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INFORMAQ@ES SOBRE O ARTIGO RESUMO
Historico do artigo: Introdugdo: A esclerose sistémica (ES) é uma enfermidade do tecido conjuntivo de carater
Recebido em 24 de maio de 2014 autoimune caracterizada pela triade de injuria vascular, autoimunidade (celular e humoral)
Aceito em 23 de dezembro de 2014 e fibrose tecidual. Estima-se que a dor musculoesquelética seja uma queixa frequente dos
On-line em 4 de margo de 2015 pacientes com ES, que oscila entre 40% e 80%, e principalmente em pacientes com doenca
difusa precoce. A artrite, clinicamente observada, pode ser uma caracteristica observada na
Palavras-chave: apresentacdo da ES, frequentemente leva a erros diagnésticos iniciais com artrite reuma-
Esclerose sistémica toide (AR). No curso da enfermidade, a artrite é observada em 24% a 97% dos pacientes com
Artrite reumatoide ES.
Sobreposicao/overlap Objetivos: Correlacionar a ocorréncia ounao de artrite em pacientes com ES daregido Centro-
Anticitrulina -Oeste do Brasil com possiveis manifestagdes clinicas e laboratoriais distintas observadas
Fator reumatoide em trés grupos de pacientes. Relatar a frequéncia de verdadeira associacdo entre escle-
rose sistémica e artrite reumatoide em pacientes com sinovite clinica e radiologicamente
observada.

Meétodos: Foram avaliados 61 pacientes portadores de ES subsequentemente a cada trés
meses durante um ano, para fins de se constatar clinicamente a ocorréncia de sinovite e
padroes de evolugdo. Os pacientes foram divididos em trés grupos: 41 com ES sem artrite,
16 com ES com artrite e quatro com sobreposicao entre ES e AR. Todos os pacientes foram
submetidos a exame radiolégicos das maos no fim do estudo.

Resultados: Dentre todos os pacientes avaliados, encontrou-se predominio feminino (98,7%),
idade média de 50,94 anos, cor branca (49,2%), forma limitada da doenca (47,6%), tempo de
diagnéstico entre cinco e 10 anos (47,6%) e tempo de evolucdo da doenca de 8,30 anos. Entre
todos os pacientes, 14 (22,9%) apresentavam fator reumatoide (FR) positivo, embora entre
aqueles com FR positivo apenas 10 apresentaram artrite durante o seguimento de um ano.
O anticorpo anticitrulina (anti- CCP) foi feito em 24 pacientes, com positividade em quatro
deles (16,7%), observada somente nos pacientes com sobreposicao ES/AR. Na comparacao
das manifestacdes clinicas entre os grupos de pacientes, observou-se a maior ocorréncia de
gastrite e valvulopatia cardiaca em pacientes com ES e artrite, mas ndo nos demais grupos.
No grupo de pacientes com overlap ES/AR e nos pacientes com ES e artrite observou-se
reducdo importante de qualidade de vida, medida pelo indice HAQ, sobretudo nos pacientes
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clinica. Encontramos alteracdes radiograficas em 42,6% dos pacientes com ES. Contudo,
nos pacientes com sinovite, encontraram-se altera¢des radiolégicas compativeis com artrite
reumatoide em 50%.
Conclusdes: Enquanto a frequéncia de artrite clinica observada em pacientes com esclerose
sistémica foi de 32,8%, a verdadeira sobreposicdo entre ES e AR foi de 6,6% neste estudo.
Observou-se ainda a frequéncia de anti-CCP positivo em 20% dos pacientes com artrite
contra nenhum paciente com ES sem artrite.
© 2015 Elsevier Editora Ltda. Este é um artigo Open Access sob a licenca de CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Overlap between systemic sclerosis and rheumatoid arthritis: a distinct
clinical entity?

ABSTRACT

Keywords:

Systemic sclerosis
Rheumatoid arthritis
Overlap

Anticitrulin
Rheumatoid factor

Introduction: Systemic sclerosis (SSc) is an autoimmune disease of the connective tissue
characterized by the triad of vascular injury, autoimmunity (cellular and humoral) and tissue
fibrosis. It is estimated that musculoskeletal pain is a common complaint of patients with
SSc, ranging from 40 to 80%, and mainly in patients with early diffuse disease. Arthritis,
clinically observed, may be a feature seen in the presentation of SSc, often leading to early
diagnostic errors with rheumatoid arthritis (RA). In the course of the disease, arthritis is
observed in 24 to 97% of patients with SSc.

Objectives: To correlate the occurrence or nonoccurrence of arthritis in patients with SSc of
the Midwest region of Brazil with possible distinct clinical and laboratory manifestations
observed in three groups of patients. To report the frequency of true association between
systemic sclerosis and rheumatoid arthritis in patients with clinically and radiologically
observed synovitis.

Methods: Sixty-one SSc patients were subsequently assessed every 3 months within 1 year,
in order to clinically observe the occurrence of synovitis and its patterns of progression. Pati-
ents were divided into 3 groups: 41 patients with SSc without arthritis, 16 SSc patients with
arthritis and 4 patients with overlap of SSc and RA. All patients underwent a radiological
examination of the hands at the end of the study.

Results: Among all patients evaluated, we found a female predominance (98.7%), mean age
of 50.94 years, white color (49.2%), limited form of the disease (47.6%), time of diagnosis
between 5 to 10 years (47.6%) and duration of the disease of 8.30 years. Among all patients,
14 (22.9%) had positive rheumatoid factor (RF), while among those with positive RF, only
10 patients had arthritis during one-year follow-up. The antibody anticitrulline (anti-CCP)
test was performed in 24 patients, being positive in 4 of them (16.7%), with positivity
being observed only in patients with SSc/RA overlap. Comparing the clinical manifesta-
tions among the groups of patients, there was a higher incidence of gastritis and cardiac
valvulopathy in patients with SSc and arthritis, but not in the others. In the group of pati-
ents with SSc/RA overlap and in patients with SSc and arthritis a significant reduction in
quality of life was observed, measured by HAQ index, especially in patients with arthritis
present during clinical evaluation. We found radiographic changes in 42.6% of patients with
SSc. However, in patients with synovitis, radiological changes consistent with rheumatoid
arthritis were found in 50% of patients.

Conclusions: While the frequency of clinical arthritis observed in patients with systemic
sclerosis was 32.8%, the true overlap between of SSc and RA was 6.6% in this study. We
also observed the frequency of positive anti-CCP in 20% of patients with arthritis versus no
patients with SSc without arthritis.

© 2015 Elsevier Editora Ltda. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introducao

A esclerose sistémica (ES) € uma enfermidade do tecido con-
juntivo de carater autoimune, extremamente heterogénea na

sua apresentacao clinica, com acometimento de varios siste-
mas e segue um curso varidvel e imprevisivel.! Sua etiologia
permanece desconhecida, é sugerida uma causa multifatorial,
possivelmente desencadeada por fatores ambientais em um
individuo geneticamente predisposto.?
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A ES é caracterizada principalmente por microvasculopa-
tia, ativagdo de fibroblastos e excessiva producéo de coladgeno.?
Trata-se de patologia Unica ao exibir caracteristicas de trés
processos fisiopatoldgicos distintos: consiste na triade de
injaria vascular, autoimunidade (celular e humoral) e fibrose
tecidual e leva a acometimento cutaneo, além de em diversos
6rgaos internos, como pulmao, coracao e trato gastrintestinal,
bem como a manifestacdes musculoesqueléticas.*

Estima-se que a dor musculoesquelética (ME) seja uma
queixa frequente dos pacientes com ES, oscila entre 40% e 80%
e principalmente em pacientes com doenca difusa precoce.”
Os principais sintomas ME apresentados sao limitacoes de
movimento, dor e/ou edema articular.® A artrite, clinicamente
observada, pode ser uma caracteristica na apresentagdo ini-
cial da ES, frequentemente leva a erros diagnésticos iniciais
com artrite reumatoide (AR).”® Em uma série de casos descrita
por Rodnan e Medsger Jr, em 41% dos pacientes a poliartral-
gia ou a artrite foi o sintoma inicial ou se desenvolveu dentro
do primeiro ano apés o inicio do fendmeno de Raynaud.® No
curso da enfermidade, a artrite é observada em 24% a 97% dos
pacientes com ES.°

LesOes articulares, que variam de osteopenia periarticu-
lar e estreitamento do espaco articular até erosdes evidentes,
tém sido relatadas nas metacarpofalangeanas, interfalange-
anas proximais e interfalangeanas distais, bem como nos
punhos.>® Segundo Rodnan, a anormalidade radiolégica mais
comumente observada nos ossos e nas articulacdes dos
pacientes com ES foi a reabsorcdo das falanges terminais
(acrostedlise), que muitas vezes foi acompanhada de calci-
nose subcutanea.? De fato, apds evolugéo superior a sete anos
de ES, observaram-se erosdes ésseas, particularmente nas
maos, em 4% a 57% dos pacientes, enquanto a reducdao do
espaco articular foi observada em 16 a 92% dos casos.” Embora
muitas alteragdes radioldgicas tenham sido identificadas nas
articulacdes de pacientes com ES, importante artropatia ero-
siva é considerada incomum.’

