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KEYWORDS Abstract
Antiepileptic; Objectives: To measure the prevalence of vitamin D deficiency (through the 25-hydroxyvitamin

Vitamin D; D metabolite) in pediatric patients using antiepileptic drugs.

Meta-analysis; Source of data: Meta-analysis of studies identified through search in the PubMed, Embase,
Child; LILACS, and Cochrane Library databases, on February 19, 2019.

Summary of data: A total of 748 articles were identified, 29 of which were relevant to the
objectives of this study. The prevalence of vitamin D deficiency found was 0.32 (95% Cl=0.25 -
0.41; 12=92%, p<0.01). In the subgroup analyses, the most significant results were observed in
the group of patients using cytochrome P450-inducing antiepileptic drugs, with a prevalence of
0.33 (95% CI=0.21 - 0.47; 12 =86%, p<0.01) and, considering the study design, in the subgroup
of cohort studies, with a prevalence of 0.52 (95% Cl=0.40 - 0.64; 12=76%, p<0.01).
Conclusions: Taking into account the deleterious effects of vitamin D deficiency on the bone
health of individuals using antiepileptic drugs, it is suggested to include in their care 25-
hydroxyvitamin D monitoring, cholecalciferol supplementation, and treatment of the deficiency,
when present.
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PALAVRAS-CHAVE

Deficiéncia de vitamina D em pacientes pediatricos que fazem uso de farmacos

Objetivos: Mensurar a prevaléncia de deficiéncia de vitamina D (através do metabdlito 25-
hidroxivitamina D) em pacientes pediatricos em uso de farmacos antiepilépticos.
Fonte dos dados: Metanalise de estudos identificados por meio de pesquisa nas bases de dados

Sintese dos dados: Foram identificados 748 artigos, dos quais 29 mostraram-se relevantes aos
objetivos deste estudo. A prevaléncia de deficiéncia de vitamina D encontrada foi de 0,32 (IC
95%=0,25-0,41) (12=92%, p<0,01). Nas analises por subgrupos, os resultados mais expressi-
vos foram observados no grupo de pacientes em uso de farmacos antiepilépticos indutores do
citocromo P450, que apresentou prevaléncia de 0,33 (IC 95%=0,21-0,47) (I*=86%, p <0,01).
Considerou-se o delineamento dos estudos, no subgrupo de estudos de coorte, com prevaléncia

Conclusoes: Levando-se em consideracao os efeitos deletérios da deficiéncia de vitamina D
na saude o6ssea dos sujeitos em uso de farmacos antiepilépticos, sugere-se incluir em seu
atendimento, o monitoramento de 25-hidroxivitamina D, suplementacao com colecalciferol e

© 2020 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda. Este é um artigo
Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.

Antiepiléptico; antiepilépticos: revisao sistematica com metanalise
Vitamina D;
Metanalise; Resumo
Crianca;
Adolescente
Pubmed, Embase, LILACS e Cochrane em 19 de fevereiro de 2019.
de 0,52 (IC 95% =0,40-0,64) (12 =76%, p <0,01).
tratamento de deficiéncia quando existente.
0/).
Introducao

A prevaléncia de epilepsia na faixa etaria pediatrica em
paises em desenvolvimento pode chegar a 10 casos a cada
1.000 criangas.” O tratamento com farmacos antiepilépticos
€ necessario por longo periodo na maioria dos pacientes’ e
esta associado a varios efeitos adversos, tais como hiper-
plasia gengival, distlrbios gastrointestinais, osteoporose,
osteomalacia, toxicidade da medula ossea, teratogeni-
cidade, hepatotoxicidade, nefrotoxicidade e disfuncoes
enddcrina, neuroldgica, psiquiatrica e dermatoldgica.3

Em relacao a deficiéncia de vitamina D, estudo de base
populacional estima uma prevaléncia de 15% na populacdo
geral pediatrica, dados referentes aos Estados Unidos.*
Considerando-se os sujeitos em uso de farmacos antiepilép-
ticos, existem evidéncias que sustentam uma prevaléncia
superior a 70% na populacdo pediatrica.> A doenca subcli-
nica é caracterizada por anormalidades bioquimicas (niveis
séricos de calcio e 25-hidrovitamina D reduzidos e de para-
tormonio elevado), reducdo na densidade mineral 6ssea e
alteracdo nos achados de bidpsia dssea.®’ Em um estudo
feito com membros do diretério da American Academy of
Neurology, foi constatado que cerca de 40% dos neurolo-
gistas pediatricos pesquisam de forma rotineira a doenca
mineral 6ssea, 40% prescrevem calcio e vitamina D aos paci-
entes que ja tém a doenca instalada e apenas 9% prescrevem
profilaticamente calcio e vitamina D aos sujeitos que fazem
uso de farmacos antiepilépticos.’

A associacdo entre o uso de farmaco antiepiléptico
e doenga mineral 6ssea foi primeiramente reportada em
1960.% Desde entdo, diversos estudos tém sido feitos no
intuito de se compreender o efeito dos farmacos antiepi-
lépticos no metabolismo dsseo, os fatores que corroboram a
doenca 6ssea no sujeito com epilepsia e a real necessidade
de tratamento e prevencao nesses pacientes.’""?

Levando-se em consideracao a classificacdo dos farma-
cos antiepilépticos em indutores e ndo indutores do sistema
enzimatico do citocromo P450 (CYP450), alguns estudos
apoiam a ideia de que o uso de farmacos indutores esta
relacionado a maiores indices de deficiéncia de vitamina
D,'2'3 visto que podem acelerar o metabolismo hepatico da
vitamina D, com consequente reducéo do seu nivel sérico.’

