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RESUMO



O liquen plano (LP) pode afetar a pele e/ou as mucosas. Histologicamente
apresenta infiltrado linfo-histiocitario na juncao epitélio-tecido conjuntivo e
apoptose de células epiteliais basais. No LP oral (LPO), ocorre erosao frequente
pela maior intensidade da necrose. O LP cutaneo (LPC) e o LPO apresentam
caracteristicas histopatolégicas similares, mas o curso clinico é diverso. O LPC

costuma ter seu curso limitado, enquanto o LPO é frequentemente recidivante.

A erupcéo liquenoide a droga (ELD) desenvolve-se apds semanas da ingestdao do
medicamento e a resolucdo do quadro é lenta apds a interrupcao, dificultando o
diagnéstico diferencial com o LP idiopatico. Os achados clinicos e histoldgicos
podem ser indistinguiveis daqueles do LP, mas a patogénese da ELD néo é
conhecida.

Diferencas locais no sistema imune da mucosa oral e pele poderiam explicar a
diversidade no comportamento clinico do LP. Quanto a ELD, ha poucas
publica¢des sobre as alteragdes imunes que atuam no seu desenvolvimento.

A citotoxidade celular € mediada, dentre outros mecanismos, por granulos
contendo granzima B e perforina, produzidos por linfocitos T citotéxicos e células
natural killers (NK).

Com o objetivo de estudar a citotoxicidade celular na patogénese destas doencas,
foram analisadas 29 amostras de LPO, 16 de LPC e 6 de ELD. Os cortes foram
corados pela H&E e técnica de imuno-histoquimica, para a demonstracao de

linfocitos TCD4 e TCD8', macr6fagos HAM 56" e MAC 387, granzima B, perforina
e ICAM-1.

As amostras de LPO apresentaram maior densidade de células granzima B* e
perforina®, em comparagao as do LPC. Nos dois grupos de doengas, quanto maior
era 0 numero de células perforina®, maior era o de células granzima B".
Maior numero de células CD4-positivas foi encontrado nas lesbes ativas,
quando comparado com o das regressivas, no LPO, mas nao no LP cutaneo.

Resumo
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A comparacdo entre o LPC e a ELD, quanto maior o nimero de células
CD8-positivas, maior era o numero de células que expressavam a perforina no
grupo LPC. Quanto maiores eram os valores da granzima B, maiores os da
perforina, no grupo LPC. Quanto maiores eram os valores da granzima B,
maiores os de células apoptoéticas agregadas, no grupo da ELD. Nas amostras do
LPC, quanto maiores os valores das células T, maiores os dos macréfagos
HAMS6-positivos e vice-versa. Nas amostras da ELD, foi encontrada correlagéo
negativa entre o ndmero de células T e o de histiocitos jovens (MAC 387%).
Havia correlagcdo positiva entre 0 numero de células T e o de células CDS8,
no grupo da ELD. O mesmo nao ocorreu, no grupo do LPC.

Concluindo, a expressao aumentada dos granulos citotéxicos, no LPO, pode estar
associada a maior gravidade da doenca na mucosa. Os resultados favorecem um
papel mais importante da granzima B e linfocitos TCD8*, no mecanismo
patogenético da ELD, comparativamente com o da perforina, de maior importancia
no LPC.

E possivel que a agdo da granzima B esteja ligada ao nimero abundante de
clusters encontrado na ELD. Embora o LPC e a ELD apresentem semelhancgas
clinicas e histolégicas, a etiopatogénese parece ser distinta.

Palavras-chave: Liquen plano, liquen plano bucal, erupcéao por droga, apoptose,

granzima B, perforina, imunohistoquimica.
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ABSTRACT



Lichen planus (LP) can affect the skin and/or mucous membranes. Histologically it
presents lymphohistiocytic infiltrate in the epithelium-connective tissue junction and
apoptosis of basal epithelial cells. In oral LP (OLP), erosion occurs frequently by
higher intensity of necrosis. Cutaneous LP (CLP) and OLP present similar
histopathological features, but the clinical course is diverse. Spontaneous
remission is common in CLP, but OLP follows a prolonged course, with periods of

remission and relapse.

Lichenoid drug eruption (LDE) develops after weeks of drug intake and the
resolution of lesions is slow after drug discontinuation, hampering the differential
diagnosis with (idiopathic) LP. Clinical and histological findings of LDE may be
indistinguishable from those of LP, but LDE pathogenesis is poorly understood

Local differences in the immune system of the skin and oral mucosa could explain
the diversity in the clinical behavior of CLP and OLP. Regarding LDE, there are few
publications on the immune changes that act in its development.

Cellular cytotoxicity is mediated, among other mechanisms, by granules containing
perforin and granzyme B, produced by cytotoxic T lymphocytes and NK cells.

In order to study cellular cytotoxicity in the pathogenesis of these diseases,
we analyzed 29 samples of OLP, 16 of CLP and 6 of LDE. The sections were
stained for H&E and immunohistochemically targeted with CD4, CD8, HAM 56,
MAC387, granzyme B, perforin and ICAM-1.

OLP specimens exhibited higher density of cytotoxic granules (perforin and
granzyme B) when compared with CLP. In both groups of diseases, the greater the
number of perforin® cells, the greater was the number of granzyme B* cells.
Increased number of CD4" cells was found in active lesions as compared with the
regressive ones in OLP but not in the CLP.

