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Introducao

A resposta imunolégica nas doengas inflamatérias do tecido
conjuntivo depende da apresentacdo do antigeno pelo com-
plexo receptor da célula T (TCR) e pelo complexo maior de
histocompatibilidade celular (MHC) e da transducdo de sinais
citoplasmaticos com a participacdo do complexo CD3 que

* Autor para correspondéncia.
E-mail: sergioalsouza@gmail.com (S.A. Souza).
http://dx.doi.org/10.1016/j.rbr.2015.03.007

leva a ativacgdo, a resposta proliferativa dos linfécitos T e a
producéo de citocinas.®

O complexo molecular CD3 é importante e tem de estar
obrigatoriamente presente na superficie do linfécito T para
que o TCR seja expresso pela célula,” enquanto a auséncia das
cadeias de CD3 bloqueia o desenvolvimento dos linfécitos T e
impede a expressdo do TCR e a ativacdo das células T.> O blo-
queio das moléculas CD3 por meio de anticorpos monoclonais

0482-5004/© 2015 Elsevier Editora Ltda. Este € um artigo Open Access sob uma licenga CC BY-NC-ND (http://creativecommons.org/licenses/

by-nc-nd/4.0/).


dx.doi.org/10.1016/j.rbr.2015.03.007
http://www.reumatologia.com.br
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rbr.2015.03.007&domain=pdf
mailto:sergioalsouza@gmail.com
dx.doi.org/10.1016/j.rbr.2015.03.007
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/

REV BRAS REUMATOL.2017;57(6):616-619 617

anti-CD3impede a expressdo do TCR e a ativac¢do dos linfécitos
T e prolonga a sobrevida de transplantes. Existe uma relacéo
intrinseca entre a apresentagdo de antigeno, a ativacdo das
células T, a rejeicdo a tecidos transplantados e a producdo de
TNF-alfa, dependente da presenca da molécula de CD3.°

Na artrite idiopética juvenil (AI]) a apresentacdo de
antigeno pelas células dendriticas e a ativacgdo linfocitaria
dependem da relacdo TCR/MHC e, consequentemente, do
complexo CD3 e atua sobre a produgao de TNF-alfa, fato
de grande importancia na fisiopatologia da doenca e nos
mecanismos de perpetuacdo do processo inflamatério sinovial
crénico.® Atualmente, para o controle da AlJ tem sido usado
o tratamento com anticorpo monoclonal anti-TNF alfa, que é
capaz de diminuir o processo inflamatdrio e a lesdo éssea, com
o controle eficaz dos sinais e sintomas da doenca.” Esse anti-
corpo atua sobre as moléculas circulantes e também naquelas
na superficie da membrana celular e induz a apoptose das
células produtoras de TNF-o.?

Muitas vezes a avaliac¢do clinica articular é de dificil acesso
e ndo é possivel verificar a atividade da doenca. Isso faz com
que a continuidade do tratamento seja feita de forma empi-
rica, e ndo baseada nas caracteristicas fisiopatolégicas. Cabe
ressaltar que a doenca normalmente acompanha o paciente
por toda a vida, com periodos de exacerbacdes e inatividade.
Muitas vezes nao é possivel diferenciar essas fases apenas
com o exame clinico.’

Com base na ligacdo especifica de anticorpos monoclo-
nais aos complexos CD3 presentes na reag¢oes inflamatérias
articulares quando a doenca estd em atividade, como na
AlJ, foi possivel idealizar um método diagnéstico com o uso,
para tanto, de radionuclideos gama-emissores (tecnécio-99 m-
99mTc) acoplados a essas moléculas.

O objetivo deste estudo foi demonstrar o potencial da cin-
tilografia com 99mTc-OKT3 em avaliar a resposta terapéutica
em uma paciente com artrite idiopatica juvenil por meio da
identificacdo da atividade da doenca.

