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PALAVRAS-CHAVE Resumo A sindrome de Marfan é uma doenca autossomica dominante do tecido conjuntivo,
Sindrome de Marfan; com uma incidéncia estimada de um em 5000 individuos. Em 90% dos casos resulta de mutacées
Doenca do tecido do gene da fibrilina-1, principal componente das microfibrilas da matriz extracelular. Estu-
conjuntivo; dos em modelos animais da sindrome de Marfan demonstraram que as mutagdes da fibrilina-1
Aneurisma da aorta interferem com a via de sinalizacdo do TGF-§, além de comprometer a integridade do tecido

conjuntivo. As principais manifestacoes envolvem os sistemas cardiovascular, ocular e esquelé-
tico. O diagnostico da sindrome de Marfan é feito de acordo com a nova revisao da nosologia de
Ghent. Um diagnostico precoce e tratamento adequado sdo fundamentais para os doentes com
sindrome de Marfan que estao sujeitos as complicacdes cardiovasculares potencialmente fatais
dos aneurismas da aorta e da dissecao aortica. O tratamento padrao inclui B-bloqueantes pro-
filaticos para diminuir a taxa de dilatacao da aorta ascendente e cirurgia profilatica da aorta.
0 sucesso do tratamento médico e cirlrgico atual da patologia aértica da sindrome de Marfan
melhorou substancialmente a esperanca média de vida, estendendo-a acima dos 72 anos. Esta
revisao visa proporcionar uma visao global desta doenca hereditaria.

© 2020 Sociedade Portuguesa de Cardiologia. Publicado por Elsevier Espana, S.L.U. Este € um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).
KEYWORDS Marfan syndrome revisited: From genetics to the clinic
Marfan syndrome;
Connective tissue Abstract Marfan syndrome is an autosomal dominant connective tissue disease with an esti-
disease; mated incidence of 1 in 5000 individuals. In 90% of cases it is caused by mutations in the gene
Aortic aneurysm for fibrillin-1, the main constituent of extracellular microfibrils. Studies on animal models of

Marfan syndrome have revealed that fibrillin-1 mutations interfere with local TGF-8 signaling,
in addition to impairing tissue integrity. The cardinal features involve the cardiovascular, ocu-
lar and skeletal systems. The diagnosis of Marfan syndrome is made according to the revised
Ghent nosology. Early identification and appropriate management are critical for patients with
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Marfan syndrome, who are prone to the life-threatening cardiovascular complications of aortic
aneurysms and aortic dissection. The standard treatment includes prophylactic beta-blockers
in order to slow down dilation of the ascending aorta, and prophylactic aortic surgery. The
success of current medical and surgical treatment of aortic disease in Marfan syndrome has
substantially improved mean life expectancy, extending it above 72 years. This review aims to
provide an overview of this hereditary disorder.

© 2020 Sociedade Portuguesa de Cardiologia. Published by Elsevier Espana, S.L.U. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introducao

A sindrome de Marfan (SM) é uma doenca multissistémica
do tecido conjuntivo, com transmissao autossomica domi-
nante. Apresenta uma incidéncia de um caso por cada
5000 individuos' 2. Exibe uma penetrancia completa, expres-
sividade variavel intra e interfamiliar, pleiotropia e nao
demonstra predilecdo por género, etnia ou distribuicao
geografica'3. Aproximadamente 25% dos casos resultam de
uma mutacao de novo, sendo que os restantes 75% herdam
a condicao de um parente afetado®*.

0 diagndstico clinico foi estabelecido em 1986 de acordo
com os critérios de Berlim, substituidos em 1996 pelos cri-
térios Ghent, que em 2010 foram atualizados para a mais
recente versao>®.

Genética

Mutagdes no gene fibrilina-1 (FBN7) sdo responsaveis por
mais de 90% dos casos de SM classico”8. Este gene localiza-
-se no cromossoma 15qg21.1, esta organizado em 65 exdes
e codifica uma glicoproteina, a FBN1, principal componente
das microfibrilas da matriz extracelular®.

A FBN1 esta presente na pele, pulmdes, rins, vasos san-
guineos, cartilagem, tendbes, musculos, cornea, e zbnula
ciliar'. E constituida pela repeticio de 47 dominios homé-
logos ao fator de crescimento epidérmico, 43 dos quais sdo
dominios do fator de crescimento epidérmico ligado ao cal-
cio (cbEGF)’. Cada dominio contém seis residuos de cisteina
que formam trés pontes de sulfeto, entre C1 e C3, C2 e C4,
e C5 e C6, conferindo estabilidade a sua conformacéao tri-
-dimensional’®. Os dominios cbEGF tém um papel relevante
na protecao contra a proteodlise da FBN1, na promocédo da
interacdo entre os monomeros de FBN1 e os outros com-
ponentes das microfibrilas e na estabilizacao da estrutura
das microfibrilas'""'?. A FBN1 contém também sete domi-
nios homdlogos aos encontrados nas proteinas latentes de
ligacao ao fator de crescimento beta-1 (LTBPs) e ainda um
modulo hibrido com caracteristicas dos dominios cbEGF e
LTBPs (Figura 1)%1"-13,

O tipo de mutacao do gene FBN1 mais frequentemente
encontrado € a mutacao pontual, registando-se 60% de
mutacoes missense e 10% de mutacdes nonsense. A mutacao
missense mais comum resulta da substituicao de residuos de

cisteina, interferindo com a normal formacao das pontes de
sulfeto ao nivel dos dominios cbEGF e LTBPs” '3,

As mutacoes distribuidas ao longo do gene FBN1 nao apre-
sentam uma correlacdo aparente gendtipo/fendtipo'®'3-1,
Este alto grau de variabilidade intra e interfamiliar sugere
que fatores ambientais, fatores estocasticos ou ainda a
presenca de genes modificadores influenciam a expressao
fenotipica da doenca. O nivel de expressdo do alelo normal
da FBN1 e a hiper-homocisteinemia associada ao polimor-
fismo da C677T metilenotetra-hidrofolato redutase tém sido
propostos como fatores modificadores da severidade do qua-
dro clinico da SM™.

Varios estudos tém procurado documentar correlacoes
genotipo-fenotipo, sendo que a mais forte estabelecida até
ao momento relaciona-se com a SM neonatal, associada
a mutacoes nos exodes 24-32 do gene FBN1, e que surge
como a forma mais grave da doenca, manifestando-se logo
apds o nascimento. Estes recém-nascidos exibem carac-
teristicas comuns da SM como aracnodactilia e escoliose
e ainda algumas particularidades préprias deste fenotipo,
como deformacao das orelhas, contraturas congénitas em
flexao, enfisema pulmonar e descamacao da pele. A sua
sobrevida para além dos 24 meses € muito rara, sendo a
principal causa de morte a insuficiéncia cardiaca congestiva
associada a regurgitacao mitral e tricuspide'®"”.

Mutagdes do gene FBNT estao também descritas em indi-
viduos que apresentam fendtipos clinicamente semelhantes
a SM, mas sem preencher os critérios nosologicos de Ghent,
contando-se entre essas fibrilinopatias a ectopia lentis, o
fenotipo MASS (miopia, prolapso da valvula mitral, dilatacao
da raiz da aorta sem dissecdo e alteracdes cutdneas e
esqueléticas), a sindrome de craniossinostose Shprintzen-
-Goldberg, a associacao familiar de aneurismas e dissecoes
da aorta toracica, entre outras'>1.

