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PALAVRAS-CHAVE Resumo

Recém-nascido Objetivo: Avaliar os fatores associados ao 6bito neonatal até 24 horas apds o nascimento de
pré-termo; recém-nascidos pré-termo de muito baixo peso.

Recém-nascido de Métodos: Coorte prospectiva dos nascidos vivos com idade gestacional de 23%/7-31%/7 semanas,
muito baixo peso; peso ao nascer de 500-1.499g sem malformacdes em 19 maternidades publicas de nove capitais
Mortalidade na Regiao Nordeste do Brasil de julho a dezembro de 2007. Os 19 hospitais foram avaliados
neonatal; com relacdo aos recursos fisicos, equipamentos, recursos humanos e iniciativas de busca de
Mortalidade neonatal qualidade no atendimento. As caracteristicas hospitalares, maternas e neonatais, a morbidade
precoce neonatal, os procedimentos e as intervencdes neonatais foram comparados entre os recém-

-nascidos pré-termo que morreram ou sobreviveram até 24 horas. As variaveis associadas ao
obito até 24 horas apos o nascimento foram determinadas por regressao logistica.

Resultados: Dos 627 recém-nascidos incluidos no estudo, 179 (29%) morreram até 168 horas
de vida, dos quais 59 (33%) até 24 horas e 97 (54%) até 48 horas. As variaveis associadas ao
obito <24h foram: peso <1.000g (2,94; 1,32-6,53), Apgar 5° minuto <7 (7,17; 3,46-14,88), sexo
masculino (2,99; 1,39-6,47). A melhor estrutura hospitalar foi fator de protecdo para o 6bito
neonatal precoce (Odds Ratio 0,34; Intervalo de Confianca 95% 0,17-0,71).

Conclusées: A elevada mortalidade neonatal no primeiro dia de vida nas capitais do Nordeste
brasileiro associa-se a variaveis bioldgicas, como o peso e o sexo do recém-nascido, assim como
a baixa vitalidade ao nascer e a pior infraestrutura do hospital no qual o parto ocorreu.
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Mortality in the first 24h of very low birth weight preterm infants in the Northeast of
Brazil

Abstract

Objective: To evaluate factors associated with neonatal death within 24 hours after birth in
very low birth weight preterm newborns.

Methods: Prospective cohort of live births with gestational age of 23%7-31%/7 weeks, birth
weight of 500-1499¢g without malformations, in 19 public maternity hospitals in nine capitals
in northeastern Brazil from July to December 2007. The 19 hospitals were assessed in relation
to physical resources, equipment, human resources and aiming at quality in care initiatives.
Hospital, maternal and neonatal characteristics, neonatal morbidity, neonatal procedures and
interventions were compared between preterm newborns that died or survived up to 24 hours
of life. The variables associated with death within 24 hours after birth were determined by
logistic regression.

Results: Of the 627 newborns enrolled in the study, 179 (29%) died within 168 hours after
birth, of which 59 (33%) up to 24 hours and 97 (54%) up to 48 hours after birth. The variables
associated with death <24h were: weight <1000g (2.94; 1.32-6.53), 5" minute Apgar <7 (7.17;
3.46-14.88), male gender (2.99; 1.39-6.47). A better hospital structure was a protective factor
for early neonatal death (odds ratio: 0.34; 95% confidence interval: 0.17-0.71).

Conclusions: The high neonatal mortality on the first day of life in capital cities of Northeast
Brazil is associated with biological variables such as weight and gender of the newborn, as well
as low vitality at birth and a worse infrastructure of the hospital where the birth occurred.

© 2015 Sociedade de Pediatria de Sao Paulo. Published by Elsevier Editora Ltda. This is an open

access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).

Introducao

A mortalidade neonatal vem assumindo importancia cres-
cente como componente mais expressivo da mortalidade
infantil. De todos os 6bitos neonatais, 3/4 ocorrem na pri-
meira semana de vida. O primeiro dia de vida apresenta
0 maior risco de morte e representa 25-45% de todas as
mortes.’

No Brasil, a taxa de mortalidade neonatal persiste ele-
vada, € de 10/1.000 nascidos vivos em 2011, 2,5 vezes
superior a dos Estados Unidos e do Canada e cerca de
dez vezes maior do que a do Japao no mesmo ano.’? Des-
sas mortes, no Brasil, 26% acontecem no primeiro dia de
vida, valores esses subestimados em decorréncia da pouca
notificacdo.> Na Regido Nordeste, a taxa de mortalidade
neonatal precoce, referente aos Obitos ocorridos entre
0 nascimento até seis dias de vida, é duas vezes mais ele-
vada do que a da Regiao Sul.?> O elevado nimero de dbitos
na primeira semana de vida no Brasil, mais concentrado no
primeiro dia, tem relacao com a assisténcia prestada a ges-
tante e ao recém-nascido durante os periodos pré-parto,
intraparto e pos-parto. Acbes dirigidas a melhoria dessa
assisténcia tém sido recomendadas para reduzir as mortes
neonatais precoces.”