Relato de caso

Paciente do sexo feminino, 16 anos, 46kg, 1,63m, branca,
com diagnéstico havia oito anos de AlJ, subtipo sistémico e
curso poliarticular, grave, refratdria a varios disease-modifying
antirheumatic drugs (DMARDS), em tratamento continuo com
prednisona e azatioprina. A doenca encontrava-se em ati-
vidade, de dificil controle, com intensa reacdo inflamatéria:
poliartrite de pequenas e grandes articulag¢des, cistos sino-
viais, febre e queda do estado geral. Exames laboratoriais
com hemdcias de 4,69 x 10°mm?3, hematécrito 37,9%, leuco-
citos 8,1 x 10°mm?3, plaquetas 569 x 10°mm?3, sorologia para
hepatites B e C negativas, proteina C reativa 12,1 mg/dl (nor-
mal < 0,5mg/dl), hemossedimentacao (VHS) 90 mm (normal <
10 mm), fator reumatoide negativo, FAN negativo, VDRL nega-
tivo. Poliartrite (dor e edema) em 21 articulagdes; avaliacdo
global analégica (AGA): paciente 8/médico 8; DAS 28 (VHS)
7,94—(atividade intensa). Devido a intensa atividade inflama-
téria, tinha feito uso de imunoglobulina endovenosa além
de deflazacort, prednisona, metotrexato, azatioprina, leflu-
nomida. Com esse quadro grave, indicou-se o tratamento
com anticorpo anti-TNF-alfa, na dose de 5mg/kg a cada oito

semanas. A avaliacdo inicial com radiografia de térax foi
normal e o teste de PPD foi negativo (apresentou cicatriz
vacinal da BCG). Antes do uso da medicacao biolédgica, foi
feita a cintilografia basal com 99mTc-OKT3. Foram obtidos
o consentimento esclarecido dos pais para ambos os proce-
dimentos e a aprovagdo pelo Comité de Etica em Pesquisa
do HUCFF/UFR], protocolo 080/03. O exame cintilografico ini-
cial (fig. 1A) feito por meio de administracdo intravenosa de
99mTc-OKT3, apés uma hora da injegéo e repetido trés horas
ap6s a administracdo do radiotragador, em incidéncias ante-
riores e posteriores, demonstrou biodistribuicdo normal do
radiofarmaco no figado e nos rins, com areas de hipercaptacao
em tornozelos, maos-falanges, membros inferiores, joelhos e
tornozelos (mais pronunciada em punhos, tornozelos e joe-
lhos). Na comparagdo entre as imagens precoces (uma hora) e
tardias (trés horas) houve importante aumento de captacdo
do radiofdarmaco. Esse exame detecta o comprometimento
inflamatério poliarticular presente, mas ressalte-se que a sua
especificidade para linfécitos T CD3 demonstra a intensa ati-
vidade e a presenca dessas células nos tecidos articulares.

Apbs dez meses de tratamento com anticorpo anti-TNF-
-alfa de 5mg/kg a cada oito semanas para o peso da paciente
e em uso de doses estaveis de azatioprina, prednisona e anti-
-inflamatério ndo hormonal, houve melhoria dos parametros
clinicos. Paciente sem febre. Exames laboratoriais: hemécias
4,74 x 10°mm?3, hematdcrito 36,2%, leucécitos 10,1 x 103 mm?3,
plaquetas 458 x 103 mm?3, proteina C reativa 12,3 mg/dl, veloci-
dade de sedimentagdo das hemadcias (VHS) 64 mm. Artrite (dor
e edema) em duas articulagdes; avaliacdo global analégica-
-paciente 2/médico 2; DAS 28 (com VSH) 3,99 - doenca
moderada. Na avaliacdo cintilografica apés tratamento (dez
meses apods o uso de anti-TNF-alfa (fig. 1B) observam-se areas
de hipercaptac¢do em pés, tornozelos, joelhos, punhos e méaos.
Na anélise comparativa com o estudo pré-tratamento observa-
-se intensa atividade inflamatéria em pés, tornozelos, joelhos,
punhos e maos, mas em menor intensidade, o que demonstra
diminui¢do no processo inflamatério, mas persisténcia, ainda,
de doenca em atividade, apesar de melhoria clinica e labora-
torial.

