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RESUMO

Introducdo: A capilaroscopia periungueal (CPU) tem sido relacionada ao dano a 6rgédos-alvo na
esclerose sistémica (ES). No entanto, estudos relativos a gravidade das alteracdes da CPU com a
mortalidade evidenciam resultados discrepantes. Este estudo tem como objetivo verificar
associacao da gravidade da microangiopatia periférica na CPU com o risco de morte na ES.
Pacientes e métodos: Cento e setenta pacientes com ES foram prospectivamente avaliados e
acompanhados em média de 9,3 anos. Além da avaliagéo clinica, os pacientes foram submetidos
a sorologia, testes de funcdo pulmonar, ecocardiograma e tomografia computadorizada pulmonar
de alta resolucdo (TCAR). A perda capilar na CPU foi avaliada pelo escore avascular (EA), que
varia de 0 a 3. O numero médio de ectasias, megacapillaries e hemorragias por dedo também foi
registrado. O modelo de Cox proporcional Uni e Multivariado foi utilizado para analisar a
associacao do escore avascular com o risco de morte atraves da associacdo Hazard ratio (HR).
Resultados: Por analise de Cox univariada, o escore avascular associado a mortalidade foi
estatisticamente significativo (HR = IC 1.54, 95%: 1.13-2.09, p = 0.006), mas outras variaveis
capilaroscopicas (numero de ectasias, megacapillaries e hemorragias por dedo) ndo foram (p>
0,40 para todos os testes). Apds o ajuste para escore de pele, idade, sexo, origem étnica, e sinais
de isquemia digital, a associacdo entre o escore avascular perdeu significancia estatistica (HR =
1.23, IC: 0.84-1.81, p = 0.276). Também n&do houve associacao significativa do escore avascular
quando ajustado para uma combinacéo de resultados de exames complementares.

Conclusbes: A gravidade da desvascularizacdo na CPU esta relacionada a um maior risco de
mortalidade na ES; No entanto, a associacdo nao € estatisticamente significativa apos ajuste para
outras variaveis clinicas e laboratoriais. Apesar do fato de ndo mostrar uma associacao
independente do EA com a mortalidade, consideramos que é util na avaliacdo de pacientes com
diagnostico de esclerose sistémica, uma vez que pode dar uma visdo geral e confiavel da

gravidade da doenca.

Palavras chave: esclerose sistémica, capilaroscopia, mortalidade, estudos de coorte.



ABSTRACT

Introduction: The nailfold capillaroscopy (NCF) has been related to end-organ damage in
Systemic sclerosis (SSc). However, studies relating the severity of NCF alterations with mortality
have rendered mixed results. This study aims to verify the association of the severity of
peripheral microangiopathy in the NFC with the risk of death in SSc.

Patients and methods: One hundred and seventy SSc patients were prospectively evaluated and
followed a mean of 9.3 years. Besides clinical evaluation, patients underwent serology,
pulmonary function tests, Doppler echocardiography, and pulmonary high resolution computed
tomography (HRCT). Capillary loss on NCF was evaluated using the avascular score (AS),
ranging from 0 to 3. The mean number of ectasias, megacapillaries and hemorrhages per finger
was also recorded; univariate and multivariate Cox proportional models were used to analyze the
association of the AS with the risk of death using hazard ratios (HR).

Results: By univariate Cox analysis, the AS was statistically significantly associated with
mortality (HR = 1.54, 95% CI: 1.13 to 2.09, p = 0.006), but other capillaroscopic variables
(number of ectasias, megacapillaries and hemorrhages per finger) were not (p> 0.40 for all tests).
After adjustment for skin score, age, gender, ethnic background, and signs of digital ischemia, the
association between the AS weakened and lost statistical significance (HR = 1.23, CI: 0.84 to
1.81, p=0.276). There was also no significant association of the avascular score when adjusted for
a combination of results of complementary tests.

Conclusions: The severity of devascularization on NCF is related to a higher risk of mortality in
SSc; however, the association disappeared after adjustment for other clinical and laboratory
variables. Despite the fact that we were not able to show an independent association of the AS
with mortality, we consider it useful in the evaluation in patients diagnosed with systemic

sclerosis, since it can give a general view and reliable view of the severity of the disease.

Keywords: systemic sclerosis, capillaroscopy, mortality, cohort studies.
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1.0 INTRODUCAO

A esclerose sistémica (ES) € uma doenca caracterizada por disfungéo vascular, fibrose da pele
e visceral e autoanticorpos circulantes. Sua histdria natural varia de um periodo relativamente
benigno, com uma condicdo de pouca doenga sintomatica até uma doenca rapidamente
progressiva, com alto risco de mortalidade. Acometimento pulmonar (fibrose ou doenca vascular)
¢ atualmente a mais importante causa de mortalidade nessa doenca. Entre as formas de avaliacéo
da disfuncdo vascular que ocorre na ES, a capilaroscopia periungueal (CPU) é um método de
facil execucdo e ndo-invasivo. Este estudo objetiva examinar a microangiopatia periférica mais

grave na CPU como fator preditivo de morte em uma coorte de pacientes com ES.

2.0 REVISOES DA LITERATURA

2.1 Historia e definicdo da esclerose sistémica

Relatado por Hipocrates como “doentes que mumificavam em vida”, foi apenas no século
XVIII que a esclerodermia tornou-se uma entidade clinica, a partir da descricdo de Carlos Curzio,
em Napoles (1753). Porém o termo “esclerodermia” (skleros = duro e dermis = pele) passou a ser
utilizado somente a partir de 1832. Mais recentemente passou a ser denominada esclerose
sistémica (1). A ES é uma doenca auto imune, crénica e heterogénea cuja a patogénese €
caracterizada por: vasculopatia de pequenos vasos, producdo de autoanticorpos, e disfungédo de
fibroblastos levando ao aumento da deposi¢do de matriz extracelular (2). Destaca-se pela
presenca de auto anticopos especificos como anticentrdmero e antitopoisomerase-1 (3). As
principais manifestacdes clinicas da ES sdo: Fendémeno de Raynaud (FRy), esclerodermia,
dismotilidade esofagica, pneumonite, hipertensdo arterial pulmonar, crise renal esclerodérmica,
artrite e miosite. A extensdo do espessamento cutaneo tem sido considerada um importante fator
de progndstico por diversos autores (4). De acordo com o tipo de envolvimento cutaneo
(esclerodermia), ha duas formas de ES: difusa (esclerodermia de membros, cabeca e tronco) e

limitada (esclerodermia de extremidades de membros e cabeca (5).
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2.2 Mortalidade na esclerose sistémica

A baixa prevaléncia e a dificuldade de se definir critérios de atividade da ES, assim como
poucos estudos controlados, randomizados e duplo-cegos, dificulta o estabelecimento e a
avaliacdo da eficicia dos planos terapéuticos. Verifica-se em geral uma sobrevida em torno de
70% aos cinco anos de doenca, caindo para 50-55% aos dez anos (19).

Varios fatores de risco tém sido associados com o aumento da mortalidade, incluindo a
presenca de grande envolvimento da pele, comprometimento cardiaco e/ou pulmonar, doenca
renal, e a presenca de anticorpos antitopoisomerase | e/ou anti-Th/Tho, o sexo masculino e idade
mais jovem no inicio da doenca também pode estar associada a um aumento da mortalidade (7)
(26) (27) (28).

Atualmente, o acometimento pulmonar, presente em 70% dos pacientes, é o responsavel
pelos oObitos relacionados a ES (18). Hachulla et al., analisaram os fatores de risco de morte em
uma série de 546 pacientes franceses com ES e encontraram uma associacdo entre os 6bitos e
HAP em 32,2% dos casos, justificando a realizacdo precoce do ecocardiograma (24). Resultados
similares enfatizando o acometimento pulmonar como a maior causa de Obitos foram
demonstrados em uma série de pacientes com ES de diferentes etnias, publicados na ultima
década na Espanha (4), Hungria (30) e na Tailandia (31).

