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Abstract
Objective:  This  systematic  review  of  national  or  regional  guidelines  published  in  English  aimed
to better  understand  variance  in  pre-hospital  and  emergency  department  treatment  of  status
epilepticus.
Sources: Systematic  search  of  national  or  regional  guidelines  (January  2000  to  February  2017)
contained  within  PubMed  and  Google  Scholar  databases,  and  article  reference  lists.  The  search
keywords were  status  epilepticus,  prolonged  seizure,  treatment,  and  guideline.
Summary  of  findings:  356  articles  were  retrieved  and  13  were  selected  according  to  the  inclu-
sion criteria.  In  all  six  pre-hospital  guidelines,  the  preferred  route  of  medication  administration
was to  use  alternatives  to  the  intravenous  route:  all  recommended  buccal  and  intranasal
midazolam;  three  also  recommended  intramuscular  midazolam,  and  five  recommended  using
rectal diazepam.  All  11  emergency  department  guidelines  described  three  phases  in  therapy.
Intravenous  medication,  by  phase,  was  indicated  as  such:  initial  phase  ---  ten/11  guidelines
recommended  lorazepam,  and  eight/11  recommended  diazepam;  second  phase  ---  most  (ten/11)
guidelines recommended  phenytoin,  but  other  options  were  phenobarbital  (nine/11),  valproic
acid (six/11),  and  either  fosphenytoin  or  levetiracetam  (each  four/11);  third  phase  ---  four/11
guidelines  included  the  choice  of  repeating  second  phase  therapy,  whereas  the  other  guide-

lines recommended  using  a  variety  of  intravenous  anesthetic  agents  (thiopental,  midazolam,
propofol, and  pentobarbital).
Conclusions:  All  of  the  guidelines  share  a  similar  framework  for  management  of  status  epilep-
ticus. The  choice  in  route  of  administration  and  drug  type  varied  across  guidelines.  Hence,  the
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adoption  of  a  particular  guideline  should  take  account  of  local  practice  options  in  health  service
delivery.
© 2017  Sociedade  Brasileira  de  Pediatria.  Published  by  Elsevier  Editora  Ltda.  This  is  an  open
access article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

PALAVRAS-CHAVE
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Convulsão;
Protocolo;
Diretriz

Protocolos  de  manejo  de  estado  de  mal  epiléptico  no  pronto  socorro  pediátrico:
análise  sistemática

Resumo
Objetivo:  Esta  análise  sistemática  de  diretrizes  nacionais  ou  regionais  publicadas  em  inglês
tem como  objetivo  entender  melhor  a  diferença  no  tratamento  do  estado  de  mal  epiléptico
pré-hospitalar  e  no  departamento  de  emergência.
Fontes:  Pesquisa  sistemática  de  diretrizes  nacionais  ou  regionais  (janeiro  de  2000  a  fevereiro
de 2017)  contidas  nas  bases  de  dados  do  Pubmed  e  do  Google  Acadêmico  e  listas  de  referência
de artigos.  As  palavras-chave  da  busca  foram  estado  de  mal  epiléptico,  convulsão  prolongada,
tratamento  e  diretriz.
Resumo  dos  achados:  Foram  identificados  356  artigos  e  13  foram  selecionados  de  acordo  com
os critérios  de  inclusão.  Em  todas  as  seis  diretrizes  pré-hospitalares,  o  caminho  preferen-
cial de  administração  da  medicação  foi  usar  opções  à  via  intravenosa:  todas  recomendaram
midazolam  bucal  e  intranasal;  três  também  recomendaram  midazolam  intramuscular;  e  cinco
recomendaram  usar  o  diazepam  via  retal.  Todas  as  11  diretrizes  de  departamento  de  emer-
gência descreveram  três  fases  na  terapia.  No  que  diz  respeito  à  medicação  intravenosa,  por
fase, temos:  fase  inicial  ---  10/11  diretrizes  recomendaram  lorazepam  e  8/11  recomendaram
diazepam;  segunda  fase  ---  a  maioria  (10/11)  das  diretrizes  recomendou  fenitoína,  porém  outras
opções foram  fenobarbital  (9/11),  ácido  valproico  (6/11)  e  fosfenitoína  ou  levetiracetam  (indi-
vidualmente,  4/11);  terceira  fase  ---  4/11  diretrizes  incluíram  a  opção  de  repetir  a  terapia  da
segunda fase,  ao  passo  que  as  outras  diretrizes  recomendaram  usar  diversos  agentes  anestésicos
intravenosos  (tiopental,  midazolam,  propofol  e  pentobarbital).
Conclusões:  Todas  as  diretrizes  compartilham  uma  estrutura  semelhante  para  manejo  do  estado
de mal  epiléptico.  A  escolha  da  via  de  administração  e  do  tipo  de  medicamento  variou  em  todas
as diretrizes.  Assim,  a  adoção  de  uma  diretriz  específica  deve  levar  em  consideração  as  opções
da prática  local  na  prestação  de  serviços  de  saúde.
© 2017  Sociedade  Brasileira  de  Pediatria.  Publicado  por  Elsevier  Editora  Ltda.  Este é  um  artigo
Open Access  sob  uma  licença  CC  BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.
0/).
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Introdução

O  estado  de  mal  epiléptico  (EME)  é  definido  como  ‘‘uma
condição  resultante  tanto  da  falha  de  mecanismos  respon-
sáveis  por  encerrar  convulsões  quanto  da  introdução  de
mecanismos  que  levam  a  convulsões  com  prolongamento
anormal  (após  o  ponto  temporal  t1)  e  uma  condição que
pode  ter  consequências  de  longo  prazo  (após  o  ponto  tempo-
ral  t2),  inclusive  morte  neuronal,  lesão  neuronal  e  alteração
de  redes  neurais,  depende  do  tipo  e  da  duração das  convul-
sões.  No  caso  de  EME  convulsivo  (tônico-clônico),  ambos  os
pontos  temporais  (t1 aos  5  minutos  e  t2 aos  30  minutos)  têm
como  base  experimentos  animais  e  pesquisa  clínica’’.1

Assim,  em  crianças,  há  dois  subgrupos  de  pacientes  que
apresentam  convulsão:  aqueles  com  episódios  breves  com
duração  <  5  minutos  (antes  do  t1)  com  alta  probabilidade
de  resolução sem  tratamento;  e  aqueles  com  episódios  com

duração  >  7  minutos,  mais  propensos  a  evoluir  para  episó-
dios  prolongados  com  necessidade  de  tratamento  agudo  para
parar  a  convulsão.  O  consenso  da  força-tarefa  da  Liga  Inter-
nacional  contra  a  Epilepsia  (ILAE)  a  respeito  da  classificação

F

F
b

o  EME  é  que  o tratamento  de  crises  convulsivas  deve,  para
anto,  ser  iniciado  aproximadamente  aos  cinco  minutos.1

Este  artigo  discute  algumas  das  questões  relacionadas
o  tratamento  anticonvulsivo  de  emergência  de  convulsões
gudas,  prolongadas  e  EME  em  crianças com  ênfase  nas  dire-
rizes  e  protocolos  relacionados  ao  período  pré-hospitalar,
os  serviços de  emergência  médica  (SEM)  e  ao  departamento
e  emergência  (DE)  usados  por  sociedades,  organizações  e
utoridades  nacionais  e  regionais.  O  leitor  interessado  em
utro  tipo  de  manejo,  investigações  e  acompanhamento  clí-
ico  subsequente  no  departamento  ambulatorial  ou  pelo
édico  de  atenção primária  à  saúde  deve  buscar  análises  de
ráticas  recentes  e  as  recomendações da  Academia  Ameri-
ana  de  Neurologia.2,3

