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PALAVRAS-CHAVE Resumo

Anestesia; Justificativa e objetivos: As incidéncias de parada cardiaca (PC) e de mortalidade periope-
Parada cardiaca; ratoria no Brasil, um pais em desenvolvimento, sdao mais elevadas em relacao as dos paises
Mortalidade; desenvolvidos. A hipotese desta revisao é que o conhecimento da epidemiologia de PC e de
mortalidade perioperatoria no Brasil possibilita sua comparacao com a dos paises desenvol-
vidos. A revisao sistematica teve como objetivo verificar, em estudos realizados no Brasil, a
epidemiologia de PC e de mortalidade perioperatoéria.

Conteudo: Realizou-se estratégia de busca em diferentes bases de dados (PubMed, EMBASE,
SciELO e LILACS) para a identificacao de estudos observacionais que reportaram PC e/ou morta-
lidade perioperatoria até 48 horas pos-operatorio no Brasil. Os desfechos primarios foram dados
de epidemiologia de PC e de mortalidade perioperatdria. Em 8 estudos nacionais, identificou-
se maior ocorréncia de PC e de mortalidade perioperatoria no sexo masculino, em extremos
de idade, em pacientes em pior estado fisico segundo a American Society of Anesthesiolo-
gists (ASA), em cirurgias de emergéncia, em anestesia geral, e em cirurgias cardiaca, toracica,
vascular, abdominal e neurologica. A doenca/condicao do paciente foi o principal fator desen-
cadeante, tendo como causas principais a sepse e o trauma.

Conclusées: Nos estudos nacionais, a epidemiologia dos eventos tanto de PC como de mortali-
dade perioperatoria ndo apresenta diferencas importantes, e de maneira geral, é semelhante
a de estudos de paises desenvolvidos. Entretanto, a sepse, nos estudos nacionais, representa
uma das principais causas de PC e de mortalidade perioperatéria, diferenciando-se dos estudos
de paises desenvolvidos nos quais a sepse é causa secundaria.
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Epidemiology of perioperative cardiac arrest and mortality in Brazil: a systematic
review

Abstract

Background and objectives: The perioperative cardiac arrest (CA) and mortality rates in Brazil,
a developing country, are higher than in developed countries. The hypothesis of this review
was that knowledge of the epidemiology of perioperative CA and mortality in Brazil enables
the comparison with developed countries. The systematic review aimed to verify, in studies
conducted in Brazil, the epidemiology of perioperative CA and mortality.

Method and results: A search strategy was carried out on different databases (PubMed,
EMBASE, SciELO and LILACS) to identify observational studies that reported perioperative CA
and/or mortality up to 48 hours postoperatively in Brazil. The primary outcomes were data
on epidemiology of perioperative CA and mortality. In 8 Brazilian studies, there was a higher
occurrence of perioperative CA and mortality in males; in extremes of age; in patients in worse
physical status according to the American Society of Anesthesiologists (ASA); in emergency
surgeries; in general anesthesia; and in cardiac, thoracic, vascular, abdominal and neurologi-
cal surgeries. The patient’s disease/condition was the main triggering factor, with sepsis and
trauma as the main causes.

Conclusions: The epidemiology of both perioperative CA and mortality events reported in Bra-
zilian studies does not show important differences and, in general, is similar to studies in
developed countries. However, sepsis represents one of the major causes of perioperative CA
and mortality in Brazilian studies, contrasting with studies in developed countries in which
sepsis is a secondary cause.

© 2020 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Anestesiologia.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

Introducao

Entre as complicacdes do paciente cirurgico, a Parada Car-
diaca (PC) € um dos piores desfechos, pois pode determinar
sequelas, perda de funcao e, no pior dos cenarios, o obito.

O Brasil é um pais em desenvolvimento que, ao longo
dos anos, tem encontrado grande dificuldade no ofereci-
mento a sua populacdo, de forma universal, de atendimento
adequado e de qualidade em salde. Revisao dos estudos
desenvolvidos no Brasil concluiu que houve reducao na inci-
déncia de PC perioperatoria ao longo dos ultimos 25 anos,
acompanhando a tendéncia mundial.’

Os estudos nacionais tém mostrado que o pior estado
fisico dos pacientes prévio a cirurgia é um dos fatores mais
importantes para a ocorréncia de PC?3 e de mortalidade?“-”
perioperatéria, sendo a sepse a principal causa de PC?
e de mortalidade?’ perioperatéria, enquanto estudos em
pais desenvolvido (Estados Unidos) verificaram que a sepse
representa causa secundaria desses eventos.®® Assim, o
manejo pré-anestésico das comorbidades desempenha papel
importante na minimizacdo de complicacdes perioperato-
rias.

Considerando a grande diferenca no atendimento pré-
-hospitalar e intra-hospitalar entre os paises desenvolvidos
e em desenvolvimento e a maior incidéncia de PC e de
mortalidade perioperatéria nos paises em desenvolvimento
com relacdo a dos paises desenvolvidos,’®'" a hipotese
desta revisdao é que o conhecimento da epidemiologia de
PC e de mortalidade perioperatoéria no Brasil possibilite sua
comparacao com a dos paises desenvolvidos.