A prevaléncia da prematuridade vem crescendo nos
Ultimos anos no Brasil, decorrente, por um lado, da
disseminacao de técnicas de reproducao assistida e, de
outro, da qualidade da assisténcia no pré-natal e do aumento
significativo da frequéncia de interrupcdes antecipadas da
gravidez por partos cirurgicos.’> Essa constatacdo constitui
motivo de preocupacao, uma vez que a prematuridade per-
siste como uma das principais causas de obito no periodo
neonatal e a sua frequéncia aumentada tem anulado os

avancos conseguidos na sobrevida de recém-nascidos de
baixo peso com a melhoria da atencao neonatal.®

Além de desigualdades no cenario internacional e regi-
onal, existem diferencas na mortalidade neonatal em
diferentes instituicoes de salde. Nao sao claras as cau-
sas dessas diferencas, mesmo apds ajuste para diversas
caracteristicas dos pacientes. Os cuidados hospitalares
desempenham papel fundamental na variacao de morta-
lidade encontrada entre os diversos centros. Tal fato se
reveste de importancia, uma vez que a maioria dos partos
no Brasil ocorre em instituicées de saude.® Sugere-se que as
praticas assistenciais expliquem as diferencas encontradas
no desfecho clinico dos recém-nascidos e, especialmente,
dos neonatos pré-termo; no entanto, é dificil identifi-
car a combinacao de praticas consideradas potencialmente
melhores para promover impacto na reducao da mortalidade
neonatal.’” A identificacdo de falhas especificas na qualidade
de atendimento constitui ponto de partida e pode subsi-
diar intervencdes mais efetivas na reducao da mortalidade
neonatal.®

Nesse contexto, a presente pesquisa tem por objetivo
avaliar os fatores associados ao obito neonatal até 24 horas
apos o nascimento de neonato pré-termo de muito baixo
peso, nascidos em hospitais publicos nas capitais da Regidao
Nordeste.

Método

Coorte prospectiva de base hospitalar dos nascidos vivos
com idade gestacional de 23%7 a 3197 semanas e peso
>500g e <1.500g, nascidos em 19 maternidades publicas
de referéncia nas capitais dos nove estados da Regiao
Nordeste, de julho a dezembro de 2007. Foram excluidos os


https://creativecommons.org/licenses/by/4.0/

108

Castro ECM et al.

pacientes portadores de malformacdes congénitas maiores,
aqueles transferidos de outras instituicbes e os que mor-
reram em sala de parto. A pesquisa usou o banco de dados
da Rede Norte-Nordeste de Saude Perinatal (Renospe),
uma iniciativa do Ministério da Salde por intermédio da
Area Técnica de Salde da Crianca. O projeto foi aprovado
pelo Comité de Etica em Pesquisa da Maternidade Escola
Assis Chateaubriand e Unifesp e obtido o Termo de Fiel
Depositario para uso dos dados da Renospe 2007.

A pesquisa desenvolvida pela Renospe, com dados cole-
tados das Unidades de Terapia Intensiva Neonatal, avaliou
36 hospitais nos estados do Nordeste. No presente estudo,
foram incluidos somente os hospitais localizados nas capitais
de estado (29). Desses, foram excluidos dois por ndo terem
maternidade e oito com nimero de pacientes inferior a 20
no periodo da coleta. Foram, portanto, incluidos 19 em nove
capitais do Nordeste brasileiro.

Os hospitais selecionados atendiam exclusivamente paci-
entes do Sistema Unico de Sa(de. A coleta dos dados foi
feita desde o momento da internacao até a ocasiao da
alta ou o6bito, a partir do prontuario do recém-nascido, de
forma prospectiva por um pesquisador de campo treinado
pela Renospe. Foram incluidas nessa coleta as caracteristi-
cas hospitalares, as caracteristicas demograficas maternas e
neonatais e a evolucao clinica dos recém-nascidos avaliados.

Os 19 hospitais-maternidades foram avaliados por meio
de formulario preenchido por profissionais de salide, com
relacao aos recursos fisicos, equipamentos, recursos huma-
nos e iniciativas de busca de qualidade no atendimento, de
acordo com metodologia publicada anteriormente,’ e foram
propostas duas categorias: Nivel 1 (N1) para as 13 materni-
dades com melhor infraestrutura e Nivel 2 (N2) para as seis
com infraestrutura menos qualificada.

