizacdo Mundial de Saude-OMS (2013). Resolugdo sobre
Deficiéncia. Disponivel em
http://apps.who.int/gb/ebwha/pdf_files/\WHAG66/A66_12-sp.pdf. Acessado
25 de Otubro de 2017.

53.0rganizagcao Mundial de Saude-OMS (2014). Projeto de acgao global da

OMS sobre deficiéncia 2014-2021: Melhor saude para todas as pessoas

com deficiéncia. Disponivel em
http://apps.who.int/gb/ebwha/pdf files/EB134/B134_16-sp.pdf. Acessado
20 de Outubro de 2016.

54.0rganizagdo Mundial de Saude-OMS (2015). Anomalias congénitas.

Datos e Cifras. Disponivel em: http://www.who.int/es/news-room/fact-

sheets/detail/congenital-anomalies. Acessado 25 de Outubro de 2017.

55.0rganizagdo Pan-Americana da Saude - OPAS (1984). Prevencion y
control de enfermedades genéticas y de defectos congénitos. Informe de

un grupo de consulta. Washington D.C.

130


http://www.who.int/genomics/publications/GTS-MedicalGeneticServices-oct06.pdf.%20Accessado%2025%20Febereiro%202018
http://www.who.int/genomics/publications/GTS-MedicalGeneticServices-oct06.pdf.%20Accessado%2025%20Febereiro%202018
http://apps.who.int/gb/ebwha/pdf_files/WHA63/A63_10-sp.pdf
http://www.who.int/bulletin/volumes/90/6/12-020612/es/
http://apps.who.int/gb/ebwha/pdf_files/WHA66/A66_12-sp.pdf
http://apps.who.int/gb/ebwha/pdf_files/EB134/B134_16-sp.pdf
http://www.who.int/es/news-room/fact-sheets/detail/congenital-anomalies
http://www.who.int/es/news-room/fact-sheets/detail/congenital-anomalies

56.0rganizagcdo Pan-Americana da Saude - OPAS (2014). Plan of Action on
Disabilities and Rehabilitation. 53rd Directing Council, 66th Session of the
Regional Committee of WHO for the Americas.

57.0rphanet (2018). Disponivel em: http://www.orpha.net/consor/cgi-

bin/Disease.php?Ing=ES. Acessado 15 maio 2018.
58.Pampols Ros T, Terracini B, Abajo Iglesias F J. de Feito GL, Martin-

Arribas M? C, Fernandez JM et al. (2010). Recomendaciones sobre los

aspectos éticos de los programas de cribado de poblacidn para
enfermedades raras. Rev. Esp. Salud Publica; 84(2): 121-136. Disponivel
em http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1135-
57272010000200002&Ing=pt. Acessado 5 setembro 2017.

59.Penchaszadeh, VB (2002). Preventing Congenital Anomalies in
Developing Countries. Community Genetics 5: 61-69.

60.Penchaszadeh, V (2012). Genética y Derechos Humanos. Encuentros y
Desencuentros. Editorial Paidés. El Vinculo de la Genética con los
Derechos Humanos. Capitulo 1, pp. 41-60.

61.Programa Nacional da Deficiéncia no Uruguai- PRONADIS. Disponivel
em: http://www.mides.gub.uy/15075/programa-nacional-de-discapacidad.
Acessado 30 de abril 2018.

62.Richter T, Nestler-Parr S, Babela R, Khan ZM, Tesoro T, Molsen E,
Hughes DA. (2015). Rare Disease Terminology and Definitions—A

Systematic Global Review: Report of the ISPOR Rare Disease Special
Interest Group. Value in Health, 18(6), 906-914. Doi: 10.1016/j.jval.
2015.05.008.

63.RNDCER- Registro Nacional de Defectos Congénitos y Enfermedades
Raras. Disponivel em: http://www2.msp.gub.uy/uc_4896_1.html.
Acessado 28 Abril de 2018.

64.Therrell BL, Padilla CD, Loeber JG, Kneisser |, Saadallah A, Borrajo
GJ, Adams J (2015). Current status of newborn screening worldwide:
2015. Semin Perinatol. Apr,; 39(3):171-87. Doi:
10.1053/j.semperi.2015.03.002.