Bidpsias sinoviais das articulagdes de pacientes com ES
demonstraram evidéncia de inflamacéao de gravidade variavel,
observou-se na maioria dos casos um infiltrado de linfécitos e
plasmdcitos distribuidos difusamente no tecido ou coletados
em pequenos agregados focais.® Diferentemente dos achados
observados em pacientes com AR, relatou-se nos pacientes
com ES pouca ou nenhuma tendéncia a formacao do pannus
e intensa fibrose sinovial mais tarde no curso da doenca.?

Existem relatos isolados de artrite erosiva que acomete
punhos e méos, com caracteristicas radiolégicas e sorolégi-
cas indistinguiveis daquelas observadas na AR.'° Contudo,
encontra-se ainda em discussdo se a artrite erosiva é parte
da ES e se poderia ser a manifestacdo de uma sindrome de
sobreposicdo ou a manifestacdo de uma doenca diferente
independente.'’ Se a artrite reumatoide e a esclerose sisté-
mica poderiam coexistir no mesmo paciente, também tem
sido assunto de muita controvérsia.® Enquanto alguns estudos
associam artrite erosiva com a presenca do fator reumatoide,
e sugerem uma associa¢do entre ambas as doengas,”? outros
ndo confirmaram esses dados.’®112

Neste estudo esperava-se confirmar a ocorréncia de
manifestacdes clinicas e laboratoriais préprias em um
subgrupo de pacientes com ES com artrite clinica e radiolo-
gicamente observada, como sugerida por estudos prévios.

Objetivos

Correlacionar a ocorréncia ou ndo de artrite em pacien-
tes com ES da regido Centro-Oeste do Brasil com possiveis
manifestacdes clinicas e laboratoriais distintas observadas em
trés grupos de pacientes.

Relatar a frequéncia de verdadeira associagdo entre escle-
rose sistémica e artrite reumatoide em pacientes com sinovite
clinica e radiologicamente observada.

Métodos

Estudo observacional, do tipo analitico e de delineamento
transversal.

Aselecdode 61 pacientes de forma aleatéria foi feita a partir
do levantamento dos prontudrios médicos do Servico de Reu-
matologia do Hospital Universitdrio da Faculdade de Medicina
da Universidade Federal de Mato Grosso do Sul (FM-UFMS).

Para fins de comparacao, os pacientes foram subdivididos
em trés grupos:

- 41 com ES sem artrite;
- 16 com ES com artrite;
- quatro com sobreposicao entre ES e AR.

Os pacientes, para ser selecionados, deveriam obedecer aos
seguintes critérios:

- Preencher os novos critérios de classificacdo de 2013 para
ES;14

- Nocasodendo apresentar espessamento cutaneo, deveriam
preencher os critérios de ES precoce de LeRoy e Medsger de
2001;%°

- Para o diagnéstico de verdadeira sobreposicdo com artrite
reumatoide, foram usados os critérios de classificacdo de
AR do ACR/Eular de 2010,° acrescidos da presenca obrigaté-
ria do anticorpo anticitrulina (anti-CCP) e/ou manifestagoes
radiolégicas tipicas da enfermidade;

- Foram excluidos os pacientes que apresentavam outras
doencas infecciosas associadas ou neoplasias malignas.

As informacOes necessdarias para a caracterizacdo socio-
demografica e clinica da doenca foram obtidas a partir dos
registros médicos contidos nos prontuarios de cada paci-
ente e complementadas com entrevistas do paciente. Na
primeira consulta foram colhidos dados demograficos e clini-
cos, incluindo tempo de doenca, ano de diagnéstico, escore
cutdneo de Rodnan modificado,” pesquisa de autoanticor-
pos, exame clinico completo e tratamento atual. Os pacientes
foram avaliados subsequentemente a cada trés meses durante
um ano, para fins de se constatar clinicamente a ocorréncia
de sinovite e padroes de evolugdo. Todos os pacientes foram
submetidos a exame radiolégico das méos no fim do estudo.

Dados especificos sobre os critérios de gravidade de
Medsger,'® critérios de atividade de Valentini da doenga®™
e o Scleroderma Health Assessment Questionnaire (SHAQ)?®
foram colhidos na avaliacdo inicial do paciente e também em
uma segunda avaliacdo, somente naqueles que apresentas-
sem evidéncia clinica de sinovite.
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Com relacdo as amostras de soros foram usados para a
feitura da pesquisa, soros dos pacientes previamente seleci-
onados e que se encontravam adequadamente congelados a
-50°C e armazenados no Laboratério do Hospital Universitario
da UFMS.

a) Anticorpos antinucleares (FAN)

Foi usada a técnica de imunofluorescéncia indireta para a
pesquisa do FAN, que teve como substrato as células HEp2
(técnica de Faar), e foram usados os critérios do II consenso
brasileiro de fator antinuclear em células Hep-2 (2003)?! para
a interpretacdo dos resultados.

Os soros foram considerados positivos se titulo maior ou
igual a 160 e diluidos até obter-se a negativacdo da fluores-
céncia.

b) Pesquisa de anti-Sm, anti-RNP, anti-Jo1, anti-Ro (SSA) e
anti-La (SSB)

Foi usada técnica de ensaio imunoenzimatico (Elisa), como
previamente descrita por McClain,”” com o uso de kits espe-
cificos de substrato para cada teste e de acordo com as
especificacdes do fabricante (Hemagen Diagnostics, Inc). Foi
considerado positivo quando o valor encontrado era trés vezes
ou mais superior ao cut-off.

c) Pesquisa de fator reumatoide

Foi usada a técnica de nefelometria e considerado positivo
se o titulo fosse maior do que 40 Ui/ml.

d) Pesquisa de anti-CCP

Foi usada a técnica de ensaio imunoenzimatico (Elisa) com
o uso das especificacoes do fabricante (Inova Quanta LiteTM
CCP3.1 IgG/IgA Elisa). Foi considerando nao reagente se <20
unidades, fracamente reagente entre 20 e 39 unidades, mode-
radamente reagente entre 40 e 60 unidades e fortemente
reagente (valores elevados) se > 60 unidades.

e) Pesquisa de anticentromero

Foiusada a técnica de imunofluorescéncia indireta que teve
como substrato as células HEp2 conforme os critérios do Il con-
senso brasileiro de fator antinuclear em células Hep-2 (2003)??
para a interpretacao dos resultados.

f) Pesquisa de anti-DNA topoisomerase 1 (anti-SCL70)

Foi usada a técnica de ensaio imunoenzimatico,?®> com
kit especifico Quanta Lite TM Scl-70 do laboratério Inova
(Inova Diagnostics, Inc; San Diego, CA, USA), de acordo com
as especificacdes do fabricante. Foi considerado néo reagente
se <20 unidades, fracamente reagente entre 20 e 39 unidades,
moderadamente reagente entre 40 e 80 unidades e fortemente
reagente (valores elevados) se >80 unidades.

g) Anticorpo anti-RNA polimerase III

Foi usada a técnica de Elisa como previamente descrita,?*
com kit especifico Quanta Lite RNA POL III Elisa do labora-
tério Inova (Inova Diagnostics, Inc.; San Diego, CA, USA), de
acordo com as especifica¢des do fabricante. Foram considera-
dos negativos os valores < 20 unidades, fracamente reagentes
entre 20 e 39 unidades, moderadamente reagentes entre
40 e 80 unidades e fortemente reagentes (valores elevados)
se >80 unidades.