27.991 nascidos vivos nos
19 hospitais do estudo

A 4

1.083 neonatos com peso ao
nascer 500-1499g (4%)

Foram coletadas variaveis relacionadas as caracteristi-
cas demograficas maternas, intercorréncias na gestacao e
uso do corticoide antenatal, considerado presente se pelo
menos uma dose de corticoide foi aplicada antes do parto;
e tipo de parto. Os dados neonatais avaliados relacionaram-
se as caracteristicas dos pacientes, aos procedimentos em
sala de parto, e foi definido o uso de ventilacao com pres-
sdo positiva (VPP) quando aplicada com baldo e mascara
ou canula traqueal e a presenca de reanimacao avancada,
se VPP com massagem cardiaca e/ou medicacdes. Foram
coletadas informagdes relativas a temperatura do recém-
-nascido na admissao a UTI, considerada hipotermia <36°C, "0
sindrome do desconforto respiratério (SDR), segundo crité-
rios clinicos e radioldgicos, e sepse precoce até 72 horas
de vida com hemocultura positiva. Foram coletados dados
relacionados a procedimentos e intervencdes para o cui-
dado neonatal, como presenca de transporte em incubadora
entre a sala de parto e a UTI; ultrassonografia transfonta-
nelar, se exame feito em qualquer momento da internacao;
uso de pressao positiva continua nas vias aéreas (CPAP) em
qualquer momento da internacao; uso de ventilacao pul-
monar mecanica convencional em qualquer momento da
internacao; administracao de surfactante, independente-
mente do momento usado; cateterismo umbilical, definido
como introducao de cateter na artéria e/ou veia umbilical;
uso de cateter central de insercao percutanea (PICC) em
algum momento da internacao; avaliacao da dor em algum
momento da internacao, definida pela aplicacao de qual-
quer escala de dor validada para o recém-nascido; uso de
nutricao parenteral (NPP), quando essa foi usada em qual-
quer momento da internacao e se foi anotado se seu inicio
foi anterior a 24 horas de vida. O desfecho principal foi o
obito até 24 apos o nascimento.

v

456 recém-nascidos excluidos:

- 75 malformagdes congénitas

- 21 6bitos em sala de parto

- 73 transferidos de outras instituicdes

- 24 com idade gestacional 237 semanas

- 10 com idade gestacional <23 semanas

- 253 com idade gestacional 32-36%7 semanas

627 recém-nascidos com:
v Idade gestacional 23-31%”7 semanas

v Peso ao nascer 500-1499g
v' Sem malformagdes

A 4

Alagoas (n=40), Bahia (n=126), Ceara (n=158),
Maranhao (n=74), Paraiba (n=25),
Pernambuco (n=107), Piaui (n=48),

Rio Grande do Norte (n=22) e Sergipe (n=27)

Figura1 Recém-nascidos que compuseram a amostra do estudo com base no banco de dados da pesquisa da Rede Norte-Nordeste

de Salde Perinatal (Renospe) 2007.
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Tabela 1 Variaveis maternas, de acordo com a presenca de 0Obito neonatal com 24 horas ap6s o nascimento de neonatos
pré-termo de muito baixo peso nas capitais da regiao Nordeste

Obitos <24h Vivos >24h p-valor

(n=59) (n=568)
Idade materna (anos)? 2447 2547 0,313
Idade <20 anos 19 (32%) 140 (25%) 0,134
Escolaridade <8 anos 32 (54%) 272 (48%) 0,214
Sem pré-natal 19 (35%) 88 (15%) 0,003
Gestacao multipla 9 (15%) 78 (14%) 0,436
Diabetes na gestacao 0 8 (2%) 0,500
Sindrome hipertensiva 7 (15%) 178 (34%) 0,004
Infeccao periparto 13 (25%) 186 (36%) 0,205
Corticoide antenatal 15 (27%) 275 (51%) 0,001
Parto cesarea 16 (28%) 270 (48%) 0,003

2@ Variavel descrita em média+desvio-padrao.

Na analise estatistica, inicialmente compararam-se as
variaveis de acordo com a presenca ou auséncia do des-
fecho por meio do teste t ou de Mann-Whitney para as
variaveis quantitativas e por qui-quadrado ou teste exato
de Fisher para as variaveis qualitativas. Para verificar os
fatores associados ao obito até 24 horas apos o nascimento,
efetuou-se a regressao logistica com a estratégia passo a
passo, com o método backward. Os fatores independen-
tes introduzidos no modelo inicial foram todos aqueles que
apresentaram valor de p<0,20 a analise univariada e se devia
manter p<0,05 para permanecer no modelo. A associacao
entre as variaveis independentes e as variaveis-resposta foi
expressa em razao de chances (OR) e intervalo de confianca
de 95% (1C95%). O ajuste do modelo final foi avaliado pelo
teste de Hosmer-Lemeshow. Em toda a analise estatistica, o
software usado foi o SPSS 17.0 (IBM SPSS Statistics for Win-
dows, Version 17.0. Armonk, NY: IBM Corp) e foi significativo
p<0,05.

Resultados

No periodo do estudo ocorreram 27.991 nascimentos de
recém-nascidos vivos nas 19 maternidades incluidas no
estudo, dos quais 1.083 recém-nascidos com peso de
500-1499g, que corresponderam a 4% do total de nascimen-
tos. Desses, foram excluidos do estudo 456 recém-nascidos
e elegiveis 627 neonatos pré-termo com idade gestacio-
nal entre 23%7 e 31%7, peso entre 500 e 1.499g e sem
malformacodes congénitas (fig. 1). Dos neonatos analisados,
76% nasceram nos 13 hospitais de Nivel 1.