A atual metanalise visa a mensurar a prevaléncia de
deficiéncia de vitamina D (mensurada através de 25-
hidroxivitamina D) em pacientes pediatricos que fazem uso
de farmaco antiepiléptico, bem como verificar a prevaléncia
de deficiéncia em subgrupos, considerando delineamento
do estudo, farmacos antiepilépticos usados e pacientes
que apresentam exclusivamente epilepsia (sem deficiéncia
motora).

Métodos

A pesquisa bibliografica, a selecao dos estudos a partir de
titulo e resumo e a extracdo dos dados foram feitas de
forma independente por dois revisores treinados. Um autor
sénior foi acionado em casos de divergéncia. Na existén-
cia de artigos duplicados, considerou-se apenas um deles. O
relato desta metanalise seguiu as recomendagdes propostas
para Metanalises de Estudos Observacionais em Epidemiolo-
gia (MOOSE)'* e esta registrado na Plataforma Prospero sob
o niumero CRD42020143322.

Estratégia de busca

Os estudos foram identificados por meio de pesquisa nas
bases de dados Pubmed, Embase, Lilacs e Cochrane Library
feita em 19 de fevereiro de 2019. Para a busca, foi usado
o termo ‘‘farmaco antiepiléptico’’ em combinacdo com
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“*vitamina D’’, através de vocabularios estruturados Medical
Subject Headings (MeSH) para Pubmed, Emtree para Embase
e Descritores em Ciéncias da Salde (DeCS) para Lilacs. Os
termos usados nas buscas e o nimero de artigos encontrados
por base de dados podem ser visualizados na tabela S1 do
material suplementar.

Critérios de elegibilidade

Os critérios de inclusao foram os seguintes: estudos publica-
dos em lingua portuguesa, inglesa ou espanhola, publicados
em qualquer data e que avaliassem pacientes até 18 anos
que estivessem em uso de farmaco antiepiléptico. Foram
excluidos os dados relativos a pacientes que recebessem
suplementacao de vitamina D ou medicacdes que atuam
no metabolismo dessa vitamina (ex: glicocorticoide), que
apresentassem diagnodstico de comorbidade que altera o
metabolismo da vitamina D (ex: doenca renal, hepatica, gas-
trointestinal ou enddcrina), estudos de revisdo e trabalhos
com dados incompletos ou nao publicados na integra.

Coleta de dados

Depois de examinar titulo, resumo e texto completo
dos estudos segundo os critérios de elegibilidade, os
dados de interesse foram coletados com um formulario-
-padrao. Foram coletadas as seguintes informacoes:
autores, local, delineamento, ano de publicacdo, idade
média, concentracao de 25-hidroxitamina D caracterizada
como deficiéncia, prevaléncia de deficiéncia de vitamina
D (mensurada através de 25-hidroxivitamina D), niUmero de
pacientes que apresentavam exclusivamente epilepsia (sem
deficiéncia motora), farmacos antiepilépticos usados e seu
tempo minimo de uso. Os farmacos antiepilépticos foram
categorizados conforme seu efeito no sistema CYP450 em
indutores (carbamazepina, fenobarbital, fenitoina, topira-
mato, oxcarbazepina e primidona), nao indutores (acido
valproico e clobazam) ou nao metabolizados por esse
sistema (levetiracetam, gabapentina, etosuximida, vigaba-
trina e zonizamida).”™" O tipo de estudo foi registrado
conforme interpretacao dos dados pelos pesquisadores. A
escolha de selecionar pacientes com epilepsia isoladamente
foi porque a deficiéncia motora é considerada um fator inde-
pendente para deficiéncia de 25-hidroxivitamina D.?

Analise estatistica

Os estudos foram agrupados em metanalise. As variaveis
dicotomicas foram expressas como proporcoes (percenta-
gem) e as variaveis continuas, como média e desvio-padrao.
A medida de sumario da prevaléncia de deficiéncia de vita-
mina D foi computada como a proporcao (e respectivo
intervalo de confianca de 95%) de pacientes com deficién-
cia sobre a amostra total, ponderada pelo peso do estudo,
usou-se o modelo de efeitos randémicos. O teste de incon-
sisténcia (1?) foi usado para avaliar a heterogeneidade entre
os estudos. Valor p <0,05 foi considerado como estatisti-
camente significativo. A analise estatistica foi feita com o
pacote ‘‘meta’’ do programa R 3.5.1.

Resultados

O fluxograma com os resultados da pesquisa e detalhes da
selecdo pode ser visualizado na figura 1.7 Durante a busca,
foram encontrados 748 artigos, dos quais 29 mostraram-se
relevantes aos objetivos desse estudo (tabela 1)."83 Foram
incluidas 2.368 criancas.

Os estudos foram feitos em 17 paises diferentes, em sua
grande maioria no hemisfério norte. Turquia e india foram os
paises onde mais houve publicagées. Em relacao ao ponto de
corte usado para definir deficiéncia de 25-hidroxivitamina D,
houve variacao de 10 a 20 ng/mL, o valor de 20 ng/mL foi o
mais frequentemente encontrado (13 estudos).

Prevaléncia de deficiéncia de 25-hidroxivitamina D

Vinte e nove estudos reportaram dados para o calculo de pre-
valéncia de deficiéncia de 25-hidroxivitamina D. A proporcao
de pacientes em uso de farmaco antiepiléptico que desen-
volveu deficiéncia em relacdo ao total de pacientes foi de
0,32 (IC 95%=0,25-0,41) (12 =92%, p <0,01) (fig. 2). Anélise
através de funnel plot demonstrou viés de publicacao.