A heterogeneidade genética da SM foi descrita em
1994 no decorrer do estudo de uma familia com mais de
170 individuos, originaria do sul de Franca, que apresentava
um fenotipo sobreponivel ao da SM classica. Investigacoes
excluiram alteragoes nos genes FBN1 e fibrilina-2 e confirma-
ram a existéncia de um segundo locus para a SM localizado
na regido cromossomica 3p24.2-p257-'>'8, Posteriormente,
em 2004, foram identificadas, em individuos com feno-
tipo sobreponivel a SM, mutacdes no gene do recetor do
fator beta de transformacao do crescimento Il (TGFSRII),
mapeado na regido cromossomica descrita, estabelecendo-
-se assim a heterogeneidade genética. Estas mutacdes estao


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Sindrome de Marfan revisitada - da genética a clinica 217
15 20 25 30 40 45 50 55 60 65
? E -=-I E E XA
7 E - =HHIE %4 COOH
1= = = = %
= = = = 03

é TGFB-like

¥4 Hybrid

% N-and-C termini
/ =

Figura 1
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Representacao esquematica da organizacao do gene fibrilina-1. Adaptado de What is new in the Marfan syndrome?,

Nollen GJ, Mulder BJM, Int J Cardiol, 97:103-8, 2004. EGF-like, dominios homologos ao fator de crescimento epidérmico; TGF-B-like,
dominios homdlogos aos encontrados nas proteinas latentes de ligacdo ao fator de crescimento beta-1.

na base da SM tipo Il, caracterizada por um envolvimento
mais agressivo do sistema cardiovascular, nomeadamente
dissecoes da aorta em idades mais jovens e para diametros
menores da aorta, lesdes do sistema esquelético e envol-
vimento oftalmolégico raro ou mesmo inexistente’.810:19-23,
Em 2006 foram documentadas em individuos com fendtipo
sobreponivel a SM a presenca de varias mutacdes pontu-
ais do gene do recetor do fator beta de transformacao
do crescimento | (TGFBRI), que passou a estar também
ele associado a SM tipo 1172922, Alguns autores estudaram
a possibilidade de mutacoes no gene do recetor do fator
beta de transformacao do crescimento Il (TGFBRIII) esta-
rem também associadas a SM, ndo obtendo até ao momento
resultados esclarecedores’.

Estao registadas na Universal Mutation Database 3077
mutacgdes no gene FBN1, 123 no TGFBRI e 203 no TGFARII*.
Recorrendo a Genome Aggregation Database encontram-se
descritas 3905 mutacdes no gene FBN1, 607 no TGFBRI e 647
no TGFBRII*.

Na presenca de um diagnostico e seguimento adequa-
dos, o prognédstico de um individuo com SM é semelhante,
quer esteja relacionado a uma mutacdao do gene FBNT ou
TGFBRII. No entanto, como as mutacoes do gene TGFgBRII
estao frequentemente associadas a manifestaces menos
pronunciadas, acontece frequentemente que nestes casos
o diagnostico da SM é feito mais tardiamente e muitas vezes
na sequéncia de uma complicacdo cardiovascular, com pior
progndstico para estes individuos'®.

Patogénese

Pensou-se inicialmente que na origem da SM estaria em
causa uma perda de integridade do tecido conjuntivo secun-
daria a mutacdes do gene FBN1, causadoras de perturbagées
na estrutura e funcao das microfibrilas que compéem a
matriz extracelular?¢-28,

As microfibrilas intervém no processo da elastogénese,
dispondo-se espacialmente em torno do nlcleo central de
elastina e em menor quantidade dentro do ndcleo amorfo,
representando o componente fibrilar das fibras elasticas
(Figura 2)'9:13.29,

Ao nivel da tinica média da aorta as microfibrilas
associam-se a elastina formando laminas concéntricas que
separam individualmente as camadas de células musculares
lisas, assegurando uma estrutura que confere elasticidade

a parede da aorta. Além disso, as microfibrilas desempe-
nham um importante papel na estabilizacdo mecanica da
aorta através da interligacdo das laminas elasticas as célu-
las musculares lisas e a membrana basal subendotelial?®3°,
As sequéncias de aminoacidos arginina-glicina-aspartato da
FBN1 ao interagir com as avp3 integrinas asseguram a ade-
sao e fixacao das células musculares lisas, possibilitando a
coordenacao das forcas contracteis e elasticas®'2. As avp3
integrinas regulam ainda a atividade das células musculares
lisas, incluindo a sua migracao, proliferacdo e sobrevivéncia.

Mutagoes ao nivel do gene FBN1 aumentam a suscepti-
bilidade da FBN1 a protedlise, conduzindo a fragmentacéao
das microfibrilas e consequente desorganizacao das fibras
elasticas ao nivel da tUnica média da aorta, sendo esta
uma marca histoldgica da SM, conhecida por degenerescén-
cia da média®. Este desarranjo e fragmentacdo das fibras
elasticas da tUnica média da aorta induz um aumento da
rigidez e uma diminuicao da elasticidade/distensibilidade da
parede da aorta, fatores preditores de dilatacao e dissecao
adrtica®*. Tardiamente, observa-se calcificacdo difusa da
tlnica média, que se deve ao facto de as fibras elasticas
desprovidas da rede microfibrilar ficarem mais suscetiveis
a deposicao de calcio. Ao mesmo tempo, a quebra da
interaccao entre a FBN1 e as células musculares lisas resulta
na perda da capacidade de estas secretarem moléculas que
conferem protecao ativa contra a calcificacao local, como a
osteoprotegerina e a proteina GLA da matriz*"33,

A perda de filamentos de FBN1 conduz, por outro lado,
a uma alteracao fenotipica das células musculares lisas que
passam de um estadio contractil quiescente para um esta-
dio proliferativo, ocorrendo uma alteracao no seu programa
morfoldgico e sintético'30-3234, As células musculares lisas
perdem a sua funcao contractil, importante na prevencao da
dilatacao adrtica em cada ciclo cardiaco, contribuindo assim
para progressiva dilatacdo da aorta®. As células muscula-
res lisas fenotipicamente modificadas iniciam a secrecao
de multiplos componentes da matriz extracelular (colagé-
nio, proteoglicanos e elastina) e ainda de mediadores da
elastdlise, incluindo as metaloproteinases (MMPs) -2 e -9
(Figura 3) '33932_ Estas enzimas induzem a perda e
fragmentacao das fibras elasticas, causando uma extensa
remodelacao vascular com progressiva destruicao do tecido
conjuntivo e desenvolvimento de aneurismas da aorta tora-
cica e lesdes valvulares’'3%3%, Trata-se de um ciclo vicioso,
em que a fragmentacdo da FBN1 leva a um aumento das
MMPs, as quais, por sua vez, detentoras de propriedades
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Figura2 Representacdo esquematica das principais etapas subjacentes a formacao das microfibrilas e fibras elasticas, presentes,

por exemplo, no olho, artéria aorta e pele. Adaptado de Fibrillin microfibrils: multipurpose extracellular networks in organismal
physiology, Ramirez F, Sakai LY, Dietz HC, et al., Physiol Genomics, 19(2): 151-4, 2004.

Figura 3  (a) Mecanismo de ligacdo da célula muscular lisa
as laminas elasticas circundantes por intermédio de filamentos
de conexao compostos por fibrilina-1. (b) Modelo de elastolise
na sindrome de Marfan, mostrando que o défice de filamen-
tos de fibrilina-1 origina uma alteracao no programa sintético
da célula muscular lisa que contribui para uma elastolise pre-
coce, a qual se associa uma infiltracdo de células inflamatorias
na tunica média do vaso sanguineo precipitando o seu colapso
estrutural. Adaptado de Phenotypic Alteration of Vascular Smo-
oth Muscle Cells Precedes Elastolysis in a Mouse Model of Marfan
Syndrome, Bunton TE, Biery NJ, Myers L, et al., Circ Res, 88:37-
43, 2001.

CF, filamento de conexao; EL, lamina elastica; SMC, célula mus-
cular lisa.

elastoliticas geram mais fragmentos de FBN133. O tipo de
MMP predominante parece correlacionar-se com o estadio
de desenvolvimento do aneurisma, sendo a MMP-2 expressa
em niveis elevados em aneurismas de pequenas dimensoes,
enquanto a MMP-9 se encontra elevada em aneurismas de
maiores dimensdes ou em risco de rutura®®. Varios estu-
dos mostraram a existéncia de um desequilibrio entre a
razao MMP/inibidor tecidual da MMP em amostras de tecido
aneurismatico da aorta®*>3¢. A modulacdo fenotipica das
células musculares lisas produz alteracdes no seu estadio
de diferenciacao, resultando na sua proliferacao e migracao
para a tunica intima da aorta, onde ocorre uma acumulagcao
ectopica, exuberante e desorganizada de colagénio e elas-
tina, cursando com o espessamento e hiperplasia desta
camada (formacao da neointima), achado caracteristico da
parede do aneurisma da aorta nos doentes com SM3'-37-38,

A degradacao da FBN1 e consequente deterioracao da
lamina limitante elastica interna ou externa da parede da
aorta promove a quimiotaxia de macréfagos, ocorrendo a
infiltracdo de células inflamatorias para a tlnica média,
com aumento da atividade local de enzimas proteoliticas, as
quais intensificam a elastolise, contribuindo para o colapso
estrutural da parede da aorta e consequente formacao aneu-
rismatica e dissecdo da aorta'30,31,33,39,

Investigacdes recentes em modelo animal da SM permiti-
ram demonstrar outras fungoes fisiologicas das microfibrilas,
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Esquema ilustrativo da normal regulacao do fator beta de transformacao do crescimento pelas microfibrilas e das reper-

cussoes associadas ao défice de microfibrilas em portador de Marfan. Adaptado de Marfan syndrome: from molecular pathogenesis
to clinical treatment, Ramirez F, Dietz HC, Curr Opin Genet Dev, 17(3):252-8, 2007.