Discussao

Com o tratamento com anti-TNF-alfa, houve melhoria de
parametros clinicos e em relacdo ao: DAS 28, reducédo de 49,8%;
a EVA pelo paciente e médico de 75%; e quanto aos reagen-
tes de fase aguda, PCR sem alteracdo e VHS 29%. Observa-se
que em uma doenca muito agressiva o tratamento foi capaz
de melhorar os pardmetros clinico-laboratoriais. O exame
cintilogréfico basal com o 99mTc-OKT3 (fig. 1A) demons-
trou sensibilidade para a presenca de processo inflamatério
reumatoide, com intensa captacdo ao nivel das articulacdes
inflamadas, o que corrobora o estado clinico inicial, o exame
articular e os testes para reagentes de fase aguda da paciente.
Também demonstrou a capacidade de qualificar a presenca de
reacdo inflamatéria dependente de linfécitos CD3, provocada
pela intensa apresentacdo e ativacdo de células imunolégi-
cas, 0 que caracteriza a presenca de CD3 na articulacdo. A
cintilografia apés dez meses de tratamento com anticorpo
anti-TNF-alfa (fig. 1B) demonstrou sensivel diminuicdo da
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Figura 1 - Avaliacéo cintilografica com 99mTc-OKT3 antes (A) e depois (B) do uso de anti-TNF-alfa que demonstra captacio

em tornozelos, joelhos e punhos.

captacao de CD3 nas articula¢des que acompanhou a melhoria
clinica e articular e a VHS. Esse fato corrobora a redugdo da ati-
vidade inflamatéria, principalmente, dependente de CD3. Um
outro fator importante é que apesar de importante resposta
clinica objetiva observada, a cintilografia com 99mTc-OKT3
possibilitou a deteccdo de atividade de doenca ainda presente
e levou a um prosseguimento na terapia com anti-TNF-alfa até
que a paciente entrasse na fase de remissao da doenca.

O estudo com anticorpo monoclonal anti-CD3 (OKT3), dire-
cionado contra as moléculas de linfécitos CD3 humanas,
marcado com tecnécio-99m, em pacientes com AlJ demons-
trou acentuada captacdo do radiotracador nas articulagcoes
inflamadas secundarias a ativacdo e proliferacdo linfocita-
ria, principalmente ao CD3, relacionada com a gravidade da
inflamacéo sinovial.'? O objetivo dessa observacéo é avaliar,
por meio da cintilografia feita com 99mTc-OKT3, a agressao
as estruturas articulares e sinoviais, a a¢do clinica do anti-
corpo anti-TNF-alfa, a sua a¢do sobre o processo inflamatério
articular e o recrutamento e a ativagdo dos linfécitos CD3 nas
articulacdes de uma doenca reumatoide.

Apesar de outros estudos terem descrito efeitos colaterais
apds a administracdo do 99mTc-OKT3, ndo foram observa-
dos efeitos colaterais neste estudo. Cabe ressaltar que os
métodos de marcagdo do OKT3 descritos por outros autores'?
foram diferentes e implicaram até diferenc¢as no acimulo e na
eliminacdo dos radiotracadores.

Esses resultados demonstram a melhoria dos sinais e
sintomas com o tratamento com anticorpo monoclonal
anti-TNF-alfa, com acentuada diminuicdo da atividade infla-
matéria nos tecidos sinoviais do paciente reumatoide. O