Prevaléncia de deficiéncia de 25-hidroxivitamina D
por subgrupos

A prevaléncia de deficiéncia de 25-hidroxivitamina D foi ana-
lisada por subgrupos, conforme o tipo de estudo (transversal
e coorte), consideraram-se os pacientes exclusivamente
com epilepsia (sem comprometimento motor) e segundo o
tipo de farmaco antiepiléptico usado (indutores do CYP450,
nao indutores do CYP450 ou nao metabolizados por essa
via). Os resultados foram os seguintes: na amostra de
estudos transversais (22 artigos), 0,28 (IC 95%=0,21-0,37)
(2=92%, p <0,01); na amostra de estudos de coorte (sete
artigos), 0,52 (IC 95%=0,40-0,64) (2=76%, p <0,01); na
analise de pacientes que apresentam exclusivamente epi-
lepsia, 0,29 (IC 95% =0,20-0,40) (1> =92%, p <0,01); no grupo
de pacientes em uso de farmacos antiepilépticos induto-
res do CYP450, 0,33 (IC 95%=0,21-0,47) (1 =86%, p <0,01);
no grupo de pacientes em uso de farmacos antiepilép-
ticos nao indutores do CYP450, 0,24 (IC 95%=0,15-0,36)
(7=82%, p <0,01); no grupo de pacientes em uso de
outros farmacos antiepilépticos, os quais nao apresen-
tam efeito relacionado ao metabolismo hepatico através
do CYP450, 0,25 (IC 95%=0,11-0,46) (I>=64%, p <0,01).
Também foi feita analise da prevaléncia, desconsideraram-
-se 0s quatro estudos que apresentavam zero pacientes
com deficiéncia de 25-hidroxivitamina D.'%2"22.2° Nela, a
proporcao de pacientes que desenvolveu deficiéncia de 25-
hidroxivitamina D em relacao ao total de pacientes foi de
0,37 (IC 95%=0,29-0,45) (I*=92%, p <0,01). Funnel plots
mostraram viés de publicacdo nas analises por subgrupos.

Discussao

Esta metanalise sumarizou os dados de 29 estudos que ana-
lisaram deficiéncia de 25-hidroxivitamina D em pacientes
pediatricos em uso de farmaco antiepiléptico, englobaram-
-se 2.368 pacientes. Aproximadamente 760 apresentavam
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Figura 1 Fluxograma com os resultados da pesquisa e detalhes da selecao.

Adaptado de Moher et al."”

deficiéncia de vitamina D no momento da avaliacdo - pre-
valéncia de 32%. Esse resultado é consistente com o que
a literatura médica tem mostrado ha algumas décadas, de
que o uso de farmaco antiepiléptico pode implicar defici-
éncia 25-hidroxivitamina D e consequente pioria na salde
ossea de pacientes com epilepsia.®*0

Sabe-se que exposicao solar e dieta sao alguns dos prin-
cipais fatores envolvidos no metabolismo e concentracao
plasmatica de 25-hidroxivitamina D. Dessa maneira, € espe-
rado encontrar uma maior prevaléncia de deficiéncia de
25-hidroxivitamina D em paises localizados em latitudes
maiores*' e em locais com alimentacdo pobre em vitamina
D2 e D3.% Levando-se em consideracdo que a Turquia foi
0 pais que mais gerou estudos para esta revisao, buscou-
-se encontrar referéncia para valor de 25-hidroxivitamina D
naquela populacdo. Hocaoglu-emre et al.** avaliaram uma
amostra de 640 criancas residentes em Istambul (Turquia) e
encontraram valor médio de 25-hidroxivitamina D de 25,95
ng/mL e prevaléncia de deficiéncia de 5,6%, consideraram-
-se valores menores do que 12 ng/mL. Essa informacao

sugere que a prevaléncia encontrada nesta metanalise
realmente possa estar relacionada ao uso de farmaco anti-
epiléptico.

Condicoes que determinam prejuizo motor, como a para-
lisia cerebral, também estdo associadas a doenca Ossea
de forma independente.® Com o intuito de excluir possivel
fator de confusao, fez-se metanalise do subgrupo de pacien-
tes que apresentam exclusivamente epilepsia, ou seja, que
nao apresentam deficiéncia motora. Diferentemente do que
alguns estudos na literatura mostraram previamente,?% a
analise do subgrupo ndao mostrou diferenca na prevaléncia
de deficiéncia de 25-hidroxivitamina D em relacdo aquela
feita para a amostra total de estudos. O fato de que a maior
parte dos pacientes incluidos na analise total apresentava
epilepsia isoladamente contribuiu para esse achado.

Outro fator relatado como risco para deficiéncia de 25-
hidroxivitamina D e pioria da salde dssea nesses pacientes
€ o uso de farmacos antiepilépticos indutores do metabo-
lismo hepatico através do CYP450.%'2"3 Dessa forma, fez-se
também avaliacao da prevaléncia de deficiéncia de vitamina