LAP, peptideo associado a laténcia; LTBP, proteina latente de ligacdo ao fator de crescimento beta-1; p, fosforilagao; R-Smad, rece-
tor regulado small mothers against decapentaplegic; Smad4, small mothers against decapentaplegic 4; TF, fatores de transcricao;

TGF-B, fator beta de transformacao do crescimento.

para além do seu papel estrutural, nomeadamente na
modulacao da sinalizacao pelo fator beta de transformacao
do crescimento (TGF-p)*+10.232840-42  Q TGF-B, citocina
secretada por varios tipos de células da parede vascu-
lar, esta implicado na regulacao da proliferacdo, migracao,
diferenciacéo e sobrevivéncia celular®'2*2, E secretado sob
a forma de um complexo latente grande (LLC), composto
pelo TGF-B, pelo peptideo associado a laténcia (LAP) e por
uma de trés LTBPs. Métodos imunoquimicos demonstraram
que este complexo se liga por meio da LTBP apropriada
a locais especificos da matriz extracelular, os dominios da
FBN1 homdlogos aos encontrados nas LTBPs. Esta interacdo
permite estabilizar o complexo latente de TGF-f suprimindo
a libertacéo e ativacao do TGF-B'24-4,

A presenca de mutagdes ao nivel do gene FBN1T resulta
num inadequado sequestro do LLC pela matriz extracelular,
conduzindo a ativacdo do TGF-p2#12.23:3041-45 ' Este TGF-B
livre e ativo interage com o TGFBRII encontrado a superficie
celular, o qual através de um processo de transfosforilacao
activa o TGFBRI. Este ultimo por sua vez recruta e fos-
forila um recetor regulado Smad (small mothers against
decapentaplegic), o qual se liga ao Smad4 penetrando em
seguida no nlcleo da célula, onde, combinado com fato-
res de transcricao, forma um complexo transcricional ativo
capaz de induzir ou reprimir numerosos genes, resultando
dai varias caracteristicas da SM, nomeadamente o desenvol-
vimento de enfisema pulmonar, alteracées mixomatosas e
prolapso da valvula mitral, formacdo de aneurismas aorticos
e miopatias (Figura 4)%2:4,

As alteragdes morfofuncionais das valvulas auriculoven-
triculares correlacionam-se com aumento da atividade do
TGF-B e da expressao de genes regulados pelo TGF-B

(BIGH3, endotelina-1, TIMP;), envolvidos no aumento da
proliferacao celular e na reducao da apoptose ao nivel dos
folhetos das valvulas, contribuindo desta forma para as
alteracoes mixomatosas valvulares*®“’,

Alguns estudos implicam o TFG-B na degradacao da
matriz extracelular, atuando através da inducdo da expres-
sao de MMPs, cujo papel na progressao do aneurisma é
conhecido'?. Por sua vez, estas MMPs, sobretudo a -2 e a
-9, ativam o TGF-B latente, originando um ciclo vicioso**.
O TGF-B ativo tem também um papel na promogao da
proliferacao celular e transdiferenciacao do fenoétipo das
células musculares lisas, fatores implicados na patogénese
da SM38,

A identificacao de mutagdes ao nivel dos genes TGFBRI e
TGFBRII, relacionadas com doencas fenotipicamente seme-
lhantes a SM, constituiu mais uma evidéncia do contributo
da ativacao excessiva da via de traducao do sinal do TGF-
na patogénese da SM4’7‘10’12’23’28‘32‘41’44’48.

Manifestacoes clinicas

A SM é uma doenca multissistémica, atingindo tipicamente
os sistemas cardiovascular, esquelético e ocular, podendo
também envolver o sistema nervoso central, o aparelho res-
piratério e a pele®®.

A principal manifestacao cardiovascular da SM consiste
na dilatac@o da raiz da aorta e da aorta ascendente proxi-
mal com apagamento da juncao sino-tubular, presente em
80% dos doentes, e conduzindo eventualmente a dissecao
da aorta, principal causa de morte prematura nestes doen-
tes (Figuras 5 e 6) 3'2414-51 A aorta ascendente é,
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Figura5 Imagem de ecocardiograma, em plano de paraester-
nal longo-eixo, em doente com Marfan, observando-se dilatacao
da raiz da aorta (tracos) e seios de Valsalva (setas).

Figura 6 Imagem estatica de cine-ressonancia magnética
em portador de Marfan, revelando dilatacdo da raiz da aorta
(setas a cheio), apagamento da juncao sino-tubular (estrelas) e
dilatacao da aorta ascendente proximal (seta a tracejado).

neste contexto, a porcao da arvore arterial mais afetada
pelo desenvolvimento aneurismatico devido ao seu maior
conteldo em fibras elasticas e a exposicao ao stress hemodi-
namico repetitivo da ejecdo do ventriculo esquerdo?>%5%:53,

A SM esta presente em 50% dos doentes com uma dissecao
aortica e idade inferior a 40 anos e em apenas 2% das
dissecdes que ocorrem em doentes mais velhos®. A dissecdo
da aorta tipo A da classificacao de Stanford pode progre-
dir no sentido anterogrado envolvendo o arco da aorta e os
segmentos aodrticos distais ou no sentido retrogrado envol-
vendo a valvula aortica, as artérias coronarias ou rompendo
para o pericardio ou a pleura’“'. No SM sao fatores de risco
para a dissecao aortica: diametro da aorta superior a 5cm,
rapida progressao da dilatagao adrtica (mais de 0,5cm por
ano), antecedentes familiares de dissecao, reduzida dis-
tensibilidade da aorta e presenca de insuficiéncia aortica
moderada a severa>“34-%¢, O didmetro da aorta é consi-
derado o fator preditivo com maior impacto’®. Constata-se
que a dissecao da aorta é extremamente rara em criangas,
independentemente das dimensdes do vaso*'. Apesar de a

aorta ascendente ser a mais afetada, a dilatacao e dissecao
da aorta distal e dos seus ramos (tipo B da classificacao de
Stanford) representam importante complicacdo da SM*. A
dissecao da aorta descendente associa-se a da aorta ascen-
dente em 43% dos casos e aparece isolada em 20% dos
casos’’. Demonstrou-se que apos a realizacdo da cirurgia
eletiva da aorta ascendente, o arco aortico e a descendente
tornam-se as regides suscetiveis a ocorréncia de eventos
aorticos, sendo importante a sua vigilancia imagiologica de
modo a prevenir a ocorréncia de dissecao a este nivel®’%¢, A
dissecao da aorta abdominal foi observada em alguns doen-
tes com SM>.

Nos individuos com SM, a insuficiéncia da valvula aor-
tica € habitualmente uma ocorréncia tardia, secundaria
a dilatacdo da raiz da aorta"*'. O risco de regurgitacao
aodrtica esta relacionado com o diametro da aorta, sendo
rara quando o diametro da aorta é inferior a 40mm e
estando quase sempre presente para diametros superiores
a 60mm®. Regista-se também frequentemente o espessa-
mento, alongamento e redundancia das valvulas mitral e
tricispide, muitas vezes associado a prolapso valvular, sendo
variavel o grau de regurgitacao'>*"#’. A valvula mitral presu-
mivelmente devido a sua localizacdo num sistema de pressao
mais elevada tem maior tendéncia a prolapsar do que a
trichspide®.

O diagnostico da SM na infancia é muitas vezes dificil,
dado que certas manifestacdes clinicas so se tornam eviden-
tes com a idade. Criangas com caracteristicas que fagam
suspeitar da SM devem ser seguidas a longo prazo. A mai-
oria das criancas com SM apresenta dilatacao da raiz da
aorta, prolapso da valvula mitral ou ambos antes dos 18
anos>%%%", As criangas com um inicio precoce e grave da SM
apresentam frequentemente prolapso da valvula mitral com
regurgitacao valvular, conduzindo a dilatacao e compromisso
da funcao ventricular esquerda e hipertensao pulmonar. Esta
insuficiéncia da valvula mitral representa a principal causa
de morbilidade e mortalidade nestas criancas, assumindo-se
que neste grupo etario a disfuncao da valvula mitral é mais
comum do que a dilatacio da aorta'?41:60:62,

Arritmias cardiacas sao comuns nos doentes com SM e
sdo uma potencial causa de morte sUbita entre estes®?. O
aumento da prevaléncia do prolongamento do intervalo QT
no eletrocardiograma tem sido descrito em doentes com
SM41‘63.

