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LISTA DE ABREVIACOES

AR Alto risco de recaida da doenca

BR Baixo risco de recaida da doenca

GC Glicocorticoides

GR Gen receptor de glicocorticoide (GR-NR3C1)
HO Hipertensao Ocular

LLA Leucemia Linfoblastica Aguda

MO Manifestacdes oculares

MMP, Matriz de metaloproteinase-2

P1O Presséo intraocular

POAG Glaucoma primario de angulo aberto

™ Malha trabecular do angulo da cAmara anterior ocular
TPA Ativador do plasminogénio tecidual
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1. INTRODUCAO

A leucemia linfoblastica aguda (LLA) €, na faixa pediatrica, o cancer mais comum e
responde por aproximadamente 26% dos casos de cancer infantil (WARD et al., 2014) . A
LLA corresponde a 80% dos casos diagnosticados em pacientes de zero a 14 anos e
aproximadamente 56% dos casos em adolescentes acima dos 14 anos. Nos ultimos 30 anos, 0s
avancos cientificos se traduziram em melhorias nas propostas terapéuticas que culminaram
numa reducdo da mortalidade por LLA em mais de 30% (WARD et al., 2014). Atualmente
tais pacientes possuem, em média, sobrevida livre de doenca de até 90% em cinco anos
(WARD et al., 2014; MARCOUX et al., 2016).

Apesar do sucesso do tratamento quimioterapico para LLA, varios estudos apontam
para alteracGes tardias em diversos Orgaos e sistemas, incluindo os dominios emocionais e
cognitivos (ALLEMANI et al., 2015; BERBIS et al., 2014; HONG et al., 2014; MERTENS et
al., 2014; WHELAN et al., 2010). As lesdes oculares e orbitais s&o a terceira manifestagcdo
extramedular mais comum da LLA, depois das lesbes meningeas e testiculares, variando entre
43 a 90% dos casos (CHARIF et al, 2002, TALCOTT; GARG; GARG, 2016; SHARMA et
al., 2004).

As manifestacGes oculares (MO) tanto podem estar relacionadas a infiltracéo direta do
olho e da oOrbita pelas células neoplasicas, quanto serem secundarias a anormalidades
vasculares tumor-induzida ou a complicacdes pelo uso de medicamentos quimioterapicos,
incluindo altas doses de glicicorticoides (GC) (RAZEGHINEJAD; KATZ, 2012
MENDONCA et al, 2014).

Por se tratar de uma doenca oncoldgica com grande potencial de cura e que
compromete individuos com elevada expectativa de vida, é importante caracterizar as MO de
pacientes pediatricos em tratamento para LLA, bem como avaliar se tais manifestacdes
possuem correlagcdo com preditores de risco de recidiva definidos na literatura e outros fatores
como protocolo de tratamento quimioterdpico, idade, género, ébito, imunofenotipagem e
infiltracdo do liquor por células neopléasicas. Identificar e tratar precocemente tais alteracdes
oculares pode prevenir dano permanente a visdo, além de diagnosticar precocemente uma

possivel infiltragdo ou recidiva incipiente da doenga.



2. REVISAO DE LITERATURA

A LLA constitui 26% de todas as neoplasias em individuos de zero a 15 anos,
constituindo 80% das leucemias infantis. Seu pico de incidéncia ocorre entre dois e cinco anos
de idade, com média de idade de 6,5 anos, sendo discretamente mais frequente no sexo
masculino, em individuos de cor branca e de paises desenvolvidos (WARD et al., 2014;
YEOH et al., 2013; YOUNG et al., 1986). Historia familiar esta presente em 5% dos casos
(YASMEEN; ASHRAF, 2009; YOUNG et al., 1986).

As taxas de leucemia linfoide variaram cerca de 10 vezes entre 54 populagdes
estudadas, sendo mais elevadas em hispanicos brancos dos EUA, seguidas pelo Equador, e
sendo mais baixas na populacdo negra dos EUA, Tunisia e Uganda. Essa variacdo quanto a
distribuicdo geografica pode ser atribuida a fatores de risco ambientais, genética e/ou
diferengas nos critérios de diagndstico e no tratamento (LINET MS et al., 2015). Estudos
epidemioldgicos de cancer na América do Sul ndo sdo comumente relatados. A mediana da
taxa de incidéncia ajustada de leucemia no Brasil e na Argentina foi de 47 por milhdo (DE
CAMARGO et al., 2010; MORENO F et al., 2013). No Brasil, em Recife-PE, estudo estimou
em cerca de 48,5 casos por milhdo de criangas e adolescentes (LINS et al., 2016).

Em virtude dos avangos no tratamento, a taxa de mortalidade da LLA declinou mais
de 30% nos ultimos 30 anos (WARD et al., 2014). Por se tratar de uma neoplasia maligna das
células precursoras de linfécitos, caracterizada pela aberracdo na proliferacdo e diferenciacao
dos precursores linfoides, a LLA acarreta faléncia do sistema imunoldgico e decréscimo na
hematopoese normal, resultando em anemia, trombocitopenia e neutropenia. E comum ao
exame a presenca de anemia (86%), linfadenopatia (75%), hepatomegalia (67%) e
esplenomegalia (58%). Inicialmente pode haver leucocitose elevada (>50.000), observada em
34% dos pacientes, hemoglobina <7g/dl em 54%, plaguetopenia <20.000 em 33% e
comprometimento de sistema nervoso central em 5% (YASMEEN; ASHRAF, 2009).

Os pacientes sdo classificados no momento do diagnéstico em dois grupos, de acordo
com o risco de recidiva. Os pacientes com alto risco de recaida (AR) sdo aqueles que
preencheram um dos seguintes critérios: idade igual ou superior a nove anos, contagem de
leucécitos maior que ou igual a 50.000 célulassmm*® no momento do diagndstico e
imunofenotipagem compativel com LLA de células T. O grupo de baixo risco (BR) engloba

os pacientes que ndo preenchem nenhum dos critérios acima (CERDA-IBANEZ et al., 2018).