étodos
onte  de  dados

oi  feita  uma  análise  sistemática  de  artigos  disponíveis  nos
ancos  de  dados  do  Pubmed  e  do  Google  Acadêmico.  Listas
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6  

e  referência  de  artigos  identificados  também  foram  veri-
cadas.  A  estratégia  de  busca  incluiu  a  combinação  das
eguintes  palavras-chave  em  inglês:  estado  de  mal  epilép-
ico,  convulsão  prolongada,  tratamento  e  diretriz.

ritérios  de  seleção

esta  análise  qualitativa,  selecionamos  artigos  para
onsideração  com  o  uso  da  declaração  de  2009  do  grupo
e  Itens  de  Relatório  Preferidos  para  Análises  Sistemáticas  e
etanálise  (Prisma).4 Os  artigos  publicados  foram  incluídos
m  nossa  análise  quando  atendiam  aos  seguintes  critérios:
)  Protocolo  ou  diretriz  sobre  o  uso  de  tratamento  com
edicamentos  anticonvulsivos  para  convulsão  prolongada  ou

ME  publicados  de  1◦ de  janeiro  de  2000  a  28  de  fevereiro
e  2017;  2)  Publicação  que  incluiu  uma  diretriz  nacional
u  regional  para  a  população  pediátrica  no  ambiente  de
EM  ou  DE;  e  3)  nos  casos  em  que  mais  de  um  artigo  da
esma  organização  ou  sociedade  foi  identificado,  incluímos

 publicação  mais  recente.
Todos  os  artigos  que  atenderam  aos  critérios  de  inclusão

oram  submetidos  à  extração de  dados  e  à  avaliação  crítica
e  cada  autor.  As  principais  características  foram  resumidas
pós  a  extração de  dados,  consistiram  em:  autoria;  período
e  manejo,  SEM  ou  DE;  período  do  tratamento;  e  medicação
ecomendada  e  via  de  administração.

íntese/análise  de  dados

 estratégia  de  busca  dos  bancos  de  dados  identificou
56  títulos  listados.  Cada  resumo  foi  examinado  e  344  foram
xcluídos  porque  não  atendiam  aos  critérios  de  inclusão.

oze  artigos  foram  elegíveis  para  análise  completa  e  suas

istas  de  referência  identificaram  mais  um  artigo.  Assim,
3  artigos  foram  incluídos  na  síntese  qualitativa  e  os  achados
oram  analisados  descritivamente5---17

n
a
P
t

Tabela  1  Características  da  diretriz  ou  protocolo

Ano,  n◦ de  ref.  País  ou  região  Feito  por  

2014,11 EUA  Serviços  de  Emergência  Médica  pa
2015,13 RU  Joint  Royal  Colleges  Ambulance  L
2011,7 Canadá  Comitê  de  Cuidados  Agudos  da  So
2013,10 Itália  Liga  Italiana  contra  Epilepsia  

2014,12 Índia  Associação  de  Neurologia  Infantil
2016,14 Global  ETAT  da  Organização  Mundial  de  S
2000,5 RU  Associação  de  Neurologia  Pediátri
2009,6 Aus/NZ  Pesquisa  Pediátrica  Internacional  

2012,8 EUA  Sociedade  de  Cuidados  Neurocríti
2012,9 RU  Instituto  Nacional  de  Excelência  d
2016,15 EUA  Sociedade  Americana  de  Epilepsia
2016,16 Espanha  Sociedade  Espanhola  de  Neurolog
2017,17 Hong  Kong  Sociedade  de  Epilepsia  de  Hong  K

A, adulto; Aus/NZ, Austrália e Nova Zelândia; DE, Departamento de Em
pediátrica; EUA, Estados Unidos da América; NHS, Serviço Nacional de
Emergência Médica.
Au  CC  et  al.

esultados e discussão

 tabela  1  descreve  as  características  das  diretrizes  de
ratamento.  A  tabela  2  apresenta  o  uso  de  medicamen-
os  anticonvulsivos  imediatos  (‘‘STAT’’  ou  statim  [Latim])
or  tipo,  dosagem  e  via  de  administração abordados  nas
iretrizes.  É evidente  que  as  diretrizes  não  recomendam
xatamente  a  mesma  dosagem  para  cada  medicamento  anti-
onvulsivo.  Contudo,  essas  diferenças  poderão  ser  devidas  a
referências  regionais,  histórico  ou  experiência.  Os  desen-
olvedores  de  novas  diretrizes  devem  levar  em  consideração

 dosagem  e  a  dosagem  máxima  recomendada,  bem  como
uaisquer  novos  estudos  clínicos  sobre  medicamentos  publi-
ados  após  2017.

anejo  pré-hospitalar

eis  diretrizes  tiveram  como  foco  o  manejo  nos  SEM.7,10---14 Na
gura  1, selecionamos  o  algoritmo  pelos  Serviços de  Emer-
ência  Médica  para  Crianças (SEMC)  para  comparação.11

ssa  diretriz  foi  aplicada  a  crianças com  convulsão  teste-
unhada  não  relacionada  a  trauma  e  que  ainda  ocorressem

o  momento  da  chegada  ao  SEM.
No  geral,  todas  as  seis  diretrizes  recomendaram  mida-

olam  bucal  ou  midazolam  intranasal  e  três  recomendaram
idazolam  intramuscular.10,11,14 Cinco  diretrizes  recomen-
aram  diazepam  retal  como  opção.7,10,12---14 Uma  segunda
ose  de  benzodiazepina  foi  recomendada  em  duas  das  dire-
rizes,  uma  aos  cinco  minutos11 e  outra  aos  10.13 Todas  as
iretrizes  declararam  preferência  por  vias  de  administração
ão  intravenosas  opcionais  em  vez  de  acesso  intravenoso

a  chegada.  Duas  das  diretrizes11,13 recomendaram  tentar  o
cesso  intravenoso  ou  intraósseo  em  situações  específicas.
or  fim,  apenas  uma  das  diretrizes  forneceu  critérios  para
ransferência  do  paciente  para  o  DE.13

População  (A,  P)  Escopo

SEM  DE

ra  Crianças  P  S  -
iaison  Committee  A,  P  S  -
ciedade  Pediátrica  Canadense  P  S  S

P  S  S
 (Índia)  P  S  S
aúde  P  S  S
ca  Britânica  P  -  S
Colaborativa  em  DEs  P  -  S
cos  A,  P  -  S
e  Atendimento  e  Saúde  do  NHS  A,  P  -  S

 A,  P  -  S
ia  A,  P  -  S
ong  A,  P  -  S

ergência; ETAT, avaliação de triagem e tratamento de emergência
 Saúde; P, pediátrico; RU, Reino Unido; S, sim; SEM, Serviços de
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Tabela  2  Medicamentos  anticonvulsivos  imediatos  normalmente  usados,  via  de  administração  e  dosagem

Medicamento  Via  de  administração

Retal  Bucal  (B)/Intranasal  (N)  Intraóssea
(IA)/Intramuscular  (IM)