Anilise estatistica

A comparacdo entre os pacientes com e sem artrite, em relagéo
as variaveis quantitativas avaliadas neste estudo, foi feita por

meio do teste t de Student. O teste do qui-quadrado foi usado
na avaliacdo da associagdo entre presenca ou nao de artrite
com as varidveis qualitativas mensuradas neste estudo. Os
resultados das demais variaveis avaliadas neste estudo foram
apresentados na forma descritiva ou na forma de tabelas e gra-
ficos. A andlise estatistica foi feita com o software SPSS, versao
20.0, considerando um nivel de significancia de 5%.

Resultados

Encontraram-se 61 pacientes, 60 (98,7%) mulheres e um (1,6%)
homem, com idade média de 50,94 + 2,40 anos (média =+ erro
padrio da média).

Dos pacientes, 30 (49,2%) referiam cor branca, 28 (45,9%) cor
parda e trés (4,9%) cor negra.

Com relagdo ao diagndstico, 58 (95,1%) pacientes diagnos-
ticados preenchiam os critérios de classificacdo ACR/Eular de
2013 para ES. Os trés (4,9%) pacientes que ndo preenchiam
esses critérios preenchiam os de Leroy/Medsger para ES pre-
coce.

Com relagdo as formas clinicas da doenga, 29 (47,6%) paci-
entes tinham a limitada, 20 (32,8%) a difusa, trés (4,9%) a
precoce, oito (13,1%) a de overlap e um (1,6%) a sine scleroderma.

Com relagdo ao tempo de diagnéstico, 16 (26,2%) pacien-
tes foram diagnosticados ha mais de 10 anos, 29 (47,6%) entre
cinco e 10 anos e 16 (26,2%) ha menos de cinco anos. O tempo
de evolugdo da doenca dos pacientes em geral foi de 8,30+
1,01 anos.

Entre todos os pacientes, 14 (22,9%) apresentavam fator
reumatoide positivo. A positividade do fator reumatoide foi
de 9,8% no grupo de pacientes com ES sem artrite, de 37,5% no
grupo ES com artrite e de 100% no grupo com sobreposicdo
ES/AR. O anticorpo anticitrulina (anti-CCP) foi feito em
24 pacientes, com positividade em quatro (16,7%) deles, obser-
vada somente nos pacientes com associacao ES/AR. Entre os
pacientes com verdadeira sobreposicao ES/AR, metade era da
forma limitada (n=2 - 50%), um era da forma difusa (n=1 -
25%) e um apresentava associacdo com sindrome de Sjégren
(n=1-25%).

Os resultados referentes aos dados epidemiolégicos e ao
indice de monitoramento, em pacientes com ES sem artrite,
ES com artrite e sobreposicdo ES/AR estdo apresentados na
tabela 1. Nao houve diferenca significativa entre os pacien-
tes com ES sem artrite, ES com artrite e sobreposi¢cao ES/AR
em relagdo as varidveis quantitativas idade, tempo de feno-
meno de Raynaud (FRy) antes do diagndstico, tempo de doenga
sem contar o FRy e indices de monitoramento (teste Anova de
uma via, valor de p entre 0,046 e 0,872; HQ2: teste t de Stu-
dent, p=0,071). Da mesma forma néo houve associacdo entre
os diferentes grupos experimentais e as variaveis qualitativas
nominais ou ordinais sexo, cor, tempo de diagnédstico e forma
clinica (teste do qui-quadrado, valor de p entre 0,758 a 0,941).

Na tabela 2 estd apresentada a distribuicdo dos paci-
entes avaliados neste estudo e resultados referentes as
manifesta¢des cuténeas, vasculares e musculoesqueléticas,
em pacientes com ES sem artrite, ES com artrite e sobreposicao
ES/AR. De forma geral, ndo houve associacdo entre os grupos
experimentais e as varidveis relacionadas as manifestacoes
cutaneas, vasculares e musculoesqueléticas observadas nos
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Tabela 1 - Aspectos demogrificos e indices de monitoramento, em pacientes com ES sem artrite, ES com artrite e

sobreposicao ES/AR
Variavel Grupo Valor de p
ES sem artrite ES com artrite Sobreposicao ES/AR
Dados epidemioldgicos
Idade 50,83+1,96 50,31+ 3,04 54,00+ 8,18 0,872
Sexo
Masculino 1(2,4) 0 (0,0) 0(0,0) 0,780
Feminino 40 (97,6) 16 (100,0) 4 (100,0)
Cor
Branca 20 (48,8) 9 (56,2) 1(25,0) 0,758
Parda 19 (46,3) 6 (37,5) 3 (75,0)
Negra 2 (4,9) 1(6,2) 0(0,0)
Tempo de diagnéstico
Menos de 5 anos 11 (26,8) 4 (26,7) 1(25,0) 0,595
Entre 5 e 10 anos 17 (41,5) 8(53,3) 3 (75,0)
Mais de 10 anos 13 (31,7) 3(20,0) 0(0,0)
Tempo de FRy antes diagnéstico 2,68 +0,84 5,56 +2,16 6,50 +4,57 0,235
Tempo de doenca sem contar FRy 9,414+ 1,05 7,444+1,20 6,254+ 1,03 0,396
Forma clinica
Limitada 18 (43,9) 9 (52,6) 2 (50,0) 0,941
Difusa 14 (34,1) 5(31,2) 1(25,0)
Inicio recente 3(7,3) 0(0,0) 0(0,0)
Overlap 5(12,2) 2 (12,5) 1(25,0)
Sine 1(2,4) 0(0,0) 0(0,0)
Indices de monitoramento
sHAQ 1 (n=61) 0,59+0,07 0,71+0,08 0,97 +0,17 0,163
SHAQ 2 (n =20) . 0,75+ 0,08a 1,09 +0,14a 0,0712
Escala de gravidade 5,29 40,49 4,00+£0,53 4,504+1,04 0,300
Escala de atividade 2,29+0,21 2,50+ 0,34 2,50+ 0,68 0,854

ES: esclerose sistémica, AR: artrite reumatoide, FRy: Fenémeno de Raynaud, sHAQ: Scleroderma Health Assessment Questionnaire (Questionario

de Avaliagdo da Saude em Esclerose Sistémica).

Os resultados estdo apresentados em média + erro padrdo da média ou em frequéncia absoluta (frequéncia relativa). Valor de p no teste Anova
de uma via. Letras iguais na linha indicam que néo ha diferenca significativa entre os grupos no pés-teste de Tukey.

@ Valor de p no teste t de Student.

pacientes avaliados neste estudo (teste do qui-quadrado, valor
de p entre 0,145 e 0,630). Também ndo houve diferenca entre
os pacientes com e sem artrite em relacdo ao escore cutdneo
(teste Anova de uma via, p=0,513).

Com excecdo para gastrite (p=0,016) e valvulopatias
(p=0,014), em que pacientes com ES com artrite (gastrite:n=7
- 43,8%; valvulopatia: n=7 - 100%) apresentaram uma percen-
tual maior de casos quando comparados com aqueles com
ES sem artrite (gastrite: n=5 - 12,2%; valvulopatia: n=11 -
26,8%), nao houve associagdo entre os grupos experimentais
ES sem artrite, ES com artrite e sobreposi¢ao ES/AR com as
varidveis relacionadas as demais manifestacoes gastrintes-
tinais, cardiopulmonares e renais observadas nos pacientes
avaliados neste estudo (teste do qui-quadrado, valor de p
entre 0,088 e 0,924). Nao houve diferenca significativa entre os
grupos experimentais em relacdo a varidvel quantitativa capa-
cidade vital funcional pulmonar (CVF) (teste Anova de uma
via, p=0,313). Além disso, néo foi possivel comparar pacientes
com ES sem artrite, ES com artrite e sobreposicao ES/AR, em
relacdo a pressdo estimada na artéria pulmonar pelo ecocardi-
ograma (EcoPSAP), pois dos 16 pacientes com ES com artrite,
essa medida sé foi feita em um e néo foi feito em qualquer

dos pacientes com sobreposicao ES/AR. Esses resultados estao
apresentados na tabela 3.