Nos pacientes com ES difusa a maior causa de morte € o acometimento sistémico da
doenca, ou seja, 0 dano a érgdo-alvo, como o rim, o coracdo, 0 pulmao e o trato gastrointestinal,
ja na forma limitada, neoplasias e doencas cardiovasculares também contribuem para o aumento
da mortalidade (29). Em uma metanalise por Elhai Muriel et al., 11% das mortes foram atribuidas
a doenca renal, constatando a melhora do tratamento da crise renal esclerodérmica com o uso de
inibidores da conversao de angiotensina (32).

A tabela 1, abaixo, representa os estudos de coorte de sobrevida em ES, com as

informagdes da amostra, numero de mortes, causas de morte e 0 acompanhamento:
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Estudo Autores Amostra | Obitos Causas doobito Seguimento
3 HAP, 1 fibrose pulmonar,1
K ¢ al HAP+fibrose pulmonar, 1
Coorte ayseret al. envolvimento miocardico
. (15) 123 12 ; \ 2001-2009
Prospectiva 2013 relacionado a ES, 1 IAM, 1
PNM, 1 septicemia e 2 morte
subita
Sampaio- 110 associadas a ES (pulméao
Coorte Barros et al. 48.1%, coragao 24.5%)
. (29) 947 168 58 ndo associada a ES (infec¢do, | 1991 - 2010
Prospectiva .
2012 doenca cardiovascular e
cerebrovascular e cancer)
12 HAP relatada
8 HAP ndo relatada
Coorte Foocharoenet 2 CRE
P . al. (33) 60 20 6 infeccdo pulmonar 2005 -2008
rospectiva : e
2011 3 pneumonias aspirativa
1 tuberculose pulmonar
2 desconhecida
Coorte Hissariaet al. 204 ES limitada
Prospectiva (34) 786 331 70 ES difusa 1993-2007
P 2011 17 overlap
5 HAS
Al-Dhaheret al.
Coorte (35) 185 | 42 9 CRE 1994- 2004
Prospectiva 10 DPI
2010 .
9doenca cardiaca
Coorte Kim et al. (36) CVF <70%: HR 2.8 )
Retrospectiva 2010 230 33 causa cardiaca: HR 4.2 1972-2007
55% associada & ES (35% DPI, 2004-2008
Tvndallet al 26% HAP, 26% cardiopatia)
Coorte y ' 41% ndo associada a ES (33%
i (25) 5860 284 . < .
Prospectiva infeccéo, 31% cancer, 29%
2010 .
cardiovascular)
4% causa desconhecida
36 associados a ES (28
cardiopulmonar,
Coorte Jovenet al. (37) 4vascular periférica, .
Retrospectiva 2010 204 a4 3 TGI, 1 envolvimento renal 1980-2006
5 ndo associado a ES (3 cancer e 2
infeccdo)
29 associadas & ES (10 de causa
Assassiet al pulmonar, 4 cardiaca, 2
. Coortg (38) 250 59 gastrointestinal e 1 complicacéo 2005-2008
rospectivo 2009 muscular)
12 n&o associado a ES
11 indeterminado
Coorte Hachulla 24 associadas a ES (17 HAP, 2
Prospectivo et al. (24) 546 47 fibrose pulmonar, 2 TGI, 3 CRE) | 2002-2003
P 2009 23 ndo associada a ES (8 cancer, 4
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infeccéo, 2 cardiocerebrovascular,
2 outra causa, 7 causa
desconhecida

(13 dos 20 complicacéo

Coorte Arias-Nufiez cardiopul_mona(
Retrospectiva et.al(39) 78 20 11 dos 13_ associadas a ES (5 1988-2006
2008 HAP, 5 fibrose pulmonar, 1
cancer)
1.374
Coorte Chunget al. 2%%12 25.8% doenga cardiovascular
P i (40) 2.847 23.9% doenca respiratoria 2002 - 2003
rospectiva 2007 1.473
em
2003
Coorte Czirjaket al. 65% as_sociad_a a,E_s com doenga
Prospective (41) 366 86 cardiorespiratoria 14% néo 1983-2005
2007 associada & ES
7 complicacdo pulmonar
3 1AM
2 oclusdo intestinal
1 infarto mesentérico
Retﬁ)‘;ggcetiva Tradgtog'é “42) | gs 17 1AVC 1980-2004
1 CRE
1 sepeticemia
1 TEP
1 fibrose esofagica pos radioterpia
21 insuficiéncia cardiaca
4 cancer
Coorte Alamanos et 3 doenga coronariana
Retrospecti al. (43) 109 36 3 dognga _ce_rebr_ovascular 1976-1996
pectiva A
2005 2 insuficiéncia renal
1 infecgéo
2 causas desconhecida
loannidiset al. 30 redqal
reore (44) 1645 | 578 42 cardiaca 1985-1996
etrospectiva 2005 35 fibrose pulmonar
41 HAP
Simeon et al. fib ! CRIIE
o Coorte @) 79 12 2 fibrose pulmonar 1976-1996
etrospectivo 2 HAP
2003 .
1 cancer
Coorte Scusselet al. 35 associfldas aES
Prospectivo (28) 309 66 13 cancer 1984-1999
2002 10aterosclerose
109 causa desconhecida
62 associada a ES+ acometimento
Coorte Ferri et al. (45) 1012 279 cardiaco 1955-1999

Retrospectivo

2002

40 associadas a ES +
acometimento pulmonar
15 associadas a ES +
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acometimento pulmonar +
cardiaco
25 cancer
21 causa renal
07 miscelanea

Coorte Bryan
P . et al. (46) 280 236 ndo relatado 1982-1991
rospectiva 1999

Jacobsenet al associada a ES: 17 CRE, 10 HAP,

Coorte 3fibrose
Retrospectivo (26) 344 160 12% infecgio 1960-1996

1998 19% cancer
15 associadas a ES (10 fibrose
Coorte Hesselstrandet pulmonar, 1 cardiovascular, 1
Retrospectiva al. (47) 249 49 CRE, 3TGI) 1983-1995
P 1998 14 provével ES
10 ndo associada a ES
Coortg Leeetal. (48) 237 177 28% ndo associada & ES 1979-1930
Prospectiva 1992
Coorte Altman et al. 68% associada & ES
P . 27) 264 132 o SN 1973-1977
rospectiva 1991 32% ndo associada a ES

2.3 Estratégias para localizar e selecionar as informagdes

Este estudo constitui-se em uma revisdo narrativa da literatura especializada. Foi realizada
estratégia sistematica de busca que envolveu as seguintes bases de dados: Lilacs, Scielo, Pubmed
e banco de teses da CAPES, no periodo de 1960 a 2015, realizada em 31 abril de 2014. As
palavras chave utilizadas na busca foram esclerose sistémica e mortalidade. Os critérios de
inclusdo foram os estudos longitudinais de 5 ou mais anos de observacdo que se propusessem a
avaliar mortalidade em pacientes com ES, publicados em inglés, portugués ou espanhol, com os
seguintes termos: (((((Scleroderma, Diffuse[Mesh Terms]) AND Scleroderma, Systemic)) AND
(Systemic Sclerosis) OR Sclerosis, Systemic) OR Systemic Scleroderma) OR Scleroderma,
Progressive) OR Progressive Scleroderma) OR Diffuse Cutaneous Systemic Sclerosis) OR
Sudden Onset Scleroderma) OR Scleroderma, Sudden Onset) OR Sclerodermas, Sudden Onset)
OR Sudden Onset Sclerodermas) OR Diffuse Systemic Scleroses) OR Diffuse Systemic
Sclerosis) OR Scleroses, Diffuse Systemic) OR Sclerosis, Diffuse Systemic) OR Systemic
Scleroses, Diffuse) OR Systemic Sclerosis, Diffuse) OR Diffuse Scleroderma) OR Sclerosis,