131


http://www.orpha.net/consor/cgi-bin/Disease.php?lng=ES
http://www.orpha.net/consor/cgi-bin/Disease.php?lng=ES
http://www.mides.gub.uy/15075/programa-nacional-de-discapacidad
https://www.ncbi.nlm.nih.gov/pubmed/?term=Therrell%20BL%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Padilla%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Loeber%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kneisser%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Saadallah%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borrajo%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Borrajo%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adams%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25979780
https://www.ncbi.nlm.nih.gov/pubmed/25979780

65.Uruguay (2007). Ley N° 18.211 Sistema Nacional Integrado de Salud
(SNIS). Disponivel en: http://www.impo.com.uy/bases/decretos.
Acessado 25 de Outubro de 2017.

66.Uruguay (2008). Ley N° 18.418. Aprovacao da Convencédo sobre os
Direitos das Pessoas com Deficiéncia (CDPD). Disponivel em:
http://www.impo.com.uy/bases/decretos. Acessado 25 de Outubro de
2017.

67.Uruguay (2010) Ley 18.651: Proteccion Integral a los derechos de las
personas con discapacidad. Disponivel em:
http://www.impo.com.uy/bases/decretos. Acessado 25 de Outubro de
2017.

68.Uruguay (2013) Decretos de Presidencia (1994-2013): N°430/1994,
N°416/2007, N° 389/2008, N°667/2009, N° 325/2013. Disponivel en:
http://www.impo.com.uy/bases/decretos. Acessado 25 de Outubro de
2017.

69.Uruguay (2014) Decreto del Poder Ejecutivo Referente al Seguimiento de
la Convencion de los Derechos de las Personas con Discapacidad
(CNHD) Decreto 351/2014 Disponivel em:
http://www.cnhd.org/downloads/documents/201407280208.pdf- Acessado
25 de Outubro de 2017.

70.Veronelli JC, Nowinski A, Haretche A, Roitman B (1994). La salud
de los uruguayos. Montevideo. OPS-Editorial Nordan-Comunidad.

71.Webber DM, MacLeod SL, Bamshad MJ, Shaw, GM, Finnell, RH, Shete,
SS, Hobbs, C (2015). Developments in our understanding of the genetic
basis of birth defects. Birth Defects Research. Part A, Clinical and
Molecular Teratology, 103(8), 680—691.

72.Wilson J, Jungner G (1968). Principles of Screening for disease. Geneva:
World Health Organization. Public Health Paper 34. Disponivel em:
http://www.who.int/iris/handle/10665/37650. Acessado 12 de maio 2018.

73.Winslow CEA (1920). The untilled fields of public health. Science, New
Series, 51 (1306): 23-33.

132


http://www.impo.com.uy/bases/decretos
http://www.impo.com.uy/bases/decretos
http://www.impo.com.uy/bases/decretos
http://www.impo.com.uy/bases/decretos.%20Accessed%2025%20October%202014
http://www.impo.com.uy/bases/decretos.%20Accessed%2025%20October%202014
http://www.cnhd.org/downloads/documents/201407280208.pdf-
http://www.who.int/iris/handle/10665/37650

ANEXOS

133



1. Material Suplementar de Artigo 1

Ministerio de Salud Publica
Division de Planificacion Estratégica en Salud/DIGESA
Ciclos de Vida
Plan Integral de Defectos Congénitos y Enfermedades Raras

Encuesta sobre Enfermedades Raras en Uruguay

1. Cual es la definicién de enfermedad rara?
Afecta 1 de aada 500 personas.
Afecta 1 de cada 1000 personas.
Afeaa 1 de cada 2000 personas.
Afeata 1 de cada 10000 personas.

Afeaa 1 de cada 100000 personas.