Tabela 1  Caracteristicas dos estudos incluidos na analise final
Estudo Pais Tipo de Ponto de Pacientes Média de Prevaléncia Tempo Farmacos antiepilépticos
estudo corte 25- exclusi- idade de defici- minimo usados
hidroxivitamina vamente (anos) éncia de trata-
D com 25- mento
(ng/mL) epilepsia hidroxivitamina (meses)
/ Total D (%)
Marcus & Pettifor, Africa do Transversal <10 56 / 56 7,75 8,9 12 Fenobarbital, fenitoina,
19808 Sul primidona, carbamazepina,
etossuximida, diazepam
Farhat et al., Libano Transversal <10 -/29 11,3 35 6 Indutores e nao indutores do
2002" citocromo P450 (sem
especificacao das medicacoes
usadas no estudo)
Nicolaidou et al., Grécia Transversal <10 51/ 51 7,4 37 12 Indutores e nao indutores do
2006%° citocromo P450 (sem
especificacao das medicacoes
usadas no estudo)
Nettekoven et al., Alemanha Transversal <20 38/ 38 8,4 76,3 3
20087
Krishnamoorthy india Coorte 25/ 25 0 3 Carbamazepina, acido
et al., 2009%' valpréico
Rauchenzauner Austria Transversal <10 125/ 125 0 6 Acido valpréico, sultiame,
et al., 2010% oxcarbazepina, lamotrigina
Misra et al., india Coorte <10 32/ 32 6,7 28 6 Carbamazepina
201072
Shellhaas et al., Estados Transversal <20 -/ 78 11,64 25 - Classificados em ‘‘novos’’ e
2010 Unidos ‘*antigos’’ (sem especificacao
da das medicacdes usadas no
América estudo)
Borusiak et al., Alemanha, Transversal <10 128 / 128 9 13,3 6 Acido valpréico,
2013% Turquia e oxcarbazepina, lamotrigina,
RUssia sultiame, levetiracetam,
carbamazepina, topiramato
Razazizan et al., Ira Transversal <15 48 / 48 7,1 0 6 Fenobarbital, topiramato,
201310 carbamazepina, acido
valproico
Turan et al., 2013° Turquia Transversal <20 144 / 144 52,7 6 Acido valpréico,
carabamazepina, fenobarbital
Fong & Riney, Australia Transversal <20 -/ 111 22 24 Classificados em ‘‘novos’’ e
201426 ‘‘antigos’’ (sem especificacao

das medicacoes usadas no
estudo)
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Tabela 1 (Continued)

Estudo

Pais

Tipo de
estudo

Ponto de

corte 25-
hidroxivitamina
D

(ng/mL)

Pacientes
exclusi-
vamente
com
epilepsia
/ Total

Média de
idade
(anos)

Prevaléncia

de defici-

éncia

25-
hidroxivitamina
D (%)

Tempo
minimo
de trata-
mento
(meses)

Farmacos antiepilépticos
usados

Ramelli et al.,
2014

Yaghini et al.,
2015"
Baek et al., 2014%’

Lee et al., 2015%8

Vera et al., 2015%°

Paticheep et al.,
2015%°

Patil & Rai, 2015'

Suica

Ira

Coréia
do Sul

Coréia

do Sul

Espanha

Tailandia

india

Transversal

Transversal

Transversal

Coorte

Transversal

Transversal

Transversal

<20

<10

<20

<20

<20

33/58

90 / 90

143 / 143

-/ 143

-/ 33

- /30

-/70

12,2

11,21

7,4

6,5

55

53

9,1

61,5

23,3

71,4

12

12

12

Carbamazepina,
oxcarbazepina, fenitoina,
fenobarbital, clobazam,
etossuximida, lamotrigina,
levetiracetam, estirepentol,
sultiame, topiramato, acido
valproico, vigabatrina
Carbamazepina, primidona,
fenobarbital, acido valproéico
Acido valpréico,
oxcarbazepina, lamotrigina,
fenobarbital, levetiracetam,
zonisamida, carbamazepina,
topiramato

Indutores e nao indutores do
citocromo P450 (sem
especificacao das medicacoes
usadas no estudo)

Acido valpréico,
carbamazepina, fenobarbital,
lamotrigina, topiramato,
fenitoina

Fenobarbital, fenitoina,
carbamazepina,
oxcarbazepina, acido
valpréico, topiramato,
levetiracetam, lamotrigina,
benzodiazepinico

¥94

‘e 19 H sasunr



Tabela 1 (Continued)

Estudo Pais Tipo de Ponto de Pacientes Média de Prevaléncia Tempo Farmacos antiepilépticos
estudo corte 25- exclusi- idade de defici- minimo usados
hidroxivitamina vamente (anos) éncia de trata-
D com 25- mento
(ng/mL) epilepsia hidroxivitamina (meses)
/ Total D (%)

He et al., 2016° China Coorte <10 51/ 51 7,24 71 2 Indutores e nao indutores do
citocromo P450 (sem
especificacao das medicacoes
usadas no estudo)

Tosun et al., Turquia Transversal <12 54 /92 31,5 24 Acido valpréico, topiramato,

201732 oxcarbazepina,
carbamazepina, levetiracetam

Fong et al., 2016 Malasia Transversal <14 244 | 244 12,3 22,5 12 Indutores e nao indutores do
citocromo P450 (sem
especificacao das medicacoes
usadas no estudo)

Yildiz et al., Turquia Coorte <20 -/ 172 9,6 54 12 Acido valpréico,

20173 carbamazepina, levetiracetam,
fenobarbital

Chaudhuri et al., india Transversal <20 100 / 100 14 45 12 Carbamazepina, clobazam,