Existem diferencas notaveis entre os paises de baixa e média renda em comparacao
com os paises desenvolvidos em relacdo aos indices de mortalidade durante a inducéo,
mortalidade aos seis meses apds o diagnoéstico (inicio da fase de manutencéo), infiltragdo no
liquido cefalorraquidiano e proporcao de pacientes de alto risco de recaida. Essas diferencas
estdo mais diretamente relacionadas ao acesso a infraestrutura adequada para o tratamento de
complicagdes do que aos aspectos bioldgicos da doenga (HOWARD et al., 2008).

Hoje, nos paises desenvolvidos, uma crianca com diagnéstico de LLA tem uma
expectativa de sobrevida média em cinco anos de até 90% com 95% de probabilidade de viver
mais 10 anos passados o0s cinco iniciais (WARD et al., 2014; MARCOUX et al., 2016). A
Sociedade Americana de Cancer mostra que em 2016, 6590 novos casos foram diagnosticados
com 1400 mortes secundarias a LLA (TERWILLIGER; ABDUL-HAY, 2017).

O tratamento consiste em quatro a seis semanas de quimioterapia de inducao
inicialmente administrada no hospital, seguida por varios meses de quimioterapia de
consolidagdo (geralmente até os seis meses do inicio do tratamento) e dois a trés anos de
qguimioterapia de manutencdo (MARGOLIN et al., 2010). Os mais recentes protocolos de
tratamento da LLA utilizados no Brasil foram propostos em 1999 e atualizados em 2009
(ALL-99 e ALL-09) pelo “Grupo Brasileiro de Tratamento da Leucemia Linfoblastica Aguda
na Infancia” da Sociedade Brasileira de Oncologia Pediatrica. Ao final dos primeiros 28 dias
de tratamento (D28) o protocolo ALL-99 previa uma dosagem total de 1120 mg/m? de
Prednisona para o grupo BR e 1680 mg/m? de Prednisona para o grupo AR. O protocolo
ALL-09 previa 420 mg/m? de prednisona e 126 mg/m? de dexametasona para o grupo BR e
1260 mg/m? de prednisona para 0 grupo AR (BRANDALISE et al., 2010; WATANABE,
2007).

Apesar do sucesso do tratamento quimioterdpico para LLA, varios estudos apontam
para alteraces tardias em diversos Orgaos e sistemas, incluindo os dominios emocional e
cognitivo, deficiéncia de crescimento, risco aumentado para o aparecimento de novo cancer
como Leucemia Mieloide Aguda ou Linfoma, tumor de sistema nervoso central e pescoco
(BERBIS et al., 2014; HONG et al., 2014; MERTENS et al., 2014; WARD et al., 2014;
WHELAN et al., 2010). Lesdes oculares e orbitais sdo a terceira manifestacdo extra medular
mais comum da leucemia aguda, depois das lesdes meningeas e testiculares (CHARIF et al,
2002; GORDON et al, 2001).



10

2.1 Manifestacdes Oculares

De maneira geral, a fisiopatologia do acometimento ocular na LLA deve-se a trés
mecanismos principais: 1) infiltracdo direta do olho e Orbita pelas células neoplasicas; I1)
anormalidades vasculares afetando a retina ou IllI) acometimento neuro-oftalmologico
(REDDY; MENON, 1998). No primeiro caso pode-se ter invasdo de coroide, hifema,
hipopio, heterocromia da iris, glaucoma secundario, proptose, episclerite (YALCINBAYIR et
al.,, 2017; CACA et al., 2005); no segundo, hemorragias retinianas, manchas de Roth,
exsudatos algodonosos, oclusdes vasculares, descolamento de retina, microaneurismas,
dilatacéo e tortuosidade venosa (YALCINBAYIR et al., 2017; SHARMA et al., 2004; CACA
et al., 2005; CHAUDHURI; ROY; ROY, 2013); no terceiro, a infiltracdo do nervo Optico
pode acarretar paralisia de nervos cranianos e papiledema (SHARMA et al., 2004). Entre as
anormalidades retinianas, uma revisdo observou 24% de hemorragias retinianas, 11% de
manchas de Roth e 16% de exsudatos (TALCOTT; GARG; GARG, 2016). Mais frequente
parece ser a infiltracdo da coroide, estimada em 50 a 82% dos casos (GORDON et al., 2001).

Envolvimento ocular pode ser classificado em duas principais categorias: primaria ou
infiltracdo leucémica direta, e secundaria ou envolvimento indireto (SHARMA et al, 2004). A
infiltracdo leucémica direta pode ser observada em trés diferentes padrdes: (a) infiltracéo
uveal, infiltracdo orbital, e sinais neuro-oftalmolégicos de infiltragdo nervosa (CHAUDHURI
et al, 2013; LIN H-F et al, 2005), (b) paralisia de nervos cranianos e (c) papiledema
(NGUYEN et al, 2013). As alteracdes secundarias sdo manifestacBes retinianas, hemorragia
vitrea, infeccdes, e oclusdes vasculares devido as anormalidades hematoldgicas da leucemia
como anemia, trombocitopenia, hiperviscosidade e imunodepressdo (SHUYUAN LYU et al,
2018).

2.1.1 Manifestacdes primarias

A cOrnea é uma estrutura avascular e, portanto, ndo é comumente envolvida na
leucemia, especialmente na forma de invasdo de direta de células leucémicas. Pode haver
envolvimento da cornea além do envolvimento do limbo (ALLEN, 1961). AlteracGes
corneanas sdo também vistas quando o seu epitélio se transforma devido ao tratamento
quimioterapico. Essas mudancas incluem adelgagamento irregular, maturacdo defeituosa e

queratinizacdo (JABS et al, 1983). Apesar de o envolvimento da conjuntiva ndo ser uma
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apresentacdo comum da leucemia, ocorre mais comumente em pacientes em leucemias
linfoides (DUKE, 1965).