2. Como le parece a Ud. que es la situacion del grupo de enfermedades raras en la sociedad uruguaya? (Puede marcar mas de una
opcidn)

Existe conodmiento en reladon a estas patologias por parte de los profesionales de la salud

Existe conodmiento en reladén a estas patologias por parte de la pobladén

Existe desinformadén en reladén a estas patologias por parte de los profesionales de la salud

Existe desinformadon en reladdn a estas patologias por parte de la pobladon

Fixisten aiones del sistema de salud en reladon a estas patologias

3. De una manera general como le parece a usted que estamos a en relacion a las Enfermedades Raras en los siguientes aspectos?
Muy defidente Defidente Regular Bueno Muy bueno

Asistenda média
Conodmiento média

Inserdén de las personas afectadas
en la sodedad a nivel eduativo
Insera6n de las personas afecadas

en la sodedad a nivel laboral

Legisladones

4. 8abia usted que la mayoria de las patologias diagnosticadas a través de la Pesquisa Neonatal y del Lactante son por definicion

Enfermedades Raras?

5. Sabe que desde Octubre del 2013 existe una nueva Legislacion al respecto?
Si

No

6. La actual Pesquisa Neonatal y del Lactante en Uruguay contiene:

a) Fortalecimiento del examen fisico sistemadtico del recién nacido: Deteccién de malformaciones congénitas menores o mayores,
internas o externas.

b) Deteccién de enfermedades a través de una gota de sangre: (Hipotiroidismo Congénito, Fenilcetonuria, Hiperplasia Suprarrenal
Congeénita, Fibrosis Quistica, Déficit de Acetil CoA Deshidrogenasa de Cadena Media-MCADD).

c) Deteccién de Hipoacusia Congénita a través del uso de emisiones otacisticas.

d) Deteccién de Displasia Congénta de Cadera en lactantes a través de ecografia.
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Le parece que con este enfoque se podrin prevenir mds y mejor las enfermedades congénitas?
Si
No

No sabe

7. Porque le parece a usted que ese grupo de patologias fue seleccionada? (Puede marcar mas de una opcién)
En base a la epidemiologia (freanenda de la enfermedad)
En base a la disponibilidad de realizar los test, de sospecha de la entidad y de confirmadén diagnastiaa
Ein base a la existenda de tratamiento
Por la existenda de grupos de presion

Otras causas (espeafique)

[

8. Que le parece que es necesario ademis de contar con el Test Diagnéstico confirmatorio especifico? (Puede marcar mas de una
opcidn)

Garantizar el tratamiento de por vida

Garantizar el sepuimiento

Garantizar ¢l ascsomamiento genctio

Garantizar la curaddn

Outro (espedfique)

9. Cual le parece que podria ser su rol dentro de su asociacion o institucion en relacién al abordaje de esta problematica? (Puede marcar

mas de una opcidn)
De difusion
De sensibilizadon
De educadon
Ninguno de ellos

Otro (espeafique)

10. Para su asociacién o colectivo como clasificaria a su propia enfermedad en relacién a los aspectos ya mencionados para inchiirla en la
pesquisa neonatal del Lactante en Uruguay?

Posible 2 corto plazo
Paosible a mediano plazo
Inviable del punto de vista médico por el momento

Espeafigue nombre de la patologia

Concluido

Ativados pela SurveyMonkey
Crie seus proprios questionarios online gratuitos agora!
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2. Artigo publicado relacionado com o projeto

ERSPECTIVES

Zika Virus: A New Human
Teratogen? Implications for
Women of Reproductive Age

L Schuler-Faccini®, MTV Sanseverino™, FSL Vianna PhD™?,
AA da Silva"?, M Larrandaburu™?, CM Pereira® and AM Abeche™®

In 2015 an unprecedented increase of reports of newborns with
microcephaly in Brazil made news headlines around the world. A
possible etiological association with prenatal matemnal infection

by Zika virus (ZIKV) was suggested based on temporal and
geographic distribution of ZIKV infection and the subsequent
increase in the reports of microcephaly cases. Here we discuss
ZIKV as a new human teratogen, with comments on potential

treatment options.

IS ZIKA VIRUS A NEW HUMAN
TERATOGEN?

To answer this question properly we will
examine evidence according to Shepard’s
amalgamation of criteria for proof of
human teratogenicity.