Os resultados referentes aos exames laboratoriais em paci-
entes com ES sem artrite, ES com artrite e sobreposicao
ES/AR estdo apresentados na tabela 4. Nao houve diferenca
entre pacientes com e sem artrite em relacdo a velocidade
de hemossedimentacio, proteina C reativa, creatinofosfoqui-
nase, creatinina, complementos C3 e C4 (teste Anova de uma
via, valor de p entre p=0,467 e p=0,952). Ainda, em relacdo
aos resultados referentes aos exames laboratoriais, ndo houve
associacdo entre os grupos experimentais e o resultado para os
anticorpos anti-Ro, anti-La, anti-Sm, anti-RNP, anti-Jo 1, anti-
-Scl 70, anticentromero e anti-RNA Pol 3, bem como com o
resultado relativo as alteracdes gerais na radiografia (Rx) de
maos (teste do qui-quadrado, valor de p entre 0,073 e 0,816).
Por outro lado, o percentual de pacientes com sobreposicao
ES/AR que apresentavam redugédo no espaco articular ou ero-
soes subcondrais no Rx das maos ou ainda anticorpo anti-CCP
positivo (n=4 - 100%) foi maior do que aquele de pacientes
com ES com e sem artrite (n=0 - 0%). Além disso, o percentual
de pacientes com ES com artrite e com sobreposicao ES/AR
que apresentavam fator reumatoide positivo (n=6 - 37,5% e
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Tabela 2 - Manifestac6es cutineas, vasculares e musculoesqueléticas, em pacientes com ES sem artrite, ES com artrite

e sobreposicao ES/AR

Variavel Grupo Valor de p
ES sem artrite ES com artrite Sobreposicao ES/AR
Manifestacdes cutdneas
Calcinose
Sim 8 (19,5) 2 (12,5) 0(0,0) 0,535
Mdos
Com alteragoes 32 (78,0) 15 (93,8) 3(75,0)
Achados nas mdos (n=>50)
Fase edematosa 10 (31,2) 7 (46,7) 0(0,0) 0,197
Fase indurativa 8 (25,0) 6 (40,0) 1(33,3)
Fase atrofica 14 (43,8) 2 (13,3) 2 (66,7)
Escore cutdneo Rodnan 13,66 +1,28 11,50+1,76 16,00 + 4,74 0,513
Manifestagdes vasculares
FRy
Objetivo 28 (68,3) 13 (81,2) 2 (50,0) 0,408
Subjetivo 13 (31,7) 3(18,8) 2 (50,0)
Microcicatrizes
Sim 12 (29,3) 1(6,2) 1(25,0) 0,177
Ulceras ativas
Sim 5(12,2) 1(6,2) 0(0,0) 0,630
Necrose ou amputagdo
Sim 6 (14,6) 0(0,0) 0(0,0) 0,197
Telangectasias
Sim 26 (63,4) 11 (68,8) 4 (100,0) 0,327
Manifesta¢des musculoesqueléticas
Contratura em flexdo
Sim 6 (14,6) 1(6,2) 1(25,0) 0,538
Crepitagdo tendinea
Sim 2 (4,9) 0(0,0) 0(0,0) 0,604
Fraqueza muscular
Sim 7 (17,1) 1(6,2) 0(0,0) 0,401
Atrofia
Sim 7 (17,1) 0(0,0) 0(0,0) 0,145

ES: esclerose sistémica, AR: artrite reumatoide, FRy: Fendmeno de Raynaud.
Os resultados estao apresentados em média + erro padrao da média ou em frequéncia absoluta (frequéncia relativa). Valor de p no teste Anova

de uma via.

n=4 - 100%, respectivamente) foi significativamente maior do
que o daqueles pacientes com ES sem artrite, que também
apresentavam fator reumatoide positivo (n=4 - 9,8%; teste do
qui-quadrado, p<0,05). Esses resultados estdo ilustrados na
figura 1.

Entre os pacientes que apresentavam artrite (n=20), os
medicamentos mais frequentemente prescritos foram meto-
trexate (n=9 - 45%), azatioprina (n=7 - 35%), prednisona (n=6
- 30%), difosfato de cloroquina (n=6 - 30%) e leflunomida (n=6
- 30%). Esses resultados estdo apresentados na tabela 5.

Discussao

Envolvimento articular com intensa sinovite é relativamente
incomum em pacientes com esclerose sistémica (ES).?> Cerca
de 11% dos pacientes com ES se apresentam com artrite no
inicio da doenca, usualmente caracterizada por mono ou oli-
goartrite, responsiva a terapia com corticoides. No entanto,
alguns pacientes com ES apresentam artrite erosiva mais
agressiva, que simula a artrite reumatoide (AR) classica.””

Observou-se neste estudo uma taxa de 6,6% de
sobreposicdo com AR em 61 pacientes portadores de ES
e as manifestacdes musculoesqueléticas foram muito pre-
valentes nesses pacientes com ou sem associagdo entre
as doencas, representadas sobretudo por artrite em quase
um terco dos mesmos. Outros estudos no Brasil encontra-
ram maior prevaléncia de manifestacdes osteoarticulares
(47,7%),%° com artralgia entre 70,5% a 84,5%,'%?:%% além
de artrite descrita em 17,6% a 44,4% dos pacientes.'®?’ No
entanto, a prevaléncia de sobreposicdo verdadeira com AR foi
descrita entre 4,3 a 5,2% em outros estudos com pacientes
com ES.®11.12

Um aspecto importante observado nos nossos pacientes
foi que a presenca de artrite contribuiu em muito para o défi-
cit funcional e abaixa qualidade de vida aferidos pelo sHAQ.
Observou-se, por meio do sHAQ, escores de incapacidade
muito mais elevados na segunda avaliag¢do clinica nos pacien-
tes que apresentavam artrite, embora néo fosse possivel uma
comparacao direta com os pacientes sem artrite. Morita et al.
relataram que os pacientes com a forma difusa da ES apresen-
tavam os maiores indices de incapacidade no HAQ, superiores
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Tabela 3 - Manifestac¢oes gastrintestinais, cardiopulmonares e renais, em pacientes com ES sem artrite, ES com artrite

e sobreposicdao ES/AR

Variavel Grupo Valor de p
ES sem artrite ES com artrite Sobreposicao ES/AR
Manifestages gastrintestinais
Acometimento eséfago
Sim 30 (73,2) 9 (56,2) 3 (75,0) 0,447
Sintomas gastrintestinais
DRGE 9 (22,0) 5 (31,3) 2 (50,0) 0,414
Esofagite 11 (26,8) 2 (12,5) 1 (25,0) 0,510
Gastrite 5(12,2)b 7 (43,8)a 0 (0,0)ab 0,016
Hipotonia esofagica 6 (14,6) 1(6,3) 2 (50,0) 0,088
Dilatagdo es6fago 2 (4,9) 1(6,3) 0(0,0) 0,875
Manifestagdes cardiopulmonares
CVE 81,83+2,32 88,31+ 3,47 85,00 44,74 0,313
CVF - classificagdo
> 80% 22 (53,7) 1 (68,8) 3 (75,0) 0,887
Entre 70 e 80% 13 (31,7) 4(25,0) 1 (25,0)
Entre 50 e 69% 4(9,8) 1(6,2) 0(0,0)
< 50% 2 (4,9) 0(0,0) 0(0,0)
Tomografia do térax
Alterada 19 (46,3) 9 (56,2) 1 (25,0)
Achados na tomografia (n =29)
Fibrose 14 (73,7) 5 (55,6) 1 (100,0) 0,496
Padrao “vidro fosco” 5(26,3) 4 (44,4) 0(0,0)
Eco PSAP 31,2343,19 (n=13) 42,00 (n=1) 8 -
Resultado no ecocardiograma
Alterado 26 (63,4) 7 (43,8) 1 (25,0)
Achados no ecocardiograma (n = 34)
Valvulopatia 11 (26,3)b 7 (100,0)a 0 (0,0)ab 0,014
HVE concéntrica 9 (22,0) 0 (0,0) 1 (100,0) 0,189
Disfuncao diastélica VE 6 (14,6) 2 (28,6) 0 (0,0) 0,924
HAP leve ou moderada 5(12,2) 1(14,3) 0 (0,0) 0,668
Pericardite 4(9,8) 2 (28,6) 0 (0,0) 0,665
Manifestacdes renais
Crise renal
Sim 1(2,4) 0(0,0) 0(0,0) 0,780

ES: esclerose sistémica, AR: artrite reumatoide, DRGE: doenca do refluxo gastroesofagico, CVF: capacidade vital funcional pulmonar, Eco PSAP:
pressao estimada na artéria pulmonar pelo ecocardiograma, HVE: hipertrofia do ventriculo esquerdo, HAP: hipertensao arterial pulmonar.