Infiltracdo da esclera é geralmente um achado de autdpsia e ocorre em leucemias
agudas. Essas células sdo achadas mais frequentemente na episclera em um padrédo
perivascular (ALLEN et al, 1961).

Clinicamente, infiltragdo evidente da iris por células leucémicas ndo é comum. Isso
ocorre com o envolvimento da coroide e do corpo ciliar e é clinicamente caracterizado por
mudanca na cor da iris e um pseudohipdpio, de coloracdo cinza/amarelada (PERRYet al,
1979). Leucemias foram identificadas como a doenca de base em 5% dos casos de uveites na
pediatria (SOYLU et al,1997).

A coroide demonstra infiltracdo leucémica mais consistentemente no exame
histopatolégico, embora, clinicamente, a retina seja a parte mais envolvida na leucemia. O
envolvimento da coroide por células leucémicas tende a ser perivascular e desigual ou difuso
(ALLEN et al, 1961).

A retina é o tecido ocular mais envolvido na leucemia. E estimado que até 69% de
todos os pacientes com leucemia mostram alteracdo de fundo de olho em algum ponto durante
0 curso da doenca. (ALEMAYEHU et al, 1996) As manifestacGes precoces, por conta dos
disturbios hematolégicos, sdo dilatagdo e tortuosidade venosa. (BALLANTYNE et al,1970)
As hemorragias e infiltracbes sdo vistas em todos os niveis da retina, especialmente nas
camadas interiores com destruicdo focal. Os infiltrados e agregados de células leucémicas sao
geralmente vistos em torno das &reas hemorrdgicas. A membrana limitante interna
frequentemente atua como uma eficiente barreira contra a infiltragdo de células leucémicas.
(KUWUBARA,; AIELLO,1964). Contudo, células leucémicas ocasionalmente invadem o
vitreo possivelmente emergindo da cabeca do nervo 6ptico (REESE et al, 1976).

Como consequéncia do aumento na sobrevida, o envolvimento do sistema nervoso e
do nervo Gptico se tornou mais frequente, particularmente na leucemia aguda. Pode aparecer,
mesmo quando a medula 6ssea estd em remissdo, ja que a barreira hematoencefalica restringe
a livre passagem de certos agentes quimioterapicos (SHAW et al,1960; RIDGWAY, 1976).
Infiltracdo do sistema nervoso central ocorre tanto em adulto, menos comum, quanto em
criangas (DAWSON, 1973) e mais comumente em LLA comparado as Leucemias Mieloides
Agudas (HYMAN, 1965).

Infiltrag&o orbital na leucemia se apresenta como exoftalmia, edema palpebral e dor
(COLOMBINI A et al, 1995; CAVDAR AO et al, 1971). Todos os tipos de leucemia podem

atingir a Orbita, porém o envolvimento orbital & mais comum nas leucemias agudas
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comparadas as cronicas e ocorrem mais comumente em leucemias linfoides quando comparas
as mieldides (JAKOBIEC, 1979).
Outras alteracdes oculares menos comuns da leucemia incluem necrose do segmento

anterior, dacriocistite e infiltracdo da pele (CULLIS et al, 1952).

2.1.2 Manifestagdes Secundarias

Pacientes com leucemia, durante o periodo de neutropenia, sdo mais suscetiveis a
desenvolver infecgdes incomuns e que ameacem a vida. Esses pacientes sdo suscetiveis a uma
ampla variedade de infeccdes virais, fingicas, bacterianas e de protozoarios (COGAN, 1977).
Uma das infecgbes mais comuns nos imunocomprometidos é por citomegalovirus (CMV)
(SHIBATA, 1997), que invade a retina, causando necrose, hemorragia, € combina
descolamento exsudativo e regmatogénico da retina (MEREDITH, 1979). Outros virus
(herpes simples, varicela zoster e caxumba) também podem causar retinite necrotizante em
pacientes imunocomprometidos (COGAN, 1977). Herpes zoster também pode causar Ulcera
corneal periférica, ceratite e esclerite (WALTON, 1999).

Os fungos sdo a causa mais comum de infec¢bes oculares nas leucemias. Infeccdo por
Candida causa uveite e retinite com infiltratos algodonosos no vitreo. Outra infeccdo fangica
comum em pacientes com leucemia é por Aspergillus (COGAN, 1977).

Infeccdo bacterina por Pseudomonas é comum em pacientes imunossuprimidos. Essa
infeccdo pode iniciar como blefaroconjutivite e se estender causando celulite orbitaria
(GIAGOUNIDIS,1997).

Sintomas oculares podem desenvolver-se apos transplante da medula éssea, tanto pela
doenga enxerto versus hospedeiro como pela radioterapia de corpo inteiro, que integra
protocolos de condicionamento que antecedem o transplante de medula 6ssea. Melhorias
recentes no manejo geral desses pacientes tém resultado no reconhecimento mais frequente
dos problemas oculares. MO da sindrome enxerto versus hospedeiro incluem
ceratoconjuntivite sicca, lagoftalmo cicatricial, conjuntivite por pseudomonas ou estéril,
defeitos epiteliais, UGlcera corneana, uveite e ectrépio da péalpebra (CLAES, 2000:
KASMANN, 1993).

Nos altimos anos foram introduzidas muitas novas drogas anticancerosas, tanto na
pratica clinica quanto como parte de protocolos de pesquisa. Para muitos destes, a ampla

gama de efeitos colaterais ainda ndo € conhecida. Bussulfan, por exemplo, foi identificado
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como causa de catarata subcapsular posterior (RAVINDRANATHAN, 1972 ). Vincristina e
vinblastina sdo toxicos ao sistema nervoso e afetam principalmente os nervos periféricos,
podendo acometer os motores ocular e do trigémeo. Vincristina também foi apontada como
causa de atrofia optica (SHURIN, 1982).