A revisao sistematica teve como objetivo verificar, em
estudos realizados no Brasil, a epidemiologia (fatores de
risco, fatores desencadeantes e causas) de PC e de mor-
talidade perioperatoria.

Método

O presente estudo nao necessitou de aprovacao do Comité
de Etica em Pesquisa por se tratar de revisao sistematica da
literatura.

Estratégia de busca e selecdo de estudos

A revisao foi preparada de acordo com as instrucdes do
EQUATOR e com o checklist metodologico para redacao
de trabalhos reportando revisdes sistematicas de estudos
observacionais, denominado Meta-analysis Of Observational
Studies in Epidemiology (MWOOSE)."? As bases de dados foram
pesquisadas utilizando estratégia de pesquisa abrangente
para a identificacao de estudos de PC e de mortali-
dade perioperatoria, utilizando descritores obtidos no MeSH
(MEDLINE), inclusive uma lista completa de sindnimos refe-
rente aos termos abordados no estudo: an(a)esthesia and
cardiac arrest or mortality (anestesia e parada cardiaca
ou mortalidade). A estratégia de busca foi adaptada para
cada base de dados a fim de alcancar maior sensibilidade e
identificacao de estudos relevantes.

Os dados foram obtidos a partir das seguintes bases
de dados: US National Library of Medicine (MEDLINE via
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PubMed), Excerpta Medica Database (EMBASE), Scientific
Electronics Library on Line (SCIELO) e Literatura Latino-
-Americana e do Caribe em Ciéncias da Salude (LILACS) para a
identificacao de artigos que reportaram PC ou mortalidade
perioperatoria no Brasil. A data da Ultima busca foi 18 de
dezembro de 2018.

Trés revisores (LGB, RS e ACM) fizeram a selecao inicial
dos titulos e resumos dos estudos independentemente. Os
estudos considerados relevantes foram obtidos na integra
e revisados por dois revisores independentes (LGB e ACM).
Divergéncias nos resultados foram resolvidas por discussao.
Quando houve mais de um estudo publicado sobre 0 mesmo
grupo de populacao, foram extraidos os dados do artigo mais
recente e/ou completo.

Os critérios de inclusao dos artigos foram estudos obser-
vacionais que reportaram a epidemiologia de PC e/ou de
mortalidade até 48 horas pods-operatorias no Brasil, em
publicacées completas. Foram excluidos os artigos com
populagdes especificas (p.ex. criangas, idosos), cirurgias
especificas (p.ex. cirurgia cardiaca), um Unico tipo de anes-
tesia (p.ex. anestesia regional), um determinado tipo de
estado fisico (p.ex. American Society of Anesthesiologists
[ASA] 1) e relatos de casos.

Extracao de dados e definicao dos desfechos

Dois dos autores (LGB e ACM), independentemente, identifi-
caram os estudos a serem incluidos na revisao de acordo
com os critérios de inclusao previamente especificados.
Formularios padrdao foram utilizados para a extracao de
dados relevantes relativos a epidemiologia de PC ou de
mortalidade perioperatoria: fatores de risco (sexo, idade,
classificacao do estado fisico dos pacientes de acordo com a
classificacao ASA, tipo de atendimento cirdrgico, especiali-
dade cirurgica e tipo de anestesia), fatores desencadeantes
e suas causas (doenca/condicao do paciente, cirurgia ou
anestesia), além de sobrevida ap6s PC. Discrepancias foram
resolvidas depois de discussao com um terceiro revisor
(JRCB). Apos a definicdo dos estudos que seriam incluidos
na revisao sistematica, foram extraidos os dados.

Os desfechos primarios avaliados foram os dados de
epidemiologia dos eventos de PC e de mortalidade perio-
peratoria.

Resultados

Selecao dos estudos

Foram identificadas 14.132 citacoes nas bases de dados e
3 citacbes por meio de referéncias. Apos a revisao de titulos
e resumos, excluimos 5.387 estudos duplicados e 8.734 estu-
dos por auséncia de relevancia. Identificaram-se 14 artigos
potencialmente relevantes para avaliacdao mais detalhada.
Destes, oito foram selecionados de acordo com os crité-
rios de inclusao, sendo quatro estudos de PC perioperatoria
e oito estudos de mortalidade perioperatéria (fig. 1). O
primeiro estudo incluido foi publicado em 1986, e o mais
recente, em 2018. A descricao dos estudos de PC e de
mortalidade perioperatoria incluidos na revisao é mostrada,
respectivamente, nas tabelas 1 e 2.