exame cintilografico com 99mTc-OKT3 foi capaz de demons-
trar sensibilidade, indicou a presenca aumentada de CD3 nas
estruturas articulares e a sua diminuicdo apds o tratamento
especifico com reducao da atividade inflamatéria nos tecidos
sinoviais e, ainda, demonstrou doenca em atividade, ape-
sar de acentuada melhoria clinico-laboratorial. Os resultados
demonstram que o método foi capaz de captar a restricdo do
recrutamento, a ativacdo da molécula de CD3 e a diminuic¢édo
da atividade de células inflamatdrias, como os linfdcitos
CD4 e CD8,'? secundéria ao uso de anticorpo anti-TNF- alfa.
Dessa forma, pressupde-se que esse método podera se tor-
nar um importante auxiliar no diagnéstico e na monitoracdo
do tratamento de pacientes com doenga reumatoide, prin-
cipalmente naqueles de dificil avaliacdo, e também, quicé,
aprimorar a terapia dos pacientes que ao exame demonstra-
rem inatividade da doenca (auséncia de captacdo anormal do
radiofarmaco).

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.

REFER £ NCIAS

1. Janeway CA, Traves P, Walport M, Sclomchik MJ.
Immunobiology: the immune system in health and disease.
6™ ed New York: Garland Science Publishing; 2005.

2. Sun ZJ, Kim KS, Wagner G, Reinher EL. Mechanism
contribuing to T cell receptor signaling and assembly


http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0065
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070

REV BRAS REUMATOL.2017;57(6):616-619

619

revealed by the solution structure of an ectodomain of the
CD3 heterodimer. Cell. 2001;105:913-23.

. de Saint Basile G, Geissmann F, Flori E, Urung-Lambert B,
Soudais C, Cavazzana-Calvo M, et al. Severe combined
immunedeficiency caused by deficiency in either the (or the
(sub unit of CD3. ] of Clinical Investigation. 2004;114:1512-7.
. Hamawy MM, Tsuchida M, Cho CS, Manthei ER, Fechner JH.
Knechtle SJ. Immunotoxin FN 18-CRM9 induces stronger T

cell signaling than unconjugated monoclonal antibody FN18.

Transplantation. 2001;72:496-503.

. Smith JB, Haynes MK. Rheumatoid arthritis - A molecular
understanding. Ann Intern Med. 2002;136:908-22.

. Thomas R, Davis LS, Lipsky PE. Rheumatoid synivium is
enriched in mature antigen-presentig dendritic cells. J
Immunol. 1994;152:2613-23.

. Smolen JS, Steiner G. Therapeutic strategies for rheumatoid
arthritis. Nat Ver Drug Discov. 2003;2:473-88.

10.

11.

12.

. Hove TT, van Montfrans C, Peppelenbosch MP, van Deventer

SJH. Infliximab treatment induces apoptosis of lamina
propria T.lymphocytes in Crohn’s disease. Gut. 2002;50:206-11.

. Bica BERG, Ruiz DG, Magalhdes PA, Barcellosa MG, Azevedo

MNL. Associa¢d@o entre artrite idiopdtica juvenil e
osteogenesis imperfecta — Relato de caso. Rev Bras Reumatol.
2013;53:535-7.

Lopes FPPL, Azevedo MNL, Marchiori E, Fonseca LMB,

Souza SAL, Gutfilen B. Use of 99m-anti-CD3 scintigraphy in
the differential diagnosis of rheumatic diseases.
Rheumatology. 2010;49:933-9.

Martins FP, Gutfilen B, de Souza SA, de Azevedo MN,
Cardoso LR, Fraga R, et al. Monitoring rheumatoid arthritis
synovitis with 99mTc-anti-CD3. Br ] Radiol. 2008;81:25-9.
Sakkas LI, Platsoucas CD. Immunopathogenesis of juvenile
rheumatoid arthritis: role of T cells and MHC. Immunol Res.
1995;14:218-36.


http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0070
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0075
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0080
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0085
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0090
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0095
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0100
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0105
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0110
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0115
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120
http://refhub.elsevier.com/S0482-5004(15)00077-7/sbref0120

	Redução da ativação e do recrutamento de linfócito CD3 com o uso de anticorpo anti‐TNF‐alfa: avaliação da resposta clínica...
	Introdução
	Relato de caso
	Discussão
	Conflitos de interesse

	Referências