Os resultados estdo apresentados em média + erro padrao da média ou em frequéncia absoluta (frequéncia relativa). Valor de p no teste Anova
de uma via. Letras diferentes na linha indicam diferenca significativa entre os grupos no pés-teste de Tukey.

aos dos pacientes com AR, LES e outras doencas do coldgeno.?””

Observou-se ainda que pacientes com ES e envolvimento arti-
cular tinham pontuag¢des maiores no HAQ do que pacientes
com artrite psoridsica; enquanto o dominio dor foi maior
em pacientes com ES do que com AR.*° J4 foi descrita uma
associacdo entre HAQ e o déficit funcional ocasionado pelo
comprometimento das méos.?! Ademais, descreve-se que a
incapacidade causada pelo envolvimento das maos nos paci-
entes com ES que nao tinham FRy no momento da avaliacao
foi tdo intensa quanto a observada em uma populacdo de
pacientes com AR com duracdo da doenca comparavel de 10
anos.”’ A utilidade do HAQ na avaliacdo de pacientes com ES
foi demonstrada por estudos que reportaram que ele pode
predizer a evolu¢do e sobrevida nesses pacientes.??33 Neste
trabalho, houve correlagdo linear positiva significativa entre
o sHAQ nos pacientes com artrite e a atividade da doenca,
medida por meio do teste de Pearson. Medsger et al. encon-
traram que os indices de incapacidade do HAQ apresentavam
forte correlacdo com espessamento cutdneo, envolvimento

cardiaco, contraturas digitais, crepitacdo tendinea e envolvi-
mento renal em 1.000 pacientes com ES.*®

Objetivou-se estudar nesta populacdo heterogénea de paci-
entes do Centro-Oeste do Brasil a correlacdo entre a presenca
de artrite clinica e radiologicamente comprovada com as
manifestacdes clinicas e laboratoriais observadas em pacien-
tes com ES. Os pacientes com artrite observada durante o
periodo do estudo totalizaram 32,8% dos pacientes, a mai-
oria apresentava um padrdo de mono ou oligoartrite com
remissao apés inicio do tratamento padrao para esclerose sis-
témica. Contudo, dos 20 pacientes com artrite comprovada,
seis apresentavam um padrao de poliartrite simétrica e aditiva
que acometiam grandes e pequenas articula¢oes com rigidez
matinal prolongada, necessitavam de leflunomida, associada
ou ndo a metotrexate, entre outras medicacdes. Desses seis
pacientes com artrite persistente, quatro apresentavam anti-
peptideo ciclico citrulinado (anti-CCP) positivo, bem como
reducdo do espacgo articular e/ou erosdes subcondrais nas
radiografias das maos. Concluiu-se tratar-se de sobreposicdo
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Tabela 4 - Exames laboratoriais e radiografias das maos de pacientes com ES sem artrite, ES com artrite e sobreposicao

ES/AR
Variavel Grupo Valor de p
ES sem artrite ES com artrite Sobreposicao ES/AR

VHS 28,49 +3,10 27,81+ 6,44 25,00 + 6,44 0,951
PCR 10,21+ 2,67 14,34 +£7,09 11,21+ 6,28 0,792
CPK 130,24 + 17,99 124,25+ 18,13 68,25 + 10,09 0,518
Creatinina 0,77 £0,04 0,70+£0,03 0,79+0,03 0,467
c3 129,90 + 4,52 127,50 +5,17 128,75+ 2,87 0,952
Cc4 32,56+1,76 31,19+2,01 33,25+1,89 0,884
Anti-Ro

Positivo 4(9,8) 3(18,8) 0(0,0) 0,479
Anti-La

Positivo 0(0,0) 1(6,2) 0(0,0) 0,239
Anti-Sm

Positivo 0 (0,0) 1(6,2) 0(0,0) 0,239
Anti-RNP

Positivo 7 (17,1) 2 (12,5) 1(25,0) 0,816
Anti-Jo 1

Positivo 2 (4,9) 0 (0,0) 0 (0,0) 0,604
RX maos

Alterado 18 (43,9) 6 (37,5) 4 (100,0)
Achados no RX de mdos (n=26)

Calcinose 6 (33,3) 3(50,0) 0 (0,0) 0,249

Reabsorcao falanges 12 (66,7) 3(50,0) 2 (50,0) 0,688

Redug@o espago/erosdes subcondrais 0(0,0)b 0 (0,0)b 4 (100,0)a < 0,001
Anti-SCL 70

Positivo 10 (24,4) 5(31,2) 2 (50,0) 0,519
Anticentrémero

Positivo 16 (39,0) 8 (50,0) 2 (50,0) 0,718
Anti-RNA Pol 3

Positivo 7 (17,1) 0 (0,0) 0 (0,0) 0,145
Fator reumatoide

Positivo 4(9,8)b 6 (37,5)a 4 (100,0)a < 0,001

Anti-CCP (n=4) (n=16) (n=4)

Positivo 0 (0,0)b 0 (0,0)b 4 (100,0)a < 0,001

ES: esclerose sistémica, AR: artrite reumatoide, VHS: velocidade de hemossedimentacéo, PCR: proteina C reativa, CPK: creatinofosfoquinase,
C3: fragdo do complemento C3, C4: fragdo do complemento C4, Rx: radiografia.

Os resultados estdo apresentados em média + erro padrdo da média ou em frequéncia absoluta (frequéncia relativa). Valor de p no teste Anova
de uma via. Letras diferentes na linha indicam diferenca significativa entre os grupos no pés-teste de Tukey.

inequivoca com artrite reumatoide e foi necessario associar
rituximabe ao esquema terapéutico de dois pacientes para
melhor controle dos indices compostos de atividade articular.

Existem relatos isolados de artrite erosiva que acomete
punhos e méos, com caracteristicas radiolégicas e sorologi-
cas indistinguiveis daquelas observadas na AR.’ Contudo,
encontra-se ainda em discussdo se a artrite erosiva é parte
da ES, se poderia ser a manifestacdo de uma sindrome de
sobreposicdo ou a manifestacdo de uma doenca diferente
independente.!! Se a artrite reumatoide e a esclerose sisté-
mica poderiam coexistir no mesmo paciente também tem
sido assunto de muita controvérsia.® Enquanto alguns estudos
associam artrite erosiva com a presenca do fator reumatoide e
sugerem uma sobreposicédo entre ambas as doengas,’»'? outros
ndo confirmaram esses dados.’®'3 Nos nossos pacientes,

Tabela 5 - Medicamentos mais frequentemente usados
em pacientes com artrite

Medicamentos (entre pacientes com artrite-n = 20) (n) %

Anti-inflamatérios ndo hormonais 13 (65,0)
Methotrexate 9 (45,0)
Azatioprina 7 (35,0)
Prednisona 6 (30,0)
Difosfato de cloroquina 6 (30,0)
Leflunomida 6 (30,0)
Rituximabe 2 (10,0)

Os resultados estao apresentados em frequéncia absoluta (frequén-
cia relativa).
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Figura 1 - Grafico que apresenta o percentual de pacientes
com fator reumatoide ou anticorpo anti-CCP positivo ou
negativo, entre pacientes com ES sem artrite, ES com artrite
e com sobreposicdao ES/AR. Cada coluna representa o valor
percentual de pacientes. ? Diferenca significativa em relacdo
aos pacientes com ES sem artrite (teste do qui-quadrado,

P <0,001). b Diferenca significativa em relagio aos pacientes
com ES sem artrite e ES com artrite (teste do qui-quadrado,
p <0,001). ES: esclerose sistémica, AR: artrite reumatoide.

embora a presenca de fator reumatoide estivesse relacionada
com a ocorréncia de artrite nos pacientes, somente o anti-CCP
indiscutivelmente esteve relacionado com a real ocorréncia de
sobreposicao entre ES e AR, bem como o achado de reducao
do espaco articular e erosdes subcondrais nas radiografias das
maos desses pacientes.