20173 clonazepam, lamotrigina,
fenobarbital, acido valproico,
topiramato

Attilakos et al., Grécia Coorte <20 -/ 15 6,1 40 12 Levetiracetam

201 835,36

Viraraghavan india Coorte <20 -/29 7,1 62 6 Fenitoina, acido valpréico,

et al., 2019% carbamazepina

Sreedharan et al., india Transversal <12 56 / 56 16 6 Carbamazepina e acido

201838 valproéico

Dura-Travé et al., Espanha Transversal <20 90 / 90 27,2 12 Acido valpréico e

2018%° levetiracetam

Fong et al., 2018 Malasia Transversal <15 -/ 87 11,9 21,8 12 Acido valpréico e indutores do

citocromo P450
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Estudo Eventos Total Proporgdo IC 95% Peso Peso
(fixo) (aleatorio)
Marcus 1980 5 56 —— i 0.09  [0.03;0.20] 1.1% 3.3%
Farhat 2002 10 29 e e 0.34 [0.18;0.54] 1.6% 3.6%
Nicolaidou 2006 19 51 — 037 [024,052]  2.9% 3.8%
Nettekoven 2008 29 38 P e 0.76 [0.60;0.89] 1.7% 3.6%
Krishnamoorthy 2009 0 25 — i 0.00 [0.00;0.14] 0.1% 1.2%
Rauchenzauner 2009 0 125 = E 0.00 [0.00;0.03] 0.1% 1.2%
Misra 2010 9 32 — 028 [0.14;0.47] 1.6% 3.6%
Shellhaas 2010 20 78 —a—— E 0.26 [0.16;0.37] 3.6% 3.9%
Borusiak 2012 17 128 = i 0.13 [0.08;0.20] 3.6% 3.9%
Razazizan 2013 0 48 — E 0.00 [0.00;0.07] 0.1% 1.2%
Turan 2013 76 144 P 0.53 [0.44;0.61] 8.6% 41%
Fong2 2013 24 111 ——i 0.22 [0.14;0.30] 4.5% 4.0%
Ramell 2014 32 58 Pl 055 [0.42:068]  3.5% 3.9%
Yaghini 2014 53 Py —E— 0.59 [0.48;0.69] 5.2% 4.0%
Baek 2014 13 143 _- P 0.09 [0.05;0.15] 2.8% 3.8%
Lee 2015 88 143 P — 0.62 [0.53;0.70] 8.2% 41%
Vera 2015 0 33 — P 0.00 [0.00;0.11] 0.1% 1.2%
Paticheep 2015 7 30 —-——E— 0.23 [0.10;0.42] 1.3% 3.4%
Patil 2015 50 70 P S — 0.71  [0.59;0.82] 3.4% 3.9%
He 2016 36 51 E —n 0.71  [0.56;0.53] 2.6% 3.8%
Tosun 2016 29 92 —&— 0.32  [0.22;0.42] 4.8% 4.0%
Fong1 2016 55 244 e 0.23 [0.17;0.28] 10.3% 41%
Yildiz 2017 96 172 E —_ 0.56 [0.48;0.63] 10.2% 41%
Chaudhuri 2017 45 100 P 0.45 [0.35;0.55] 6.0% 4.0%
Attilakos 2018 6 15 : : 0.40 [0.16;0.68] 0.9% 3.2%
Viraraghavan 2018 18 29 T F—— 0.62 [0.42;0.79] 1.6% 3.6%
Sreedharan 2018 9 56 — 0.16 [0.08;0.28] 1.8% 3.6%
Dur - Trav. 2018 25 90 —-——E 0.28 [0.19;0.38] 4.3% 4.0%
Fong3 2018 19 87 — 0.22 [0.14;0.32 3.6% 3.9%
P

Modelo de efeito fixo <'> 0.39 [0.37;0.10] 100.0% --
Modelo de efeitos aleatérios {:i:} 0.32 [0.25;0.41] -- 100.0%

Heterogeneidade : /2= 92%, T2 = 0.8216, p< 0.01 | T T

Figura 2

D conforme subgrupos relacionados ao perfil dos farmacos
antiepilépticos usados. O subgrupo de pacientes que usou
farmacos antiepilépticos indutores apresentou prevaléncia
de 25-hidroxivitamina D maior (33%) em relacdao ao sub-
grupo que fez uso de farmacos antiepilépticos nao indutores
(24%) e ao subgrupo que fez uso de farmacos antiepilép-
ticos nao metabolizados através desse sistema (25%). Os
farmacos antiepilépticos também podem ser divididos entre
indutores potentes (fenobarbital, fenitoina e carbamaze-
pina) ou fracos (topiramato em doses acima de 200 mg/dia e
oxcarbazepina).* Entretanto, essa subanalise nao foi feita
neste estudo. Provavelmente, para cada farmaco antiepilép-
tico exista mais de um mecanismo responsavel por seu efeito
no metabolismo 6sseo,* bem como para cada sujeito ocorra
uma resposta individual ao farmaco antiepiléptico usado,
determinada geneticamente.“®

Considerando-se o delineamento dos artigos incluidos,
todos eram estudos observacionais. Sabe-se que as metana-
lises de estudos observacionais apresentam caracteristicas
particulares em funcdo de vieses inerentes e diferentes
delineamentos dos estudos.' Na tentativa de tornar a ana-
lise mais homogénea, foram feitas subanalises conforme o
tipo de estudo. Na analise dos estudos de coorte observou-
-se prevaléncia de deficiéncia de 25-hidroxivitamina D de

Forest plot da amostra total de estudos e a proporcao de deficiéncia de 25-hidroxivitamina D observada.

52% e heterogeneidade pouco menor entre os estudos em
comparacao com a analise dos estudos transversais, que
manteve valores semelhantes aos observados na avaliacao
na amostra total de estudos.