Transplacental passage

Cases of Brazilian fetuses were diagnosed
with microcephaly during pregnancy in
which ZIKV was detected through reverse-
transcription pol}'mer:se chain reaction
(RT-PCR) in the amniotic Aluid.* A Slove-
nian woman who had rash and fever at the
end of her first trimester of pregnancy
when she was living in Brazil requested ter-
mination of the pregnancy after an ultra-
sound at 29 weeks revealed fetal
microcephaly and brain calcifications. The

complete genome of the ZIKV was recov-
ered from the fetal brain.?

Epidemiological link

Oliveira ef al* analyzed the birth prevalence
of microcephaly in Brazil through the Live
Birth Certificate notification, and observed
a sharp increase in the number of microce-
phaly cases during 2015-2016. They identi-
fied temporal and grospatial correlation
berween the occurrence of maternal febrile
rash illness and the emergence of microce-
phaly in the offspring. One prospective Bra-
zilian study reported the outcomes of 88
pregnant women (72 of them were tested
positive for ZIKV) who developed rash in
the previous 5 days. Of the 58 women who
had Doppler feral ultrasonography, feral
abnormalities were detected in 12/42 (29%)
ZIKV-positive women, but in none of 16

COMMENTARY

ZIKV-negative women. Cauchemez e al?
rerrospectively analyzed serological and sur-
veillance data from the 2013-2014 ZIKV
outbreak in French Polynesia. They est-
mated an absolute risk of microcephaly asso-
ciated with ZIKV infection ranging from
34 o 191/10,000 women infected during
the first trimester of pregnancy. They could
not evaluate risks associated with infection
in the second or third trimester.

Distinct symptomatology

A consistent clinical pawern of the sug-
gested Zika embryopathy is emerging.6 The
observations from published cases show
microcephaly (usually head circumference
below 3 SD of the mean) with marked
head/face disproportionality, scalp and/or
occipital redundant skin folds, and promi-
nent occiput. Clubfoot and arthrogryposis
are frequently seen and might represent a
consequence of the neurological damage.
On neurological examination, the infants
present irritability, hyperreflexia, hypertonia
or spasticity, tremors, and seizures. Macular
atrophy in the retina was observed and
described. Brain  abnormalities observed
by neuroimaging and postmortem exams
include markedly small brains, ventriculome-
galy, multifocal brain calcifications, abnormal
gyration {ag}'ria, lissencephaly, polymicrogy-
ria), and severe abnormalities of midline
structures and  the  cerebellum,  suggesting
early damage of the developing brain.
Although some of these characteristics are
common to congenital infections as brain
calcifications, in general the dlinical effect is
much more severe than cytomegalovirus,
rubella, or toxoplasmosis.

Rare exposure and rare defect

This criterion is not valid for ZIKV infec-
tion, because of a wide exposure and a
prevalent outcome (microcephaly).

1SIAT, Brazilian Teratogen Information Service, Medical Genetics Service, Hospital de Clinicas de Porto Alegre, Brazil; ?Post-Graduate Program in Genetics and
Molecular Biology, Federal University of Rio Grande do Sul, Brazil; *UNIVATES University, Brazil; “Veterinary Sciences Faculty, UniRitter Laureate Interational
Universities, Brazil; Obstetrics and Gynecology Department, Federal University of Rio Grande do Sul, Brazil. Correspondence: L Schuler-Faccini (lavinia.

faccini@ufrgs.br).
doi:10.1002/cpt. 386
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3. Minigrant ganhado como investigadora principal, relacionado com o