Intravenosa

Diazepam  Bólus  Bólus  Bólus
0,2-0,5
mg/kg/dose15,17

IO:  0,25  mg/kg  x2  doses6 0,15-0,2  mg/kg  x2
doses15,17

0,5
mg/kg/dose5,6

0,2-0,3  mg/kg  x2  doses12

0,5  mg/kg  x  2
doses7

0,25  mg/kg  x2  doses6

0,3  mg/kg  x2  dose7

0,5  mg/kg10

Dose  máxima  Dose  máxima
10 mg;6 20
mg15,17

<  5  anos,  5  mg;7

≥  5  anos,  10  mg;7

10  mg10,12,15,17

Lorazepam  Bólus  Bólus  Bólus
0,1 mg/kg  x2
doses7

B:  0,1  mg/kg  x2  doses7,10 0,1  mg/kg  x2
doses5,7,10,12,15,17

Dose  máxima  Dose  máxima  Dose  máxima
4 mg7 B:  2,5  mg10;  4  mg7 4  mg5,7,10,12,15,17

Midazolam  Bólus  Bólus  Bólus
B: 5-10  mg17 IO:  0,15  mg/kg  x2  doses6 0,15  mg/kg  x2  doses6

IN:  0,2  mg/kg7 IM:  0,15  mg/kg  x  2
doses6

0,15-0,2  mg/kg  x2
doses12

IM:  0,2  mg/kg  x  2
doses7,10

0,2  mg/kg  x2  doses10

Dose  máxima
IN:  5  mg/nostril7 Dose  máxima

IM:  5  mg;10 13-40  kg,  5
mg;15 >  40  kg,  10  mg;15

10  mg17

Fosfenitoína  Bólus  Bólus
(EF, equivalentes  da  fenitoína)  IM:  20  mg  PE/kg7 20  mg  PE/kg7,12,15

Dose  máxima  Dose  máxima
IM: 1000  mg  PE7 1000  mg  PE;7 1500  mg

PE15

Fenitoína  Bólus  Bólus
IO: 20  mg/kg6 15-20  mg/kg16,17

18  mg/kg5

Dose  máxima  18-20  mg/kg10

IO:  1000  mg7 20  mg/kg6,7,12

Dose  máxima
1000  mg11,16

Fenobarbital  Bólus
10-20  mg/kg16

15  mg/kg/dose15,17

15-20  mg/kg10

20  mg/kg6,12

Dose  máxima
1000  mg10
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Tabela  2  (Continuação)

Medicamento  Via  de  administração

Retal  Bucal  (B)/Intranasal  (N)  Intraóssea
(IA)/Intramuscular  (IM)

Intravenosa

Ácido  valproico Bólus
20  mg/kg12

25-45  mg/kg16

30-45  mg/kg10

40  mg/kg15,17

Dose  máxima
1500  mg;10 3000  mg15,17

Levetiracetam  Bólus
20  mg/kg16

20-30  mg/kg12

60  mg/kg15,17

Dose  máxima
4500  mg15,17

Tratamento em SEM Pré-Hospitalar

Variância (n = 6)

Sem acesso IV/IO

1º Midazolam 

1º Diazepam

1º Lorazepam

2º momento de administração
de medicamento (2) 

1º Midazolam 

2º Midazolam 2ª BDZ

• R (5)

• B (1), R (2), IN (1), IM (1 )

• 5 minutos (1) • Bucal
• ou Intranasal

• ou Intramuscular

• 10 minutos (1)

 •  B (6), IN (6), IM (3)

Momento

Sem acesso IV

• Bucal
• ou Intranasal

• ou Intramuscular

• 2º Midazolam
• or lorazepam

Chegada no SEM

Convulsão contínua

Verificar Históric o
e tratar

Sem acesso IV/IO

5 minutos

Acesso IV

Ligar para o controle

Transportar para o
DE

C
onvulsão contínua ou convulsões recorrentes

• or diazepam

Figura  1  Tratamento  de  SEM  pré-hospitalares.
B, bucal;  BDZ,  benzodiazepina;  DE,  departamento  de  emergência;  SEM,  sistema  de  emergência  médica;  IO,  intraóssea;  IN,  intranasal;
I
N is  di

C
A
m
t
m

d

M, intramuscular;  IV,  intravenosa;  R,  retal.
ota: O  número  entre  parênteses  é  o  número  da  diretriz,  entre  se

omentário  sobre  diretrizes  de  SEM  pré-hospitalares

o  considerar  as  seis  diretrizes  pré-hospitalares,  o
idazolam  via  bucal  ou  intranasal  foi  recomendado  por

odas  elas.  Essa  diretriz  provavelmente  reflete  a  eficácia  do
idazolam  em  comparação  com  o  diazepam  e  a  facilidade

d
-
o
s

retrizes  nessa  categoria  (veja  o  texto  para  obter  mais  detalhes).

e  administração por  essas  vias  de  acesso.  Contudo,  o

iazepam  retal  ainda  aparecia  na  maioria  das  diretrizes  pré-
hospitalares.  O  midazolam  bucal  é  mais  efetivo  do  que

 diazepam  retal  para  interromper  convulsões  e  reduzir
ua  recorrência  em  até  uma  hora  de  acometimento  e  tão
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seguro  quanto  o  diazepam  retal  com  relação à  incidên-
cia  de  depressão  respiratória.18 A  eficácia  do  midazolam
intranasal  é  semelhante  ou  mais  efetiva  do  que  o  diazepam
retal.  O  midazolam  intranasal  também  tem  um  tempo  de
administração  mais  curto  e  uma  ação  mais  rápida  para  inter-
romper  a  convulsão  do  que  o  diazepam  retal.  O  midazolam
intranasal  é  de  fácil  administração, porém  tem  um  breve
efeito  nasal  irritante.  A  análise  sistemática  mostra  que  o
midazolam,  por  qualquer  via,  é  melhor  para  interromper  a
convulsão  do  que  o  diazepam,  por  qualquer  via.19

Além  da  eficácia  e  fácil  administração, a  benzodia-
zepina  não  intravenosa  depende  da  disponibilidade,  da
experiência  e  da  preferência  do  local.  Por  exemplo,  de
acordo  com  Osborne  et  al.,13 as  ambulâncias  no  Reino
Unido  não  dispunham  de  midazolam,  então  a  equipe  de
SEM  administraria  o  midazolam  bucal  ou  intranasal  do  pró-
prio  paciente,  caso  disponível,  do  contrário,  o  diazepam
retal  seria  usado  devido  à  dificuldade  do  acesso  intrave-
noso  em  crianças.  Por  razões  semelhantes,  o  diazepam  retal
normalmente  estava  disponível  e  foi  recomendado  na  dire-
triz  pré-hospitalar  da  Liga  Italiana  contra  Epilepsia.10 A
diretriz14 da  avaliação de  triagem  e  tratamento  de  emer-
gência  (ETAT)  da  Organização  Mundial  de  Saúde  (OMS)
recomenda  que  quando  as  preparações  oral  e  intranasal
do  midazolam  e  do  lorazepam  não  estiverem  prontamente
disponíveis,  especialmente  em  ambientes  com  recursos
limitados,  as  preparações  intravenosas  disponíveis  podem
ser  administradas  pelas  vias  oral  ou  intranasal.  Por  fim,
o  midazolam  intramuscular  foi  recomendado  em  três  das
seis  diretrizes.10,11,14 Essa  administração exige  experiência
adicional,  é  efetiva  e  segura.  Por  exemplo,  no  Teste  de
Medicação  Anticonvulsiva  Rápida  Antes  da  Chegada  (Ram-
part),  o  midazolam  intramuscular  foi  tão  efetivo  quanto  o
lorazepam  intravenoso  no  ambiente  pré-hospitalar.20 Houve
taxas  semelhantes  de  intubação  endotraqueal  e  recorrên-
cia  de  convulsões  nos  grupos  do  midazolam  e  do  lorazepam.
No  geral,  todas  as  diretrizes  recomendaram  a  via  de
administração  não  intravenosa.