Os GC, por sua vez, usados em dose imunossupressora durante a fase de inducéo e
manutengdo, aumentam significativamente o risco de o paciente desenvolver catarata
subcapsular posterior, seu principal efeito colateral. Segundo estudo, esse risco é cinco vezes
maior quando comparados 0s pacientes curados com seus irméos sadios (ESSIG et al., 2014).
Outro efeito importante é a Hipertensdo Ocular (HO) e glaucoma iatrogénico pelo uso de GC,
0 glaucoma cortisonico (RAZEGHINEJAD&KATZ, 2012; KERSEY &BROADWAY, 2005;
MENDONCA et al., 2014).

2.1.3 Glaucoma Cortisonico e Hipertensdo Ocular

A descoberta dos GC foi um grande avanco no tratamento de varias doencas. A
semelhanca de outros agentes terapéuticos, tém seus préprios efeitos colaterais, incluindo HO
e glaucoma iatrogénico (RAZEGHINEJAD; KATZ, 2012).

O glaucoma ¢é a principal causa de cegueira irreversivel, mas previnivel, do mundo.
Tem como principal causa o aumento da Pressdao Intra Ocular (P10) (POMORSKA et al.,
2012), que é mais frequentemente aferida pela técnica de tonometria de aplanacdo apés
instilacdo de anestesia local (proparacaina a 0,5%) e corante de fluoresceina (GOLDMAN,
1957).

A incidéncia de glaucoma na infancia é de 2,29/100 000 pessoas com idade inferior a
20 anos. O glaucoma infantil é uma patologia pediatrica incomum, associada a significante
perda visual. Consiste de um grupo heterogéneo de doencgas que geram neuropatia Optica e
perda de campo visual, e que pode ser classificado em primario, secundario e adquirido
(APONTE; DIEHL; MOHNEY, 2010) .

Glaucoma primario € geralmente dividido em congénito (cujo inicio se da desde o
nascimento até o final do periodo de recém-nascido) e primario juvenil de angulo aberto (cujo
inicio se da mais frequentemente dos quatro anos até o periodo de adulto jovem). O glaucoma
primario congénito é o principal tipo observado na infancia (APONTE; DIEHL; MOHNEY,
2010). Ainda no grupo dos glaucomas congénitos, os secundarios associam-se a alteragdes

sindrdbmicas ou a outras condi¢des presentes ao nascimento, como aniridia, sidrome de
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Axenfeld-Rieger, retinopatia da prematuridade, sindrome de Rubinstein-Taybi, sindrome de
Sturge-Weber, persisténcia do vitreo hiperplastico primario e rubéola congénita (APONTE;
DIEHL; MOHNEY, 2010). Glaucoma adquirido é resultado de outros processos nao
presentes ao nascimento como inflamacao, drogas (como GC), trauma e cirurgia (APONTE;
DIEHL; MOHNEY, 2010).

HO induzida por GC foi primeiramente descrita em 1950 com a observagdo de
glaucoma em associacdo com a administracdo de GC sistémico. (MCLEAN,1950). As rotas
mais comuns de inducdo HO sdo a administracdo topica, intra-ocular ou periocular. Pode
também ocorrer depois de uso sistémico, aplicacdo na pele , intranasal, ou por inalagcdo
(URBAN; DREYER, 1993). Estudo prévio mostrou possibilidade de HO em valores
elevados, em crianca com Sindrome Nefrética, usuaria de GC (BRITO; SILVA; COTTA,
2012). Geralmente ocorre com algumas semanas de uso de GC em paciente suceptiveis, mas é
geralmente reversivel com a descontinuacdo do tratamento. Entretanto, se o tratamento for
prolongado, pode resultar em neuropatia optica ( NG, PAK C. et al, 2008; SPAETH; DE
BARROS; FUDEMBERG, 2009; Q ASHTON ACTON, 2011). As alteragdes
glaucomatoldgicas comprometem ndo somente o nervo optico como também interferem nos
mecanismos que causam elevacdo da PIO, como aumentando a resisténcia a drenagem do
humor aquoso pela malha trabecular (TM) (CLARK; WORDINGER, 2009; DANIAS et al.,
2011). Além disso, o aumento da PIO pode ser pela prépria infiltracdo da leucemia na malha
trabecular (ROWAN, 1976).

Assim, 0 uso de GC podem acarretar HO e gerar uma patologia semelhante ao
Glaucoma Cronico de Angulo Aberto (POAG) (SCHWARTZ et al., 2002). Estudos em
pacientes tratados com potentes GC topicos ou sistémicos mostraram o desenvolvimento de
HO em 30 a 40% dos casos, pela diminuicdo da drenagem do humor aquoso associada a
modificacdes morfoldgicas na TM (ARMALY; BECKER, 1965) devido ao maior acimulo de
proteinas como a fibronectina e miocilina além da degradacdo do ativador do plasminogénio
tecidual (TPA), e/ou matriz de metaloproteinase-2 (MMP;) responsaveis pela homeostasia do
sistema de drenagem do humor aquoso na camara anterior, TM e consequentemente aumento
da PIO (STAMER et al., 2013). Em adig&o, foi observado que pacientes mais sensiveis ao uso
de GC possuem susceptibilidade maior para desenvolver POAG. Esses pacientes apresentam
nivel elevado de cortisol sérico e metabolismo anormal de cortisol ocular (CLARK et al.,
1995).

A administracdo de GC pode aumentar a PIO em 90% dos pacientes com POAG.

Avaliando-se as pessoas normotensas oculares na populacdo geral, a probabilidade de
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aumento da PIO com uso de GC é de 30-40%, caracterizando os médios-responsivos. P1O
acima de 31 mm Hg ou 15 mm Hg acima do valor de base ocorre entre 4-6% dos casos, para
os altos-responsivos (ZHANG; CLARK; YORIO, 2005). Até 5% dos pacientes ndo
respondem ao tratamento medicamentoso e necessitam cirurgia (RAZEGHINEJAD; KATZ,
2012) .