Progressive Systemic) OR Progressive Systemic Sclerosis) OR Systemic Sclerosis, Progressive))
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AND (Mortality)) AND (Mortalities) OR Case Fatality Rate) OR Case Fatality Rates) OR Rate,
Case Fatality) OR Rates, Case Fatality) OR Mortality, Excess) OR Excess Mortalities) OR
Mortalities, Excess) OR Excess Mortality) OR Decline, Mortality) OR Declines, Mortality) OR
Mortality Declines) OR Mortality Decline) OR Mortality Determinants) OR Determinant,
Mortality) OR Mortality Determinant) OR Determinants, Mortality) OR Mortality, Differential)
OR Differential Mortalities) OR Mortalities, Differential) OR Differential Mortality) OR Age-
Specific Death Rate) OR Age-Specific Death Rates) OR Death Rate, Age-Specific) OR Death
Rates, Age-Specific) OR Rate, Age-Specific Death) OR Rates, Age-Specific Death) OR Age
Specific Death Rate) OR Death Rate) OR Death Rates) OR Rate, Death) OR Rates, Death) OR
Mortality Rate) OR Mortality Rates) OR Rate, Mortality) OR Rates, Mortality). Os critérios de

exclusdo foram estudos que ndo eram de coorte sobre mortalidade na esclerose sistémica.
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Figura 1: Fluxograma da estratégia de busca para localizar e selecionar as informacdes

Resultados na busca em periodicos
indexados
LILACS n= 390, Scielo n =199,
Pubmed n=771

Delineamento da revisdo
LILACS n= 31, Scielon =132,
Pubmed n= 231

o Artigos excluidos
n=53

¥

Recuperacdo de artigos com texto

completo
(citacdes potencialmente relevantes)
N=221
Artigos excluidos segundo critérios de
- inclusdo:

L Estudos de caso n=13

Estudos incluidos na revisdo Artigo de revisdo n=8
n=100

¥

Estudos de coorte incluidos na revisdo
n=24

2.4 Avaliacao da disfuncgao vascular

Entre as formas de avaliacdo da disfuncdo vascular que ocorre na doenca a CPU se destaca
como um metodo de facil execucdo e nao-invasivo. A CPU avalia o niUmero de hemorragias e o ¢
padrdo de distribuicdo (focal ou difuso), assim como o numero de capilares por mm, o grau de
delecdo, o nimero de capilares ectasiados e 0 nimero de megacapilares. Pode ser realizado
utilizando-se diferentes equipamentos, entre eles o estereomicroscépio, o videocapilaroscépio e o

dermatoscépio. Os dois primeiros s@o considerados métodos com melhor sensibilidade e acuracia
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para avaliacdo da microangiopatia periférica associada ao padrdo SD (6) (7). No estudo de
Mazzotti et al. que compara capilaroscopia convencional, utilizando o método padrdo-ouro
(capilaroscopia periungueal convencional por estereomicroscépio) com dermatoscopia com luz
polarizada e ndo polarizado e suas conclusdes sdo de que ambas dermatoscopias com luz
polarizada e ndo polarizada sdo métodos confiaveis para a avaliacdo de capilaroscopia
periungueal em pacientes com ES (49).

2.4.1: Capilaroscopia

A capilaroscopia periungueal (CPU), ilustrado na figura 2, consiste navisualizagdo in vivo
da rede microvascular da regido periungueal. Permite a visualizacdo dos plexos venosos
subpapilares (PVS) e os capilares das papilas dérmicas. Trata-se de um exame ndo-invasivoe de
facil execucdo, que tem se mostrado de grande aplicacdo no estudo das sindromes vasculares e de
doencas autoimunes reumaticas.

A histéria da CPU inicia-se ha cerca de 400 anos, quando J.C. Kolhaus descreveu a
possibilidade de visualizagdo das alcas capilares da regido periungueal por meio de um sistema
de magnificacdo Optica rudimentar. Apenas na segunda metade do século XX a CPU comegou a
ser usada na avaliagdo do Fendbmeno de Raynaud (FRy), com estudos de Hildegard Maricq e
Edward Carwile Le Roy, em 1973 que descreveram os padrdes capilaroscopicos considerados
especificos da ES (8) (9). A CPU pode ser realizada por diferentes equipamentos, entre eles o
estereomicroscopio (figura 2), o videocapilaroscopio e o dermatoscopio. Os dois primeiros sao
considerados métodos com melhor sensibilidade e acuréacia para avaliagdo da microangiopatia
periférica associada ao padréo SD (6) (7).

Maricq (8) sistematizou o estudo da CPU e denominou de “padrdo SD” (scleroderma) as
alteracbes tipicamente observadas no capilar ungueal de pacientes com ES (figura 3),
dermatomiosite e doenga mista do tecido conjuntivo. Na avaliagdo das alteracdes capilares do
leito ungueal, ndo existe método para a andlise ou para a forma como os achados devem ser
relatados. S8o descritas avaliacdes qualitativas, quantitativas e semiquantitativas. A utilizacdo da
combinacdo dos métodos de avaliagdo panordmica da CPU com a forma analitica de
interpretacdo é a mais estudada (10). Os principais parametros sdo analisados de forma
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quantitativa ou semiquantitativa quanto a presenga de anomalias microvasculares. Em razdo de
sua relevancia para a definicdo das microangiopatias associadas as doencas reuméticas e
principalmente a ES, deve-se dar especial atencdo a presenca de dilatacdo capilar e
desvascularizacdo, esta pode ser focal ou difusa. O capilar é considerado ectasiado quando as
alcas encontram-se alargadas em todos os seus 3 ramos - aferente, transicdo e eferente, com
tamanho de 4-9 vezes maior que o normal (8). Megacapilares correspondem a alcas
extremamente alargadas, com calibre 10 ou mais vezes maior que as al¢as adjacentes normais (8).
Para o registro de capilares ectasiados e megacapilares conta-se 0 numero de capilares com tais
alteracbes em cada dedo. Para quantificar o grau de delecéo focal, ou &rea avascular, € usada a
escala de Lee et al. (11) que define como delecéo a auséncia de dois ou mais capilares sucessivos,
permitindo quantificar este parametro em uma escala de 0 a 3 conforme a extensao das lesdes: O -
nenhuma area de delecdo; 1 - uma ou duas areas de delecdo descontinuas; 2 - mais de duas areas
de delecdo descontinuas; 3 - areas extensas e confluentes de desvascularizagdo. A soma dos graus
de delecéo é dividida pelo nimero de dedos examinados para obtencdo do escore dos graus de
delecdo (EGD), representando o valor médio dos graus de dele¢éo de todos os dedos examinados
em cada paciente.

Cutolo et al.,classificou a microangiopatia da ES em trés padrdes: "inicial”, "ativo" e
"tardio" (12). O padrdo “inicial” é caracterizado por alguns capilares dilatados ou gigantes e
hemorragias capilares, sem evidente perda capilar; o padrdo "ativo" é notado por megacapilares,
hemorragias e perda capilar moderada com leve desorganizagédo da arquitetura capilar; e o padrao
"tardio” apresentaextensas areas desvacularizadas e dosorganizacdo do arrajo capilar com
capilares espessos e ramificados, podendo indicar a forma mais grave da ES (12).