Duas  das  diretrizes  recomendaram  tentar  o  acesso  intra-
venoso  ou  intraósseo  apenas  em  situações  específicas.11,13 O
algoritmo  pelos  SEMC11 nos  Estados  Unidos  considera  obter
acesso  intravenoso  ou  intraósseo  quando  o  tempo  de  trans-
porte  esperado  for  longo  ou  quando  exigido  para  outros
aspectos  do  cuidado  do  paciente,  como  fluido  intravenoso
ou  outros  medicamentos.  O  algoritmo13 pelo  Joint  Royal
Colleges  Ambulance  Liaison  Committee  (JRCALC)  do  Reino
Unido  recomenda  uma  segunda  dose  de  diazepam  caso  a
convulsão  continue  após  o  diazepam  retal,  deve  ser  adminis-
trada  por  via  intravenosa  ou  intraóssea.  Contudo,  conseguir
acesso  intravenoso  pode  ser  difícil  em  uma  criança com
convulsão  contínua  no  ambiente  pré-hospitalar.  Isso  exige
prestadores  de  SEM  treinados  e  equipamentos  que  poderão
não  ser  encontrados  em  ambientes  com  recursos  limita-
dos  (consulte  a  diretriz  da  ETAT14).  Além  disso,  a  convulsão
poderá  parar  antes  de  obter  acesso  intravenoso,  tornar
o  procedimento  desnecessário;11 o  tempo  necessário  para
obter  acesso  intravenoso  poderá  prolongar  o  tempo  na  cena
e  atrasar  a  administração de  medicamentos.13

Duas  das  diretrizes  recomendaram  administrar

uma  segunda  dose  de  benzodiazepinas  no  ambiente
pré-hospitalar.11,13 As  outras  quatro  diretrizes  não  incluí-
ram  essa  opção.  Recomenda-se  manter  as  vias  aéreas,  a

c
c
d
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espiração  e  a  circulação  adequadas  enquanto  o paciente  é
ransferido  para  o  DE,7,10,12,13 bem  como  entrar  em  contato
om  o  centro  de  controle  médico  para  obter  orientação.11

ma  diretriz  forneceu  orientação  sobre  critérios  para  trans-
erência  para  o  hospital.  A  diretriz13 do  JRCALC  recomenda

 transferência  para  o  hospital  em  casos  de  crianças com
enos  de  um  ano,  crianças em  sua  primeira  convulsão  ou
rimeira  convulsão  febril  e  casos  de  convulsões  sucessivas
u  dificuldade  de  monitoramento.  A  diretriz13 do  JRCALC
ambém  recomenda  uma  transferência  de  tempo  crítico
ara  o  hospital  caso  quaisquer  dos  seguintes  sinais  sejam
bservados:  dificuldade  com  problemas  nas  vias  aéreas,
a  respiração,  na  circulação  ou  de  deficiência;  lesão  séria
a  cabeça; EME  após  falha  no  tratamento;  ou  infecção
ubjacente.

anejo  no  departamento  de  emergência

nze  diretrizes  tiveram  como  foco  o  manejo  no
E.5---10,12,14---17 Para  comparação,  selecionamos  o  algo-
itmo  da  Sociedade  Americana  de  Epilepsia  (AES)  com
elação  à  crise  convulsiva  com  duração de  pelo  menos  cinco
inutos.15 A  estrutura  desse  algoritmo  segue  três  fases  de

erapia  (figuras  2---4  e  tabela  3).  A  primeira  fase  de  terapia
 a  estabilização  inicial  e  a  administração de  uma  benzo-
iazepina.  A  segunda  fase  de  terapia  é  a  administração de
m  segundo  medicamento  anticonvulsivo  que  não  seja  a
enzodiazepina  em  caso  de  falha  das  benzodiazepinas.  A
erceira  fase  de  terapia  é  a  administração de  um  anestésico
eral  no  apoio  de  terapia  intensiva  quando  o  EME  se  tornar
esistente  a  pelo  menos  dois  medicamentos  anticonvulsivos
a  primeira  e  da  segunda  fases  da  terapia.

O  momento  para  iniciar  cada  fase  de  terapia  foi  seme-
hante  em  todas  as  diretrizes.  Na  fase  inicial  de  terapia,  nove
as  diretrizes  relataram  um  momento  de  início  igual  ou  ante-
ior  ao  algoritmo  da  AES.5---7,9,10,12,15---17 O  acometimento  da
egunda  e  da  terceira  fase  de  terapia  foi  igual  ou  anterior  ao
omento  de  início  relatado  pela  AES  em  cinco  das  diretrizes
ue  determinaram  o  momento  de  início.5---7,12,15 A  intubação
ndotraqueal  foi  considerada  na  fase  de  estabilização  em
uas  das  diretrizes8,15 e  no  contexto  de  intubação  de  sequên-
ia  rápida  em  quatro  das  diretrizes.5---7,9

No  que  diz  respeito  à via  de  administração de  medi-
amentos  anticonvulsivos,  o  acesso  intravenoso  poderá  ser
btido  após  o  estágio  de  terapia  pré-hospitalar  (figura  1).
uando  não  houver  acesso  intravenoso  no  início  do  está-
io  de  tratamento  no  DE,  as  diretrizes  recomendam  acesso
ntraósseo  na  fase  de  tratamento  inicial  (n  =  1)6 ou  secun-
ária  (n  =  2).5,7 Em  ambas  as  fases,  as  benzodiazepinas  e  a
enitoína  poderiam  ser  administradas  pela  via  intraóssea.

omentário  sobre  o tempo  no  DE
ão  houve  discrepância  significativa  entre  as  diretrizes  a
espeito  do  momento  para  iniciar  cada  fase  de  terapia  com
edicamentos  anticonvulsivos.  Todas  as  diretrizes  reco-
endam  ‘‘iniciar  o  cronômetro’’  quando  uma  convulsão
urar  mais  de  cinco  minutos,  o  que  pode  ser  levado  em
hegar  ao  DE.  Esse  ponto  temporal  também  é  compatível
om  a nova  definição  e  classificação  da  ILAE  de  EME.1 Uma
iferença  insignificante  com  relação ao  tempo  é observada
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Variância (n=11)

Momento de início 

0 min (4), 5 min (5)

Sem acesso IV

 Acesso IV

1º Midazolam

1ª fase do tratamento no DE

1º Diazepam

1º Lorazepam 

• B (8), IN (5), IM (8), IO (1)

• R (7), IO (1) • ou Diazepam (R)
• ou Fenobarbital (IV)

• Midazolam (B,IN) • Midazolam (IM)
• ou lorazepam
•ou diazepam

• R (7), IO (1)

1ª BDZ
• Lorazepam (10) • Lorazepam

• ou Diazepam• Diazepam (8)
• Midazolam (4)
• Clonazepam (1)

Estabilização no DE

ABCDEFG

Monitoramento e
IVA

5 minutos
C

onvulsão contínua ou convulsões recorrentes

2ª BDZ

Repetir terapia

1ª BDZ1ª BDZ

Terapia inicialAlternativas

20 minutos

Figura  2  Primeira  fase  do  tratamento  no  DE.
ABCDEFG,  suporte  de  estabilização  com  intervenção  de  vias  aéreas,  respiração,  circulação,  dextrose,  neurologia  essencial,  fluidos,
quadro geral;  BDZ,  benzodiazepina;  DE,  departamento  de  emergência;  SEM,  sistema  de  emergência  médica;  IO,  intraóssea;  IN,
intranasal; IM,  intramuscular;  IV,  intravenosa;  IVA,  acesso  intravenoso;  R,  retal.
N 1  dir
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ota: O  número  entre  parênteses  é  o  número  da  diretriz,  entre  1

as  diretrizes  com  relação ao  período  necessário  para  uma
ase  de  estabilização  e  os  diferentes  intervalos  entre  admi-
istrar  as  opções  de  medicamentos  anticonvulsivos  (veja
baixo).