Embora o glaucoma seja também observado em sindrome de Cushing, desencadeada
pela producdo de excesso enddgeno de GC, a probabilidade de elevacdo da PIO pela
administracdo de GC por via sistémica € menor do que por via tépica. Geralmente 0s grupos
de pacientes que estdo sendo tratados com GC sisttmicos em longo prazo apresentaram
maiores médias e maiores picos de valores de PIO que a populagdo normal (HOVLAND;
ELLIS, 1967; LEE, 1958). Um estudo encontrou uma incidéncia de 10% de glaucoma em
pacientes transplantados renais que receberam GC (ADHIKARY; SELLS; BASU, 1982). Ha
correlacdo positiva entre a PIO e dose de GC (aumento de 1,4 mmHg na PIO média para cada
aumento de 10 mg na dose diaria média de prednisona administrada) (TRIPATHI et al.,
1992).

Vaérios relatos de casos clinicos mostram aumento da PIO ap6s o uso de GC em
criancas (BRITO et al., 2012; THAM et al., 2004; YAMASHITA et al., 2010). Com a
suspensdo do tratamento a pressdo normalmente retorna a niveis normais. Por outro lado, 0
uso de GC sistémicos pode gerar aumento assintomatico da PIO, inclusive entre os pacientes
pediatricos (NG et al., 2008).

Ha sugestdes da existéncia de diferencas genéticas entre 0s pacientes responsivos e
ndo-responsivos. Alguns autores tentam explicar a susceptibilidade genética por mecanismo
monozig6tico autossémico: heterozig6ticos para os médios-responsivos e 0s homozigoticos
para os altos-responsivos (RAZEGHINEJAD; KATZ, 2011). Diversos mecanismos diferentes
podem ser responsaveis para as sensibilidades GC entre os individuos, incluindo
polimorfismos no gene GR (NR3C1), gene regulador do GC, e as diferencas na expresséo do
GR. A resposta ao GC ¢ regulada pelos niveis relativos do receptor alfa (GRee) e do regulador
negativo (GRR). Linhagens de células da TM de pacientes glaucomatosos tém uma relacéo
GRR-GRee menor em comparagdo com as células TM normais, tornando-0S mais sensiveis
aos GCs (STAMER et al., 2013). Em situacdes de homeostase hd producdo normal de
miocilina, fibronectina, glicosaminas e laminas, e degradacdo na TM do ativador do
plasminogénio tecidual (TPA), e/ou matriz de metaloproteinase-2 (MMP;) mediados pelo
GRB-GRee. Quando ha aumento da relagio GRae-GRRB ocorre produgdo aumentada de

miocilina e consequentemente menor drenagem de humor aquoso, predispondo ao aumento da
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PIO (PFEFFER et al., 2010; STAMER et al., 2013). A diminuicdo de GRR pode resultar no
aumento da resposta ao GC e aumento da P10 (STAMER et al., 2013).

Estudos prévios tém mostrado que alteracdes morfolégicas no nervo Optico e nas
camadas de fibras nervosas do nervo optico podem preceder alteracdes de campo de visdo em
pacientes com glaucoma (POMORSKA et al., 2012).

O conhecimento sobre as manifestacbes oculares da leucemia é importante para o
diagnostico e tratamento da doenca, além de muitas vezes refletir o estagio da mesma no
organismo. Estudos demonstram que a evidéncia de envolvimento ocular pode estar associada
a pior prognostico (KINACID, M.C.; GREEN, W.R, 1983; CURTO et al., 1989; KOSHI, K;
TSIARAS, W.G, 1992; REDDY, S.C.; MENON, B.S, 1998).

Poucos estudos foram publicados especificamente relacionando MO em pacientes
pediatricos tratados para LLA e nenhum deles foi elaborado de maneira sistematica e
prospectiva. A identificacdo de eventuais complicacOes oculares de longo prazo decorrentes
da propria doenga e do tratamento, além de avaliar se as MO possuem correlagdo com
preditores de risco de recidiva da doenca e outros fatores (protocolo de tratamento
quimioterapico, idade, género, oObito, imunofenotipagem e infiltracdo do CSF por células
neopléasicas), poderd subsidiar o delineamento de um protocolo oftalmolégico para esses

Casos.
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ensure the sustainability of peerreviewed research in journal publications. The embargo
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Gold open access

* Articles are freely available to both subscribers and the wider public with permitted reuse.

* A gold open access publication fee is payable by authors or on their behalf, e.g. by their
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Creative Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)
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Green open access
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green open access options available. We recommend authors see our open access page for
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changes suggested during submission, peer review and in editor-author communications.
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journals to deliver value to subscribing customers before an article becomes freely available
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Elsevier Researcher Academy

Researcher Academy is a free e-learning platform designed to support early and mid-career
researchers throughout their research journey. The "Learn" environment at Researcher
Academy offers several interactive modules, webinars, downloadable guides and resources to
guide you through the process of writing for research and going through peer review. Feel
free to use these free resources to improve your submission and navigate the publication
process with ease.

Language (usage and editing services)

Please write your text in good English (American or British usage is accepted, but not a
mixture of these). Authors who feel their English language manuscript may require editing to
eliminate possible grammatical or spelling errors and to conform to correct scientific English
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which should be documented in the paper. Appropriate consents, permissions and releases
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must be obtained where an author wishes to include case details or other personal information
or images of patients and any other individuals in an Elsevier publication. Written consents
must be retained by the author but copies should not be provided to the journal. Only if
specifically requested by the journal in exceptional circumstances (for example if a legal issue
arises) the author must provide copies of the consents or evidence that such consents have
been obtained. For more information, please review the Elsevier Policy on the Use of Images
or Personal Information of Patients or other Individuals. Unless you have written permission
from the patient (or, where applicable, the next of kin), the personal details of any patient
included in any part of the article and in any supplementary materials (including all
illustrations and videos) must be removed before submission.

Our online submission system guides you stepwise through the process of entering your
article details and uploading your files. The system converts your article files to a single PDF
file used in the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset
your article for final publication. All correspondence, including notification of the Editor's
decision and requests for revision, is sent by e-mail.
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more details, visit our Support site. Note that the editor retains the sole right to decide whether
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PDF file, which is used in the peer-review process.
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single file to be used in the refereeing process. This can be a PDF file or a Word document, in
any format or layout that can be used by referees to evaluate your manuscript. It should
contain high enough quality figures for refereeing. If you prefer to do so, you may still
provide all or some of the source files at the initial submission. Please note that individual
figure files larger than 10 MB must be uploaded separately.