projeto

El 01/02/2016 la Organizacdo Mundial de Saude declar6 que la microcefalia y
otros trastornos neuroldgicos del recién nacido y el Sindrome de Guillain-Barré
podian estar relacionadas al virus zika (ZIKAV). La epidemia de microcefalia como
consecuencia del ZIKAV, ocurrida en Brasil, puso en evidencia un escenario
complejo. Desde entonces mucho se ha avanzado en el conocimiento e
implicancias de esta nueva entidad para la salud humana, denominada hoy
Sindrome Congénito por ZIKAV. Los paises de la regibn comenzaron a
implementar diferentes acciones focalizadas a la deteccion de microcefalia y otras
anomalias congénitas. Estas acciones incluyeron fundamentalmente:
capacitacién, adecuaciéon de los sistemas de informacion y desarrollo de
normativas. Uruguay debe prepararse para este desafio tanto del punto de vista
epidemiolégico como sanitario para poder dar respuestas oportunas a las
demandas generadas. El presente proyecto de investigacion apuntoé a desarrollar
un sistema de vigilancia epidemiolégica de aquellas anomalias congénitas
relacionadas a la exposicion al ZIKAV durante la gestacién. A través de tres
objetivos principales: 1) Mejorar los sistemas de informacion en anomalias
congénitas, 2) generar la linea de base microcefalia y otras anomalias de sistema
nervioso central usando multiples fuentes y 3) brindar apoyo técnico y
capacitacion sobre anomalias congénitas con énfasis en Zika Congénito. Se
disend y desarrollé una herramienta web sencilla de facil llenado, accesible al
usuario para recabar la informacién en forma directa la que contemplé las
recomendaciones internacionales de respecto a la colecta de informacion sobre
las complicaciones del virus zika. Complementariamente se desarrollaron
tutoriales de capacitacion del sistema en linea, elaborados cuidadosamente con
un componente visual y auditivo professional, lo que representa un aporte
fundamental para mejorar el sistema de vigilancia de anomalias congénitas en
Uruguay. Pretendemos ejecutar un plan que comprenda la difusion de éstas
nuevas herramientas y una capacitacion institucional personalizada con la

finalidad de disminuir el subregistro de defectos congénitos. Se determiné la
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prevalencia nacional de las anomalias seleccionadas (por 10.000, nacidos vivos y
Obitos fetales) de acuerdo a reportes del Sistema Informatico Perinatal-SIP,
Registro Nacional de Defectos Congénitos y Enfermedades Raras-RNDCER vy
certificados de defuncion resultando en: microcefalia: 1,20; hidrocéfalo congénito:
2,28; holoprosencefalia: 0,71; hidranencefalia: 0,54; otras anomalias de sistema
nervioso central 1,8; mielomeningocele 2,32. En conjunto este grupo de
patologias represento el 5% del total de las notificaciones al RNDCER. El empleo
de las curvas de Intergrowth-21" demostré que el 1,4% (2904) de los recién
nacidos vivos en Uruguay (213.172) en el periodo preZika (2010-2014)
presentaron microcefalia, pero solamente en 0,2 % (476) de los casos ésta fue
severa (Z score -3). Esta curva se mostr6 mas especifica comparada con las
curvas OMS. La intervencion realizada en el mayor centro de referencia de la
atencion neonatal en el pais mostré mejoria en la calidad de las notificaciones.
Finalmente el desarrollo de esta pesquisa pretendié aumentar los conocimientos
necesarios para la orientacion de acciones de salud publica a partir de esta

emergente entidad, desde un enfoque integral.
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4. Declaragao de Interesse Ministerial
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Ref, N*001-3- 3903-2014
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LA MINISTRA DE SALUD PUBLICA

RESUELVE:
Declarase de Interdés Ministerial la capacitacion de la Técnico V

Profesional, perteneciente a la Unidad Ejecutora 003, Direccion
General de la Salud, (puesto 535984, Plaza ™N* 45, Cl.
1.723.372-7,  Dra. Mariels Larrandabore  Prieto, de
Doctorado en ¢l Programa de Pos-Graduacion en Gendtica v
Biologia Molecular de la Universidad Federal del Estado de
Rio Grande do Sur (LUUFRGS) de la ciudad de Porio Alegre,
Eepablica Federativa del Brasil,

Establécese que dicha actividad no generard pastos para esta
Secretaria de Estado.

La Dwa. Larrandabuny deberd  presentar  constancia  de
participacidn y un informe sobre el contenide del Doctorado, en
el Departamento de Relaciones [nternacionales.

Pase al Area de Gestion Humana quien notificard a la
imeresada. Tome noa el Departamento  de  Relaciones

Internzcionales. Cumplide, archivess.
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PREVENCION PRIMARIA
DE LOS DEFECTOS CONGENITOS

O presente trabalho
aspira ser uma
homenagem humilde
a meu grande mestre
Eduardo Castilla
(1933-2017)

La Montonera, Argentina, Noviembre 2017
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