rimeira  fase  da  terapia  anticonvulsiva  no  DE

o  que  diz  respeito  à  escolha  do  tratamento  com
edicamentos  anticonvulsivos,  uma  benzodiazepina  foi

ecomendada  por  todas  as  diretrizes  na  fase  inicial  de
erapia  (figura  2  e  tabela  3).  O  lorazepam  intravenoso  foi
ecomendado  em  10  das  diretrizes,5---10,12,14,15,17 seguido  pelo
iazepam  intravenoso  em  oito  das  diretrizes.6,7,10,12,14---17

a  impossibilidade  de  obter  acesso  intravenoso,  o  medica-
ento  anticonvulsivo  recomendado  com  mais  frequência  foi

 midazolam:  midazolam  intramuscular  (n  =  8),6---8,10,12,15---17

idazolam  bucal  (n  =  8)6,7,9,10,12,15---17 ou  midazolam  intrana-
al  (n  =  5).6,7,12,15,16 Como  opção,  o  diazepam  retal  (n  =  7)
oi  comumente  recomendado.5,7,8,12,15---17 Uma  dose  repetida
e  benzodiazepina  foi  recomendada  em  cinco  diretrizes,

uatro  levaram  em  consideração  a  dose  pré-hospitalar
ecebida,6,7,9,10 e  uma  excluiu  a  dose  pré-hospitalar.5 O  feno-
arbital  intravenoso  foi  recomendado  como  uma  opção  à
enzodiazepina  em  duas  das  diretrizes.8,15

i
d
v
r

etrizes  nessa  categoria  (veja  o  texto  para  obter  mais  detalhes).

omentário  sobre  a  primeira  fase  da  terapia
nticonvulsiva  no  DE

 lorazepam  e  o  diazepam  intravenosos  foram  as  benzo-
iazepinas  intravenosas  mais  comumente  recomendadas  na
rimeira  fase  de  terapia.  Todas  as  diretrizes  recomendaram

 lorazepam  intravenoso,  exceto  a diretriz  da  Sociedade
spanhola  de  Neurologia.16 Na  Espanha,  em  2016,  o  lora-
epam  intravenoso  não  estava  disponível,  então,  em  vez
isso,  o  clonazepam  intravenoso  era  recomendado.  O  loraze-
am  ou  o  diazepam  intravenosos  são  eficazes  e  seguros.  Por
xemplo,  em  um  ensaio  clínico  controlado  e  randomizado,21

ue  comparou  o  lorazepam  intravenoso  e  o diazepam
ntravenoso,  72,9%  do  grupo  lorazepam  e  72,1%  do  grupo
iazepam  apresentaram  interrupção  do  EME  em  10  minu-
os  sem  recorrência  nos  30  minutos  seguintes,  com  taxas
emelhantes  de  ventilação  assistida  (17,6%  no  grupo  loraze-
am  e  16,0%  no  grupo  diazepam).  No  ambiente  com  recursos
imitados,  uma  consideração  adicional  com  o  uso  do  lora-
epam  é  a  necessidade  de  refrigeração  do  medicamento
evido  à  sua  degradação  em  alta  temperatura.  Apesar  de
anto  o  lorazepam  quanto  o  diazepam  intravenosos  estarem
ncluídos  na  lista  de  medicamentos  essenciais  para  crianças

a  OMS,  a  diretriz  da  ETAT  recomenda  o  diazepam  intra-
enoso  em  regiões  de  alta  temperatura  sem  instalação  de
efrigeração.14
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Variância (n=11)

Momento de início 

• 10 minutos  (3 )
• 20 minutos  (2)
• 25 minutos  (2)

• IO (3), IM (f-PHT 1) • Fenitoína 
• or Valproato
• ou Levetiraceta m
• ou Fenobarbita l

• IM (1)

• R (2)

• Fenitoína  (10 )
• Fenobarbital (9)

• Valproato (6)
• Fosfenitoína (4 )
• Levetiracetam (4) 

Sem acesso IV

 Acesso IV

Fenitoína (PHT)

Fenobarbital

Paraldeído

2ª terapia

Dose única IV

C
onvulsão  contínua ou convulsões recorrentes

2ª fase do tratamento no DE

20 minutos 

40 minutos 

Figura  3  Segunda  fase  do  tratamento  no  DE.
DE, departamento  de  emergência;  f-PHT,  fosfenitoína;  IO,
intraóssea;  IN,  intranasal;  IM,  intramuscular;  IV,  intravenosa;
R, retal.
Nota: O  número  entre  parênteses  é  o  número  da  diretriz,  entre
onze diretrizes  nessa  categoria  (veja  o  texto  para  obter  mais
detalhes).
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3ª fase do tratamen

Variância (n=11)

Momento de início 

• 30 min (2)
• 35 min (1)
• 40 min (2)

• 45 min (1)

• Tiopental (9)
• Midazolam (7)
• Propofol (6)

• Pentobarbital (3)

Repetir a 2ª terapia (4)

Repetir a 2ª te

Anestesia

Veja a figura 

Figura  4  Terceira  fase  do  tratamento  no  DE.
cEEG,  eletroencefalograma  contínuo;  DE,  departamento  de  emergên
Nota: O  número  entre  parênteses  é  o  número  da  diretriz,  entre  11  dir
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Quando  uma  dose  repetida  de  benzodiazepina  é  neces-
ária  devido  a  uma  convulsão  contínua,  quatro  das  11
iretrizes6,7,9,10 recomendaram  levar  em  consideração  se
lguma  dose  de  benzodiazepina  pré-hospitalar  foi  admi-
istrada,  pois  a  dosagem  dos  SEM  afetaria  a  escolha  do
róximo  medicamento  anticonvulsivo.  Curiosamente,  essas
uatro  diretrizes  foram  publicadas  após  2008,  quando
hin  et  al.22 mostraram  que  no  acometimento  da  comuni-
ade  referente  ao  EME  convulsivo  na  infância  não  houve
ssociação  entre  tratamento  com  medicamentos  anticon-
ulsivos  pré-hospitalar  ou  o  uso  de  mais  de  duas  doses  de
enzodiazepinas  com  a  duração do  EME  por  mais  de  60  minu-
os.  Além  disso,  esse  tratamento  com  mais  de  duas  doses
e  benzodiazepinas  foi  associado  à  depressão  respiratória.
penas  uma  diretriz,  de  2000,  recomendou  não  considerar

 tratamento  de  SEM  anteriores,5 com  base  na  possível  vari-
bilidade  da  dosagem  pré-hospitalar.