Em relacdo a andlise da prevaléncia de 25-
hidroxivitamina D e sem se considerarem-se os estudos
que apresentaram zero paciente com deficiéncia de 25-
hidroxivitamina D, observou-se que nao houve diferenca no
valor relacionado a heterogeneidade quando comparado a
amostra total. As possiveis explicacdes encontradas para a
inexisténcia de pacientes com deficiéncia nesses estudos
foram as seguintes: Rauchenzauner et al.?? incluiram apenas
pacientes em monoterapia com farmacos antiepilépticos
nao indutores enzimaticos ou minimamente indutores
enzimaticos; Krishnamoorthy et al.?' e Vera et al.?’ nao
expuseram o ponto de corte usado para deficiéncia de 25-
hidroxivitamina D e seus estudos tém um tamanho amostral
pequeno; e, finalmente, Razazizan et al.'® caracterizaram
sua amostra como pacientes em monoterapia, que apre-
sentavam atividade fisica normal e eram adequadamente
expostos ao sol.

Por fim, ressalta-se que a principal inovacao desta pes-
quisa foi o desfecho usado. Metanalises anteriores usaram
desfecho de densidade mineral 6ssea ou consideraram a
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variacao de 25-hidroxivitamina D com o uso do farmaco anti-
epiléptico que, apesar de ser uma informacéo significativa,
nem sempre resulta em significado clinico.?47:4

Limitacées

Entende-se que esta metanalise apresenta algumas
limitacoes. Os estudos apresentam metodologias diferentes
para aferir esse metabolito. Na analise do desfecho principal
nao existe uma uniformidade entre os estudos na definicao
do ponto de corte para deficiéncia de 25-hidroxivitamina
D nos. Sem duvida esses fatores estdo envolvidos na ele-
vada heterogeneidade observada em praticamente todas
as analises, inclusive por subgrupos. Os artigos também
carecem de dados relacionados ao tipo de epilepsia, causa
da epilepsia, historia familiar de osteoporose e pratica
de atividade fisica. Tendo em vista que as alteragdes no
metabolismo da vitamina D relacionadas ao uso de farmacos
antiepilépticos parecem ter uma etiologia multifatorial,®
todos estes dados sdo possiveis fatores de confusdao na
analise.

Nao foram feitas subanalises conforme classificacdo dos
farmacos antiepilépticos em potentes ou fracos indutores do
citocromo P450. Dessa forma, farmacos como fenobarbital,
fenitoina e carbamazepina poderiam estar relacionados a
valores ainda mais expressivos de deficiéncia de vitamina D
do que os determinados nesta metanalise.

Embora tenham sido incluidos somente artigos em lingua
portuguesa, espanhola e inglesa, por conveniéncia dos pes-
quisadores, o impacto foi minimo, pois somente oito estudos
foram excluidos em funcao desse critério.

Concluséo

A deficiéncia de vitamina D e a doenca dssea sdo situacoes
clinicas negligenciadas no contexto de uso prolongado de
farmacos antiepilépticos na infancia. Observa-se que apesar
de existir um embasamento fisiopatoldgico consistente para
as alteracoes no metabolismo de 25-hidroxivitamina D em
funcdo do uso da medicacdo, os dados evidenciados nesta
metanalise nao apontam de forma confiavel a existéncia de
deficiéncia relacionada. Entretanto, por se tratar de uma
doenca multifatorial e complexa, acredita-se que ainda sao
necessarios esforcos em direcdo ao melhor entendimento
de possiveis fatores relacionados no processo, bem como a
uniformizacdo de parametro de avaliacdo de deficiéncia de
vitamina D nos estudos.

Levando-se em consideracao os efeitos deletérios da defi-
ciéncia de vitamina D na salde ossea e, consequentemente,
na qualidade de vida desses sujeitos, sugere-se incluir em
seu atendimento o monitoramento de 25-hidroxivitamina D,
suplementacao com colecalciferol e tratamento de deficién-
cia de 25-hidroxivitamina D quando existente. Essa conduta
vai ao encontro do principio de nao se tratar apenas crises
epilépticas, e sim pacientes com epilepsia, que por vezes
apresentam deficiéncia motora, sao pouco expostos a luz
solar e ndao consomem ingesta diaria suficiente em vitami-
nas D2 e D3. Sugere-se também considerar os pacientes em
uso de farmacos antiepilépticos indutores do citocromo P450
como grupo de maior risco para desenvolver deficiéncia de
vitamina D.

567
Conflitos de interesse
Os autores declaram nao haver conflitos de interesse.
Apéndice A. Material adicional
Pode-se consultar o material adicional para este
artigo na sua versao eletronica disponivel em

doi:10.1016/5.jpedp.2020.06.001.

Referéncias

1. Farghaly WM, Abd Elhamed MA, Hassan EM, Soliman WT, Yhia
MA, Hamdy NA. Prevalence of childhood and adolescence epi-
lepsy in Upper Egypt (desert areas). Egypt J Neurol Psychiatry
Neurosurg. 2018;54:34.

2. Nettekoven S, Strohle A, Trunz B, Wolters M, Hoffmann S, Horn
R, et al. Effects of antiepileptic drug therapy on vitamin D sta-
tus and biochemical markers of bone turnover in children with
epilepsy. Eur J Pediatr. 2008;167:1369-77.

3. Ranganathan LN, Ramaratnam S. Vitamins for epilepsy. Coch-
rane Database Syst Rev. 2005;2. CD004304.

4. Mansbach JM, Ginde AA, Camargo CA. Serum 25-hydroxyvitamin
D levels among US children aged 1 to 11 years: do children need
more vitamin D? Pediatrics. 2009;124:1404-10.

5. He X, Jiang P, Zhu W, Xue Y, Li H, Dang R, et al. Effect of anti-
epileptic therapy on serum 25(0H)D3 and 24,25(0H)2D3 levels
in epileptic children. Ann Nutr Metab. 2016;68:119-27.