14,132 citagbes encontradas nas bases de dados
3 citagOes através de referéncias

14,121 artigos excluidos
» 5,387 duplicatas
8,734 pelos critérios de exclusao

1 14 artigos incluidos para revisao em texto completo

6 estudos excluidos

3 resumos publicados em periédicos

2 estudos de PC somente no paciente com trauma
1 estudo com dados parciais de estudo completo

8 estudos incluidos
4* estudos de PC perioperatdria
8" estudio de mortalidade perioperatéria

Figura 1 Fluxograma para a selecdo dos artigos. PC, Parada
Cardiaca; *Alguns estudos foram utilizados em mais de uma
categoria.

Fatores de risco de PC e de mortalidade
perioperatoria

Sexo

Estudo nacional mostrou nao haver diferenca significante da
incidéncia de PC perioperatdria quanto ao sexo em pacien-
tes < 17 anos; porém, houve incidéncia significante maior de
PC perioperatoria em pacientes do sexo masculino > 18 anos
em relacao ao feminino; dois outros estudos também obti-
veram maior proporcdo de PC perioperatoria em pacientes
do sexo masculino.> "

Quanto a mortalidade perioperatoria, os estudos mostra-
ram maior proporcao de eventos no sexo masculino,®* 314
mas no Unico estudo em que foi realizada analise estatistica,
nao se encontrou diferenca significante da incidéncia entre
0S Sex0s.>

Idade

A incidéncia de PC e de mortalidade perioperatoéria foi sig-
nificantemente maior nos extremos de idade, em relacao ao
adulto jovem (18-35 anos), nas seguintes proporcoes: neo-
natos (0-30 dias), 9,7 e 9,1 vezes, respectivamente; criancas
de 31 dias a <1 ano, 3 e 9,3 vezes, respectivamente; e
idosos > 65 anos, 4 e 5,9 vezes, respectivamente.?>

Classificacdo do estado fisico

Os pacientes em piores estados fisicos (ASA llI-V) apre-
sentaram maior incidéncia de PC>? e de mortalidade*”’
perioperatoria comparados aos de ASA I-1l. Estudos mostra-
ram incidéncia 360 vezes maior de PC? e 2.296 vezes maior
de mortalidade’® perioperatdria em pacientes com estado
fisico ASA I1l-V em relacado aos de ASA I-II.

Tipo de atendimento

Os estudos nacionais, de forma unanime, verificaram maior
incidéncia de PC>' e de mortalidade*’ perioperatdria
durante cirurgias de emergéncia em comparacdo com cirur-
gias de rotina ou de urgéncia. Estudos mostraram incidéncias
de PC? e de mortalidade® perioperatéria, em cirurgias de
emergéncia, 11 e 19 vezes mais elevadas, respectivamente,
se comparadas aquelas em cirurgia de rotina.
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Tabela 1

Descricao dos estudos de parada cardiaca perioperatoria

Ruiz Neto & Amaral,
1986"

Hospital Terciario SO
Universitario Retrospectivo
Registros Médicos 1982-1984
Hospital Terciario
Universitario

Retrospectivo Base de dados
1988-1996

Hospital Universitario
Terciario Prospectivo Base
de dados 1996-2005
Hospital Terciario SO
Universitario Prospectivo

Base de dados 2007

Braz et al., 1999°

Braz et al., 20062

Sebbag et al., 2013"

SO e SRPA

SO e SRPA

Cirurgia cardiaca 51.422
- 58.553
- 53.718
Cirurgia cardiaca 40.379

PC, Parada Cardiaca; SO, Sala de Operacéo; SRPA, Sala de Recuperacédo Pds-Anestésica.

Tabela 2 Descricao dos estudos de mortalidade perioperatoria

Ruiz Neto & Amaral,
19863

Hospital Terciario SO
Universitario Retrospectivo
Registros Médicos 1982-1984
Hospital Terciario
Universitario Retrospectivo
Registros Médicos 1995
Hospital Terciario
Universitario Retrospectivo
Base de dados 1988-1996
Hospital Terciario
Universitario Retrospectivo
Registros Médicos 1998-1999
Hospital Universitario
Terciario Prospectivo Base
de dados 1996-2005
Hospital Terciario
Universitario Prospectivo
Base de dados 2007

Hospital Terciario
Universitario Retrospectivo
Bases de dados 2005-2012
Hospital Quaternario
Universitario Retrospectivo
Bases de dados 2012-2013

Cicarelli et al., 1998°
Braz et al., 1999°
Chan & Auler Jr,
2002*

Braz et al., 20062
Sebbag et al., 2013"

Pignaton et al., 2016°

Stefani et al., 20187

SO até 24h de
pos-operatorio

SO e SRPA
SO até 24h de -
pos-operatorio
SO e SRPA

SO até 24h de
pos-operatorio
SO e SRPA

SO até 48h de -
pos-operatorio

Cirurgia cardiaca 51.422

Cirurgia cardiaca 25.926
- 58.553
82.641
- 53.718
Cirurgia cardiaca 40.379

- 55.002

11.562

SO, Sala de Operacéo; SRPA, Sala de Recuperagédo Pds-Anestésica.

Especialidade cirurgica

Os estudos nacionais mostraram maior ocorréncia de PC>™
e de mortalidade perioperatéria®® em cirurgia cardiaca,
seguida por cirurgias vascular, toracica, abdominal, neuro-
logica e ortopédica.