A dilatacao da artéria pulmonar ocorre frequentemente
em individuos com SM, sendo mais proeminente ao nivel da
raiz arterial. A dissecdo desta artéria ocorre muito rara-
mente, podendo, no entanto, vir a tornar-se mais relevante
com o aumento da longevidade destes doentes®>2%4, A
regurgitacdo valvular pulmonar tem sido descrita em doen-
tes com SM>°.

A anomalia esquelética mais evidente da SM, e que
conduz frequentemente a suspeicdo diagndstica, é o cres-
cimento desproporcional dos ossos dos membros superiores
e inferiores, resultando numa estatura alta, num segmento
inferior maior do que o superior e em uma envergadura 1,05
vez maior do que a estatura. O aumento do crescimento
longitudinal das costelas pode produzir deformidades no
torax: pectus escavatum ou pectus carinatum. A aracnodac-
tilia € uma caracteristica subjetiva, mas assente em sinais
do exame fisico'>*'. A escoliose toracolombar afeta cerca
de 60% dos doentes®. A protusao acetabular é geralmente
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assintomatica em adultos jovens*'. Os pés planos estdo
frequentemente presentes enquanto alguns doentes apre-
sentam pés cavos. A camptodactilia é frequentemente
observada, especialmente nas criangcas com grave e rapida
progressao da doenca. Varias caracteristicas faciais estao
tipicamente presentes: dolicocefalia, palato ogival, apinha-
mento dentario, retrognatismo ou micrognatia, osso malar
achatado e fissuras palpebrais inclinadas para baixo®*'.

Relativamente as manifestacoes oculares da SM, a mais
comum ¢ a luxacdo do cristalino (ectopia lentis), presente
em aproximadamente 60% dos casos. Podem ocorrer miopia
precoce e severa, descolamento da retina, inicio precoce de
cataratas ou glaucoma, cérnea achatada, hipoplasia da iris,
entre outras'>*',

Entre outras alteracdes sistémicas, a ectasia da dura-
-mater ocorre em 60% a 90% dos doentes, com alargamento
do canal raquidiano ao nivel da regido lombo-sagrada'?. O
envolvimento pulmonar na SM pode resultar da deformacao
grave do esterno ou da coluna vertebral, condicionando
padrao ventilatério restritivo. E comum a ocorréncia de
estrias cutaneas e de hérnias inguinais, tanto na altura
do nascimento como na adolescéncia, com risco elevado
de recorréncia apés cirurgia*'.

Diagnéstico

O caracter progressivo e potencialmente fatal das
manifestacdes clinicas da SM justifica a importancia
de um diagnéstico precoce®®.

O diagnostico torna-se muitas vezes dificil devido a:
extensa variabilidade fenotipica inter e intrafamiliar; ao
facto de certas manifestacdes clinicas serem dependen-
tes da idade; ao elevado grau de mutacbes espontaneas;
a sobreposicao clinica com varias outras doencas do tecido
conjuntivo®®>-%8, Os critérios de Ghent de 1996 compre-
endiam um conjunto de manifestacbes major e minor
envolvendo os varios sistemas e a historia familiar/genética.
Contudo, estes critérios apresentavam algumas limitacoes,
pelo que em 2010 foi proposta uma nova revisao da noso-
logia de Ghent, tendo dai resultado novos critérios de
diagnostico da SM, criados de modo a assegurar um diag-
nostico precoce da doenca, evitar diagnosticos ambiguos
e facilitar o seguimento/acompanhamento dos doentes
(Tabelas 1 e 2)>©,

A nova nosologia atribui maior peso ao aneurisma da raiz
da aorta/dissecao da aorta e a ectopia lentis, passando as
restantes manifestacoes clinicas caracteristicas a contribuir
para um score sistémico®®’.

A avaliacao inicial de um doente com SM deve incluir os
antecedentes pessoais e familiares, exame fisico completo
e uma série de testes necessarios para averiguar a presenca
de critérios diagnosticos.

O estudo cardiovascular é efetuado habitualmente
recorrendo a um ecocardiograma transtoracico, validando-
-se 0 maior valor do diametro da raiz da aorta registado ao
nivel do seio de Valsalva, de entre pelo menos trés imagens
transtoracicas. O valor medido da raiz da aorta deve ser
corrigido de acordo com a idade e a area de superficie
corporal e interpretado de acordo com o Z-score. Roman
et al. criaram um nomograma para definicao do diametro
da raiz da aorta em relacdo com a area de superficie

corporal e a idade®’%’". Se o ecocardiograma transtoracico
nao permitir uma visualizacao precisa da aorta proximal,
deve realizar-se ecocardiograma transesofagico, tomografia
computadorizada ou ressonancia magnética, que também
sao indicados para o estudo da aorta distal. O uso do mesmo
nomograma esta indicado para se determinar o valor correto
do didmetro da raiz da aorta®. A ecocardiografia € também
importante para a avaliacao das altera¢ées morfologicas e
funcionais das valvulas mitral e tricuspide.

A avaliacao oftalmoldgica, esquelética e de outros siste-
mas recorre aos métodos que lhe sao apropriados.

O diagnostico diferencial da SM inclui varias doencas que
apresentam aneurismas da aorta (sindrome de Loeys-Dietz,
valvula adrtica bicuspide, aneurisma da aorta toracica fami-
liar, sindrome de Ehlers-Danlos, sindrome de tortuosidade
arterial), ectopia lentis (sindrome da ectopia lentis, sin-
drome Weil-Marchesani, homocisteinuria, sindrome Stickler)
ou manifestacdes sistémicas da SM (sindrome Shprintzen-
-Goldberg, aracnodactilia contratural congénita, sindrome
de Loeys-Dietz, fenotipo MASS e sindrome do prolapso da
valvula mitral)®.

Os familiares de primeiro grau dos doentes com SM devem
ser submetidos a um exame fisico cuidadoso, avaliacao oftal-
moldgica e avaliagao ecocardiografica da raiz da aorta e da
valvula mitral. Se um ou mais destes apresentar dilatacao
ou aneurisma da aorta toracica ou dissecdo adrtica, deve
ponderar-se a avaliacdo imagioldgica da aorta nos familiares
de segundo grau. Se o estudo genético permitir identificar o
gene mutante (FBN1, TGFBRI, TGFBRII) num individuo com
SM, os familiares de primeiro grau devem ser submetidos a
aconselhamento e testes genéticos e apenas os que forem
detentores da mutacao do gene deverao ser submetidos a
avaliacdo imagioldgica da aorta®®>72,

Tratamento
Médico

O tratamento padrao para a prevencao das complicacoes
adrticas da SM é constituido pelos beta-bloqueantes®’?. O
seu papel benéfico é atribuido a diminuicdao da frequén-
cia cardiaca e da fracdo de ejecao ventricular esquerda,
resultando num menor stress hemodinamico sobre a parede
aortica, a reducao da rigidez da aorta, com menor taxa
de dilatacdao da raiz da aorta, de risco de dissecao e
de outras complicagdes cardiovasculares (regurgitacao aor-
tica, necessidade de cirurgia) e culminando num aumento
da sobrevida®40:61,65.73-76  Estes farmacos devem ser titula-
dos de modo que em individuos acima dos cinco anos se
obtenham valores de frequéncia cardiaca <100 bpm apds
exercicio fisico submaximo®. Os beta-bloqueantes devem ser
prescritos a todos os doentes com SM, incluindo aqueles com
diametros da raiz da aorta < 4cm e criancas®’?2.
Experiéncias em modelos de ratinhos com SM revelaram
que a administracao de losartan, antagonista do receptor
tipo | da angiotensina Il, previne a progressao da dilatacao
da parede da aorta®’’. O mesmo resultado promissor foi
alcancado numa experiéncia piloto envolvendo criangas com
SM grave®’8. O seu efeito benéfico parece dever-se a acao
anti-hipertensora e a capacidade de induzir decréscimo dos
niveis plasmaticos de TGF-B, da transcricao de genes que
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Tabela 1