6. Weinstein RS, Bryce GF, Sappington LJ, King DW, Gallagher BB.
Decreased serum ionized calcium and normal vitamin D metabo-
lite levels with anticonvulsant drug treatment. J Clin Endocrinol
Metab. 1984;58:1003-9.

7. Valmadrid C, Voorhees C, Litt B, Schneyer CR. Practice patterns
of neurologists regarding bone and mineral effects of antiepi-
leptic drug therapy. Arch Neurol. 2001;58:1369.

8. Petty SJ, Wilding H, Wark JD. Osteoporosis associated with epi-
lepsy and the use of anti-epileptics - a review. Curr Osteoporos
Rep. 2016;14:54-65.

9. Turan M, Cayir A, Ozden O, Tan H. An examination of the mutual
effects of valproic acid, carbamazepine, and phenobarbital on
25-hydroxyvitamin D levels and thyroid function tests. Neuro-
pediatrics. 2013;45:16-21.

10. Razazizan N, Mirmoeini M, Daeichin S, Ghadiri K. Comparison of
25-hydroxy vitamin D, calcium and alkaline phosphatase levels
in epileptic and non-epileptic children. Acta Neurol Taiwanica.
2013;22:112-6.

11. Ramelli V, Ramelli G, Lava S, Siegenthaler G, Cantu M, Bian-
chetti M, et al. Vitamin D status among children and adolescents
on anticonvulsant drugs in Southern Switzerland. Swiss Med
Wkly. 2014;144:w13996.

12. Fong CY, Kong AN, Poh BK, Mohamed AR, Khoo TB, Ng RL, et al.
Vitamin D deficiency and its risk factors in Malaysian children
with epilepsy. Epilepsia. 2016;57:1271-9.

13. Yaghini O, Tonekaboni SH, Amir Shahkarami SM, Ahmad Abadi F,
Shariat F, Abdollah Gorji F. Bone mineral density in ambulatory
children with epilepsy. Indian J Pediatr. 2015;82:225-9.

14. Stroup DF. Meta-analysis of observational studies in epidemio-
logy: a proposal for reporting. JAMA. 2000;283:2008.

15. McCabe PH. New anti-epileptic drugs for the 21st century.
Expert Opin Pharmacother. 2000;1:633-74.

16. Fong CY, Kong AN, Noordin M, Poh BK, Ong LC, Ng CC. Determi-
nants of low bone mineral density in children with epilepsy. Eur
J Paediatr Neurol. 2018;22:155-63.


http://dx.doi.org/10.1016/j.jpedp.2020.06.001
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0245
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0250
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0255
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0260
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0265
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0270
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0275
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0280
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0285
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0290
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0295
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0300
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0305
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0310
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0315
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0320

568

Junges C et al.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. Int J Surg. 2010;8:336-41.

Marcus JC, Pettifor JM. Folate and mineral metabolism in poorly
nourished epileptic children. Arch Neurol. 1980;37:772-4.
Farhat G, Yamout B, Mikati MA, Demirjian S, Sawaya
R, El-Hajj Fuleihan G. Effect of antiepileptic drugs on
bone density in ambulatory patients. Neurology. 2002;58:
1348-53.

Nicolaidou P, Georgouli H, Kotsalis H, Matsinos Y, Papadopoulou
A, Fretzayas A, et al. Effects of anticonvulsant therapy on vita-
min D status in children: prospective monitoring study. J Child
Neurol. 2006;21:205-10.

Krishnamoorthy G, Karande S, Ahire N, Mathew L, Kulkarni
M. Bone metabolism alteration on antiepileptic drug therapy.
Indian J Pediatr. 2009;76:377-83.

Rauchenzauner M, Griesmacher A, Tatarczyk T, Haberlandt
E, Strasak A, Zimmerhackl L-B, et al. Chronic antiepilep-
tic monotherapy, bone metabolism, and body composition in
non-institutionalized children: antiepileptic therapy and bone
metabolism. Dev Med Child Neurol. 2010;52:283-8.

Misra A, Aggarwal A, Singh O, Sharma S. Effect of carbamazepine
therapy on vitamin D and parathormone in epileptic children.
Pediatr Neurol. 2010;43:320-4.

Shellhaas RA, Barks AK, Joshi SM. Prevalence and risk factors for
vitamin D insufficiency among children with epilepsy. Pediatr
Neurol. 2010;42:422-6.

Borusiak P, Langer T, Heruth M, Karenfort M, Bettendorf U, Jenke
AC. Antiepileptic drugs and bone metabolism in children: data
from 128 patients. J Child Neurol. 2013;28:176-83.

Fong CY, Riney CJ. Vitamin D deficiency among children
with epilepsy in South Queensland. J Child Neurol. 2014;29:
368-73.

Baek J-H, Seo Y-H, Kim G-H, Kim M-K, Eun B-L. Vitamin D levels
in children and adolescents with antiepileptic drug treatment.
Yonsei Med J. 2014;55:417.

Lee Y-J, Park KM, Kim YM, Yeon GM, Nam SO. Longitudinal
change of vitamin D status in children with epilepsy on anti-
epileptic drugs: prevalence and risk factors. Pediatr Neurol.
2015;52:153-9.

Vera V, Moran J, Barros P, Canal-Macias M, Guerrero-Bonmatty R,
Costa-Fernandez C, et al. Greater calcium intake is associated
with better bone health measured by quantitative ultrasound of
the phalanges in pediatric patients treated with anticonvulsant
drugs. Nutrients. 2015;7:9908-17.