Tipo de anestesia

Os artigos relataram maior ocorréncia de PC?»3 e de
mortalidade*>’ perioperatdria em procedimentos cir(rgi-
cos realizados com anestesia geral em relacao ao bloqueio

anestésico do neuroeixo, em proporcdes 82 e 195 vezes mai-
ores, respectivamente.

Fatores desencadeantes de PC e de mortalidade
perioperatoria

Na década de 1980, o primeiro estudo nacional de
incidéncia de PC perioperatoria mostrou que a cirurgia
foi o fator desencadeante principal (49,3%), seguido da
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anestesia (36,1%) e, por ultimo, da doenca/condicao do
paciente (14,1%), sendo que em uma PC (0,5%) nao foi
possivel determinar o fator desencadeante; quanto a morta-
lidade, a cirurgia foi o fator principal (77,7%), agora seguido
pela doenca/condicao do paciente (13,2%) e, por Ultimo, da
anestesia (9,1%)."3

Estudos nacionais mais recentes mostraram que as inci-
déncias de PC?>* e de mortalidade?*>7 perioperatoria foram
menores por fator anestésico, enquanto a doenca/condicao
do paciente foi o principal fator, seguido da cirurgia tanto
para PC>* como para mortalidade?*> perioperatoria. Assim,
um estudo? verificou proporcdes respectivas de PC e de
mortalidade perioperatoria por fator doenca/condicdo do
paciente de 66% e 68%, por fator cirdrgico de 25% e 27%,
e por fator anestésico de 9% e 5%. Apenas em um estudo
nacional nao houve mortalidade por fator anestésico.>

Causas de PC e de mortalidade perioperatoéria

Fatores doenca/condicdo do paciente e/ou cirurgia

As maiores causas de PC® e de mortalidade?’ perioperato-
ria pelos fatores doenca/condicao do paciente e/ou cirurgia
foram: sepse, trauma, hemorragia em cirurgias associadas
com a doenca primaria (cancer), cirurgia cardiaca e rup-
tura de aneurisma aodrtico. A proporcao de sepse em relacao
as outras causas de PC? e de mortalidade’ perioperatd-
ria foram, respectivamente, de 25% e 35%, enquanto a do
trauma foi de 18,4% e de 24%.2

Fator anestésico

Na PC por fator anestésico, a medicacao foi responsabilizada
como causa principal, seguida pelas complicacdes respirato-
rias e de vias aéreas no primeiro estudo nacional realizado
na década de 1980."* Nos estudos nacionais mais recentes,
as complicacdes respiratorias e de vias aéreas tornaram-se
a principal causa de PC por fator anestésico, seguidas pelas
complicacdes cardiovasculares.?>

Em relacdo a mortalidade, um estudo mostrou como
causa principal as complicacdes respiratorias e de vias
aéreas,” enquanto outro mostrou como causa principal as
complicagdes cardiovasculares.’

Entre os principais problemas pulmonares e de vias
aéreas, destacaram-se a ocorréncia de hipoxemia por perda
da via aérea, intubacdo dificil, obstrucdo do tubo oro-
traqueal, aspiracdao pulmonar e complicacées associadas
a introducao de tubos de duplo lUmen; em relacao as
complicacdes cardiovasculares, foram representadas prin-
cipalmente por overdose de agentes indutores, bloqueio
simpatico alto em anestesias do neuroeixo, bradicardia, dis-
ritmias cardiacas e choque anafilatico.?>’

Sobrevida de PC perioperatoéria

Estudos nacionais mostraram proporcées de retorno
espontaneo da circulacdo, apdés a PC perioperatoria,
de 32,6% a 69%.2%'>'* Um estudo mostrou sobrevida apos
PC de 69% no intraoperatorio, 38% até 24 horas de pos-
-operatorio e 25% até 30 dias de pos-operatorio, sendo que
46% dos pacientes sobreviventes (25%) apresentaram escala
de Glasgow > 14." Neste mesmo estudo, os autores verifica-
ram relacao significante entre o pior estado fisico (ASA IV-V),
no qual nao houve sobrevida, e o melhor estado fisico

(ASA [-1ll), no qual houve sobrevida de 40% dos pacientes
até 30 dias de pos-operatorio.

Discussao

Trata-se da primeira revisao sistematica dos estudos nacio-
nais relacionados a epidemiologia da PC e da mortalidade
no periodo perioperatorio. Os resultados mostraram maior
ocorréncia de PC e de mortalidade perioperatdria em: sexo
masculino, extremos de idade, pacientes em pior estado
fisico (ASA llI-V), cirurgia de emergéncia, anestesia geral;
e cirurgias cardiaca, toracica, vascular, abdominal e neu-
rologica. A doenca/condicao do paciente foi o principal
fator desencadeante de PC e de mortalidade perioperatéria,
tendo como causas principais a sepse e o trauma.