egunda  fase  da  terapia  anticonvulsiva  no  DE

a  segunda  fase  de  terapia  (figura  3  e  tabela  3),  as
ecomendações  das  diretrizes  para  medicação  intrave-
osa  incluíam:  fenitoína  (n  =  10),5---10,12,14,16,17 fenobarbital
n  =  9),6---10,14---17 ácido  valproico  (n  =  6),8,10,14---17 fosfenitoína
n  =  4)7,12,14,15 e  levetiracetam  (n  =  4).8,15---17 Na  impossibi-

idade  de  obter  acesso  intravenoso,  a  fenitoína  intraóssea
oi  recomendada  em  três  diretrizes5---7 e  as  outras  opções
presentadas  foram  fosfenitoína7 ou  fenobarbital14 via  intra-
uscular  e  paraldeído  retal.5,7

to no DE

• Tiopental 
• ou Midazolam

• Atendimento na
UTI
• cEEG

• ou Pentobarbital
• ou Propofol

rapia 

3ª terapia

Anestesia

3

40 minutos 

60 minutos 

 Monitoramento

E
stado epiléptico contínuo

cia;  UTI,  unidade  de  terapia  intensiva.
etrizes  nessa  categoria  (veja  o  texto  para  obter  mais  detalhes).
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Tabela  3  Comparação  de  medicamentos  anticonvulsivos  usados  em  cada  uma  das  três  fases  de  terapia  e  suas  vias  de
administração (veja  também  as  tabelas  1  e  2)

Ano,  n◦ de  ref.  Grupo  Terapias  da  primeira  fase  Terapias  da  segunda  fase  Terapiasda  terceira  fase

LZ  DZ  MZ  PHT  f-PHT  PB  VPA  Lev  Par  TH  MZ  Pfl  Pent

2000,5 BPNA  iv  r  iv,  io  iv
2009,6 PREDICT  iv,  io  iv,  io  im,  b,  in,  io,  iv  iv,  io  iv  iv  iv
2011,7 CPS  iv,  r  iv,  r  im,  b,  in,  iv  iv,  io  iv,  im  iv  r  iv  iv  iv
2012,8 NCS  iv  r  im  iv  iv  iv  iv  iv  iv  iv  iv  iv
2012,9 NICE  iv  b  iv  iv  r  iv
2013,10 LICE  iv  iv  im,  b  iv  iv  iv  iv  iv  iv
2014,12 AOCN  iv  iv,  r  im,  b,  in,  iv  iv  iv  iv
2016,14 OMS  iv  iv  iv  iv,  im  iv
2016,15 AES  iv  iv,  r  im,  b,  in  iv  iv  iv  iv  iv  iv  iv  iv
2016,16 SEN  iv,  r  im,  b,  in,  iv  iv  iv  iv  iv  iv  iv  iv
2017,17 HKES  iv  iv,  r  im,  b  iv  iv  iv  iv  iv  iv  iv

Grupos:  AES, Sociedade Americana de Epilepsia; AOCN, Associação de Neurologia Infantil (Índia); BPNA, Associação de Neurologia Pediá-
trica Britânica; CPS, Sociedade Pediátrica Canadense; HKES, Sociedade de Epilepsia de Hong Kong; LICE, Liga Italiana contra Epilepsia;
NCS, Sociedade de Cuidados Neurocríticos; NICE, Instituto Nacional de Excelência de Atendimento e Saúde do Serviço Nacional de Saúde;
OMS, Organização Mundial de Saúde; Predict, Pesquisa Pediátrica Internacional Colaborativa em Departamentos de Emergência; SEN,
Sociedade Espanhola de Neurologia.
Terapias: DZ, diazepam; f-PHT, fosfenitoína; Lev, levetiracetam; LZ, lorazepam; MZ, midazolam; Par, paraldeído; PB, fenobarbital; Pent,
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pentobarbital; Pfl, propofol; PHT, fenitoína; TH, tiopental; VPA, á
Vias: b, bucal; im, intramuscular; in, intranasal; io, intraóssea; iv

omentário  sobre  a  segunda  fase  da  terapia
nticonvulsiva  no  DE

 fenitoína  intravenosa  foi  a  terapia  mais  comumente
ecomendada  para  o  EME  resistente  à  benzodiazepina.  Jun-
amente  com  a  fosfenitoína  intravenosa  (o  pró-fármaco  da
enitoína),  foi  a  terapia  de  segunda  fase  preferida  em  todas
s  diretrizes.  Há  diversas  razões  pelas  quais  a  fosfenitoína
eve  ser  recomendada  em  vez  da  fenitoína:  ela  não  exige

 excipiente  propileno  glicol;  ela  apresenta  menos  risco  de
ipotensão  e  disritmia  cardíaca;  ela  não  causa  séria  reação
e  extravasamento,  síndrome  da  luva  roxa;  e  pode  ser  admi-
istrada  via  intramuscular  quando  o  acesso  intravenoso  não
or  possível.7

O  fenobarbital  intravenoso  foi  recomendado  em  nove  das
1  diretrizes.6---10,14---17 Duas  diretrizes  recomendaram  o  feno-
arbital  apenas  se  o  paciente  tiver  recebido  fenitoína.9,16 O
otivo  disso  é  que  o  fenobarbital  tem  mais  efeitos  colate-

ais  calmantes  do  que  a  fenitoína  (por  exemplo,  depressão
espiratória  e  sedação),  principalmente  quando  as  benzo-
iazepinas  já  foram  usadas.  As  evidências  com  relação ao
so  do  fenobarbital  intramuscular  têm  como  base  a  prá-
ica  pediátrica  em  malária  cerebral.23 Por  exemplo,  uma
ose  intramuscular  de  20  mg/kg  reduz  a  frequência  das  con-
ulsões,  porém  causa  um  risco  mais  elevado  de  depressão
espiratória  e  mortalidade,  principalmente  nos  indivíduos
ue  já  receberam  várias  doses  de  diazepam.23

O  ácido  valproico  foi  recomendado  em  seis  das
1  diretrizes.8,10,14---17 O  ácido  valproico  pode  ser  hepato-
óxico  e  pode  levar  à  hiperamonemia.  Três  das  diretrizes
ndicam  que  ele  deve  ser  evitado  ou  usado  com  cautela
m  crianças com  doença hepática  (ou  suspeita  de  doença

etabólica)  e  em  crianças com  menos  de  dois  a  três  anos

om  a  etiologia  da  convulsão  incerta.10,12,14 O  ácido  val-
roico  causa  menos  hipotensão  ou  depressão  respiratória  em
omparação  com  a  fenitoína  ou  o  fenobarbital.  Por  exemplo,

D
o
e
c

valproico.
avenosa; r, retal.

m  um  ensaio  clínico  controlado  e  randomizado,  apesar  de  a
njeção  intravenosa  rápida  de  ácido  valproico  ter  interrom-
ido  convulsões  em  uma  taxa  comparável  ao  fenobarbital
ntravenoso  (90%  em  comparação  com  77%,  sem  diferença
statística),  a  taxa  de  efeitos  adversos  foi  menor  (24%,
m  comparação  com  74%)  e  o  grupo  fenobarbital  apresen-
ou  mais  letargia,  vômito  ou  depressão  respiratória.24 Em
omparação  com  a  fenitoína  intravenosa,  o  ácido  valproico

 tão  efetivo  quanto  ela  no  controle  da  convulsão  e  mais
em  tolerado  com  relação ao  risco  de  hipotensão  e  depres-
ão  respiratória,  porém  causa  um  leve  aumento  das  enzimas
o  fígado.25 No  geral,  o  ácido  valproico  pode  ser  considerado
ma  opção  efetiva  para  a segunda  fase  da  terapia  medica-
entosa  anticonvulsiva.
O  levetiracetam  foi  recomendado  em  quatro  das