O padréo SD ¢é observado em 83% a 97% dos pacientes com ES (13). Mais recentemente,
um estudo realizado pelo nosso grupo (2004) com 91 pacientes com ES encontrou uma
correlagéo positiva entre alteracdes a CPU e infiltrado em vidro fosco na tomografia de térax de
alta resolucdo (14). No estudo prospectivo realizado por Kayser et al. (2013) através da analise
univariada, evidenciou-se que dos 135 pacientes com ES, 35% destes apresentavam CPU com

escore de zona avascular>1,5 e desses 75% haviam falecido (hazard ratio 2.265) (15).
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2.5 Fendbmeno de Raynaud:

O Fendmeno de Raynaud (FRy), descrito em 1862 por Maurice Raynaud, caracteriza-se
por episodios reversiveis de vasoespasmos de extremidades, associados a alteracdes de coloragédo
tipicas que ocorrem apds exposicao ao frio (13). O FRy primario é benigno e ndo esta associado a
nenhuma doenca ou condicdo subjacente, ja o0 secundario pode estar associado a uma série de
condicdes, principalmente a doencas reumaticas autoimunes. Na ES, € a manifestacédo inicial

mais frequente e pode levar a les6es isquémicas de extremidades.

2.6 O envolvimento pulmonar na ES

A principal causa de morte por esclerose sistémica € o acometimento pulmonar. A lesdo
pulmonar pode ocorrer por dois mecanismos: fibrose intersticial, levando a doencga pulmonar
restritiva; ou vasculopatiaobliterativa dos pequenos e médios vasos pulmonares, em alguns casos
associada a hipertensdo pulmonar (16). Esses dois mecanismos, em maior ou menor proporgao,
estdo presentes em todos os pacientes com ES, mas a doenca pulmonar intersticial € mais
caracteristica da forma difusa da ES, enquanto hipertensdo pulmonar esta mais associada a forma
limitada. O sintoma mais comum da doenga pulmonar na ES é a dispneia na auséncia de dor
torécica. A baixa capacidade de difusdo isolada e o volume pulmonar reduzido sédo os achados
mais comuns na doenca inicial (17). Atualmente, o acometimento pulmonar, presente em 70%
dos pacientes, é o principal responsavel pelos dbitos relacionados a ES (18). Sampaio et al., na
sua série de 947 pacientes com ES de 2 centros brasileiros, descreveu que 48,1% das mortes
foram relacionadas ao envolvimento pulmonar. A fibrose pulmonar (acometimento > 20%)
somada a HAP (pressdo sistolica da artéria pulmonar pelo ecocardiograma > 40mmHg) foi
encontrada em 16,3 % dos oObitos (19). Steen e Medsger observaram que 33% dos Obitos

relacionados a ES foram associados a doenca pulmonar intersticial (18).

2.7 O envolvimento do trato gastrointestinal na ES

O trato gastrointestinal pode ser afetado em quase toda a sua extensdo, sendo mais
frequentes os sintomas de disfuncdo do esofago. No intestino delgado, a reducdo da motilidade
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pode ser assintomética, mas é capaz de causar sindromes de ma absorcdo, associadas a
proliferacdo bacteriana (20). O acometimento esofagico que estd presente em 60-90% dos
pacientes com ES ndo foi uma causa freqliente nos pacientes falecidos, provavelmente devido ao
diagnostico e tratamento precoces, também, o acometimento intestinal ndo foi freqliente, pois o
uso de antibioticos nos casos de diarréia grave melhora a sobrevida e a qualidade de vida dos
pacientes (25).

2.8 O envolvimento renal na ES

Especialmente a crise renal esclerdérmica, antes de 1980, aproximadamente 20% dos
pacientes morriam devido ao envolvimento renal (21). Atualmente, com o uso dos inibidores da
enzima de conversdo da angiotensina (IECA, ex. captopri) como tratamento precoce para o

acometimento renal da ES houve reducéo significativa dessa complicacgéo (19).

2.9 O envolvimento cardiaco na ES

Ocorre em até 15% dos pacientes com ES (22). A fibrose intersticial com infiltrado
perivascular pode ocorrer, podendo envolver o sistema condutor e levando a defeitos na
conducdo atrioventricular e arritimias, resultando em insficiéncia cardiaca progressiva. Acredita-
se que a fibrose miocardica resulta dos eventos isquémicos relacionados a alteragdes histoldgicas
e vasoespasmo similar ao fendmeno de Raynaud da microvasculatura das coronarias (23). Steen e
Medsger encontraram sintomas clinicos de origem cardiaca em 15% dos 953 pacientes com a
forma cutanea difusa da ES. Nos 10 anos de follow-up, eles descobriram que o envolvimento
cardiaco explicou 20% dos Obitos atribuidos a doenca, com o maior efeito que ocorre nos

primeiros 5 anos, quando 44% deles foram de causa cardiaca ou renal (18).

3.0 JUSTIFICATIVA

O fato de o paciente poder desenvolver a ES depois de muitos anos da presenca do

fendmeno de Raynaud levou ao desenvolvimento de um método diagndstico ndo invasivo e de



22

facil execucdo, a capilaroscopia periungueal. Os achados capilares da regido periungueal, alem de
Uteis para diagnostico da ES, quando quantificados parecem correlacionar-se com o
envolvimento de oOrgdos internos e sobrevida. Entdo, sugere-se que a presenca de
desvascularizacdo a CPU pode ser usada como elemento indicador de maior gravidade da ES.
Sao poucos os estudos para a avaliacdo de fatores preditivos de mortalidade identificados em
coortes de longa evolucdo com o diagnodstico de ES. A identificacdo destes fatores pode
direcionar um tratamento precoce e eficaz nos pacientes considerados de alto risco, bem como

uma melhor compreenséo da historia natural da doenca.

4.0 OBJETIVO

4.1 Objetivo primario

Estudar a associacdo entre o grau de delecdo focal (area avascular) na CPU com a
diminuicdo da sobrevida em uma coorte prospectiva de pacientes com ES.

4.2 Objetivos secundarios

Estudar a associacdo entre 0 numero de ectasias, de megacapilares e de hemorragias na
capilaroscopia periungueal com a diminuicdo da sobrevida em uma coorte prospectiva de

pacientes com ES.
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ARTIGO EM INGLES

SEVERITY OF NAILFOLD CAPILLARY MICROSCOPY ABNORMALITIES AND
MORTALITY IN SYSTEMIC SCLEROSIS

Thais Rohde Pavan, Markus Bredemeier, Karina Gatz Capobianco, Rafael Chakr, Ricardo
Machado Xavier

Abstract

Introduction: The nailfold capillaroscopy (NFC) has been related to end-organ damage in
systemic sclerosis (SSc). However, studies relating the severity of NCF alterations with mortality
have rendered mixed results. This study aims to verify association of the severity of peripheral
microangiopathy in the NFC with the risk of death in SSc.

Patients and Methods: One hundred and seventy SSc patients were prospectively evaluated and
followed a mean of 9.3 years. Besides clinical evaluation, patients underwent serology,
pulmonary function tests, Doppler echocardiography, and pulmonary high resolution computed
tomography (HRCT). Capillary loss on NFC was evaluated using the avascular score (AS),
ranging from 0 to 3. The mean number of ectasias, megacapillaries and hemorrhages per finger
was also recorded; univariate and multivariate Cox proportional models were used to analyze the
association of the AS with the risk of death using hazard ratios (HR).

Results: By univariate Cox analysis, the AS was statistically significantly associated with
mortality (HR = 1.54, 95% CI: 1.13 to 2.09, p= 0.006), but other capillaroscopic variables
(number of ectasias, megacapillaries and hemorrhages per finger) were not (p> 0.40 for all tests).
After adjustment for skin score, age, gender, ethnic background, and signs of digital ischemia, the
association between the AS weakened and lost statistical significance (HR = 1.23, CI: 0.84 to
1.81, p=0.276). There was also no significant association of the avascular score when adjusted
for a combination of results of complementary tests.