Revisao dos critérios de Ghent para o diagndstico da sindrome de Marfan e condicées relacionadas

Na auséncia de historia familiar:

Ao (Z > 2) e EL = SM*

Ao (Z > 2) e mutagao do gene FBNT = SM
Ao (Z > 2) e Sist (> 7 pontos) = SM*

EL e mutacado do gene FBN1 identificada em um individuo com aneurisma da aorta = SM

EL com ou sem Sist e com mutacao do gene FBN1 previamente nao associada a aneurisma/dissecao da raiz da aorta ou sem

mutacao do gene FBN1 = ELS

Ao (Z <2) e Sist (> 5 com pelo menos uma caracteristica do sistema esquelético) sem EL = MASS

MVP e Ao (Z < 2) e Sist (< 5) sem EL = MVPS

Na presenca de historia familiar:
EL e historia familiar de SM (como definido acima) = SM

Sist (> 7 pontos) e historia familiar de SM (como definido acima) = SM*
Ao (Z > 2 acima de 20 anos, > 3 abaixo de 20 anos) e historia familiar de SM (como definido acima) = SM*

* Adverténcia: sem caracteristicas discriminatorias de sindrome de Shprintzen-Goldberg, sindrome de Loeys-Dietz ou
sindrome de Ehlers-Danlos tipo vascular e depois de realizados testes genéticos apropriados (TGFBRI/Il, bioquimica do
colagénio, COL3A1). Outras condicdes/genes surgirao com o tempo.

Ao, didmetro da aorta nos seios de Valsalva acima do Z-score indicado ou dissecdo da raiz da aorta; COL3A1, gene COL3AT; EL, ectopia
lentis; ELS, sindrome da ectopia lentis; FBN1, gene fibrilina-1; MASS, miopia, prolapso da valvula mitral, dilatagcao borderline da raiz da
aorta (Z < 2), estrias, achados esqueléticos; MVP, prolapso da valvula mitral; MVPS, sindrome do prolapso da valvula mitral; Sist, score
sistémico; SM, sindrome de Marfan; TGFBRI/Il, gene recetor do fator beta de transformacéo do crescimento I/1l; Z, Z-score.

Adaptado com a permissao do BMJ Publishing Group Limited. [The revised Ghent nosology for the Marfan syndrome, Loeys BL, Dietz HC,

Braverman AC, et al., J Med Genet, 47:476-85, 2010]

Tabela 2 Score de caracteristicas sistémicas

» Sinal do punho e do polegar - 3 (sinal do punho ou do polegar - 1)
» Pectus carinatum - 2 (pectus escavatum ou assimetria do torax - 1)

» Desvio em valgo do retropé - 2 (pés planos -1)
» Pneumotodrax - 2

» Ectasia dural - 2

» Protusao acetabular - 2

» Reducao ratio segmento superior/segmento inferior e aumento da altura/comprimento dos bracos e escoliose nao severa -1

» Escoliose ou cifose toracolombar - 1
» Reducao da extensao do cotovelo - 1

» Caracteristicas faciais (3/5) - 1 (dolicocefalia, enoftalmia, fissuras palpebrais inclinadas para baixo, hipoplasia malar,

retrognatismo)

» Estrias da pele - 1

» Miopia > 3 dioptrias - 1

» Prolapso da valvula mitral (todos os tipos) - 1

Total maximo: 20 pontos. Score > 7 indica envolvimento sistémico

Adaptado com a permissao do BMJ Publishing Group Limited. [The revised Ghent nosology for the Marfan syndrome, Loeys BL, Dietz HC,

Braverman AC, et al., J Med Genet, 47:476-85, 2010].

respondem ao TGF-B e dos mediadores intracelulares da
cascata de sinalizacdo do TGF-B (Smad2). Além disso, o
losartan nao interfere com o recetor tipo Il da angioten-
sina Il, o qual, em oposicao ao receptor tipo |, produz
efeitos anti-inflamatarios e antiproliferativos que sao bené-
ficos & homeostase da parede da aorta’”’-’°. Uma metanalise
recente concluiu ndo existirem diferencas entre o losartan e
o atenolol relativamente ao seu efeito na taxa de dilatacao
da raiz da aorta e aorta ascendente e complicacdes aorti-
cas, considerando nao existir superioridade relativa®. Um

estudo em populacado pediatrica com SM demonstrou que
o tratamento simultaneo com beta-bloqueante e losartan
foi seguro e mais efetivo na reducao ou mesmo reversao
da dilatacao da raiz da aorta comparado com o tratamento
exclusivo com beta-bloqueante. No entanto este efeito
benéfico aditivo carece de maior evidéncia®'®2,

Com o objetivo de estabilizar a doenca aneurismatica
sobre as MMPs. A doxiciclina, através de mecanismos distin-
tos dos que lhe conferem atividade antibiotica, € um inibidor
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inespecifico das MMPs, com atividade inibitoria maxima
sobre as MMPs -2 e -9. Num estudo em modelos animais
com SM a doxiciclina mostrou-se mais eficaz que o ateno-
lol na prevencao da formacao de aneurismas, preservando
a integridade das fibras elasticas, normalizando a funcao
vasomotora e suprimindo a ativacdo do TGF-p%>.
Aconselha-se estes doentes a evitar o uso de tabaco e a
monitorar a pressao arterial, que se deve manter em valores
inferiores a 120/80 mmHg?3. Atletas com SM nao devem par-
ticipar em desportos que envolvam exercicio fisico intenso
ou potencial de contacto fisico. No entanto, é razoavel que
estes doentes realizem desporto competitivo de baixa inten-
sidade dinamica e de baixa/moderada intensidade estatica,
na auséncia de um ou mais dos seguintes: dilatacdo da
raiz da aorta (Z-score >2, ou diametro adrtico > 40 mm,
ou > 2 desvios padrao da média relativamente a area de
superficie corporal em criancas ou adolescentes < 15 anos),
regurgitacdo mitral moderada a severa, disfuncao sistolica
do ventriculo esquerdo (fracdo de ejecao < 40%) e historia
familiar de dissecao adrtica com didmetro adrtico < 50 mm?#*,

Cirargico

A ocorréncia de dissecdo da aorta tipo A na SM conduz a
indicacdo para cirurgia aortica de emergéncia, que se asso-
cia a uma mortalidade operatoéria de 20% e uma taxa de
sobrevida em 10 anos de aproximadamente 50% a 70%. Por
outro lado, o risco de morte associado a cirurgia profilatica
da aorta é de 1-2% e a sobrevida dos doentes submetidos
a procedimento eletivo é superior a dos doentes tratados
por cirurgia de emergéncia, aproximando-se da populacdo
geral. Estes dados realcam a importancia da realizacdo de
cirurgia profilatica aortica, na presenca de dilatacao da raiz
da aorta®%885-88,

A cirurgia profilatica da aorta em individuos com SM
foi introduzida em 1968 por Bentall e Bono e consiste
na substituicdo da raiz da aorta, valvula aortica e aorta
ascendente por uma protese combinada, vascular e valvular
mecanica, procedendo-se a reimplantacao das artérias coro-
narias na protese vascular. A seguranga, reprodutibilidade,
e durabilidade a longo prazo deste procedimento cirdr-
gico estd bem documentada®®%°0. Posteriormente surgiu
em 1979 o procedimento de remodelacao por Yacoub e em
1988 o procedimento de reimplantacao por David, estratégia
cirtrgica conservadora consistindo na substituicdo da raiz
da aorta com preservacao da valvula adrtica nativa. Estudos
recentes indicam que este procedimento cirdrgico esta asso-
ciado a reduzido risco operatério e de substituicao tardia da
valvula adrtica e a excelente sobrevida tardia, quando reali-
zado em valvulas adrticas estruturalmente normais®-°. De
acordo com as recomendacdes mais recentes, os doentes
com SM, que apresentam aneurisma da raiz da aorta, com
um diametro adrtico maximo > 5cm, devem ser submetidos
a cirurgia profilatica de reimplantacdo de David ou alter-
nativamente ao procedimento de Yacoub e caso estes nao
sejam tecnicamente viaveis a cirurgia de Bentall. A cirurgia
deve ser igualmente considerada nos doentes com diame-
tro maximo da aorta ascendente > 4,5cm e com algum
dos seguintes fatores de risco: historia familiar de dissecao
aortica, aumento da dimensao da aorta > 3mm/ano (em
medicdes repetidas utilizando a mesma técnica de imagem,

ao mesmo nivel da aorta e confirmadas por outra técnica),
regurgitacdo aodrtica ou mitral grave ou planeamento de
gravidez®.