1  diretrizes.8,15---17 Ele  tem  as  vantagens  de  boa  tolerabi-
idade,  administração intravenosa  durante  um  período  de
empo  relativamente  curto  e  ausência  de  efeitos  hemodinâ-
icos  e  sedativos.10 Isso  posto,  não  existem  ensaios  clínicos

andomizados  controlados  do  levetiracetam  no  EME  con-
ulsivo  pediátrico.  Um  estudo  piloto  randomizado  aberto
emonstrou  equivalência  da  eficácia  no  controle  de  convul-
ões  com  o  lorazepam  e  que  há  menos  depressão  respiratória

 hipotensão  associadas  ao  seu  uso.26

Por  fim,  há  um  estudo  de  eficácia  comparativo,  rando-
izado,  multicêntrico  e  contínuo  relevante  para  o  futuro
a  segunda  fase  do  tratamento  com  medicamentos  anti-
onvulsivos,  o  Estudo  do  Tratamento  do  Estado  de  Mal
piléptico  Estabelecido  (ESETT;  consulte  ClinicalTrials.gov
dentificação:  NCT01960075;  a  ser  concluído  em  dezem-
ro  de  2019),  que  procura  determinar  o  tratamento  do

E  mais  efetivo  entre  a fosfenitoína,  o  levetiracetam  e

 ácido  valproico  para  EME  resistente  a  benzodiazepina
 fornece  informações  sobre  a  eficácia  e  segurança  em
rianças.
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Terceira  fase  da  terapia  anticonvulsiva  no  DE

Na  terceira  fase  de  terapia  (figura  4  e  tabela  3),  quatro  dire-
trizes  incluíram  a  opção  de  repetir  a  terapia  da  segunda
fase.7,10,12,15 Nove  diretrizes  recomendaram  induzir  a  anes-
tesia  com  tiopental;5---9,12,15---17 todas  as  quatro  diretrizes  que
recomendaram  rápida  intubação  na  sequência  sugeriram  o
tiopental  como  agente  de  indução.5---7,9 Sete  das  diretrizes
recomendaram  usar  infusão  de  midazolam,7,8,10,12,15---17 seis
recomendaram  infusão  de  propofol,6,8,10,15---17 e  três  reco-
mendaram  infusão  de  pentobarbital.7,8,15

Comentário  sobre  a  terceira  fase  da  terapia
anticonvulsiva  no  DE
No  momento  de  iniciar  a  terceira  fase  do  tratamento
com  medicamentos  anticonvulsivos,  quatro  das  11  diretri-
zes  incluíram  a  opção  de  repetir  a  terapia  da  segunda
fase.7,10,12,15 A  diretriz7 do  Comitê  de  Cuidados  Agu-
dos  da  Sociedade  Pediátrica  Canadense  recomendou  uma
combinação  que  usa  duas  terapias  medicamentosas  da
segunda  fase,  separadas  por  um  intervalo  de  cinco  minutos,
antes  de  avançar para  a  indução da  anestesia.  A  diretriz  do
grupo  da  Associação  de  Neurologia  Infantil  (Índia,  2013)12

considerou  o  cenário  quando  nenhuma  cama  da  unidade  de
terapia  intensiva  estiver  disponível  e  recomendou  o  seguinte
antes  de  usar  uma  infusão  de  midazolam:  ácido  valproico
e  fenobarbital;  ou  levetiracetam.  A  diretriz10 da  Liga  Itali-
ana  contra  Epilepsia  recomendou  o  ácido  valproico  após  a
terapia  da  segunda  fase,  caso  o  atraso  ou  a  dificuldade  na
intubação  endotraqueal  sejam  esperados.

Por  fim,  a  respeito  da  escolha  do  agente  anestésico,
as  diretrizes  não  apresentam  recomendações claras  com
relação  à  preferência  entre  tiopental,  midazolam,  propofol
e  pentobarbital.  Em  vez  disso,  a  escolha  do  medicamento
específico  fica  a  critério  do  especialista  local.  Deve  ser
observado,  contudo,  que  embora  o  propofol  seja  usado  na
prática  adulta  do  EME  persistente,  o  risco  de  síndrome  da
infusão  do  propofol  em  crianças é  inaceitável  e,  portanto,
a  infusão  contínua  não  é  recomendada  em  vários  países.
No  que  diz  respeito  a  outros  agentes  anestésicos,  os  dados
sobre  tratamento  de  terapia  intensiva  do  EME  pediátrico
persistente  são  de  baixa  qualidade,  embora  demostrem  uma
hierarquia  em  estratégias:  midazolam  no  início  por  infusão
contínua,  então  barbituratos  e,  por  fim,  tentativa  de  outras
terapias  para  anestesia.27,28 E  recentemente  um  estudo
observacional  prospectivo  de  dois  anos  avaliou  o  uso  de  infu-
são  contínua  do  agente  anestésico  em  pacientes  pediátricos
(faixa  etária,  um  mês  a  21  anos)  e  EME  persistente  não  res-
pondeu  a  duas  classes  de  medicamentos  anticonvulsivos.29

O  Grupo  de  Pesquisa  em  EME  Pediátrico  dos  Estados  Unidos
constatou  que,  em  seus  11  centros,  o  midazolam  e  o  pento-
barbital  continuam  a  ser  os  principais  agentes  da  terapia  de
infusão  contínua.
Conclusão

Lidar  com  uma  criança que  chega  a  uma  emergência  com
uma  convulsão  é  um  desafio  e  saber  como  lidar  da  melhor
forma  com  intervenções  agudas  e  acompanhamento  é  parte
93

undamental  da  prática  pediátrica.30 As  diretrizes  sobre
erapia  de  medicamentos  anticonvulsivos  para  convulsão
u  EME  antes  e  depois  da  chegada  ao  DE  são  importantes
ocumentos  de  referência  na  terapia  aguda.  Nesta  análise
istemática  qualitativa  de  13  diretrizes  regionais/nacionais,
onstatamos  que  cada  uma  delas  compartilha  estruturas
emelhantes  com  relação à  prática  e  aos  pontos  tempo-
ais.  Diferentes  vias  de  administração da  benzodiazepina
ão  viáveis  na  fase  pré-hospitalar  (SEM)  e  na  primeira  fase
a  terapia  no  DE.  A  escolha  da  benzodiazepina  depende  do
cesso  intravenoso,  da  disponibilidade  no  local,  das  habili-
ades  dos  prestadores  de  serviços de  saúde  e  dos  recursos.  O
cido  valproico  e  o  levetiractam  apresentam  perfis  de  efei-
os  colaterais  melhores  do  que  a  fenitoína  ou  a  fosfenitoína.

 comparação  direta  da  eficácia  e  segurança  de  diferen-
es  terapias  da  segunda  fase  para  o  EME  aguarda  futuros
studos  clínicos.  Por  fim,  quando  se  trata  de  usar  agentes
nestésicos  em  crianças, a  maior  parte  das  experiências  e
a  literatura  usa  o  midazolam  e,  então,  o  pentobarbital  por
nfusão  contínua.

onflitos de interesse

s  autores  declaram  não  haver  conflitos  de  interesse.

eferências

1. Trinka E, Cock H, Hesdorffer D, Rossetti AO, Scheffer IE, Shinnar
S, et al. A definition and classification of status epilepticus ---
report of ILAE task force on classification of status epilepticus.
Epilepsia. 2015;56:1515---23.

2. Provisional Committee on Quality Improvement, Subcommittee
on Febrile Seizures. Practice parameter: the neurodiagnostic
evaluation of the child with a first simple febrile seizure. Pedi-
atrics. 1996;97:769---75.

3. Hirtz D, Ashwal S, Berg A, Bettis D, Camfield C, Camfield D,
et al. Practice parameter: evaluating a first nonfebrile seizure
in children: report of the quality standards subcommittee of the
American Academy of Neurology, The Child Neurology Society,
and The American Epilepsy Society. Neurology. 2000;55:616---23.

4. Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group.
Preferred reporting items for systematic reviews and meta-
-analyses: the PRISMA statement. PLoS Med. 2009;6:e1000097.

5. Appleton R, Choonara I, Martland T, Phillips B, Scott R,
Whitehouse W. The status epilepticus working party, mem-
bers of the status epilepticus working party. The treatment
of convulsive status epilepticus in children. Arch Dis Child.
2000;83:415---9.

6. Babl FE, Sheriff N, Borland M, Acworth J, Neutze J, Krieser
D, et al. Emergency management of paediatric status epilep-
ticus in Australia and New Zealand: practice patterns in the
context of clinical practice guidelines. J Paediatr Child Health.
2009;45:541---6.

7. Friedman J. Emergency management of the paediatric patient
with generalized convulsive status epilepticus. Paediatr Child
Health. 2011;16:91---104.

8. Brophy GM, Bell R, Claassen J, Alldredge B, Bleck TP, Glauser T,
et al. Guidelines for the evaluation and management of status
epilepticus. Neurocrit Care. 2012;17:3---23.
9. National Institute for Health Care Excellence. The epilepsies:
the diagnosis and management of the epilepsies in adults and
children in primary and secondary care. NICE Clinical Guideli-
nes, No. 137; 2012.

http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0155
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0160
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0165
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0170
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0175
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0180
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0185
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0190
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0195


9

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

4  

0. Capovilla G, Beccaria F, Beghi E, Minicucci F, Sartori S, Vec-
chi M. Treatment of convulsive status epilepticus in childhood:
recommendations of the Italian League Against Epilepsy. Epi-
lepsia. 2013;54:S23---34.

1. Shah MI, Macias CG, Dayan PS, Weik TS, Brown KM, Fuchs SM,
et al. An evidence-based guideline for pediatric prehospital sei-
zure management using GRADE methodology. Prehosp Emerg
Care. 2014;S1:15---24.

2. Mishra D, Sharma S, Sankhyan N, Konanki R, Kamate M, Kanhere
S, et al. Consensus guidelines on management of childhood con-
vulsive status epilepticus. Indian Pediatr. 2014;51:975---90.

3. Osborne A, Taylor L, Reuber M, Grunewald RA, Parkinson
M, Dickson JM. Pre-hospital care after a seizure: evidence
base and United Kingdom management guidelines. Seizure.
2015;24:82---7.

4. World Health Organization (WHO). Guideline: updates on pae-
diatric emergency triage, assessment and treatment: care of
critically ill children. Geneva: WHO; 2016.

5. Glauser T, Shinnar S, Gloss D, Alldredge B, Arya R, Bainbridge
J, et al. Evidence-based guideline: treatment of convulsive
status epilepticus in children and adults: report of the guide-
line committee of the American Epilepsy Society. Epilepsy Curr.
2016;16:48---61.

6. Mercade Cerda JM, Toledo Argani M, Mauri Llerda JA, Lopez
Gonzalez FJ, Salas Puig X, Sancho Rieger J. The Spanish Neu-
rological Society official clinical practice guidelines in epilepsy.
Neurologia. 2016;31:121---9.

7. Fung EL, Fung BB. Review and update of the Hong Kong
epilepsy guideline on status epilepticus. Hong Kong Med J.
2017;23:67---73.

8. McIntyre J, Robertson S, Norris E, Appleton R, Whitehouse WP,
Phillips B, et al. Safety and efficacy of buccal midazolam versus
rectal diazepam for emergency treatment of seizures in chil-
dren: a randomised controlled trial. Lancet. 2005;366:205---10.

9. McMullan J, Sasson C, Pancioli A, Silbergleit R. Midazolam
versus diazepam for the treatment of status epilepticus in

children and young adults: a meta-analysis. Acad Emerg Med.
2010;17:575---82.

0. Silbergleit R, Durkalski V, Lowenstein D, Conwit R, Pancioli
A, Palesch Y, et al. Intramuscular versus intravenous therapy

3

Au  CC  et  al.

for prehospital status epilepticus. N Engl J Med. 2012;366:
591---600.

1. Chamberlain JM, Okada P, Holsti M, Mahajan P, Brown KM, Vance
C, et al. Lorazepam vs diazepam for pediatric status epilepticus:
a randomized clinical trial. JAMA. 2014;311:1652---60.

2. Chin RF, Neville BG, Peckham C, Wade A, Bedford H, Scott
RC. Treatment of community-onset, childhood convulsive sta-
tus epilepticus: a prospective, population-based study. Lancet
Neurol. 2008;7:696---703.

3. Crawley J, Waruiru C, Mithwani S, Mwangi I, Watkins W, Ouma
D, et al. Effect of phenobarbital on seizure frequency and mor-
tality in childhood cerebral malaria: a randomised, controlled
intervention study. Lancet. 2000;355:701---6.

4. Malamiri RA, Ghaempanah M, Khosroshahi N, Nikkhah A, Bava-
rian B, Ashrafi MR. Efficacy and safety of intravenous sodium
valproate versus phenobarbital in controlling convulsive sta-
tus epilepticus and acute prolonged convulsive seizures in
children: a randomised trial. Eur J Paediatr Neurol. 2012;16:
536---41.

5. Agarwal P, Kumar N, Chandra R, Gupta G, Antony AR, Garg N.
Randomized study of intravenous valproate and phenytoin in
status epilepticus. Seizure. 2007;16:527---32.

6. Misra UK, Kalita J, Maurya PK. Levetiracetam versus lorazepam
in status epilepticus: a randomized, open labeled pilot study. J
Neurol. 2012;259:645---8.

7. Wilks R, Tasker RC. Intensive care treatment of uncontrolled
status epilepticus in children: systematic literature search of
midazolam and anesthetic therapies. Pediatr Crit Care Med.
2014;15:632---9.

8. Tasker RC, Vitali SH. Continuous infusion, general anesthesia
and other intensive care treatment for uncontrolled status epi-
lepticus. Curr Opin Pediatr. 2014;26:682---9.

9. Tasker RC, Goodkin HP, Sanchez Fernandez I, Chapman KE,
Abend NS, Arya R, et al. Refractory status epilepticus in
children: intention to treat with continuous infusions of mida-
zolam and pentobarbital. Pediatr Crit Care Med. 2016;17:

968---75.

0. Maia C, Moreira AR, Lopes T, Martins C. Risk of recurrence
after a first unprovoked seizure in children. J Pediatr (Rio J).
2017;93:281---6.

http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0200
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0205
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0210
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0215
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0220
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0225
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0230
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0235
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0240
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0245
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0250
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0255
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0260
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0265
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0270
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0275
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0280
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0285
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0290
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0295
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300
http://refhub.elsevier.com/S2255-5536(17)30147-7/sbref0300

	Management protocols for status epilepticus in the pediatric emergency room: systematic review article
	Introdução
	Métodos
	Fonte de dados
	Critérios de seleção
	Síntese/análise de dados

	Resultados e discussão
	Manejo pré‐hospitalar
	Comentário sobre diretrizes de SEM pré‐hospitalares

	Manejo no departamento de emergência
	Comentário sobre o tempo no DE

	Primeira fase da terapia anticonvulsiva no DE
	Comentário sobre a primeira fase da terapia anticonvulsiva no DE

	Segunda fase da terapia anticonvulsiva no DE
	Comentário sobre a segunda fase da terapia anticonvulsiva no DE

	Terceira fase da terapia anticonvulsiva no DE
	Comentário sobre a terceira fase da terapia anticonvulsiva no DE

	Conclusão
	Conflitos de interesse
	Referências