Conclusions: The severity of devascularization on NCF is related to a higher risk of mortality in
SSc. However, the association disappeared after adjustment for other clinical and laboratory

variables. Despite the fact that we were not able to show an independent association of the AS
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with mortality, we consider it useful in the evaluation in patients diagnosed with systemic
sclerosis, since it can give a general and reliable view of the severity of the disease.

Keywords: systemic sclerosis, capillaroscopy, mortality, cohort studies.

INTRODUCION

Systemic sclerosis is an autoimmune rheumatic disease of unknown etiology
characterized by vascular alterations and tissue fibrosis of multiple organs (1). Vascular structural
alterations and lesions are detected early and seem to play an important role in SSc pathogenesis.
Numerous risk factor have been associated with increased mortality, including the presence of
extensive skin involvement, lung, cardiac and/or renal involvement, the presence of
topoisomerase | antibody, male gender, and younger age at disease onset. (2) (3) (4). More recent
studies have suggested that deaths are more frequently related to pulmonary involvement
(pulmonary fibrosis and/or pulmonary hypertension) and primary involvement of the heart (5).

Nailfold capillaroscopy (NFC) and videocapillaroscopy (NVC) are noninvasive and well
studied methods that permit the qualitative and quantitative evaluation of capillary abnormalities.
Patients with SSc frequently exhibit a distinctive pattern on NFC or NVC, designated “SD
pattern” by Maricq et al. (6). It is characterized by enlargement of capillary loops, loss of
capillaries, disruption of the orderly appearance of the capillary bed and distortion of the
capillaries.

Several studies have demonstrated the association of the presence and severity of these
capillary abnormalities (especially capillary loss) with lesions in target organs in SSc (2) (3) (7).
Capillary loss may be measured using the avascular score (AS) on nailfold capillaroscopy.
(8).There are few studies relating capillaroscopic alterations with mortality in SSc, but the results
were equivocal (2) (7) (9). In the present study, we examine the association of the severity of
peripheral microangiopathy on NFC with mortality in a moderately large cohort of SSc patients,
followed for a mean period of 9 years.
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METHODS

Patients: One hundred and eighty-eight patients with definite or strongly suspected SSc
(according to the evaluation of experienced rheumatologists) were prospectively evaluated
between April 2000 to July 2014. To be included, the patient was required to meet the American
College of Rheumatology (ACR 1980) criteria for SSc (1) or the criteria suggested by LeRoy and
Medsger (1) for diagnosis of early forms of SSc (objective evidence of Raynaud’s phenomenon
plus scleroderma pattern on nailfold capillary microscopy or SSc selective autoantibodies;
alternatively, subjective evidence of Raynaud’s phenomenon plus scleroderma pattern on
capillaroscopy and SSc-selective autoantibodies). Patients with overlapping syndromes were
excluded. However, patients with definite diagnosis of SSc (according to the ACR criteria) who
developed inflammatory myopathy or secondary Sjogren’s syndrome were not excluded from the
analysis. All patients signed the informed consent before the study (10) (19).

To analyze the survival of patients with SSc and avascular score > 1.5 on the NFC it
required a minimum of 95 patients considering an HR of 2.0 and statistical significance level of
5%, the statistical power of cohort is 85%. The sample size calculation was based on the values
described by Kayser et al. (7) through the winpepi v.11.43 program.

Causes of death: Of the 63 deaths can show the cause of death in 28 patients by medical
record review. They were: respiratory failure (n=10), heart failure (n=3), acute myocardial
infarction (n=2), stroke (n=3), pneumonia (n=2), septicemia (n=5), cancer (n=2), pulmonary
embolism (n=1).

Clinical evaluation: The patients were interviewed and examined according to an
extensive standardized questionnaire focused on the evaluation of the target organs of SSc, in
April 2000, at beginning of cohort. The Rodnan modified score was used to assess the extent of
cutaneous involvement (11). Disease subtype was classified as follows: diffuse cutaneous SSc
(upper body and acral skin), limited cutaneous SSc (restricted to extremities and/or face) (1) (12).
The severity of skin disease was evaluated using the modified-Rodnan skin score (18). The
recording of clinical features, laboratory tests, pulmonary high-resolution computed tomography
(HRCT), pulmonary function tests, and doppler echocardiography were made as previously
described (10) (19).
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Nailfold capillary microscopy: NFC was undertaken after the initial baseline evaluation
under controlled conditions (after at least 20 minutes of rest in an ambient temperature
maintained between 20°C- 25°C) using a standard protocol (10) (20) .The digits 2, 3, 4 and 5
from both hands were examined with a stereomicroscope Stemi 2000-C microscope (Zeiss, Jena,
Germany) enabling increases of 6.5-65 times. Digits presenting evidence of trauma or other
changes that could affect the evaluation were excluded. The illumination of the periungueal area
was made with a cold light source (halogen lamp) with incidence of light at 45°. Immersion oil
(cedar oil) was used for the visualization of the capillaries. The first 99 capillaroscopic exams
were made by an examiner (KGC) with no previous knowledge of the clinical data or results of
other tests, but the remaining exams were performed by the researcher who performed all clinical
evaluations (MB). Both examiners have extensive clinical and scientific experience in the
technique of wide-field NFC.

The degree of devascularization was evaluated semi quantitatively according to the avascular
(AS) score developed by Lee et al (8), which we briefly describe here. Each finger examined
receives a degree of devascularization as follows: 0 = no avascular area; 1 = one or two discrete
avascular areas; 2 = more than two discrete avascular areas; 3 = extensive and confluent
avascular areas. Avascular or deletion area is an avascular region defined by the absence of more
than two successive periungueal capillaries of the distal row. The sum of the degrees of deletion
was divided by the number of fingers examined to obtain the avascular score (AS), representing
an average value for each patient and ranging from 0 to 3. The AS was dichotomized in low (less
or equal to 1.5) and high (higher than 1.5), according to Kayser et al (7). In addition to the AS,
the number of hemorrhages, ectasias (capillaries with diameters of about 4 or more times of
normal) and megacapillaries (giant capillary loops with a diameter of about 10 or more times of
normal) counted in each finger are individually summed and divided by the number of examined
digits, providing the average number of such abnormalities by finger (8). The presence of the SD
pattern was qualitatively defined as the occurrence of avascular areas and/or the presence of
definitively dilated capillaries, according to description of Maricq (6).

Evaluation of outcomes: The medical records were reviewed in July 2014 to spot the last
day in which the patient attended a clinical consultation or died. For patients who attended
medical consultations within the previous 6 months, the date of the last consultation was
considered the moment of censoring. For patients whose medical records did not permit the
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identification of the life status, telephone contact (with the patient or close family members) and
search in the Cadastro Nacional de Falecidos (CNF, National Deceased Register, a non-
governmental organization (21) were made. The National Register of Deceased (CNF Brazil), is
the largest portal search deceased in Brazil, with 20.869.386 deceased records, uses the very best
in encryption software in the transmission of information in order to provide the best possible
security to all personal data and financial information transmitted. The servers used are the most
modern in the market, with security mechanisms that maintain complete control over all systems.
The CNF Brazil stand as partner of graveyards, cemeteries, funeral homes, funeral assistance
plans, to support family services, notary death records and agreements with public entities, is a
useful service for funeral guests can enter in the register the deceased's name. The contracted and
registered funeral in CNF Brazil receives an initial password; the registration of the institution in
Brazil NFC allows you to enter the data of the deceased on the site database. The information
obtained through different manners was cross-checked. There were no discrepancies in report of
life status, but in rare occasions (4 cases) the information on the date ofgiven by the family
differed from that obtained in CNF. In these cases, the date informed by CNF was registered as
the date of death. Using this method, the life status and (if applicable) the date of death could be
ascertained for all patients.