Paticheep S, Chotipanich C, Khusiwilai K, Wichaporn A, Khong-
saengdao S. Antiepileptic drugs and bone health in Thai children
with epilepsy. J Med Assoc Thai. 2015;98:535-41.

Patil N, Rai S. Study of vitamin D levels in epileptic children
in age group of 2-16 years. Asian J Pharm Clin Res. 2015;8:
242-3.

Tosun A, Erisen Karaca S, Unuvar T, Yurekli Y, Yenisey C, Omurlu
IK. Bone mineral density and vitamin D status in children with
epilepsy, cerebral palsy, and cerebral palsy with epilepsy. Childs
Nerv Syst. 2017;33:153-8.

33.

34.

35.

36.

37.

38.

39.

40.

1.

42.

43.

45.

46.

47.

48.

Yildiz EP, Poyrazoglu S, Bektas G, Kardelen AD, Aydinli N.
Potential risk factors for vitamin D levels in medium- and long-
-term use of antiepileptic drugs in childhood. Acta Neurol Belg.
2017;117:447-53.

Chaudhuri JR, Mridula KR, Rathnakishore C. Association of 25-
hydroxyvitamin D deficiency in pediatric epileptic patients. Iran
J Child Neurol. 2017;11:48-56.

Attilakos A, Tsirouda M, Dinopoulos A, Garoufi A. Vitamin D
status in children with epilepsy treated with levetiracetam
monotherapy. Epilepsy Res. 2018;148:116.

Attilakos A, Dinopoulos A, Paschalidou M, Tsirouda M, Karalexi
M, Prasouli A, et al. Long-term effect of levetiracetam monothe-
rapy on haematological parameters in children with epilepsy: a
prospective study. Epilepsy Res. 2018;145:160-2.

Viraraghavan VR, Seth A, Aneja S, Singh R, Dhanwal D. Effect
of high dose vitamin d supplementation on vitamin d nutri-
tion status of pre-pubertal children on anti-epileptic drugs -
a randomized controlled trial. Clin Nutr ESPEN. 2019;29:36-40.
Sreedharan M, Devadathan K, Kunju PM. Vitamin D deficiency
in ambulant children on carbamazepine or sodium valproate
monotherapy. Indian Pediatr. 2018;55:307-10.

Dura-Travé T, Gallinas-Victoriano F, Malumbres-Chacon M,
Moreno-Gonzalez P, Aguilera-Albesa S, Yoldi-Petri ME. Vitamin D
deficiency in children with epilepsy taking valproate and leve-
tiracetam as monotherapy. Epilepsy Res. 2018;139:80-4.
Samaniego EA, Sheth RD. Bone consequences of epi-
lepsy and antiepileptic medications. Semin Pediatr Neurol.
2007;14:196-200.

Karppinen T, Ala-Houhala M, Ylianttila L, Kautiainen H, Lakkala
K, Hannula H-R, et al. The effect of vernal solar UV radiation
on serum 25-hydroxyvitamin D concentration depends on the
baseline level: observations from a high latitude in Finland. Int
J Circumpolar Health. 2017;76, 1272790.

Mithal A, Wahl DA, Bonjour JP, Burckhardt P, Dawson-Hughes B,
Eisman JA, et al. Global vitamin D status and determinants of
hypovitaminosis D. Osteoporos Int. 2009;20:1807-20.
Hocaoglu-Emre FS, Saribal D, Oguz O. Vitamin D deficiency and
insufficiency according to the current criteria for children: vita-
min D status of elementary school children in Turkey. J Clin Res
Pediatr Endocrinol. 2019;11:181-8.

. Silvado C. Farmacogenética e antiepilépticos (farmacologia das

drogas antiepilépticas: da teoria a pratica). J Epilepsy Clin Neu-
rophysiol. 2008;14:51-6.

Kothare SV, Kaleyias J. The adverse effects of antiepileptic
drugs in children. Expert Opin Drug Saf. 2007;6:251-65.
Yacubian EM. Farmacocinética dos farmacos antiepilépticos.
In: Yacubian EM, Contreras-Caicedo G, Rios-Pohl L, editors.
Tratamento medicamentoso das epilepsias. Sao Paulo: Leitura
Médica;; 2014. p. 35-50.

Petty SJ, O’Brien TJ, Wark JD. Anti-epileptic medication and
bone health. Osteoporos Int. 2007;18:129-42.

Zhang Y, Zheng Y, Zhu J, Zhang J, Zheng Z. Effects of
antiepileptic drugs on bone mineral density and bone meta-
bolism in children: a meta-analysis. J Zhejiang Univ-Sci B.
2015;16:611-21.


http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0325
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0330
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0335
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0340
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0345
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0350
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0355
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0360
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0365
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0370
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0375
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0380
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0385
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0390
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0395
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0400
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0405
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0410
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0415
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0420
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0425
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0430
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0435
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0440
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0445
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0450
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0455
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0460
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0465
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0470
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0475
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480
http://refhub.elsevier.com/S2255-5536(20)30077-X/sbref0480

	Vitamin D deficiency in pediatric patients using antiepileptic drugs: systematic review with meta‐analysis
	Introdução
	Métodos
	Estratégia de busca
	Critérios de elegibilidade
	Coleta de dados
	Análise estatística

	Resultados
	Prevalência de deficiência de 25‐hidroxivitamina D
	Prevalência de deficiência de 25‐hidroxivitamina D por subgrupos

	Discussão
	Limitações

	Conclusão
	Conflitos de interesse
	Apêndice A Material adicional
	Referências