References
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any style or format as long as the style is consistent. Where applicable, author(s) name(s),
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chapter and the article number or pagination must be present. Use of DOI is highly
encouraged. The reference style used by the journal will be applied to the accepted article by
Elsevier at the proof stage. Note that missing data will be highlighted at proof stage for the
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There are no strict formatting requirements but all manuscripts must contain the essential
elements needed to convey your manuscript, for example Abstract, Keywords, Introduction,
Materials and Methods, Results, Conclusions, Artwork and Tables with Captions.

If your article includes any Videos and/or other Supplementary material, this should be
included in your initial submission for peer review purposes. Divide the article into clearly
defined sections.

Figures and tables embedded in text

Please ensure the figures and the tables included in the single file are placed next to the
relevant text in the manuscript, rather than at the bottom or the top of the file. The
corresponding caption should be placed directly below the figure or table.

This journal operates a single blind review process. All contributions will be initially assessed
by the editor for suitability for the journal. Papers deemed suitable are then typically sent to a
minimum of two independent expert reviewers to assess the scientific quality of the paper.
The Editor is responsible for the final decision regarding acceptance or rejection of articles.
The Editor's decision is final. More information on types of peer review.

Use of word processing software

Regardless of the file format of the original submission, at revision you must provide us with
na editable file of the entire article. Keep the layout of the text as simple as possible. Most
formatting codes will be removed and replaced on processing the article. The electronic text
should be prepared in a way very similar to that of conventional manuscripts (see also the
Guide to Publishing with Elsevier). See also the section on Electronic artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check’ and 'grammar-
check' functions of your word processor.

Subdivision - numbered sections

Divide your article into clearly defined and numbered sections. Subsections should be
numbered 1.1 (then 1.1.1, 1.1.2, ..), 1.2, etc. (the abstract is not included in section
numbering). Use this numbering also for internal cross-referencing: do not just refer to 'the
text'. Any subsection may be given a brief heading. Each heading should appear on its own
separate line.

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed
literature survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher.
Methods that are already published should be summarized, and indicated by a reference. If
quoting directly from a previously published method, use quotation marks and also cite the
source. Any modifications to existing methods should also be described.
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Theory/calculation

A Theory section should extend, not repeat, the background to the article already dealt with in
the Introduction and lay the foundation for further work. In contrast, a Calculation section
represents a practical development from a theoretical basis.

Results
Results should be clear and concise.

Discussion

This should explore the significance of the results of the work, not repeat them. A combined
Results and Discussion section is often appropriate. Avoid extensive citations and discussion
of published literature.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which
may stand alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and
equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a
subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig.
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abbreviations and formulae where possible.

« Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add your
name between parentheses in your own script behind the English transliteration. Present the
authors' affiliation addresses (where the actual work was done) below the names. Indicate all
affiliations with a lowercase superscript letter immediately after the author's name and in front
of the appropriate address. Provide the full postal address of each affiliation, including the
country name and, if available, the e-mail address of each author.

 Corresponding author. Clearly indicate who will handle correspondence at all stages of
refereeing and publication, also post-publication. This responsibility includes answering any
future queries about Methodology and Materials. Ensure that the e-mail address is given
and that contact details are kept up to date by the corresponding author.

* Present/permanent address. If an author has moved since the work described in the article
was done, or was visiting at the time, a 'Present address' (or 'Permanent address’) may be
indicated as a footnote to that author's name. The address at which the author actually did the
work must be retained as the main, affiliation address. Superscript Arabic numerals are used
for such footnotes.

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented separately
from the article, so it must be able to stand alone. For this reason, References should be
avoided, but IF essential, then cite the author(s) and year(s). Also, non-standard or uncommon
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abbreviations should be avoided, but if essential they must be defined at their first mention in
the abstract itself.

The abstract should not exceed 200 words.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to
the online article. The graphical abstract should summarize the contents of the article in a
concise, pictorial form designed to capture the attention of a wide readership. Graphical
abstracts should be submitted as a separate file in the online submission system. Image size:
Please provide an image with a minimum of 531 x 1328 pixels (h x w) or proportionally
more. The image should be readable at a size of 5 x13 cm using a regular screen resolution of
96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You can view Example
Graphical Abstracts on our information site. Authors can make use of Elsevier's Illustration
Services to ensure the best presentation of their images and in accordance with all technical
requirements.

Highlights

Highlights are mandatory for this journal. They consist of a short collection of bullet points
that convey the core findings of the article and should be submitted in a separate editable file
in the online submission system. Please use 'Highlights' in the file name and include 3 to 5
bullet points (maximum 85 characters, including spaces, per bullet point). You can view
example Highlights on our information site.

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling
and avoiding general and plural terms and multiple concepts (avoid, for example, 'and’, 'of').
Be sparing with abbreviations: only abbreviations firmly established in the field may be
eligible. These keywords will be used for indexing purposes.

Abbreviations

Define abbreviations that are not standard in this field in a footnote to be placed on the first
Page of the article. Such abbreviations that are unavoidable in the abstract must be defined at
their first mention there, as well as in the footnote. Ensure consistency of abbreviations
throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references
and do not, therefore, include them on the title page, as a footnote to the title or otherwise.
List here those individuals who provided help during the research (e.g., providing language
help, writing assistance or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx,
yyyyl; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes of Peace [grant number aaaa].
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It is not necessary to include detailed descriptions on the program or type of grants and
awards. When funding is from a block grant or other resources available to a university,
college, or other research institution, submit the name of the institute or organization that
provided the funding.

If no funding has been provided for the research, please include the following sentence:
This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Units
Follow internationally accepted rules and conventions: use the international system of units
(SI). If other units are mentioned, please give their equivalent in SI.