Statistical analyses: The data were analyzed using SPSS for Windows, version 20. The
association between categorical variables was tested using Pearson’s chi-square test or Fisher’s
exact test. Variables with a normal distribution were presented as the mean and standard
deviation (SD), and the between-group comparisons were performed using Student’s t-test. Non-
normal quantitative variables were presented as the median (25", 75" percentiles), and the
between-group comparisons were performed using the Mann-Whitney test. Bivariate correlations
involving non-parametric variables were evaluated using the Spearman correlation coefficient
(rs). Log rank test was used to compare survival plotted in Kaplan-Meier curves. P values less
than or equal to 0.05 were considered statistically significant (all presented P values are 2-tailed).
Univariable and multivariable Cox proportional hazards model were built to evaluate the
association of the presence of the avascular score with the risk of death. The selection of
covariates for the adjustment of the hazard ratio of the avascular score was made considering the
univariate association with mortality and evidence from previous studies (no automatic method of

variable selection was used). The assumption of proportional hazards was tested using cumulative
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hazards plots. Missing data were assumed to occur completely at random, and replacement with

the individual mean was used for imputation of missing values.

RESULTS

Out of 188 patients evaluated initially, five were excluded for not meeting the American
College of Rheumatology (ACR 1980) or Leroy and Medsger criteria (1) for SSc. Thirteen
patients did not undergo capillaroscopy, remaining a total of 170 patients, whose characteristics
and acomparison between the living (n=107) and the deceased (n=63) are given in table I. The
mean duration of the follow-up was 9.3 years (SD=4.0), ranging from 17 days to 14.2 years. All
patients who were alive at the time of evaluation of outcomes were followed for at least 5.3 years.
Survival at 5 years for this group of individuals was 82.9%.

The comparison of NFC scores between surviving and deceased patients is presented in
table 1, demonstrating that deceased patients had significantly higher avascular score (p=0.026).
Other NFC variables (mean number of ectasias, megacapillaries, and hemorrhages) did not differ
significantly. These latter variables also did not show significant association with higher risk of
death in univariate Cox proportional hazard models (p > 0.40 for all tests; see Supplementary
table 1).

The figure 1 represents the Kaplan-Meier curves and univariate comparison of survival
between patients with high (> 1.5) and low (< 1.5) AS, showing significantly survival in the low
score group. Table 11 shows the association of the AS, taken as continuous variable, withthe risk
of death, with and without adjustment for confounding variables. The assumption of proportional
Hazards for the AS (dichotomized as <1.5 and >1.5) was maintained in univariate and
multivariate analysis (see Supplementary figures 1 and 2). A significant association of the AS
(taken as a continuous variable) with the risk of mortality (HR=1.54, 95% CI: 1.13-2.09, p =
0.006) is evident. This association remains significant when adjusted for the following variables
taken individually as covariables: age, ethnic background, male gender and signs of peripheral
ischemia. However, when the variable skin score is introduced in the model, the AS loses
statistical significance (HR = 1.23, Cl: 0.84 to 1.81, p=0.276) (see Supplementary table 2). This
may be explained by the moderate correlation observed between these variables (rs= 0.39,
p<0.001), which introduces collinearity and eliminates the effect of one of the variables.
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Table 111 shows the association of the avascular score with the risk of death when adjusted
for the variables representing results of supplementary tests (anticentromere antibodies,
antitopoisomerase I, ESR, presence of interstitial lung disease on HRCT, DLCO, and systolic
transtricuspid gradient) taken individually. In these analyses, the AS maintained its statistical
significant association with mortality. However, when the effect of AS was adjusted for a

combination of these variables, it lost its statistical significance.

DISCUSSION

The present study, which followed a relatively large cohort of SSc patients for more than
9 years and that included 63 deaths, showed reduced survival in patients with more severe
peripheral microangiopathy as assessed by NFC. In univariate analysis, patients with higher
degree of capillary loss had an increase in mortality rates in comparison to those with lower
avascular score.

A few previous studies tried to associate capillaroscopic alterations with mortality.
Scussel-Lonzetti et al. (2), in a cohort of 309 patients followed for 10 years (66 deaths) observed
a statistical trend (p=0.09) for higher mortality in patients with severe capillary loss in univariate
analysis, but no significant associations emerged after adjustment for other variables. Simeon et
al (3), studying 79 patients followed for a mean period of 4.5 years (12 deaths) observed higher
mortality in patients with SSc presenting higher degrees of devascularization on NFC, but not
after adjustment for confounders. Kayser et al. (7) observed an association of higher avascular
score with the incidence of death in a cohort of 135 patients, in which 12 patients died after a
mean follow-up period of 12 months. They presented a Cox proportional hazards model and
concluded that the capillary loss on NFC was associated with shorter survival in multivariate
analysis. However, the validity of their conclusions (as well as those of Simeon et al (3)
concerning devascularization and mortality are limited by the small number of events and the
short period of follow-up.

Our results agree to some extent with those observed by Scussel-Lonzetti et al (2), in
which a significant association of capillary loss with mortality was not present after adjustment
for other clinical variables. In our study, we observed that after adjustment for cutaneous score or

a combination of variables representing abnormalities in complementary exams, the association
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of the avascular score with mortality was blunted and lost statistical significance. This is an
expected outcome given that NFC abnormalities (specially the avascular score) provide an
overall panorama of the disease reflecting the severity of skin, vascular and visceral disease (2)
(7) (10) (11) (13) (14) (15) (16).

Our study has some limitations. The sample size and the duration of follow-up may not be
large enough to detect a possible independent association of the avascular score with mortality in
the entire cohort. We also did not have access to detailed information concerning the cause of
death of the majority of patients, making impossible to distinguish deaths related and unrelated to
SSc. On the other hand, systemic sclerosis affect many aspects of patients life and may be
impossible to differentiate if a particular event is related or not to the disease. Our study protocol
did not involve repeating NFC or other clinical or laboratory exams during the period of follow-
up, and so improvement in capillaroscopic parameters could not be accounted for in this cohort.
The nailfold capillary microscopy was performed by two different observers. The first one was
not informed about the clinical characteristics of the patient, but the second examiner had
performed clinical interview and examination before the NCF exam. Even if no information is
given to the examiner, at the moment of the exam, he may identify features as skin tautness,
facial characteristics, digital ischemia, and other features indicating the severity of disease. It is
actually almost impossible to blind the examiner to patients features, which may introduce some
measurement bias. The performance of video-capillary microscopy (VCM) may eliminate some
subjective aspects of NFC, given that it is based on analysis of images that are stored and may be
interpreted by someone who has had no contact with the patient. However, evidence has shown
that NFC has good concordance rates (17) (22) (23) and correlates very well with findings of
VCM (22).

CONCLUSION

The results of the present study demonstrate that the avascular score (AS) in NFC is
associated with higher mortality inSSc. However, after adjustment the severity of skin disease,
the association of AS with higher risk of dying was blunted and lost it statistical significance.