A prevaléncia de associacdo entre ES/AR varia de 4,3%
a 5,2% entre pacientes com esclerose sistémica.®'"1? Ade-
mais, foi encontrada maior incidéncia de AR em pacientes
com ES do que na populagdo geral* Sugeriu-se que tal
sobreposicao ES/AR seja uma entidade distinta, de acordo com
o background genético distinto dos pacientes: frequéncias sig-
nificantemente aumentadas de HLA-DR3 e HLA-DR11 foram
observadas na ES/AR em comparagao com pacientes com AR
e individuos saudaveis; bem como frequéncias de alelos do
HLA-DR1 e HLA-DR4 (epitopos compartilhados) foram signi-
ficativamente maiores em ES/AR e AR do que em pacientes
com ES ou controles.'? No entanto, resultados obtidos em uma
grande coorte de pacientes caucasianos europeus com ES nao
apoiaram a implicacdo de genes (CCL21, CD244, CDK6) recen-
temente identificados como de susceptibilidade a AR nesses
pacientes.’

Ainda assim, o elo genético representa a melhor explicacdo
para a ocorréncia de sobreposicdo ES/AR.> Diversos estudos
demonstram que as doengas autoimunes se agrupam den-
tro das familias de pacientes com ES.*°3° Em populagdo com
719 pacientes com ES, a AR foi a segunda doenca mais pre-
valente em um estudo de poliautoimunidade (21%) e a mais
comumente observada na autoimunidade familial (18%).>*
Isso apoia o conceito de que essas doencas podem surgir em

uma base genética compartilhada subjacente a vérios fené-
tipos autoimunes, sendo o overlap entre ES/AR apenas um
desses.

Szlics et al. descreveram em pacientes com sobreposicao
entre ES/AR um misto de manifestacdes clinicas caracteris-
ticas tanto para ES quanto para AR, com poliartrite erosiva
em 82%, fibrose pulmonar em 77%, acometimento esofa-
gico em 55% e manifestacdes cardiovasculares, enquanto
envolvimento renal ocorreu em 23% desses pacientes.'? Rela-
taram ainda um padrdo clinico-sorolégico Unico, ja que a
maioria dos pacientes com overlap eram da forma limitada,
com positividade do antitopoisomerase em 23% dos pacien-
tes, mas anticentrémero positivo em apenas 9%.'> Contudo,
encontramos neste estudo nos pacientes com overlap ES/AR
igual propor¢do de pacientes com a forma limitada e a
difusa, bem como 50% de positividade do antitopoisome-
rase e do anticentrémero. Além do mais, ao compararmos as
manifestac¢des clinicas dos pacientes do grupo com artrite pre-
sente, mesmo o subgrupo de sobreposicdo ES/AR, com o grupo
de pacientes com ES sem artrite, ndo foi possivel confirmar
que o overlap ES/AR seja uma entidade clinicamente distinta
da mera associacdo entre ES e AR.

A presenca de fator reumatoide (FR) ja foi observada em
até 25% dos pacientes com ES,° em concordéncia com o pre-
sente estudo, que encontrou taxa de positividade do FR em
22,9% entre 61 pacientes. No nosso caso, a presenca de artrite
se correlacionou significativamente com a positividade do
FR. Misra et al. encontraram a positividade do FR em 80%
dos pacientes com artrite deformante em compara¢do com
13% de positividade nos demais pacientes com ES.® Encon-
tramos FR positivo em 50% dos pacientes com artrite e em
100% dos pacientes com artrite deformante relacionada a
alteracoes radiogréficas, contra 9,8% dos pacientes portado-
res de ES sem artrite. Nesse ultimo grupo de pacientes, o
fator reumatoide provavelmente estava relacionado a sin-
drome de sobreposicdo, ja que os quatro pacientes desse grupo
com FR positivo apresentavam associagdo com sindrome de
Sjogren.

Recentemente, por meio da disponibilidade de ensaios
antipeptideos ciclicos citrulinados (anti-CCP), a porcentagem
de associa¢do com AR anti-CCP positivo tem sido reportada em
1% a 15% dos pacientes com ES.> Descreve-se uma correlacio
estatisticamente significativa entre a positividade do anti-CCP
e a presenca de artrite com erosdes marginais em pacientes
com ES, o que poderia auxiliar no diagnéstico da sobreposicao
entre ES e AR e possibilitar o tratamento apropriado.® Con-
tudo, os anticorpos anti-CCP por si mesmos nao definem a
artrite reumatoide, uma vez que nao se conhece a frequén-
cia da positividade desses anticorpos em pacientes portadores
de ES sem artrite.” Encontramos a positividade do anti-CCP
em 20% dos pacientes com ES com artrite presente e em
100% dos pacientes com artrite deformante relacionada a
altera¢des radiogréaficas, contra nenhum dos pacientes com
ES sem artrite.

Encontramos alteracdes radiograficas em 42,6% dos paci-
entes com ES, caracterizadas sobretudo por reabsorcao das
falanges distais (65,4%) e calcinose (34,6%) em ambos os
grupos com e sem artrite. Contudo, nos pacientes com sino-
vite que apresentavam altera¢des nas radiografias das maos,
foram observadas alteracdes radiolégicas compativeis com
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artrite reumatoide em 50% desses pacientes, caracterizadas
por reducao do espaco articular e/ou erosdes subcondrais.
Essas alteracdes AR like somente foram encontradas em qua-
tro pacientes com diagnéstico de overlap ES/AR. Contudo, tanto
em pacientes com ES e artrite ou pacientes com sobreposicao
ES/AR, observou-se a presenca de reabsorcao das falanges dis-
tais e calcinose, porém essas alteragdes patognomonicas de
ES foram observadas menos comumente no segundo grupo.
Enquanto isso, Allali et al. encontraram alteracdes radioldgi-
cas em 80% de 46 pacientes com ES que apresentavam artrite,
incluindo redugao do espaco articular em 37% e erosdes em
43% desses pacientes.’ O mesmo pesquisador encontrou como
sitios mais comuns de ocorréncia de erosdes as articulacoes
interfalangeanas proximais e as radiocarpais.’ Em uma coorte
com 58 pacientes com ES, Schmeiser et al. encontraram sinais
de artrite em 31% dos pacientes, 19% clinicamente e 26% radi-
ologicamente. Em metanalise de sete estudos, foi observada a
prevaléncia de 26% de artrite detectavel radiologicamente em
pacientes com ES.?

A maior ocorréncia de gastrite e valvulopatia cardiaca
observada somente em pacientes com ES e artrite, mas nao
nos demais grupos, pode ser explicada pelo uso mais pro-
longado e em maior quantidade de anti-inflamatérios néo
hormonais (AINHs) em decorréncia das dores articulares. O
grupo de pacientes com sobreposicao ES/AR, apesar de apre-
sentar artrite persistente, prontamente iniciou uso de drogas
modificadoras do curso da doenga (DMARDs) em detrimento
do uso de AINHs. O bloqueio da ciclooxigenase causado
pelo uso de AINHs reduz a producdo de prostaglandinas
inflamatoérias, altera o balanco de fatores vasoconstrito-
res e dilatadores, contribui com a retencdo hidrica e
elevacao da pressao arterial, ocasiona descompensacdo de
insuficiéncia cardiaca e valvulopatias.’®*! Os pacientes do
estudo com ES e artrite apresentavam maior associa¢do
com hipertensdo arterial sistémica (dados ndo publicados)
e os dois pacientes do estudo com ES e artrite, que apre-
sentavam valvulopatias, ndo apresentavam associacdo com
febre reumatica, lipus eritematoso sistémico ou sindrome
antifosfolipide.

Em rela¢do ao uso de DMARDSs, a literatura é escassa sobre
leflunomida (LFD) na esclerose sistémica. Sebastiani et al.
observaram em trés pacientes que a LFD foi capaz de melhorar
a artrite associada a ES. Além do mais, o envolvimento orga-
nico permaneceu estavel em dois casos, enquanto a esclerose
cutinea melhorou no outro paciente.””