Esses resultados nao sao diferentes dos obtidos na lite-
ratura internacional. O homem, com relacdo a mulher,
€é mais predisposto a trauma, violéncia’® e doencas
vasculares;? consequentemente, estudos de paises em
desenvolvimento'®'” e de paises desenvolvidos'®-2* tam-
bém relataram maior ocorréncia de PC7-20%2 e de
mortalidade'®?"-2*> perioperatdria no sexo masculino.

De maneira similar aos resultados nacionais, estudos
recentes realizados em pais desenvolvido (Estados Unidos)
mostraram incidéncia significante maior de PC'%?2 e de
mortalidade?? perioperatoria em criancas abaixo de um ano
e em idosos > 65 anos. Assim, os extremos de idade perma-
necem como as faixas etarias de maior risco para eventos
de PC e de mortalidade perioperatéria e devem merecer
maior atencao e cuidados do anestesiologista. A imaturi-
dade, doencas congénitas cardiacas e neurologicas e outras
alteracdes congénitas em criancas, bem como o envelheci-
mento com as doencas associadas, influenciaram no maior
risco em relacdo ao adulto jovem.? %2427

Estudo realizado em pais desenvolvido mostrou maior
incidéncia de PC e de mortalidade perioperatéria em paci-
entes de estado fisico ASA IlI-V, de 38 e de 374 vezes,
respectivamente, em relacdo aos pacientes de estado fisico
ASA 1-11.22 Em estudos nacionais, as diferencas das incidén-
cias de PC? e de mortalidade?® perioperatéria em pacientes
de estado fisico ASA IlI-V em relacdo aos de ASA I-lI
foram 61 e 2295 vezes maiores, respectivamente. Estudo
nacional evidenciou que muitos pacientes idosos chegaram
a sala de operacdo sem otimizacao de suas comorbidades,
aumentando a possibilidade de complicacoes anestésico-
-cirurgicas.?”

Maior risco de eventos criticos, como a PC e o
obito na cirurgia de emergéncia, em relacdo a cirur-
gia de rotina, foi evidenciado em estudos nacionais?*7'4
e internacionais.'®'®? Na de emergéncia, a impossibili-
dade de otimizacao ideal das condigoes fisiopatologicas dos
pacientes aumenta a ocorréncia de instabilidade hemo-
dindmica, complicagdes cirlrgicas, como sangramentos
profusos, infeccoes e sepse com disfuncdo de multiplos
orgaos além de fenémenos tromboembélicos. '’

Os estudos nacionais’~>” e de paises desenvolvidos, como
Alemanha'® e Estados Unidos,?”%® relataram maior inci-
déncia de PC e de mortalidade perioperatoria durante a
anestesia geral em relacdo ao bloqueio anestésico do neu-
roeixo. A adequacao da técnica anestésica ao estado fisico,
as comorbidades e ao tipo de cirurgia propiciam condicoes
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para que a anestesia geral seja a técnica de escolha para os
pacientes em estado critico e para cirurgias de maior risco,
como cardiaca, toracica e neurocirurgia. Adicionalmente, a
introducao de novos anestésicos locais com menor toxici-
dade cardiaca e do sistema nervoso central, em conjuncao
com a introducao da ultrassonografia na anestesiologia, pos-
sibilitaram a realizacao de bloqueios anestésicos com maior
precisao, com menor possibilidade de falhas de bloqueio e
de toxicidade sistémica.?®

Em alguns tipos de cirurgia, como toracica, neurolo-
gica, vascular, mas principalmente na cardiaca, os autores
nacionais’>*° e internacionais*** evidenciaram maior inci-
déncia de PC e de mortalidade perioperatoria.

O trauma foi relatado como importante causa
de PC e de mortalidade perioperatéria, tanto em
estudos nacionais®>>'*3'" como de outros paises em
desenvolvimento,3? e também em paises desenvolvidos.®°
Atualmente, em nosso pais, a mortalidade em decorréncia
do trauma ocupa a terceira posicdo como causa de obito,
menor apenas do que aquelas por doencas cardiovasculares
e pelo cancer; nos grupos etarios de 1 a 49 anos, entretanto,
o trauma por causas externas representa a principal causa,
principalmente no homem jovem.** No Brasil, as principais
causas de PC perioperatoria no trauma foram os veiculos
motorizados (62,7%) e a violéncia (29,4%)."