Dentre os 627 recém-nascidos do estudo, 179 (29%) mor-
reram antes de 168 horas de vida, dos quais 59 (33%)
antes de 24 horas. Observa-se a seguinte distribuicao dos
Obitos de acordo com a idade gestacional: 216 pacientes
com 23-27 semanas, dos quais 38 (18%) faleceram até 24
horas, e 411 neonatos com 28-31 semanas, dos quais 21 (5%)
faleceram até 24 horas.

Tabela 2 Caracteristicas neonatais, de acordo com a presenca de 6bito neonatal com 24 ap6s o nascimento de neonatos

pré-termo de muito baixo peso nas capitais da regido Nordeste

Obitos <24h Vivos >24h p-valor

(n=59) (n=568)
PN <1000g 45 (76%) 242 (43%) <0,001
Peso ao nascer (g)? 854+235 1040+252 <0,001
IG <28 semanas 38 (64%) 178 (31%) <0,001
IG (semanas)? 27+2 28+2 <0,001
Sexo masculino 40 (68%) 278 (49%) <0,001
Apgar 1 minuto <3 25 (45%) 57 (10%) <0,001
Apgar 5 minutos <7 34 (61%) 81 (15%) <0,001
Uso de VPP na SP 46 (82%) 338 (60%) <0,001
Reanimacéao avancada 11 (21%) 26 (5%) <0,001
Temp. a admissao (°C)? 35,3+0,8 35,6+0,7 0,003
Hipotermia a admissao 41 (91%) 429 (82%) 0,008
SDR 51 (90%) 487 (87%) 0,360
Sepse precoce HC+ 2 (4%) 32 (6%) 0,436

2 Variavel descrita em médiatdesvio-padréo; PN, peso ao nascer; IG, idade gestacional; VPP, ventilagdo com pressao positiva; SP,
sala de parto; reanimacao avancada, VPP com massagem cardiaca e/ou medicacdes; SDR, sindrome de desconforto respiratorio; HC+,

hemocultura positiva.
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Tabela 3

Procedimentos e intervencdes para o cuidado neonatal diagnostico e terapéutico, de acordo com a presenca de 6bito

neonatal com 24 apds o nascimento de neonatos pré-termo de muito baixo peso nas capitais da regiao Nordeste

Obitos <24h Vivos >24h p-valor

(n=59) (n=568)
Transporte em incubadora® 14 (26%) 248 (45%) 0,004
Uso de surfactante 35 (59%) 366 (64%) 0,260
Surfactante até 2 horas de vida 23 (66%) 243 (66%) 0,533
CPAP 11 (19%) 423 (75%) <0,001
Ventilacao mecanica 51 (86%) 418 (74%) 0,018
US transfontanelar 1 (2%) 316 (56%) <0,001
Cateterismo umbilical 43 (73%) 436 (77%) 0,300
PICC 1 (2%) 133 (23%) <0,001
Uso escala de dor® 2 (4%) 152 (28%) <0,001
Nutricao parenteral 5 (9%) 415 (73%) <0,001
NPP <24h [n NPP<24h /n NPP (%)] 2/5 (40%) 192/420 (46%) 0,571
Categoria hospitalar (N1)° 33 (56%) 443 (78%) <0001

@ Transporte do Centro Obstétrico a UTI ao nascimento; HV, horas de vida; CPAP, pressao de distensdo continua em vias aéreas por
prongas nasais; US, ultrassom; PICC, cateter venoso central de insercdo percutanea.
b Uso de qualquer escala validada de avaliacao da dor; NPP, nutricao parenteral; NPP24, inicio da alimentacéo parenteral nas primeiras

24 horas de vida.

¢ Categoria hospitalar N1 quando o hospital atendeu mais de 60% dos itens descritos no método.

A distribuicao das caracteristicas maternas de acordo
com a presenca do 6bito do recém-nascido até 24 horas de
vida é mostrada na tabela 1. As caracteristicas neonatais, as
intervencdes na sala de parto e as intercorréncias clinicas
nas primeiras 24 horas de vida, de acordo com a presenca de
obito do recém-nascido no primeiro dia de vida, encontram-
-se na tabela 2. Na tabela 3 estdo dispostas as variaveis
relacionadas aos procedimentos e as intervencdes para o
cuidado neonatal, de acordo com a sobrevida ou 6bito no
primeiro dia de vida. Ressalta-se que dos 19 hospitais sele-
cionados 13 (68%) situavam-se na categoria N1, detentores
da melhor infraestrutura hospitalar, e, neles, a mortali-
dade no primeiro dia de vida dos 476 RNMBP atendidos foi
de 7%, enquanto nos seis hospitais da categoria N2 e nos
151 pacientes assistidos esse numero foi de 17%.