A cirurgia convencional mantém-se como o tratamento de
eleicdo em doentes com SM e patologia da aorta toracica, no
entanto o desenvolvimento de técnicas de reparacao endo-
vascular da aorta toracica (TEVAR) permitiu uma abordagem
menos invasiva. Segundo um consenso europeu, a TEVAR
nao esta recomendada como abordagem de primeira linha
em doentes com doencas do tecido conjuntivo, devendo ser
utilizada apenas como procedimento de recurso ou ponte
para uma cirurgia definitiva ou apds uma reparagao cir(r-
gica aodrtica prévia, com implantacdo da endoprotese sob o
enxerto prostético previamente colocado’. As ultimas gui-
delines europeias do diagndstico e tratamento de doencas
aorticas advogam que, em doentes com SM, a cirurgia deve
ser preferida a TEVAR, com excecdo de situacdes de emer-
géncia com o objetivo de estabilizacao inicial, como ponte
para posterior tratamento cirurgico®.

Seguimento

Aos seis meses apos o diagnostico da SM, é recomendada
a realizacao de um ecocardiograma destinado a avaliar a
taxa de dilatacdo da aorta. Na presenca de um valor estavel
do diametro da aorta aconselha-se controlo anual ecocar-
diografico. Um nimero de exames mais frequente devera
ser considerado se o diametro da aorta nos adultos for
> 4,5cm (menos bem definido nas criangas), o diametro
da aorta registar um rapido aumento (> 0,5cm por ano)
ou ainda para melhor esclarecimento da funcéo cardiaca ou
valvular. Individuos com idade inferior a 20 anos e achados
sistémicos sugestivos da SM, mas sem envolvimento cardi-
ovascular, devem realizar anualmente um ecocardiograma
face a rapida evolugao do fenotipo. Adultos com repeti-
das medicdes normais da raiz da aorta podem ser seguidos
ecocardiograficamente em intervalos de dois a trés anos®’2.

Os portadores de Marfan podem vir a desenvolver
dilatacao ou dissecao da aorta em segmentos distantes da
raiz da aorta. A frequéncia destas complicacbes, em particu-
lar a nivel da descendente proximal e da abdominal, parece
estar a crescer, em relacdo com o aumento da sobrevida
verificada pelo manejo eficaz da doenca da raiz da aorta.
Embora nao faga parte das recomendacdes, podera ser uma
opcao a realizacao intermitente de estudos de imagem de
forma a detetar atempadamente patologia da aorta distal®.
0 estudo imagiologico periodico de toda a aorta é recomen-
dado nos casos de dilatacao ou dissecao da aorta distal e
ainda, anualmente, apos cirurgia de reparacao da raiz da
aorta, em particular se a dilatagcao é rapidamente progres-
siva e/ou a aorta tem dimensao > 4,5 cm’2.

Prognostico

As complicagdes cardiacas da SM, em particular a dilatagao
da aorta, a dissecdo e o envolvimento patoldgico das val-
vulas adrtica e mitral, conduzem a reducao significativa
da esperanca de vida. Este prognostico comprometido foi
comprovado num estudo envolvendo 257 doentes com SM,
realizado antes de 1972, em que a média de idade no
momento da morte, para os 72 individuos falecidos, foi de
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32 anos. De entre as 56 mortes de causa conhecida, 52 delas
deveram-se a problemas cardiovasculares, com a dilatacao
da aorta e suas complicacOes (dissecao adrtica e insufici-
éncia aodrtica) representando 80% das causas de morte. A
insuficiéncia cardiaca congestiva, o enfarte agudo do mio-
cardio e a endocardite infeciosa foram outras causas de
morte cardiaca®®®?7,

A expectativa de vida média dos doentes com SM aumen-
tou significativamente com a introducdo da terapéutica
médica beta-bloqueante e da reparacao cirlrgica eletiva da
aorta, subindo para mais de 72 anos, de acordo com séries
recentes3,61,72,98,99_

Conclusao

A SM trata-se de uma doenca genética rara, mas com elevada
morbilidade. Os atuais recursos diagnosticos e terapéuticos
permitiram ndo s6 a sua melhor compreensao patogénica,
mas sobretudo beneficiar de forma marcante o seu prognos-
tico.

Referéncias

1. Ho NCY, Tran JR, Bektas A. Marfan’s syndrome. Lancet.
2005;366:1978-81.

2. Keane MG, Pyeritz RE. Medical management of Marfan syn-
drome. Circulation. 2008;117:2802-13.

3. Ammash NM, Sundt TM, Connolly HM. Marfan syndrome - diag-
nosis and management. Curr Probl in Cardiol. 2008;33:7-39.

4. Ramirez F, Dietz HC. Marfan syndrome: from molecular
pathogenesis to clinical treatment. Curr Opin Genet Dev.
2007;17:252-8.

5. Paepe AD, Devereux RB, Dietz HC, et al. Revised diagnos-
tic criteria for the Marfan syndrome. Am J Med Genet.
1996;62:417-26.

6. Loeys BL, Dietz HC, Braverman AC, et al. The revised
Ghent nosology for the Marfan syndrome. J Med Genet.
2010;47:476-85.

7. Singh KK, Schmidtke J, Keyser B, et al. TGFBR3 variation is not
a common cause of Marfan-like syndrome and Loeys-Dietz-like
syndrome. J Negat Results Biomed. 2012;11:9.

8. Gao L-G, Luo F, Hui R-T, et al. Recent molecular biological
progress in Marfan syndrome and Marfan-associated disorders.
Ageing Res Rev. 2010;9:363-8.

9. Rantamaki T, Karttunen L, Peltonen L. Badly engineered fibril-
lin lessons from molecular studies of Marfan syndrome. Trends
Cardiovasc Med. 1997,7:282-8.

10. Jondeau G, Michel JB, Boileau C. The translational science of
Marfan syndrome. Heart. 2011;97:1206-14.

11. Ramirez F, Pereira L. The fibrillins. Int J Biochem Cell Biol.
1999;31:255-9.

12. Jones JA, lkonomidis JS. The pathogenesis of aortopathy in
Marfan syndrome and related diseases. Curr Cardiol Rep.
2010;12:99-107.

13. Robinson PN, Arteaga-Solis E, Baldock C, et al. The molecu-
lar genetics of Marfan syndrome and related disorders. J Med
Genet. 2006;43:769-87.

14. Waldmiiller S, Miiller M, Warnecke H, et al. Genetic tes-
ting in patients with aortic aneurysms/dissections: a novel
genotype/phenotype correlation? Eur J Cardiothorac Surg.
2007;31:970-5.

15. Schrijver I, Liu W, Odom R, et al. Premature termination muta-
tions in FBN1: distinct effects on differential allelic expression

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

and on protein and clinical phenotypes. Am J Hum Genet.
2002;71:223-37.

Robinson PN, Booms P, Katzke S, et al. Mutations of FBN1 and
genotype-phenotype correlations in Marfan syndrome and rela-
ted fibrillinopathies. Hum Mutat. 2002;20:153-61.
Collod-Béroud G, Boileau C. Marfan syndrome in the third Mil-
lennium. Eur J Hum Genet. 2002;10:673-81.

Collod G, Babron M-C, Jondeau G, et al. A second locus for
Marfan syndrome maps to chromosome 3p24.2-p25. Nat Genet.
1994;8:264-8.

Mizuguchi T, Collod-Beroud G, Akiyama T, et al. Heterozy-
gous TGFBR2 mutations in Marfan Syndrome. Nat Genet.
2004;36:855-60.

Singh KK, Rommel K, Mishra A, et al. TGFBR1 and TGFBR2
mutations in patients with features of Marfan syndrome and
Loeys-Dietz syndrome. Hum Mutat. 2006;27:770-7.

Zhang L, Gao L-G, Zhang M, et al. Genotype-phenotype analysis
of F-helix mutations at the kinase domain of TGFBR2, inclu-
ding a type 2 Marfan syndrome familial study. Mol Vis. 2012;18:
55-63.

Matyas G, Arnold E, Carrel T, et al. Identification and in silico
analyses of novel TGFBR1 and TGFBR2 mutations in Marfan
syndrome-related disorders. Hum Mutat. 2006;27:760-9.
Hirani R, Koszyca B, Byard RW. Marfan syndrome and sudden
death within a family - Aetiologic, molecular and diagnostic
issues at autopsy. J Forensic Leg Med. 2008;15:205-9.