A eficicia do uso de rituximabe (RTX) como droga modi-
ficadora em pacientes com artrite reumatoide ja estd bem
documentada. Em pacientes com ES seu uso parece ser seguro
e bem tolerado.*?*** Estudo controlado prévio com RTX indi-
cou que ele pode melhorar a funcao pulmonar de pacientes
com ES,*2 além de ter sido descrita uma melhoria cutinea
por meio do escore de Rodnan modificado*?** ou métodos
histolégicos,*>** o que poderia sugerir um papel potencial de
modificador da doenca no processo fisiopatolégico de fibrose
na ES, por meio da deplecdo de linfécitos B. Na AR, a res-
posta clinica eficaz ndo se correlacionou necessariamente com
o grau de infiltracdo de células B em tecidos sinoviais antes
do tratamento.*®> Mas na medida em que a infiltracdo local
de células B seja um componente importante do modo de
acdo do RTX, Lafyatis et al. salientam que essa terapia pode

ser mais eficaz quando os tecidos-alvo mostram infiltrados
repletos de células B, tais como na fibrose pulmonar
associada a ES.*

Nao foram usados nos nossos pacientes os medicamentos
biolégicos bloqueadores do fator de necrose tumoral (anti-
-TNF), embora eles tenham se mostrado Uteis e efetivos
no tratamento de artrite inflamatéria associada & ES.*>8
Bosello et al. sugeriram que o uso de anti-TNF em médio
prazo poderia ser benéfico também para reduzir a progres-
sdo da doenca fibrética e o controle das ulceracdes.*® No
entanto, outros estudos nédo observaram melhoria do escore
cuténeo e da funcdo pulmonar com a terapia.*>*’ Ademais,
Omair et al. relataram malignidades (cdncer de mama, car-
cinoma basocelular e leucemia) em um terco dos pacientes
que receberam terapia anti-TNF* e atualmente o grupo
europeu de especialistas em pesquisa e ensaios com escle-
rodermia e esclerose sistémica (Eustar) ndo recomenda o uso
rotineiro.*®

Em relagdo ao uso de outros bioldgicos na ES, ndo foi neces-
sario o uso nos nossos pacientes com artrite devido a boa
resposta com uso de rituximabe, embora o grupo Eustar tenha
concluido em estudo observacional que tocilizumabe e aba-
tacepte pareceram ser seguros e efetivos no tratamento de
poliartrite refrataria em pacientes com ES, porém néo foram
observadas mudangas significativas na fibrose pulmonar ou
cuténea em ambos os grupos.*’

O ponto fraco do estudo foi a heterogeneidade da
populacao estudada, com pacientes com longo estadiamento
clinico da enfermidade, bem como o niumero pequeno de paci-
entes no grupo de overlap ES/AR. A relevancia do estudo é
descrever pela primeira vez no pais as caracteristicas clinico-
-laboratoriais dessa sobreposi¢do em pacientes com ES. Ainda,
este trabalho ratifica o papelrelevante da radiografia das méaos,
do fator reumatoide e do anti-CCP na avaliacdo de artrite em
pacientes com ES. E possivel correlacionar a positividade de
ambos anticorpos com a ocorréncia de associacao entre ES e
AR.

Conclusoes

Enquanto a frequéncia de artrite clinica observada em paci-
entes com esclerose sistémica foi de 32,8%, a verdadeira
sobreposicdo entre esclerose sistémica e artrite reumatoide
foi de 6,6% neste estudo.

Com excecdo de maior ocorréncia de gastrite e valvulopatia
cardiaca, ndo se observaram distintas manifestacdes clini-
cas em pacientes portadores de ES e presenca de artrite em
comparac¢do com grupo de pacientes sem artrite.

No entanto, o percentual de pacientes com artrite que apre-
sentavam alteracdes radiograficas e fator reumatoide positivo
foi significativamente maior do que o daqueles pacientes com
ES sem artrite. Observou-se ainda a frequéncia de anti-CCP
positivo em 20% dos pacientes com artrite contra nenhum
paciente com ES sem artrite.

Conflitos de interesse

Os autores declaram nao haver conflitos de interesse.



REV BRAS REUMATOL.2016;56(4):287-298

297

REFERE NCIAS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Varga J, Abraham D. Systemic sclerosis: a prototypic

multisystem fibrotic disorder. J Clin Invest. 2007;117(3):557-67.

. Herrick AL, Worthington J. Genetic epidemiology Systemic

sclerosis. Arthritis Res. 2002;4(3):165-8.

. Coral-Alvarado P, Pardo AL, Castano-Rodriguez N,

Rojas-Villarraga A, Anaya JM. Systemic sclerosis: a world wide
global analysis. Clin Rheumatol. 2009;28:757-65.

. Beyer C, Schett G, Gay S, Distler O, Distler JHW. Hypoxia in the

pathogenesis of systemic sclerosis. Arthritis Res Ther.
2009;11:220-9.

. Clements PJ, Allanore Y, Khanna D, Singh M, Furst DE.

Arthritis in systemic sclerosis: systematic review of the
literature and suggestions for the performance of future
clinical trials in systemic sclerosis arthritis. Semin Arthritis
Rheum. 2012;41:801-14.

. Misra R, Darton K, Jewkes RF, Black CM, Maini RN. Arthritis

in scleroderma. British ] Rheumatol. 1995;34:831-7.

. Catoggio LJ, Evison G, Harkness JAL, Maddison PJ. The

arthropathy of systemic sclerosis (scleroderma); comparison
with mixed connective tissue disease. Clin Exp Rheumatol.
1983;1:101-12.

. Rodnan GP, Medsger TA Jr. The rheumatic manifestations of

progressive systemic sclerosis (scleroderma). Clin Orthop Rel
Res. 1968;57:81-92.

. Allali F, Tahiri L, Senjari A, Abouqgal R, Hajjaj-Hassouni N.

Erosive arthropathy in systemic sclerosis. BMC Public Health.
2007,7:260.

Fernandes SEM, Marques Neto JF, Finetti RMI, Samara AM.
Manifestac¢des osteoarticulares na esclerose sistémica. Rev
Bras Reumatol. 1988;28(3):65-9.

Schmeiser T, Pons-Kithnemann J, Ozden F, Miiller-Ladner U,
Dinser R. Arthritis in patients with systemic sclerosis. Europ J
Intern Med. 2012;23:25-9.

Sziics G, Szekanecz Z, Zilahi E, Kapitany A, Barath S, Szamosi
S, et al. Systemic sclerosis-rheumatoid arthritis overlap
syndrome: a unique combination of features suggests a
distinct genetic, serological and clinical entity. Rheumatology.
2007;46:989-93.

Coustet B, Dieude P, Wipff ], Avouac J, Hachulla E, Diot E, et al.
Association study of 3 rheumatoid arthritis risk loci in
systemic sclerosis in a European caucasian population. Clin
Exp Rheumatol. 2011;29(65):S6-9.

Hoogen F, Khanna D, Fransen J, Johnson SR, Baron M, Tyndall
A, et al. 2013 classification criteria for systemic sclerosis: an
American college of rhematology/European league against
rheumatism collaborative initiative. Ann Rheum Dis.
2013;72:1747-55.

LeRoy EC, Medsger TA Jr. Criteria for the classification of early
systemic sclerosis. ] Rheumatol. 2001;28(7):1573-6.

Aletaha D, Neogi T, Silman AJ, Funovits J, Felson DT, Bingham
CO 1II, et al. 2010 Rheumatoid arthritis classification criteria.
An American College of Rheumatology/European League
Against Rheumatism collaborative initiative. Arthritis
Rheum. 2010;62(9):2569-81.

Valentini G, D’Angelo S, Rossa AD, Bencivelli W, Bombardieri
S. European Scleroderma Study Group to define disease
activity criteria for systemic sclerosis. IV. Assessment of skin
thickening by modified Rodnan skin score. Ann Rheum Dis.
2003;62:904-5.

Medsger TA Jr. Natural history of systemic sclerosis and the
assessment of disease activity, severity, functional status, and
psychologic well-being. Rheum Dis Clin N Am. 2003;29:255-73.
Valentini G, Silman AJ, Veale D. Assessment of disease
activity. Clin Exp Rheumatol. 2003;21(S29):539-41.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Rannou F, Poiraudeau S, Berezné A, Baubet T, Le-Guern V,
Cabane J, et al. Assessing disability and quality of life in
systemic sclerosis: construct validities of the Cochin hand
function scale, health assessment questionnaire (HAQ),
systemic sclerosis HAQ, and medical outcomes study 36-item
short form health survey. Arthritis Rheum. 2007;57(1):94-102.
Dellavance A, Gabriel A Jr, Cintra AFU, Ximenes AC, Nuccitelli
B, Tabilerti BH, et al. Il Consenso Brasileiro de Fator
Antinuclear em células Hep-2. Rev Bras Reumatol.
2003;43(3):129-40.