Despite the fact that we were not able to show an independent association of the AS with
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mortality, we consider it useful in the evaluation in patients diagnosed with systemic sclerosis,
since it can give a general and reliable view of the severity of the disease.
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TABLE I: Demographic parameters, autoantibodies, and NFC abnormalities in 170 patients with

systemic sclerosis. Data are presented as number (percentage) of patients, except when indicated

otherwise.
. Survivin Deceased P-value

Characteristic n=107 g =63
Female 85 (98.8) 49 (77.8) 0.054
Caucasian 89 (83.2) 48 (76.2) 0.266
Age. Yrs. Mean (SD) 46.5 (3.1) 57.3 (12.7) <0.001
Diffuse form 28 (26.2) 23 (36.5) 0.155
Duration of Raynaud’s phenomenon/IQR | 6.1 (3.0 to 15.0) 7.0 (3.0t0 17.0) 0.320
Signs of peripheral ischemia* 18 (16.8) 19 (30.2) 0.042
Calcinosis 19 (17.8) 19 (30.2) 0.061
Telangiectases 65 (60.7) 45 (71.4) 0.159
Total skin score. Median (25™ 75™) 5.0(2.03t0 10.0) | 9.0(3.01t0 17.0) | 0.001
ANA > 1:80 92 (88.5) 49 (84.5) 0.470
Scleroderma pattern on NFC** n (%) 100 (93.5) 7 (100) 0.047
Avascular score (AS) 1.14 (0.88t0 2.13) | 1.63 (0.61t0 2.38) | 0.026
Anticentromere antibodies 34/104 (32.7) 27/57 (47.5) 0.066
Antitopoisomerase | antibodies 17/103 (16.5) 13/59 (22.0) 0.038
Interstitial lung disease on HRCT** 51/99 (51.5) 39/59 (66.1) 0.073
ESR median, IQR 16 (10.03 to 34.25) | 29 (11.75 to 45.75) | 0.010
Reduced FVC** 34/101 (33.7) 30/61 (42.9) 0.050
Reduced DLCO** 79/99 (79.8) 51/55 (92.7) 0.034
PAH ** 10/ 96 (10.4) 17/61 (27.9) 0.005

*Pitting scars. Reabsorption of the finger fat pad. Or no traumatic finger amputations.

**Data not available for all patients; values represent number of patients with the indicated
abnormalities over number of patients examined (percentages); ANA: antinuclear antibodies;
IQR: interquartile range; HRCT: high resolution computed tomography; ESR: erythrocyte
sedimentation rate; FVC: forced vital capacity; DLCO: carbon monoxide diffusing capacity,

PAH: Pulmonary arterial hypertension.
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FIGURE 1. Kaplan-Meier survival curve from diagnosis of systemic sclerosis comparing

patients with an avascular score higher than 1.5 on NFC with those with an avascular score < 1.5

(p=0.033 by log rank test).
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TABLE 11: The Cox proportional Hazard models testing the association of avascular score

adjusted for clinical variables with risk of death.

Clinical variables included it model Hazard ratio (Cl p-
95%) value
Avascular score (AS) 1.54 (1.13t0 2.09) | 0.006
AS adjusted for age (years) 1.58 (1.14 to 2.20) | 0.007
AS adjusted for ethnic background 1.57 (1.15t0 2.13) | 0.004
AS adjusted for male gender 1.51(1.11to 2.06) | 0.009
AS adjusted for: signs of peripheral ischemia* 1.45 (1.05to0 2.00) | 0.023
AS adjusted for total skin score 1.34(0.95t01.91) | 0.096
AS adjusted for age, ethnic background, male gender, signs of 1.51 (1.06 to 2.13) | 0.021
peripheral ischemia*

* Pitting scars, reabsorption of the finger fat pad or nontraumatic finger amputations. CI:
confidence interval. AS: avascular score. DRP: Duration of Raynaud phenomenon

TABLE I11: The Cox proportional Hazard models testing the association of avascular score
adjusted for laboratorial variables with risk of death.

Laboratorial variables included it model Hazard ratio (C1 95%) | p-value

AS adjusted for ACA 1.57 (1.22t02.20) | 0.009

AS adjusted for antitopoisomerase | 1.54 (1.10 to 2.16) 0.011

Interstitial lung disease on HRCT* 1.47 (1.05 to 2.05) 0.023

AS adjusted for FVC 1.48 (1.07t02.04) | 0.016

AS adjusted for DLCO 1.52 (1.09 to 2.13) 0.014

AS adjusted for PAH 1.41(1.02t01.96) | 0.037

AS adjusted for ESR 1.40 (1.02 to 1.91) 0.035

AS adjusted for ESR, ACA, antitopoisomerase I, PAH, DLCO | 1.27 (0.093to 1.77) | 0.155

*Data not available for all patients; values represent number of patients with the indicated
abnormalities over number of patients examined (percentages); AS: avascular score. ACA:
Anticentromere antibodies. FCV: forced vital capacity. DLCO: carbon monoxide diffusing
capacity. PAH: Pulmonary arterial hypertension. ESR: Erythrocyte Sedimentation Rate
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Table 1: Variables of NFC association of death in univariate Cox proportional hazard models.

- Surviving Deceased
Characteristic 1=107 =63 p-value
Mean number of ectasias per finger 2.63 (1.141t05.38) | 2.63(1.02t05.13) | 0.897
Mean number of megacapillaries per finger | 0.50 (0.02 to 1.38) | 0.29 (0.01to 1.13) | 0.502
Mean number of hemorrhages per finger 0.75(0.13t0 2.38) | 0.86 (0.02 to 2.50) | 0.799

Table 2: The Cox proportional Hazard models testing the association of avascular score adjusted

for clinical variables, included skin score, with risk of death.

Clinicalvariablesincludedit model Hazardratio (ClI p-
95%) value
AS adjusted for skin score, age, ethnic background, male gender, 1.23(0.84 to 0.276
signs of peripheral ischemia* 1.81)

* Pitting scars, reabsorption of the finger fat pad or non traumatic finger amputations. CI:

confidence interval. AS: avascular score.
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Figure 1: The assumption ofproportionalHazards for the AS (dichotomized as <1.5 and>1.5) was

maintained in univariate analyses.
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Figure 2: The assumption of proportional Hazards for the

was maintained in multivariate analyses.
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8.0 ANEXO 2 - PROTOCOLO DE PESQUISA (AMBULATORIO DE ESCLEROSE
SISTEMICA)

PROTOCOLO DE PESQUISA (AMBULATORIO DE ESCLEROSE SISTEMICA)

CASO: __

DATA DA ENTREVISTA: _ [ |

NOME: REGISTRO: ___/ IDADE: anos

SEXO___ (1-masc 2-fem) COR: ___ (1-branco 2-preto3-misto) --- observar

ENDERECO

NOME E ENDERECO DE PARENTE:

TELEFONE: casa: celular: TELEFONE DE PARENTE:

NYHA: _ (classe)

1- sem limitacdo; atividade rotineira sem fadiga exagerada ou dispnéia ou palpitacao;

2- com pequena limitacdo de atividade fisica; bem em repouso; atividade rotineiracausa fadiga,

dispnéia ou palpitacéo;

3- limitacdo importante; dispnéia aos minimos esforcos; bem em repouso;

4- dispnéia em repouso; qualquer atividade com muito desconforto;

Fumo: (1-sim 2-ndo 3- no passado) dos aos anos cigs/dia.

O Sr.(a) tem presséo alta? (1-sim 2-n&o)

Sr(a) tem diabetes?

Medicacdo em uso (listar):

Data de iniciodo Raynaud: _ /[

Data de inicio da Doenca: (primeira manifestacdo da doencando-Raynaud: _ /  /

Qual foi essa manifestacao?

Data do diagnostico da doenca: -

Forma da doenca (difusa, limitada, sinescleroderma):

FAN em 1/ data(__/ /) -otitulo mais alto. Na davida anotar todos, com data.

Anti SS-A: Anti SS-B: Scl70: (data / /), antiDNA:__, antiSM:__

Capilaroscopiaperiungueal: padrdo SD ou néo (data)

EXAME FiSICO em cada consulta:

Critérios:

Pittingscars: Ativas ou cicatriz?

perda de substancia distal:

calcinosis:

teleangiectasias:

Apresenta amputacéo de extremidades MsSs: (1-sim 2-ndo). Quantos dedos:

Apresenta amputacgéo de extremidades Msls: (1-sim 2-n&o). Quantos dedos:

Apresentaulceras ativas em Msls: (1-sim 2-ndo).