The UMD central website - Universal Mutation Database. Dispo-
nivel em: http://www.umd.be.[acesso 2/7/2019].

GnomAD - Genome Aggregation Database. Disponivel em:
https://gnomad.broadinstitute.org.[acesso 2/7/2019].
Eldadah ZA, Brenn T, Furthmayr H, et al. Expression of a mutant
human fibrillin allele upon a normal human or murine genetic
background recapitulates a Marfan cellular phenotype. J Clin
Invest. 1995;95:874-80.

Aoyama T, Francke U, Dietz HC, et al. Quantitative differen-
ces in biosynthesis and extracellular deposition of fibrillin in
cultured fibroblasts distinguish five groups of Marfan syndrome
patients and suggest distinct pathogenetic mechanisms. J Clin
Invest. 1994;94:130-7.

Ramirez F, Dietz HC. Fibrillin-rich microfibrils: structural deter-
minants of morphogenetic and homeostatic events. J Cell
Physiol. 2007;213:326-30.

Ramirez F. Fibrillin mutations in Marfan syndrome and related
phenotypes. Curr Opin Genet Dev. 1996;6:309-15.

Ramirez F, Sakai LY, Dietz HC, et al. Fibrillin microfibrils: multi-
purpose extracellular networks in organismal physiology. Physiol
Genomics. 2004;19:151-4.

Bunton TE, Biery NJ, Myers L, et al. Phenotypic alteration of
vascular smooth muscle cells precedes elastolysis in a mouse
model of Marfan syndrome. Circ Res. 2001;88:37-43.

Dietz HC, Loeys B, Carta L, et al. Recent progress towards a
molecular understanding of Marfan syndrome. Am J Med Genet
C Semin Med Genet. 2005;139C:4-9.

Chung AWY, Yeung KA, Sandor GGS, et al. Loss of elas-
tic fiber integrity and reduction of vascular smooth muscle
contraction resulting from the upregulated activities of matrix
metalloproteinase-2 and -9 in the thoracic aortic aneurysm in
Marfan syndrome. Circ Res. 2007;101:512-22.

Brooke BS, Karnik SK, Li DY. Extracellular matrix in vascular
morphogenesis and disease: structure versus signal. Trends Cell
Biol. 2003;13:51-6.

Segura AM, Luna RE, Horiba K, et al. Immunohistochemistry of
matrix metalloproteinases and their inhibitors in thoracic aortic
aneurysms and aortic valves of patients with Marfan’s syndrome.
Circulation. 1998;98 19 Suppl:11331-7, discussion 11337-8.

Aziz F, Kuivaniemi H. Role of matrix metalloproteinase inhibi-
tors in preventing abdominal aortic aneurysm. Ann Vasc Surg.
2007;21:392-401.


http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0500
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0505
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0510
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0515
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0520
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0525
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0530
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0535
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0540
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0545
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0550
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0555
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0560
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0565
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0570
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0575
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0580
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0585
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0590
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0595
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0600
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0605
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0610
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0625
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0630
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0635
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0640
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0645
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0650
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0655
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0995
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0660
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0670
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0675

Sindrome de Marfan revisitada - da genética a clinica

225

37.

38.

39.

40.

41

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Newby AC, Zaltsman AB. Molecular mechanisms in intimal
hyperplasia. J Pathol. 2000;190:300-9.

Pereira L, Lee SY, Gayraud B, et al. Pathogenetic sequence for
aneurysm revealed in mice underexpressing fibrillin-1. Proc Natl
Acad Sci U S A. 1999;96:3819-23.

Guo G, Booms P, Halushka M, et al. Induction of macrophage
chemotaxis by aortic extracts of the mgR Marfan mouse
model and a GxxPG-containing fibrillin-1 fragment. Circulation.
2006;114:1855-62.

von Kodolitsch Y, Robinson PN. Marfan syndrome: an update

of genetics, medical and surgical management. Heart.
2007;93:755-60.
. Judge DP, Dietz HC. Marfan’s syndrome. Lancet.

2005;366:1965-76.

Chaudhry SS, Cain SA, Morgan A, et al. Fibrillin-1 regulates the
bioavailability of TGFB1. J Cell Biol. 2007;176:355-67.

Isogai Z, Ono RN, Ushiro S, et al. Latent transforming growth
factor (-binding protein 1 interacts with fibrillin and is a
microfibril-associated protein. J Biol Chem. 2003;278:2750-7.

. Dietz HC. Marfan syndrome: from molecules to medicines. Am

J Hum Genet. 2007;81:662-7.

Ahimastos AA, Aggarwal A, Savarirayan R, et al. A role for
plasma transforming growth factor-g and matrix metallopro-
teinases in aortic aneurysm surveillance in Marfan syndrome?
Atherosclerosis. 2010;209:211-4.

Ng CM, Cheng A, Myers LA, et al. TGF-beta-dependent patho-
genesis of mitral valve prolapse in a mouse model of Marfan
syndrome. J Clin Invest. 2004;114:1586-92.

Judge DP, Rouf R, Habashi J, et al. Mitral valve disease in Mar-
fan syndrome and related disorders. J Cardiovasc Transl Res.
2011;4:741-7.

Yuan S-M, Jing H. Marfan’s syndrome: an overview. Sao Paulo
Med J. 2010;128:360-6.

Baumgartner D, Baumgartner C, Schermer E, et al. Different
patterns of aortic wall elasticity in patients with Marfan syn-
drome: A noninvasive follow-up study. J Thorac Cardiovasc Surg.
2006;132:811-9.

De Backer J, Loeys B, De Paepe A. Marfan and Marfan-like syn-
dromes. Artery Res. 2009;3:9-16.

Alpendurada F, Wong J, Kiotsekoglou A, et al. Evidence for Mar-
fan cardiomyopathy. Eur J Heart Fail. 2010;12:1085-91.

Nollen GJ, Mulder BJM. What is new in the Marfan syndrome?
Int J Cardiol. 2004;97:103-8.

Apter JT. Correlation of visco-elastic properties with micros-
copic structure of large arteries: IV. Thermal responses of
collagen, elastin, smooth muscle, and intact arteries. Circ Res.
1967;21:901-18.

Kornbluth M, Schnittger |, Eyngorin |, et al. Clinical outcome in
the Marfan syndrome with ascending aortic dilatation followed
annually by echocardiography. Am J Cardiol. 1999;84:753-5.
Lazarevic AM, Nakatani S, Okita Y, et al. Determinants of rapid
progression of aortic root dilatation and complications in Marfan
syndrome. Int J Cardiol. 2006;106:177-82.

Roman MJ, Rosen SE, Kramer-Fox R, et al. Prognostic signi-
ficance of the pattern of aortic root dilation in the Marfan
syndrome. J Am Coll Cardiol. 1993;22:1470-6.

Mimoun L, Detaint D, Hamroun D, et al. Dissection in Marfan
syndrome: the importance of the descending aorta. Eur Heart
J. 2011;32:443-9.

Engelfriet PM, Boersma E, Tijssen JGP, et al. Beyond the root:
dilatation of the distal aorta in Marfan’s syndrome. Heart.
2006;92:1238-43.

Pyeritz RE. The Marfan
2000;51:481-510.

van Karnebeek CDM, Naeff MSJ, Mulder BJM, et al. Natural his-
tory of cardiovascular manifestations in Marfan syndrome. Arch
Dis Child. 2001;84:129-37.

syndrome. Annu Rev Med.

61

62.

63.

64.

65.

66.

67.

68.

69.

70.

.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

. Milewicz DM, Dietz HC, Miller DC. Treatment of aortic disease in

patients with Marfan syndrome. Circulation. 2005;111:e150-7.
Child JS, Perloff JK, Kaplan S. The heart of the matter: Cardio-
vascular involvement in Marfan’s syndrome. J Am Coll Cardiol.
1989;14:429-31.

Savolainen A, Kupari M, Toivonen L, et al. Abnormal ambula-
tory electrocardiographic findings in patients with the Marfan
syndrome. J Intern Med. 1997;241:221-6.

Nollen GJ, van Schijndel KE, Timmermans J, et al. Pulmonary
artery root dilatation in Marfan syndrome: quantitative assess-
ment of an unknown criterion. Heart. 2002;87:470-1.

Dean JCS. Marfan syndrome: clinical diagnosis and manage-
ment. Eur J Hum Genet. 2007;15:724-33.

McBride ART, Gargan M. Marfan syndrome. Curr Orthop.
2006;20:418-23.