McClain MT, Ramsland PA, Kaufman KM, James JA. Anti-Sm
autoantibodies in systemic lupus target highly basic surface
structures of complexed spliceosomal autoantigens. J
Immunol. 2002;168:2054-62.

Sato S, Hamaguchi Y, Hasegawa M, Takehara K. Clinical
significance of anti-topoisomerase I antibody levels
determined by Elisa in systemic sclerosis. Rheum.
2001;40:1135-40.

Codullo V, Morozzi G, Bardoni A, Salvini R, Deleonardi G, Pita
O, et al. Validation of a new immunoenzymatic method to
detect antibodies to RNA polymerase III in systemic sclerosis.
Clin Exp Rheumatol. 2007;25:373-7.

Sebastiani M, Giuggioli D, Vesprini E, Caruso A, Ferri C.
Successful treatment with leflunomide of arthritis in
systemic sclerosis patients. Rheumatology. 2006;45:1175-6.
Sampaio-Barros PD, Bortoluzzo AB, Marangoni RG, Rocha LF,
Del Rio APT, Samara AM, et al. Survival, causes of death, and
prognostic factors in systemic sclerosis: analysis of 947
Brazilian patients. ] Rheumatol. 2012;39:1971-8.

Skare TL, Luciano AC, Fonseca AE, Azevedo PM.
Autoanticorpos em esclerodermia e sua associagao ao perfil
clinico da doenca. Estudo em 66 pacientes do sul do Brasil. An
Bras Dermatol. 2011;86(6):1075-81.

Jezler SFO, Santiago MB, Andrade TL, Araujo Neto C, Braga H,
Cruz AA. Comprometimento do intersticio pulmonar em
portadores de esclerose sistémica progressiva. Estudo de uma
série de 58 casos. ] Bras Pneumol. 2005;31(4):300-6.

Morita Y, Muro Y, Sugiura K, Tomita Y, Tamakoshi K. Results
of the Health Assessment Questionnaire for Japanese
patients with systemic sclerosis - measuring functional
impairment in systemic sclerosis versus other connective
tissue diseases. Clin Exp Rheumatol. 2007;25:367-72.

Pope J. Measures of systemic sclerosis (Scleroderma). Arthritis
Care Res. 2011;63(S11):S98-111.

Merkel PA, Herlyn K, Martin RW, Anderson JJ, Mayes MD, Bell
P, et al. Measuring disease activity and functional status in
patients with scleroderma and Raynaud’s phenomenon.
Arthritis Rheum. 2002;46(9):2410-20.

Georges C, Chassany O, Mouthon L, Tiev K, Toledano C, Meyer
O, et al. Validation of French version of the Scleroderma
Health Assessment Questionnaire (SSc HAQ). Clin Rheumatol.
2005;24:3-10.

Danieli E, Airo P, Bettoni L, Cinquini M, Antonioli CM,
Cavazzana I, et al. Health-related quality of life measured by
the Short Form 36 (SF-36) in systemic sclerosis: correlations
with indexes of disease activity and severity, disability,

and depressive symptoms. Clin Rheumatol. 2005;24:48-54.
Hudson M, Rojas-Villarraga A, Coral-Alvarado P,
Lépez-Guzman S, Mantilla RD, Chalem P, et al.
Polyautoimmunity and familial autoimmunity in systemic
sclerosis. ] Autoimm. 2008;31:156-9.

Agarwal SK, Tan FK, Arnett FC. Genetics and genomic studies
in scleroderma (systemic sclerosis). Rheum Dis Clin N Am.
2008;34(1):17-40.

Koumakis E, Dieudé P, Avouac J, Kahan A, Allanore Y. Familial
autoimmunity in systemic sclerosis - results of a
french-based case-control family study. ] Rheumatol.
2012;39:532-8.


http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0250
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0255
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0260
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0265
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0270
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0275
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0280
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0285
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0290
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0295
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0300
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0305
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0310
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0315
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0320
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0325
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0330
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0335
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0340
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0345
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0350
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0355
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0360
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0365
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0370
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0375
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0380
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0385
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0390
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0395
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0400
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0405
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0410
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0415
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0420
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0425

298

REV BRAS REUMATOL.2016;56(4):287-298

37.

38.

39.

40.

41.

42.

43.

44.

Hemminki K, Li X, Sundquist J, Sundquist K. Familial
associations of rheumatoid arthritis with autoimune diseases
and related conditions. Arthritis Rheum. 2009;60(3):661-8.
Jawaheer D, Seldin MF, Amos CI, Chen WV, Shigeta R,
Monteiro J, et al. A genomewide screen in multiplex
rheumatoid arthritis families suggests genetic overlap with
other autoimune diseases. Am ] Hum Genet. 2001;68:927-36.
Caramaschi P, Biasi D, Volpe A, Carletto A, Cecchetto M,
Bambara LM. Coexistence of systemic sclerosis with other
autoimune diseases. Rheumatol Int. 2007;27:407-10.
McGettigan P, Henry D. Current problems with non-specific
COX inhibitors. Curr Pharm Des. 2000;6(17):1693-724.

Brooks PM, Kean WF, Kassam Y, Buchanan WW. Problems

of antiarthritic therapy in the elderly. ] Am Geriatr Soc.
1984;32(3):229-34.

Daoussis D, Liossis SNC, Tsamandas AC, Kalogeropoulou C,
Kazantzi A, Sirinian C, et al. Experience with rituximab in
scleroderma: results from a 1-year, proof-of-principle study.
Rheumatology. 2010;49:271-80.

Lafyatis R, Kissin E, York M, Farina G, Viger K, Fritzler MJ, et al.
B cell depletion with rituximab in patients with diffuse
cutaneous systemic sclerosis. Arthritis Rheum.
2009;60(2):578-83.

Smith V, Praet JTV, Vandooren B, Der Cruyssen BV, Naeyaert
JM, Decuman S, et al. Rituximab in diffuse cutaneous

45.

46.

47.

48.

49.

systemic sclerosis: an open-label clinical and
histopathological study. Ann Rheum Dis. 2010;69:

193-7.

Phumethum V, Jamal S, Johnson SR. Biologic therapy

for systemic sclerosis: a systematic review. ] Rheumatol.
2011,;38:289-96.

Bosello S, De Santis M, Tolusso B, Zoli A, Ferraccioli G. Tumor
necrosis fator-a inhibitor therapy in erosive polyarthritis
secundary to systemic sclerosis. Ann Intern Med.
2005;143(12):918-20.

Omair MA, Phumethum V, Johnson SR. Long-term safety and
effectiveness of tumour necrosis fator inhibitors in systemic
sclerosis patients with inflammatory arthritis. Clin Exp
Rheumatol. 2012;30(71):S55-9.

Distler JHW, Jordan S, Airo P, Alegre-Sancho JJ, Allanore Y,
Gurman AB, et al. Is there a role for TNF-a antagonists in the
treatment of SSc? EUSTAR expert consensus development
using the Delphi technique. Clin Exp Rheumatol.
2011;29(65):S40-5.

Elhai M, Meunier M, Matucci-Cerinic M, Maurer B,
Riemekasten G, Leturcq T, et al. Outcomes of patients with
systemic sclerosis-associated polyarthritis and myopathy
treated with tocilizumab or abatacept: a Eusar observational
study. Ann Rheum Dis. 2013;72:1217-20.


http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0430
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0435
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0440
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0445
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0450
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0455
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0460
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0465
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0470
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0475
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0480
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0485
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490
http://refhub.elsevier.com/S0482-5004(15)00030-3/sbref0490

	Sobreposição de esclerose sistêmica e artrite reumatoide: uma entidade clínica distinta?
	Introdução
	Objetivos
	Métodos
	Análise estatística
	Resultados
	Discussão
	Conclusões
	Conflitos de interesse
	Referências