ESCORE CUTANEO

Rodnan modificado por Clements:0= normal 1- espessamento leve 2- moderado 3-severo
DIREITA ESQUERDA

quirodactilos 0123 0123
maos 0123 0123
antebracos 0123 0123
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bracos 0123 0123

face 0123
torax anterior 0123
ABD 0123

coxas 0123 0123
pernas 0123 0123
dorso dos pés 0123 0123

OBS: 0- pele normal

1- pele levemente espessado ou aderida, com perda de pregas cutaneas
2- pele incapaz de formar dobras cuténeas

3- pele incapaz de ser movida

Pele em sal e pimenta: __ (1-sim2-n&o). Onde?

Puffyhands: _ (1-sim2-ndo).

Apresenta dores articulares a palpacdo das articulagbes? __ (1.sim 2.ndo)
Se a resposta anterior for sim:____ (1. artrite evidente 2. s dor a palpacéo)
Contraturas articulares ou mdo em garra? ____ (1-sim2-n&o). Quais juntas ?
Crepitacdo em tendBes: _ (1-sim 2-ndo).

PESO:  Kg ALTURA: ____ cm.

(EXAMES DE LABORATORIO: solicitados nas consultas do ambultério de reumato

HMG, plaquetas, TGO, TGP, creatinina, EQU, VSG, PCR, C3, C4, glicose, CK, LDH, aldolase, potassio,
LDL, TGL, calcemia, calciuria de 24 horas).
ESCORE DE ATIVIDADE DE ESCLEROSE SISTEMICA:
* Escore cutaneo de Rodnan modificado >14=1
* Escleroderma = 0,5 (aumento na massa de tecidos moles [particularmente nos dedos] devido a infiltragdo
da pele e abolicdo dos contornos e dobras da pele).
* Piora da pele = 2 (Perguntar => suas manifestacdes de pele mudaram durante o Gltimo més?)
* "Necrose" digital = 0,5 (inclui Ulceras digitais ativas até gangrena digital)
* Piora Vascular = 0,5 (Perguntar => suas manifestacdes de fluxo sanguineo [extremidades] mudaram
durante o Ultimo més?)
* Artrite = 0,5 (edema simétrico + dor a palpacao das extremidades).
* Difuséo pulmonar (DLCO)<80% = 0,5
* Piora do coragdo/pulmao = 2 (Perguntar => suas manifestacfes de coracdo e pulmdo mudaram durante o
ultimo més?)
*VSG >30 = 1,5* Hipocomplementemia (C3 ou C4 baixo) = 1.
SOMAR 0OS PONTOS E COLOCAR NA EVOLUCAO.
9.0 ANEXO 3 - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO




APENDICE B — Termo de Consentimento

Estamos convidando o Sr. (a) para participar de um estudo clinico sobre esclerose

sistémica. Messe estude, os pacientes deverdo passar por :

B coleta de sangue (aprox. 20 ml);

N entrevista & exame fisico;

W capilaroscopia periungueal, que & feita com wma lupa (aparelho parecide com
um micrescopio) que examina a pele de perio das unhas. E um exame gue nao
causa dor e nao leva qualquer risco para o pacients;

W tomografia computadorizada (TC) de alta resolugao do pulm3o , que ndao
utiliza contraste endovenoso (e que ndo tem risco de causar reagdes na hora do
exame) e utiliza menos da metade da radiagio de uma TC normal de tdrax. E
um exame que faz parte da avaliagio de pacientes com fibrose pulmonar
causada pela esclerocse sistémica;

B cintilografia de transito esofagico, exame no qual o paciente deve engodlir
mais ou mencs 10 ml de comida pastosa (que libera quantidades muito
pequenas de radiagio) e avalia o funcionamento do esdfago. O esdfago & um
argdo que funciona como um tubo que transporta a comida da boca para o
estdmage. Esse exame faz parte da avaliagao dos pacientes com esclerose
sistémica;

B espirometria teste de difusdo pulmonar & volumes pulmonares, que s3o
exames da capacidade de funcionamentio do pulmao e que nao causam
qualguer dor. Todos os pacientes com esclerose sistémica devem fazer esses
exames pelo menos uma vez em cada ano.

B ecocardiografia (ecografia do coragio) e eletrocardiograma.

Todas as informacdes derivadas dos exames acima podem ter importincia clinica
na avaliagio de sua doenga, sendo que todos os dados significativos serdo
comunicades ao Sr.ia) e ao seu medico assistente.

CONSENTIMENTO PARA PESQUISA:

Eu, . autorizo a utilizagio dos dados coletados
durante a investigagdo, estando ciente que serdo utilizados com finalidade cientifica
e clinica, respeitando os todos preceitos da 2fica.

Assinatura:
Chata: ! )

Pesquisador responsavel: Prof. Ricardo Machado Xavier - CRM 15481
Dioutor em imunologia. Professor de Reumatologia e

do Curso de Pos-Graduagdo em Clinica Médica da
UFRGS.
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10.0 ANEXO 4-GUIDELINE STROBE STATEMEN

Item
No Recommendation

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or
the abstract
(b) Provide in the abstract an informative and balanced summary of
what was done and what was found

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation
being reported

Objectives 3 State specific objectives, including any prespecified hypotheses

Methods

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of
recruitment, exposure, follow-up, and data collection

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and
methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and
methods of case ascertainment and control selection. Give the rationale
for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and
methods of selection of participants
(b)Cohort study—For matched studies, give matching criteria and
number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and
the number of controls per case

Variables 7 Clearly define all outcomes, exposures, predictors, potential
confounders, and effect modifiers. Give diagnostic criteria, if applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods

measurement of assessment (measurement). Describe comparability of assessment
methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias

Studysize 10 Explain how the study size was arrived at

Quantitativevariables 11 Explain how quantitative variables were handled in the analyses. If
applicable, describe which groupings were chosen and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for

confounding

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was
addressed

Case-control study—If applicable, explain how matching of cases and
controls was addressed

Cross-sectional study—If applicable, describe analytical methods
taking account of sampling strategy

(e) Describe any sensitivity analyses
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Participants

13*

() Report numbers of individuals at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible, included in the study,
completing follow-up, and analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive
data

14*

(a) Give characteristics of study participants (eg demographic, clinical, social)
and information on exposures and potential confounders

(b) Indicate number of participants with missing data for each variable of interest

(c) Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data

15*

Cohort study—Report numbers of outcome events or summary measures over
time

Case-control study—Report numbers in each exposure category, or summary
measures of exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results

16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates
and their precision (eg, 95% confidence interval). Make clear which confounders
were adjusted for and why they were included

(b) Report category boundaries when continuous variables were categorized

(c) If relevant, consider translating estimates of relative risk into absolute risk for
a meaningful time period

Other analyses

17

Report other analyses done—eg analyses of subgroups and interactions, and
sensitivity analyses

Discussion

Key results

18

Summarise key results with reference to study objectives

Limitations

19

Discuss limitations of the study, taking into account sources of potential bias or
imprecision. Discuss both direction and magnitude of any potential bias

Interpretation

20

Give a cautious overall interpretation of results considering objectives,
limitations, multiplicity of analyses, results from similar studies, and other
relevant evidence

Generalisability 21

Discuss the generalisability (external validity) of the study results

Other information

Funding

22

Give the source of funding and the role of the funders for the present study and, if
applicable, for the original study on which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed
and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological
background and published examples of transparent reporting. The STROBE checklist is best used in

conjunction with this article (freely available on

the Web sites of PL0oS Medicine at

http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology
at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-

statement.org.



	*Data not available for all patients; values represent number of patients with the indicated abnormalities over number of patients examined (percentages); AS: avascular score. ACA: Anticentromere antibodies. FCV: forced vital capacity. DLCO: carbon mo...