Drug names

Use generic names for drugs. Commercial names may be included in parentheses at first
mention in the text. Complicated drug names or regimens may be abbreviated, with the
abbreviation in parentheses after first mention.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for
small fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers
of e are often more conveniently denoted by exp. Number consecutively any equations that
have to be displayed separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many
Word processors build footnotes into the text, and this feature may be used. Should this not be
the case, indicate the position of footnotes in the text and present the footnotes themselves
separately at the end of the article.

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.

* Preferred fonts: Arial (or Helvetica), Times New Roman (or Times), Symbol, Courier.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Indicate per figure if it is a single, 1.5 or 2-column fitting image.

» For Word submissions only, you may still provide figures and their captions, and tables
within a single file at the revision stage.

* Please note that individual figure files larger than 10 MB must be provided in separate
source files.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given
here.

Formats

Regardless of the application used, when your electronic artwork is finalized, please 'save as'
or convert the images to one of the following formats (note the resolution requirements for
line drawings, halftones, and line/halftone combinations given below):
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EPS (or PDF): Vector drawings. Embed the font or save the text as ‘graphics'.

TIFF (or JPG): Color or grayscale photographs (halftones): always use a minimum of 300 dpi.
TIFF (or JPG): Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF (or JPG): Combinations bitmapped line/half-tone (color or grayscale): a minimum of
500 dpi is required.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPG); the resolution
Is too low.

* Supply files that are too low in resolution.

* Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or
PDF), or MS Office files) and with the correct resolution. If, together with your accepted
article, you submit usable color figures then Elsevier will ensure, at no additional charge, that
these figures will appear in color online (e.g., ScienceDirect and other sites) regardless of
whether or not these illustrations are reproduced in color in the printed version. For color
reproduction in print, you will receive information regarding the costs from Elsevier
after receipt of your accepted article. Please indicate your preference for color: in print or
online only. Further information on the preparation of electronic artwork.

Illustration services

Elsevier's WebShop offers Illustration Services to authors preparing to submit a manuscript
but concerned about the quality of the images accompanying their article. Elsevier's expert
illustrators can produce scientific, technical and medical-style images, as well as a full range
of charts, tables and graphs. Image 'polishing' is also available, where our illustrators take
your image(s) and improve them to a professional standard. Please visit the website to find
out more.

Figure captions

Ensure that each illustration has a caption. A caption should comprise a brief title (not on the
figure itself) and a description of the illustration. Keep text in the illustrations themselves to a
minimum but explain all symbols and abbreviations used.

Please submit tables as editable text and not as images. Tables should be placed next to the
relevant text in the article. Number tables consecutively in accordance with their appearance
in the text and place any table notes below the table body. Be sparing in the use of tables and
ensure that the data presented in them do not duplicate results described elsewhere in the
article. Please avoid using vertical rules and shading in table cells.

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and
vice versa). Any references cited in the abstract must be given in full. Unpublished results and
personal communications are not recommended in the reference list, but may be mentioned in
the text. If these references are included in the reference list they should follow the standard
reference style of the journal and should include a substitution of the publication date with
either 'Unpublished results' or 'Personal communication'. Citation of a reference as 'in press'
implies that the item has been acceptedfor publication and a copy of the title page of the
relevant article must be submitted.
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Reference links

Increased discoverability of research and high quality peer review are ensured by online links
to the sources cited. In order to allow us to create links to abstracting and indexing services,
such as Scopus, CrossRef and PubMed, please ensure that data provided in the references are
correct. Please note that incorrect surnames, journal/book titles, publication year and
pagination may prevent link creation. When copying references, please be careful as they may
already contain errors. Use of the DOI is highly encouraged.

A DOI is guaranteed never to change, so you can use it as a permanent link to any electronic
article. An example of a citation using DOI for an article not yet in an issue is: VanDecar J.C.,
Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the
Lesser Antilles slab beneath northeastern Venezuela. Journal of Geophysical Research,
https://doi.org/10.1029/2001JB000884. Please note the format of such citations should be in
the same style as all other references in the paper.

Web references

As a minimum, the full URL should be given and the date when the reference was last
accessed. Any further information, if known (DOI, author names, dates, reference to a source
publication, etc.),

should also be given. Web references can be listed separately (e.g., after the reference list)
under a different heading if desired, or can be included in the reference list.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by
citing them in your text and including a data reference in your Reference List. Data references
should include the following elements: author name(s), dataset title, data repository, version
(where available), year, and global persistent identifier. Add [dataset] immediately before the
reference so we can properly identify it as a data reference. The [dataset] identifier will not
appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any
citations in the text) to other articles in the same Special Issue.

Reference management software

Most Elsevier journals have their reference template available in many of the most popular
reference management software products. These include all products that support Citation
Style Language styles, such as Mendeley. Using citation plug-ins from these products, authors
only need to select the appropriate journal template when preparing their article, after which
citations and bibliographies will be automatically formatted in the journal's style. If no
template is yet available for this journal,

please follow the format of the sample references and citations as shown in this Guide. If you
use reference management software, please ensure that you remove all field codes before
submitting the electronic manuscript. More information on how to remove field codes from
different reference management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking
the following link:

http://open.mendeley.com/use-citation-style/leukemia-research

When preparing your manuscript, you will then be able to select this style using the Mendeley
plugins for Microsoft Word or LibreOffice.
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Reference formatting

There are no strict requirements on reference formatting at submission. References can be in
any style or format as long as the style is consistent. Where applicable, author(s) name(s),
journal title/ book title, chapter title/article title, year of publication, volume number/book
chapter and the article number or pagination must be present. Use of DOI is highly
encouraged. The reference style used by the journal will be applied to the accepted article by
Elsevier at the proof stage. Note that missing data will be highlighted at proof stage for the
author to correct. If you do wish to format the references yourself they should be arranged
according to the following examples:

Reference style
Text: Indicate references by number(s) in square brackets in line with the text. The actual
authors can be referred to, but the reference number(s) must always be given.