A proporcao elevada de sepse em relacao as outras causas
de PC,? de 25%, e de mortalidade perioperatéria,” de 35%,
nos estudos nacionais € maior do que a de outros paises em
desenvolvimento'® (13,6%) e contrasta com um estudo rea-
lizado nos Estados Unidos® que demonstrou que esse fator
causal representou apenas 4,9% e 7,1% dos casos de PC e de
mortalidade perioperatoria, respectivamente. Deve-se des-
tacar que o Brasil tem uma das mais altas taxas mundiais
de mortalidade na sepse.* O comportamento diferenciado
das causas de PC e de mortalidade perioperatéria entre
paises em desenvolvimento e desenvolvidos demonstra a
grande diferenca existente em relacdo ao atendimento a
saude nos diferentes paises, a comecar pelo precario atendi-
mento primario e secundario que se estende ao atendimento
terciario dos pacientes nos paises em desenvolvimento,
como o Brasil, associado ao nimero insuficiente de leitos
- tanto hospitalares como em unidades de recuperacao
anestésica e de terapia intensiva - contribuindo para a
manutencao de elevada incidéncia de PC e de mortalidade
perioperatéria.% 1353

Diferentemente dos estudos nacionais,?® um estudo
recente originario de pais desenvolvido (Alemanha) demons-
trou que as complicagdes cardiovasculares superaram as
complicacdes pulmonares e de vias aéreas como as causas
mais importantes de eventos de PC por fator anestésico."

Estudos mais recentes de paises desenvolvidos obtiveram
sobrevida apds PC perioperatoria em propor¢des similares as
obtidas nos estudos nacionais, de 42% a 62%."%:2%:37:38

A PC perioperatoéria tem caracteristicas distintas da PC
em outros setores hospitalares por ser usualmente pre-
senciada pela equipe médica e, muitas vezes, antecipada
devido os fatores causais serem, na maioria das vezes, ja
conhecidos.?*’ Adicionalmente, os pacientes estao monitori-
zados, com acesso venoso, e o equipamento de ressuscitacao

é rapidamente disponivel. Esses fatores fazem com que a
ressuscitacao possa ocorrer rapidamente, focada e com pos-
sibilidades de reversao da PC.

Deve-se destacar que nos estudos nacionais existem algu-
mas importantes limitacdes. Em relacao aos eventos de PC e
de mortalidade perioperatoéria, como ainda nao ha definicao
objetiva do periodo de tempo que deve ser considerado,
alguns estudos nacionais consideraram apenas 0s eventos
que ocorreram no centro cirlrgico (sala de operacao ou
salas de operacao e de recuperacao pds-anestésica),? 1314
e outros consideraram o periodo no centro cirlrgico em
conjunto com o periodo pos-operatério, variando desde as
primeiras 24 horas*® ou até 48 horas de poés-operatorio.”
Considerando que a PC e o ébito sao eventos muito raros no
perioperatdrio, o niUmero de pacientes cirdrgicos incluidos
nos estudos torna-se muito importante para melhores anali-
ses. O nimero de pacientes incluidos nos estudos nacionais é
relativamente baixo, sempre com menos de 100 mil pacien-
tes, enquanto em muitos estudos de paises desenvolvidos
esse numero ultrapassa 1 milhdo de pacientes.?2“%4! Qs
estudos nacionais foram realizados apenas em instituicoes
universitarias publicas de atendimento terciario, ndo exis-
tindo ainda um estudo multicéntrico. Outra limitacdo é
que alguns estudos excluiram certos tipos de cirurgia que,
geralmente, tém elevada incidéncia de eventos criticos,
como a cirurgia cardiaca.®'>'* Assim, sdo necessarios mais
trabalhos para validar os resultados desta revisao e para
seguimento das eventuais mudancas na epidemiologia de PC
e de mortalidade perioperatéria no paciente no Brasil.

Conclusao

Nos estudos nacionais, a epidemiologia dos eventos tanto
de PC como de mortalidade perioperatéria ndo apresenta
diferencas importantes e, de maneira geral, é semelhante
a de estudos de paises desenvolvidos. Os principais fatores
de risco para a ocorréncia de eventos de PC e de mor-
talidade foram: neonatos, criancas abaixo de um ano de
idade, idosos, individuos do sexo masculino, estado fisico
ASA > lll, cirurgia de emergéncia e anestesia geral em cirur-
gias cardiaca, toracica, vascular, abdominal e neuroldgica.
A condicdo do paciente é o principal fator desencadeante
seguido da cirurgia e, por ultimo, da anestesia para a ocor-
réncia de PC e de mortalidade perioperatoria. A sepse, nos
estudos nacionais, representa uma das principais causas de
PC e de mortalidade perioperatéria, diferenciando-se das
causas dos estudos de paises desenvolvidos.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

Agradecimentos

Rafael Sanchez e Mariana Pacchioni receberam bolsa de
iniciacdo cientifica do Conselho Nacional de Desenvolvi-
mento Cientifico e Tecnoldgico (CNPq: 125054/2016-5 e
148523/2018-8, respectivamente).



88

L.G. Braz et al.

Referéncias

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

. Vane MF, Do Prado RXN, Aranha GF, et al. Perioperative cardiac

arrest: an evolutionary analysis of the intra-operative cardiac
arrest incidence in tertiary centers in Brazil. Rev Bras Aneste-
siol. 2016;66:176-82.

. Braz LG, Mddolo NS, Do Nascimento P Jr, et al. Perioperative

cardiac arrest: a study of 53,718 anaesthetics over 9 yr from a
Brazilian teaching hospital. Br J Anaesth. 2006;96:569-75.