A tabela 4 mostra o resultado da analise multivariada
para o desfecho 6bito no primeiro dia de vida. Observa-se
que a melhor infraestrutura hospitalar, ou seja, hospitais
categorizados como Nivel 1, foi fator de protecdo para o
desfecho analisado, o peso ao nascer <1.000g, o Boletim de
Apgar 5° minuto <7 e o sexo masculino se comportaram como
fatores de risco. O modelo de regressao logistica foi ajustado

Tabela 4 Variaveis independentes associadas a variavel-
-resposta ‘0bito até 24 horas apos o nascimento de neonatos
pré-termo de muito baixo peso nas capitais da regiao Nor-
deste’’: modelo final da analise de regressao logistica

Odds Ratio Intervalo de
confianca de 96%
Categoria hospitalar N1 0,34 0,17-0,71
Peso ao nascer <1.000g 2,94 1,32-6,53
Apgar 5 minutos <7 7,17 3,46-14,88
Sexo masculino 2,99 1,39-6,47

Modelo foi ajustado para presenca de pré-natal, parto cesarea
e uso de corticoide antenatal.

para as variaveis presenca de pré-natal, parto cesarea e
uso de corticoide antenatal. O teste de Hosmer-Lemeshow
mostra ajuste adequado do modelo, com p=0,712.

Discussao

Este estudo multicéntrico revela que a mortalidade neonatal
nas primeiras 24 horas de vida é elevada nos recém-nascidos
pré-termo de muito baixo peso nas capitais da regiao
Nordeste, se comparada com a de regides mais desenvolvi-
das do Brasil e com paises desenvolvidos: dos 627 neonatos
estudados, 59 (9,4%) morreram nas primeiras 24 horas.
No estudo da Rede Brasileira de Pesquisas Neonatais, em
2004, com maternidades puUblicas universitarias do Sul e
Sudeste, dos 560 neonatos avaliados, excluidos os dbitos em
sala de parto, 25 (4,5%) morreram nas primeiras 24 horas.
Salienta-se que foram incluidos no estudo citado pacientes
com peso entre 400 e 1.499g, o que pode ter contribuido
para elevar tal percentual."” Mohamed et al.,'> em estudo
de coorte entre 1997 e 2004 nos Estados Unidos em neonatos
com peso ao nascer entre 500-1.499g, observaram que den-
tre os 91.578 estudados 4.579 (5%) morreram nas primeiras
24 horas. Quanto mais precoce o 6bito do recém-nascido,
mais ligado esta as condicdes antenatais, ao periparto e
ao parto propriamente dito. Destaca-se, para as mortes no
primeiro dia apds o nascimento, a sua ligacdo com deter-
minantes sociais e econdmicos relacionados a qualidade de
atencdo a saude da gestante.' Foi nesse contexto que se
buscou entender como se comportavam os fatores associa-
dos ao dbito com 24 horas ap6s o nascimento.

Dentre os fatores associados ao Obito neonatal no pri-
meiro dia de vida, ressaltam-se trés grupos de variaveis:
as ligadas a qualidade do atendimento perinatal (catego-
ria hospitalar), aquelas relacionadas as variaveis bioldgicas
neonatais (peso ao nascer e sexo masculino) e as que refle-
tem o atendimento ao trabalho de parto e ao parto (Apgar
de 5 minutos).
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No que diz respeito a estrutura hospitalar, todos os hospi-
tais do estudo pertenciam ao Sistema Unico de Saide (SUS)
e varios autores indicam taxas de mortalidade neonatal ele-
vadas em hospitais piblicos do SUS.6'3'* E preciso lembrar
que as caracteristicas socioecondmicas da populacdo usuaria
do SUS, por si, podem acarretar piores resultados de sobre-
vida. Entretanto, Alleman et al."® apontam que as diferencas
de mortalidade neonatal entre as diversas unidades nao
podem ser explicadas somente pela diversidade das carac-
teristicas dos pacientes ai admitidos, mas devem estar mais
relacionadas ao uso de intervencoes preditoras de sobre-
vida. Nesse sentido, observa-se que a melhor infraestrutura
hospitalar, no presente estudo, protegeu o recém-nascido
em relacao ao Obito até 24 horas apos o nascimento, dimi-
nuiu a chance de sua ocorréncia em 66%. Ressalta-se que,
na auséncia de um modelo padronizado de avaliacdo de
maternidades associado ao risco de morte neonatal, foi
estabelecido um escore ponderado das caracteristicas rela-
cionadas a estrutura hospitalar, no qual as caracteristicas
menos frequentes foram mais valorizadas. De acordo com
esse escore, observou-se que a mortalidade no primeiro dia
de vida dos RNMBP foi mais de duas vezes maior nos hospitais
com pior infraestrutura (N2) comparados com os que conta-
vam com melhores condi¢des (N1). Dentre as caracteristicas
estudadas, recursos tecnoldgicos mais sofisticados, como
ultrassonografia e ecocardiografia no leito, e a possibilidade
de refletir sobre a pratica médica empregada e aprender
com possiveis erros e omissdes por meio de reunides clinicas
estavam ausentes da maioria das instituicdes classificadas
como N2. Ou seja, embora todas as maternidades analisa-
das fossem publicas e ligadas ao SUS, algumas investiram
mais em recursos diagnosticos para pacientes prematu-
ros, dependentes de tecnologia para sua sobrevivéncia,
e algumas investiram mais na capacitacdo de recursos
humanos, fundamentais para aplicar os recursos tecnolo-
gicos nessa populacdo de recém-nascidos extremamente
vulneraveis.