Example: "..... as demonstrated [3,6]. Barnaby and Jones [8] obtained a different result ...."
List: Number the references (numbers in square brackets) in the list in the order in which they
appear

in the text.

Examples:

Reference to a journal publication:

[1] J. van der Geer, J.A.J. Hanraads, R.A. Lupton, The art of writing a scientific article, J. Sci.
Commun. 163 (2010) 51-59. https://doi.org/10.1016/j.S¢.2010.00372.

Reference to a journal publication with an article number:

[2] Van der Geer, J., Hanraads, J.A.J., Lupton, R.A., 2018. The art of writing a scientific
article. Heliyon. 19, e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.

Reference to a book:

[3] W. Strunk Jr., E.B. White, The Elements of Style, fourth ed., Longman, New York, 2000.
Reference to a chapter in an edited book:

[4] G.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S.
Jones, R.Z. Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York,
2009, pp. 281-304.

Reference to a website:

[5] Cancer Research UK, Cancer  statistics reports for the UK.
http://www.cancerresearchuk.org/ aboutcancer/statistics/cancerstatsreport/, 2003 (accessed 13
March 2003).

Reference to a dataset:

[dataset] [6] M. Oguro, S. Imahiro, S. Saito, T. Nakashizuka, Mortality data for Japanese oak
wilt disease and surrounding forest compositions, Mendeley Data, v1, 2015.
https://doi.org/10.17632/ xwj98nb39r.1.

Journal abbreviations source
Journal names should be abbreviated according to the List of Title Word Abbreviations.

Elsevier accepts video material and animation sequences to support and enhance your
scientific research. Authors who have video or animation files that they wish to submit with
their article are strongly encouraged to include links to these within the body of the article.
This can be done in the same way as a figure or table by referring to the video or animation
content and noting in the body text where it should be placed. All submitted files should be
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properly labeled so that they directly relate to the video file's content. . In order to ensure that
your video or animation material is directly usable, please provide the file in one of our
recommended file formats with a preferred maximum size of 150 MB per file, 1 GB in total.
Video and animation files supplied will be published online in

the electronic version of your article in Elsevier Web products, including ScienceDirect.
Please supply 'stills" with your files: you can choose any frame from the video or animation or
make a separate image. These will be used instead of standard icons and will personalize the
link to your video data. For more detailed instructions please visit our video instruction pages.
Note: since video and animation cannot be embedded in the print version of the journal,
please provide text for both the electronic and the print version for the portions of the article
that refer to this content.

Include interactive data visualizations in your publication and let your readers interact and
engage more closely with your research. Follow the instructions here to find out about
available data visualization options and how to include them with your article.

Supplementary material such as applications, images and sound clips, can be published with
your article to enhance it. Submitted supplementary items are published exactly as they are
received (Excel or PowerPoint files will appear as such online). Please submit your material
together with the article and supply a concise, descriptive caption for each supplementary file.
If you wish to make changes to supplementary material during any stage of the process,
please make sure to provide an updated file. Do not annotate any corrections on a previous
version. Please switch off the 'Track Changes' option in Microsoft Office files as these will
appear in the published version.

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research
data refers to the results of observations or experimentation that validate research findings. To
facilitate reproducibility and data reuse, this journal also encourages you to share your
software, code, models, algorithms, protocols, methods and other useful materials related to
the project.

Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript and
reference list. Please refer to the "References” section for more information about data
citation. For more information on depositing, sharing and using research data and other
relevant research materials, visit the research data page.

Data linking

If you have made your research data available in a data repository, you can link your article
directly to the dataset. Elsevier collaborates with a number of repositories to link articles on
ScienceDirect with relevant repositories, giving readers access to underlying data that gives
them a better understanding of the research described.

There are different ways to link your datasets to your article. When available, you can directly
link your dataset to your article by providing the relevant information in the submission
system. For more information, visit the database linking page.
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For supported data repositories a repository banner will automatically appear next to your
published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC:
734053; PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including
raw and processed data, video, code, software, algorithms, protocols, and methods) associated
with your manuscript in a free-to-use, open access repository. During the submission process,
after uploading your manuscript, you will have the opportunity to upload your relevant
datasets directly to Mendeley Data. The datasets will be listed and directly accessible to
readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data is
unavailable to Access or unsuitable to post, you will have the opportunity to indicate why
during the submission process, for example by stating that the research data is confidential.
The statement will appear with your published article on ScienceDirect. For more
information, visit the Data Statement page.

AFTER ACCEPTANCE

Corresponding authors will receive an e-mail with a link to our online proofing system,
allowing annotation and correction of proofs online. The environment is similar to MS Word:
in addition to editing text, you can also comment on figures/tables and answer questions from
the Copy Editor. Web-based proofing provides a faster and less error-prone process by
allowing you to directly type your corrections, eliminating the potential introduction of errors.
If preferred, you can still choose to annotate and upload your edits on the PDF version. All
instructions for proofing will be given in the e-mail we send to authors, including alternative
methods to the online version and PDF.

We will do everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typesetting, editing, completeness and correctness of the
text, tables and figures. Significant changes to the article as accepted for publication will only
be considered at this stage with permission from the Editor. It is important to ensure that all
corrections are sent back to us in one communication. Please check carefully before replying,
as inclusion of any subsequent corrections cannot be guaranteed. Proofreading is solely your
responsibility.

The corresponding author will, at no cost, receive a customized Share Link providing 50 days
free access to the final published version of the article on ScienceDirect. The Share Link can
be used for sharing the article via any communication channel, including email and social
media. For an extra charge, paper offprints can be ordered via the offprint order form which is
sent once the article is accepted for publication. Both corresponding and co-authors may order
offprints at any time via Elsevier's \Webshop. Corresponding authors who have published their
article gold open access do not receive a Share Link as their final published version of the
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article is available open access on ScienceDirect and can be shared through the article DOI
link.

AUTHOR INQUIRIES

Visit the Elsevier Support Center to find the answers you need. Here you will find everything
from Frequently Asked Questions to ways to get in touch.

You can also check the status of your submitted article or find out when your accepted article
Will be published.