. Braz JRC, Silva ACM, Carlos E, et al. Parada cardiaca durante

anestesia em Hospital Universitario de atendimento terciario
(1988 a 1996). Rev Bras Anestesiol. 1999;49:257-62.

. Chan RPC, Auler JOC Jr. Estudo retrospectivo de incidéncia de

oObitos anestésico-cirlrgicos nas primeiras 24 horas. Revisao de
86.641 anestesias. Rev Bras Anestesiol. 2002;52:719-27.

. Pignaton W, Braz JR, Kusano PS, et al. Perioperative and

anesthesia-related mortality: an 8 year observational sur-
vey from a tertiary teaching hospital. Medicine (Baltimore).
2016;95:€2208.

. Cicarelli DA, Gotardo AO, Auler JOC Jr, et al. Incidéncia de

obitos anestésico-cirtrgicos nas primeiras 24 horas Revisao de
prontuarios de 1995 no Hospital das Clinicas da FMUSP. Rev Bras
Anestesiol. 1998;48:289-94.

. Stefani LC, Gamermann PW, Backof A, et al. Perioperative

mortality related to anesthesia within 48h and up to 30
days following surgery: A retrospective cohort study of 11,562
anesthetic procedures. J Clin Anesth. 2018;49:79-86.

. Newland MC, Ellis SJ, Lydiatt CA, et al. Anesthetic-related

cardiac arrest and its mortality: a report covering 72,959
anesthetics over 10 years from a US teaching hospital. Anesthe-
siology. 2002;97:108-15.

. Ellis SJ, Newland MC, Simonson JA, et al. Anesthesia-related

cardiac arrest. Anesthesiology. 2014;120:829-38.

Koga FA, El Dib R, Wakasugui W, et al. Anesthesia-related and
perioperative cardiac arrest in low- and high-income countries:
a systematic review with meta-regression and proportional
meta-analysis. Medicine (Baltimore). 2015;94:e1465.
Bainbridge D, Martin J, Arango M, et al. Perioperative and
anaesthetic-related mortality in developed and developing
countries: a systematic review and meta-analysis. Lancet.
2012;380:1075-81.

Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of obser-
vational studies in epidemiology: a proposal for reporting
Meta-analysis Of Observational Studies in Epidemiology (MOOSE)
group. JAMA. 2000;283:2008-12.

Ruiz Neto PP, Amaral RVG. Cardiac arrest during anesthesia in a
multicenter hospital. A descriptive study. Rev Bras Anestesiol.
1986;36:149-58.

Sebbag |, Carmona MJC, Gonzalez MMC, et al. Frequency of
intraoperative cardiac arrest and medium-term survival. Sao
Paulo Med J. 2013;131:309-14.

Carlucci MT, Braz JR, Do Nascimento P Jr, et al. Intraopera-
tive cardiac arrest and mortality in trauma patients. A 14-yr
survey from a Brazilian tertiary teaching hospital. PLoS One.
2014;9:e90125.

Charuluxananan S, Chinachoti T, Pulnitiporn A, et al. The Thai
Anesthesia Incidents Study (THAI Study) of perioperative death:
analysis of risk factors. J Med Assoc Thai. 2005;88:530-40.
Gong CL, Hu JP, Qiu ZL, et al. A study of anaesthesia-related car-
diac arrest from a Chinese tertiary hospital. BMC Anesthesiol.
2018;11:127.

Goswami S, Brady JE, Jordan DA, et al. Intraoperative
cardiac arrests in adults undergoing noncardiac surgery: inci-
dence, risk factors, and survival outcome. Anesthesiology.
2012;117:1018-26.

Hohn A, Machatschek J-N, Franklin J, et al. Incidence and risk
factors of anaesthesia-related perioperative cardiac arrest A 6

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

year observational study from a tertiary care university hospi-
tal. Eur J Anaesthesiol. 2018;35:266-72.

Kim SH, Kil HK, Kim HJ, et al. Risk assessment of morta-
lity following intraoperative cardiac arrest using POSSUM F
P-POSSUM. in adults undergoing non-cardiac surgery. Yonsei Med
J. 2015;56:1401-7.

Lienhart A, Auroy Y, Péquignot F, et al.
anesthesia-related mortality in France.
2006;105:1087-97.

Nunnally ME, O’Connor MF, Kordylewski H, et al. The incidence
and risk factors for perioperative cardiac arrest observed in the
National Anesthesia Clinical Outcomes Registry. Anesth Analg.
2015;120:364-70.

Whitlock EL, Feiner JR, Chen LL. Perioperative mortality,
2010 to 2014: a retrospective cohort study using the Nati-
onal Anesthesia Clinical Outcomes Registry. Anesthesiology.
2015;123:1312-21.

Bhananker SM, Ramamoorthy C, Geiduschek JM, et al.
Anesthesia-related cardiac arrest in children: update from the
Pediatric Perioperative Cardiac Arrest Registry. Anesth Analg.
2007;105:344-50.

Braghiroli KS, Braz JRC, Rocha B, et al. Perioperative and
anesthesia-related cardiac arrest in geriatric patients: a
systematic review using meta-regression analysis. Sci Rep.
2017;7:2622.