No que concerne aos fatores biologicos ligados ao obito
neonatal até 24 horas apos o nascimento, destacam-se o
extremo baixo peso ao nascer e o sexo masculino. Dentre os
287 recém-nascidos <1.000g analisados no presente estudo,
45 (15,7%) morreram até 24 horas, perfizeram 76% dos neo-
natos que morreram nesse periodo. O peso ao nascer <1.000g
aumentou em trés vezes o risco de morte nas primeiras
24 horas, comparado com o peso de 1.000-1.499g. Na rede
americana Neonatal Network, dentre os 6.780 neonatos pré-
-termo de extremo baixo peso nascidos entre 1998 e 2003, a
mortalidade foi de 14,3% nas primeiras 24 horas.'® Em coorte
de base populacional em Sao Paulo entre 2000 e 2001, dos
obitos ocorridos até 12 horas de vida, 86% tinham peso ao
nascer <1.000g."” Lee et al.'® propuseram um modelo que
inclui tanto a idade gestacional como o peso de nascimento
para analisar o risco de dbito, com elevacao de tal risco a
cada decréscimo de 100g no peso de nascimento e de uma
semana na idade gestacional. No presente estudo, nos 109
RNMBP entre 500-749g, a mortalidade nas primeiras 24 horas
foi de 19,3%, enquanto nos 178 com 750-999g esse valor
foi de 13,5%. Mohamed et al.'? analisaram a sobrevida de
RNMBP entre 1997 e 2004 nos Estados Unidos. Nos 18.863
neonatos com peso entre 500-749¢g, a mortalidade no pri-
meiro dia de vida foi de 19,6%, enquanto nos 17.433 com
peso entre 750-999g foi de 3,1%. Provavelmente, a menor

mortalidade na faixa de peso ao nascer entre 500-749g
das maternidades nordestinas comparada com as ameri-
canas reflete um ndmero grande de recém-nascidos com
restricdo de crescimento intrauterino e idade gestacional
mais avancada, o que favorece a chance de sobrevida. De
fato, dos 109 RN com peso entre 500-749g, 26 (24%) tinham
idade gestacional de 28-31 semanas. Ressalta-se ainda que,
no presente estudo, dentre os 627 neonatos com idade ges-
tacional de 23 semanas a 31 semanas e seis dias, peso ao
nascer entre 500 e 1499g e sem malformacoes, 21 (3%) mor-
reram na sala de parto e perderam, assim, a oportunidade
da assisténcia na Unidade de Terapia Intensiva.

O sexo masculino apresentou forte associacao com o
obito nas primeiras 24 horas de vida, com risco trés vezes
maior de morte comparado com o feminino. O mesmo
achado foi evidenciado na mortalidade intra-hospitalar em
outros estudos.'>? Itabashi et al.?" avaliaram 3.065 recém-
-nascidos japoneses de extremo baixo peso e observaram
risco 1,6 maior de morte hospitalar no sexo masculino. Acha-
dos de pesquisa australiana apontam que o crescimento e a
sobrevida fetal sdo mediados por fungcdes sexo-especificas
da placenta humana, com melhor adaptacao e resposta ao
estresse oxidativo no sexo feminino.??

Dentre os fatores relacionados a atencao ao parto que
se associaram a mortalidade nas primeiras 24 horas apos o
nascimento, destaca-se o Escore de Apgar com 5 minutos
<7. Em uma investigacao de base populacional nos Esta-
dos Unidos, entre 2001-2002, Lee et al.'® avaliaram uma
coorte de 690.933 neonatos entre 24-36 semanas de idade
gestacional e observaram associacao de baixos escores de
Apgar no 5° minuto de vida com mortalidade neonatal.
Na Suécia, entre 2000 e 2002, a analise de 156 neonatos
pré-termo com 23 e 24 semanas de idade gestacional iden-
tificou também associacdo de baixos escores de Apgar no
5° minuto com a mortalidade neonatal nas primeiras 24
horas de vida.?* O correlato da baixa vitalidade ao nascer é
a necessidade de procedimentos avancados de reanimacao
neonatal, definidos como intubacao e/ou massagem car-
diaca e/ou uso de medicacdes em sala de parto. Estudo da
Rede Americana de Pesquisas Neonatais, com dados de 9.565
neonatos pré-termo entre 22-28 semanas, mostra que 67%
receberam ventilacdo ao nascer por meio de canula tra-
queal, 8% necessitaram de massagem cardiaca e 5% de
medicacdes.?* Dados nacionais indicam que a necessidade
de reanimacdo avancada em neonatos pré-termo de muito
baixo peso aumenta em duas vezes a chance de obito
intra-hospitalar ou de sobrevida com displasia broncopul-
monar e/ou hemorragia intracraniana grave.” No presente
estudo, observou-se forte associacao do Boletim de Apgar
no 5° minuto <7 com o 6bito nas primeiras 24 horas de
vida. Tal risco foi 7,2 maior do que o daqueles com Apgar
no 5° minuto de 8-10. A adequada atencao ao parto dos
recém-nascidos pré-termo nascidos nas maternidades de
referéncia das capitais nordestinas delineia-se como medida
prioritaria para atenuar as dificuldades de transicao para a
vida extrauterina, facilitar a adaptacao cardiorrespiratoria
e possibilitar estabilidade clinica e reducao da mortalidade
no primeiro dia de vida.