Ades L. Guidelines for the diagnosis and management of Marfan
syndrome. Heart. Lung Circ. 2007;16:28-30.

Robinson PN, Godfrey M. The molecular genetics of Mar-
fan syndrome and related microfibrillopathies. J Med Genet.
2000;37:9-25.

Franken R, den Hartog AW, Singh M, et al. Marfan syndrome:
Progress report. Prog Pediatr Cardiol. 2012;34:9-14.

Yu CC, Su YN, Lin J-L, et al. Marfan syndrome-an echocardio-
grapher’s perspective. J Med Ultrasound. 2011;19:1-6.

Roman MJ, Devereux RB, Kramer-Fox R, et al. Two-dimensional
echocardiographic aortic root dimensions in normal children
and adults. Am J Cardiol. 1989;64:507-12.

Hiratzka LF, Bakris GL, Beckman JA, et al. 2010
ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/SIR/STS/SVM guide-
lines for the diagnosis and management of patients with
Thoracic Aortic Disease: a report of the American College of
Cardiology Foundation/American Heart Association Task Force
on Practice Guidelines, American Association for Thoracic
Surgery, American College of Radiology, American Stroke Asso-
ciation, Society of Cardiovascular Anesthesiologists, Society
for Cardiovascular Angiography and Interventions, Society
of Interventional Radiology. Society of Thoracic Surgeons,
and Society for Vascular Medicine. Circulation. 2010;121:
€266-369.

Ahimastos AA, Aggarwal A, D’Orsa KM, et al. Effect of perindo-
pril on large artery stiffness and aortic root diameter in patients
with Marfan syndrome: a randomized controlled trial. JAMA.
2007;298:1539-47.

Engelfriet P, Mulder B. Is there benefit of B-blocking agents
in the treatment of patients with the Marfan syndrome? Int J
Cardiol. 2007;114:300-2.

Tierney ESS, Feingold B, Printz BF, et al. Beta-blocker therapy
does not alter the rate of aortic root dilation in pediatric pati-
ents with Marfan syndrome. J Pediatr. 2007;150:77-82.

Matt P, Eckstein F. Novel pharmacological strategies to pre-
vent aortic complications in Marfan syndrome. J Geriatr Cardiol.
2011;8:254-7.

Habashi JP, Judge DP, Holm TM, et al. Losartan, an AT1 anta-
gonist, prevents aortic aneurysm in a mouse model of Marfan
syndrome. Science. 2006;312:117-21.

Brooke BS, Habashi JP, Judge DP, et al. Angiotensin Il blockade
and aortic-root dilation in Marfan’s syndrome. N Engl J Med.
2008;358:2787-95.

Forteza A, Evangelista A, Sanchez V, et al. Study of the effi-
cacy and safety of losartan versus atenolol for aortic dilation
in patients with Marfan syndrome. Rev Esp Cardiol (Engl Ed).
2011;64:492-8.

Sharma S, Dahal K. Atenolol versus losartan in Marfan syndrome:
a meta-analysis of randomized controlled trials. Circulation.
2018;134:A15068.

Chiu H-H, Wu M-H, Wang J-K, et al. Losartan added
to B-blockade therapy for aortic root dilation in Marfan


http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0680
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0685
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0690
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0695
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0700
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0705
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0710
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0715
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0720
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0725
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0730
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0735
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0740
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0745
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0750
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0755
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0760
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0765
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0770
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0775
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0780
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0785
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0790
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0795
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0800
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0805
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0810
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0815
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0820
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0825
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0830
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0835
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0840
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0845
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0850
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0855
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0860
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0865
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0870
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0875
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0880
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0885
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0890
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0895
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900

226

S.G. Coelho, A.G. Almeida

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

syndrome: a randomized open-label pilot study. Mayo Clin Proc.
2013;88:271-6.

Mahmood SUB, Velasquez CA, Zafar MA, et al. Medical manage-
ment of aortic disease in Marfan syndrome. Ann Cardiothorac
Surg. 2017;6:654-61.

Chung AWY, Yang HHC, Radomski MW, et al. Long-term doxycy-
cline is more effective than atenolol to prevent thoracic aortic
aneurysm in marfan syndrome through the inhibition of matrix
metalloproteinase-2 and -9. Circ Res. 2008;102:e73-85.
Braverman AC, Harris KM, Kovacs RJ, et al. Eligibility and Dis-
qualification Recommendations for Competitive Athletes With
Cardiovascular abnormalities: task force 7: aortic diseases
including Marfan syndrome. A scientific statement from the
American Heart Association and American College of Cardiology.
Circulation. 2015;132:e303-9.

Geisbuesch S, Schray D, Bischoff MS, et al. Frequency of reo-
perations in patients with Marfan syndrome. Ann Thorac Surg.
2012;93:1496-501.

Favaloro RR, Casabé JH, Segura M, et al. Surgical treatment of
ascending aortic complications in Marfan syndrome: early and
long-term outcomes. Rev Esp Cardiol (Engl Ed). 2008;61:884-7.
Cameron DE, Alejo DE, Patel ND, et al. Aortic root replacement
in 372 Marfan patients: evolution of operative repair over 30
years. Ann Thorac Surg.;. 2009;87:1344-50.

Marsalese DL, Moodie DS, Vacante M, et al. Marfan’s syndrome:
natural history and long-term follow-up of cardiovascular invol-
vement. J Am Coll Cardiol. 1989;14:422-8.

Bentall H, De Bono A. A technique for complete replacement of
the ascending aorta. Thorax. 1968;23:338-9.

Gott VL, Cameron DE, Alejo DE, et al. Aortic root replacement
in 271 Marfan patients: a 24-year experience. Ann Thorac Surg.
2002;73:438-43.

Bernhardt AMJ, Treede H, Rybczynski M, et al. Comparison of
aortic root replacement in patients with Marfan syndrome. Eur
J Cardiothorac Surg. 2011;40:1052-7.

92.

93.

94.

95.

96.

97.

98.

99.

Svensson LG, Blackstone EH, Alsalihi M, et al. Midterm results of
David reimplantation in patients with connective tissue disor-
der. Ann Thorac Surg. 2013;95:555-62.

Karck M, Kallenbach K, Hagl C, et al. Aortic root surgery in
Marfan syndrome: Comparison of aortic valve-sparing reimplan-
tation versus composite grafting. J Thorac Cardiovasc Surg.
2004;127:391-8.

David TE, Feindel CM. An aortic valve-sparing operation for pati-
ents with aortic incompetence and aneurysm of the ascending
aorta. J Thorac Cardiovasc Surg. 1992;103:617-21, discussion
622.

Erbel R, Aboyans V, Boileau C, et al. 2014 ESC Guidelines on the
diagnosis and treatment of aortic diseases: Document covering
acute and chronic aortic diseases of the thoracic and abdominal
aorta of the adult. The Task Force for the Diagnosis and Treat-
ment of Aortic Diseases of the European Society of Cardiology
(ESC). Eur Heart J. 2014;35:2873-926.

Grabenwoger M, Alfonso F, Bachet J, et al. Thoracic Endo-
vascular Aortic Repair (TEVAR) for the treatment of aortic
diseases: a position statement from the European Association
for Cardio-Thoracic Surgery (EACTS) and the European Society
of Cardiology (ESC), in collaboration with the European Associ-
ation of Percutaneous Cardiovascular Interventions (EAPCI). Eur
Heart J. 2012;33:1558-63.

Murdoch JL, Walker BA, Halpern BL, et al. Life expectancy
and causes of death in the Marfan syndrome. N Engl J Med.
1972;286:804-8.

Silverman DI, Burton KJ, Gray J, et al. Life expectancy in the
Marfan syndrome. Am J Cardiol. 1995;75:157-60.

Finkbohner R, Johnston D, Crawford ES, et al. Marfan syndrome.
Long-term survival and complications after aortic aneurysm
repair. Circulation. 1995;91:728-33.


http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0900
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0905
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0910
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0915
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0920
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0925
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0930
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0935
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0940
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0945
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0950
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0955
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0960
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0965
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0970
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0975
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0980
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0985
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990
http://refhub.elsevier.com/S0870-2551(20)30135-9/sbref0990

	Síndrome de Marfan revisitada – da genética à clínica
	Introdução
	Genética
	Patogénese
	Manifestações clínicas
	Diagnóstico
	Tratamento
	Médico
	Cirúrgico
	Seguimento
	Prognóstico

	Conclusão
	Referências