Gonzalez LP, Braz JR, Mddolo MP, et al. Pediatric perioperative
cardiac arrest and mortality: a study from a tertiary teaching
hospital. Pediatr Crit Care Med. 2014;15:878-84.

Nunes JC, Braz JR, Oliveira TS, et al. Intraoperative and
anesthesia-related cardiac arrest and its mortality in older pati-
ents: a 15-year survey in a tertiary teaching hospital. PLoS One.
2014;9:e104041.

Neal JM. Ultrasound-guided regional anesthesia and patient
safety: update of an evidence-based analysis. Reg Anesth Pain
Med. 2016;41:195-204.

Flick RP, Sprung J, Harrison TE, et al. Perioperative car-
diac arrests in children between 1988 and 2005 at a tertiary
referral center: a study of 92,881 patients. Anesthesiology.
2007;106:226-37.

Noordzij PG, Poldermans D, Schouten O, et al. Postope-
rative mortality in The Netherlands: a population-based
analysis of surgery-specific risk in adults. Anesthesiology.
2010;112:1105-15.

Toledo FO, Gonzalez MM, Sebbag I, et al. Outcomes of patients
with trauma and intraoperative cardiac arrest. Resuscitation.
2013;84:635-8.

Siriphuwanun V, Punjasawadwong Y, Saengyo S, et al. Inciden-
ces and factors associated with perioperative cardiac arrest
in trauma patients receiving anesthesia. Risk Manag Healthc
Policy. 2018;11:177-87.

Malta DC, Minayo MCS, Soares AM, Filho., et al. Mortality and
years of life lost by interpersonal violence and self-harm: in Bra-
zil and Brazilian states: analysis of the estimates of the Global
Burden of Disease Study, 1990 and 2015. Rev Bras Epidemiol.
2017;20:142-56.

Silva E, Cavalcanti AB, Bugano DD, et al. Do established
prognostic factors explain the different mortality rates in
ICU septic patients around the world? Minerva Anestesiol.
2012;78:1215-25.

Bharati SJ, Chowdhury T, Gupta N, et al. Anesthesia in under-
developed world: present future challenges. Niger Med J.
2014;55:1-8.

Falcao LFR, Badessa GG. A importancia da anestesia e
otimizacdo perioperatoria no cenario econdmico da saude.
Anestesia Rev. 2018;68:8-15.

Hur M, Lee HC, Lee KH, et al. The incidence and
characteristics of 3 month mortality after intraoperative

Survey of
Anesthesiology.


http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0210
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0215
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0220
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0225
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0230
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0235
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0240
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0245
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0250
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0255
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0260
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0265
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0270
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0275
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0280
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0285
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0290
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0295
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0300
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0305
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0310
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0315
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0320
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0325
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0330
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0335
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0340
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0345
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0350
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0355
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0360
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0365
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0370
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0375
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0380
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0385
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390

Epidemiologia de parada cardiaca e de mortalidade perioperatoria no Brasil 89

38.

39.

cardiac arrest in adults. Acta Anaesthesiol Scand. 2017;61:
1095-104.

Sobreira-Fernandes D, Teixeira L, Lemos TS, et al. Perioperative
cardiac arrests - A subanalysis of the anesthesia-related cardiac
arrests and associated mortality. J Clin Anesth. 2018;50:78-90.
Moitra VK, Einav S, Thies KC, et al. Cardiac arrest in the
operating room: resuscitation and management for the anesthe-
siologist: Part 1. Anesth Analg. 2018;126:876-88.

40. Kazaure HS, Roman SA, Rosenthal RA, et al. Cardiac arrest

1.

among surgical patients: an analysis of incidence, pati-
ent characteristics, and outcomes in ACS-NSQIP. JAMA Surg.
2013;148:14-21.

Kawashima Y, Takahashi S, Suzuki M, et al. Anesthesia-
-related mortality e morbidity over a 5 year period in
2,363,038 patients in Japan. Acta Anaesthesiol Scand. 2003;47:
809-17.


http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0390
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0395
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0400
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0405
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410
http://refhub.elsevier.com/S0034-7094(19)30432-5/sbref0410

	Epidemiologia de parada cardíaca e de mortalidade perioperatória no Brasil: revisão sistemática
	Introdução
	Método
	Estratégia de busca e seleção de estudos
	Extração de dados e definição dos desfechos

	Resultados
	Seleção dos estudos
	Fatores de risco de PC e de mortalidade perioperatória
	Sexo
	Idade
	Classificação do estado físico
	Tipo de atendimento
	Especialidade cirúrgica
	Tipo de anestesia

	Fatores desencadeantes de PC e de mortalidade perioperatória

	Causas de PC e de mortalidade perioperatória
	Fatores doença/condição do paciente e/ou cirurgia
	Fator anestésico
	Sobrevida de PC perioperatória

	Discussão

	Conclusão
	Conflitos de interesse
	Agradecimentos
	Referências