E importante enfatizar que o uso de dados secundarios
apresenta limitacdes e dificuldades inerentes a proépria
metodologia e favorece falhas no preenchimento dos
formularios. Assim, oito hospitais foram excluidos da
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pesquisa por apresentar amostra nao representativa de
suas instituicoes. Além do mais, o lapso de sete anos entre
coleta de dados e sua analise mostra as dificuldades para
a consolidacao de informacdes em unidades em que nao
ha capacitacdo para a pesquisa. Apesar disso, trata-se
do primeiro estudo com coleta prospectiva de dados de
maternidades de referéncia da Regido Nordeste que permite
delinear um retrato do atendimento ao nascimento e parto
de neonatos pré-termo de muito baixo peso, que contribuem
substancialmente para a mortalidade neonatal e infantil e
influenciam o indice de desenvolvimento humano desses
locais. Nesse contexto, os resultados permitem concluir
que a mortalidade neonatal precoce especialmente nas
primeiras 24 horas é elevada nos pacientes pré-termo
de muito baixo peso nas capitais da Regiao Nordeste se
comparada com a de regides mais desenvolvidas do Brasil e
a de paises desenvolvidos. Os achados revelam a existéncia
de falhas nas unidades de terapia intensiva avaliadas, com
infraestrutura hospitalar deficiente e elevada contribuicao
do extremo baixo peso e da asfixia perinatal para a morta-
lidade nas primeiras 24 horas de vida. A superacao desses
dados requer uma politica governamental que, de forma
clara, atribua responsabilidades para acdes direcionadas
a melhoria de qualidade, com definicoes de priorida-
des, selecao e definicbes de intervencbes e avaliacao
constantes.

Financiamento

Renospe (Ministério da Saude, Secretaria de Atencao a
Salde, por intermédio do Departamento de Acdes Progra-
maticas Estratégicas e da Area Técnica de Salde da Crianca
e Aleitamento Materno).

Conflitos de interesse

AJML coordena a Rede Norte-Nordeste de Salde Perinatal
(Renospe). Os autores declaram nao ter relacao com qual-
quer pessoa ou organizacao que poderia influenciar este
estudo de forma indevida.

Agradecimentos

A Dra. Ana Cecilia SL Sucupira e a Prof. Dra. Elsa Giugliani,
Coordenadoras da Coordenacao Geral da Saude da Crianca
e Aleitamento Materno do Ministério da Saude do Brasil no
periodo do estudo, por ajudarem a concretizar a Rede Norte-
-Nordeste de Salde Perinatal.

Referéncias

1. Lawn JE, Cousens S, Zupan J. Lancet Neonatal Survival Steering
Team. 4 million neonatal deaths: when? Where? Why? Lancet.
2005;365:891-900.

2. United Nations Children’s Fund [pagina na Internet]. Situacdo
Mundial da Infancia 2013: criancas com deficiéncia. Indicado-
res basicos [acessado em 14 de julho de 2014]. Disponivel em:
http://www.unicef.org/brazil/pt/PT_sowe2013.pdf.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Brasil - Ministério da Salde. Secretaria de Vigilancia em Saude

- Departamento de Analise de Situacado de Salde. Brasil 2011:
uma analise da situacdo de salde e a vigilancia da saude da
mulher. Brasilia: Ministério da Saude; 2012.

. Organizacdo Pan-Americana da Salde. Demografia e salde:

contribuicdo para a analise de situacado e tendéncias. Brasilia:
Organizacado Pan Americana de Saude; 2009.

. Barros FC, Victora CG, Matijasevich A, Santos IS, Horta BL, Sil-

veira MF, et al. Prematuridade, baixo peso ao nascer e restricao
do crescimento intrauterino em trés coortes de nascimentos no
Sul do Brasil: 1992, 1993 e 2004. Cad Saude Publica. 2008;24
Suppl 3:5390-8.

. Barros AJ, Matijasevich A, Santos IS, Albernaz EP, Victora CG.

Neonatal mortality: description and effect of hospital of birth
after risk adjustment. Rev Saude Publica. 2008;42:1-9.

. Ambalavanan N, Carlo W. Como evitar o ébito precoce em pre-

maturos? J Pediatr (Rio J). 2008;84:283-5.

. Barros FC, Diaz-Rossello JL. A qualidade do atendimento de

recém-nascidos de muito baixo peso no Brazil. J Pediatr (Rio
J). 2007;83:5-6.

. De Castro E, Leite A, de Almeida MF, Guinsburg R. Perina-

tal factors associated with early neonatal deaths in very low
birth weight preterm infants in Northeast Brazil. BMC Pediatr.
2014;14:312.

World Health Organization. Thermal protection of the newborn:
a practical guide. Geneva: WHO; 1997.

Almeida MF, Guinsburg R, Martinez FE, Procianoy RS, Leone CR,
Marba ST, et al. Perinatal factors associated with early deaths of
preterm infants born in Brazilian Network on Neonatal Research
centers. J Pediatr (Rio J). 2008;84:300-7.

Mohamed MA, Nada A, Aly H. Day-by-day postnatal survi-
val in very low birth weight infants. Pediatrics. 2010;126:
e360-6.

Lansky S, Franca E, César CC, Monteiro Neto LC, Leal MC. Mortes
perinatais e avaliacdo da assisténcia ao parto em maternidades
do Sistema Unico de Saide em Belo Horizonte, Minas Gerais,
Brasil, 1999. Cad Saude Publica. 2006;22:117-30.

Drumond EF, Machado CJ, Franca E. Obitos neonatais
precoces: analise de causas multiplas de morte pelo
método Grade of membership. Cad Saude Publica. 2007;23:
157-66.

Alleman BW, Bell EF, Li L, Dagle JM, Smith PB, Ambalavanan
N, et al. Individual and center-level factors affecting mor-
tality among extremely low birth weight infants. Pediatrics.
2013;132:e175-84.

Ambalavanan N, Carlo WA, Bobashev G, Mathias E, Liu B, Poole
K, et al. Prediction of death for extremely low birth weight
neonates. Pediatrics. 2005;116:1367-73.

De Almeida MF, Alencar GP, Schoeps D, Novaes HM, Campbell
O, Rodrigues LC. Sobrevida e fatores de risco para mortalidade
neonatal em uma coorte de nascidos vivos de muito baixo peso
ao nascer, na regiao Sul do municipio de Sao Paulo, Brasil. Cad
Saude Publica. 2011;27:1088-98.

Lee HC, Subeh M, Gould JB. Low Apgar score and mortality in
extremely preterm neonates born in the United States. Acta
Paediatr. 2010;99:1785-9.

Ballot DE, Chirwa TF, Cooper PA. Determinants of survival in
very low birth weight neonates in a public sector hospital in
Johannesburg. BMC Pediatr. 2010;10:30.

Kent AL, Wright IM, Abdel-Latif ME. Mortality and adverse neuro-
logic outcomes are greater in preterm male infants. Pediatrics.
2012;129:124-31.

Itabashi K, Horiuchi T, Kusuda S, Kabe K, Itani Y, Nakamura T,
et al. Mortality rates for extremely low birth weight infants born
in Japan in 2005. Pediatrics. 2009;123:445-50.


http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0130
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0150
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0155
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0160
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0165
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0170
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0180
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0185
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0190
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0195
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0200
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0205
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0210
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0215
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0220
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0225
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0230

Mortalidade com 24 horas de vida de recém-nascidos pré-termo de muito baixo peso 113

22.

23.

24.

Clifton VL. Review: sex and the human placenta: mediating
differential strategies of fetal growth and survival. Placenta.
2010;31 Suppl:S33-9.

Forsblad K, Kallén K, Marsal K, Hellstrom-Westas L. Short-term
outcome predictors in infants born at 23-24 gestational weeks.
Acta Paediatr. 2008;97:551-6.

Stoll BJ, Hansen NI, Bell EF, Shankaran S, Laptook AR,
Walsh MC, et al. Neonatal outcomes of extremely preterm
infants from the NICHD Neonatal Research Network. Pediatrics.
2010;126:443-56.

25. Guinsburg R, Almeida MF, Bomfim OL, Magluta C; Brazilian

Network on Neonatal Research. Resuscitation procedures and
recovery of heart rate in bradycardic preterm infants at birth.
Proceedings of the Pediatric Academic Societies’ 2013 Annual
Meeting; 4-6 de maio de 2013; Washington, DC.


http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0235
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0240
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245
http://refhub.elsevier.com/S0103-0582(15)00145-8/sbref0245

	Mortalidade com 24 horas de vida de recém‐nascidos pré‐termo de muito baixo peso da Região Nordeste do Brasil
	Introdução
	Método
	Resultados
	Discussão
	Financiamento
	Conflitos de interesse
	Agradecimentos
	Referências