The comparison between CLP and LDE revealed that the greater the number of
CD8+ cells, the greater the number of cells expressing perforin in CLP group.

Abstract
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The higher were the values of granzyme B, the higher the perforin values in the
CLP group; the higher were the values of granzyme B, the higher the number of
clusters of apoptotic cells in the LDE group. Within CLP group, the higher were the
values of T cells, the greater the number of HAM56+ macrophages and vice versa.
In LDE samples, negative correlation was found between the number of T cells and
young histiocytes (MAC 387%). There was a positive correlation between the
number of T cells and CD8 cells in LDE group, but not in CLP group.

Concluding, increased expression of cytotoxic granules in OLP may be associated
with greater mucosa severity. The results favor a greater role of granzyme B and
CD8" lymphocytes in the pathogenic mechanism of LDE, when compared with
perforin, of greater importance in CLP. It is possible that the action of granzyme B
is connected to the abundant number of clusters found in LDE. Although CLP and
LDE present clinical and histological similarities, the etiopathogenesis appears to

be distinct.

Keywords: Lichen planus, oral lichen planus, drug eruption, apoptosis,

granzyme B, perforin, immunohistochemistry.

Abstract
Xv



LISTA DE ABREVIATURAS

APC
CL
CTACK
DHC
ELAM-1
ELD
Fas
FasL
HIV
HLA
ICAM-1
IFN-y
IgM

IgG

IL
LFA-1

LTC

Antigen presenting cell

Células de Langerhans

Quimiocina cutanea atraente para célula T

Doenca hepatica cronica

Endothelial leukocyte adhesion molecule

Erupcao liquendide a droga

Fatty acid synthetase

Fatty acid synthetase ligand

Human immunodeficiency virus

Human leucocyte antigen

Intercellular adhesion molecule-1

Interferon-gama
Imunoglobulina M
Imunoglobulina G

Interleucina

Leukocyte function-associated antigen-1

Linfocito T citotoxico

Xvi



LP Liquen plano

LPO Liquen plano oral

MAC-1 Macrophage-1 antigen

MHC Major histocompatibility complex
mRNA Messenger RNA

NK Natural killer

OR Odds ratio

RANTES  Regulated upon activation, normal T-cell expressed and secreted

Th1 Linfocitos T helper 1

Th2 Linfocitos T helper 2

TNF-a Tumor necrosis factor- alpha

TNF-B Tumor necrosis factor-beta

TRAIL Tumor necrosis factor-related apoptosis-inducing ligand

VCAM-1 Vascular cell adhesion molecule-1
VHC Virus da hepatite C

VLA-4 Very late antingen-4

XVii



SUMARIO

Pag.
RESUMO....... .ottt et et e st e e et e e s nnee e enteeenns X
ABSTRACT ...ttt ettt e e et e e s e e e asteeeaeeeanneeeaneeeas iii
1- INTRODUGAO GERAL..........ouooeoeeececeeeeeeeeeeeeee e nn e 20
1.1- Aspectos clinicos e histoldgicos..............cccceeiiiiiiiiiiiiie 1
1.2- Etiologia € patogénese.............cccooeviiiiiiii e o5
1.3- AUOANTIGENOS.........eeeiii e 08
1.4- Células efetoras.............c.oooiiiiiii e o9
1.5- O acesso das células T efetoras a epiderme................cccoceee.. 30
1.6- O papel dos macrofagos............cceeevveiiiiiiiiee e 33
1.7- A transmigracao celular..................ccocoiiiiii 34
1.8- O papel dalCAM-1..... ... 36
1.9- Perforinae granzima B...............cccc 37
1.9.1- A apoptose e o significado funcional da perforina e da
granzima B.....eeeee 37
1.9.2- Granzima B: como se processa a liberagdo na sinapse
12010 aTe] (o o] (o= SRR 38
1.9.3- O papel da granzima B e da perforina no LP, LPO e ELD...... 40

XViii



2- OBUETIVOS ... .o 49
3= CAPITULOS. ... .o e 44

3.1- Capitulo 1- Lichen planus and lichenoid drug-induced
eruption: a histological and
immunehistochemical study................................ 45

3.2- Capitulo 2- Perforin and GranzimeB expression in oral and

cutaneous lichen planus - a comparative study..... 50
4- CONCLUSOES GERAIS..........cooooiieieeeeeeeeeeeee et 58
5- REFERENCIAS BIBLIOGRAFICAS............c.coooovieeeeeeeeeeeeeee s 61
B ANEXOS.......ooooeieeeeeeeeeeeeeceeete et ee s e en s s s ea e ea st et enensneaeans 68

6.1- Anexo 1- Parecer do Comité de Etica em Pesquisa da

UNICAMP......oeiiiiiiiiieeeee e 69

6.2- Anexo 2- Autorizacao dos periddicos (Copyright) para
inclusao dos artigos publicados na tese................. 71

6.3=- ANEXO0 3= QUAAIOS. ... oo e 89

Xix



20

1- INTRODUCAO



1.1- Aspectos clinicos e histolégicos

Dermatites liquenoides sdo aquelas que se manifestam por papulas
poligonais eritémato-violaceas, brilhantes, assemelhando-se ao aspecto do liquen
das arvores. O exame histolégico demonstra infiltrado linfo-histiocitario, localizado
na derme papilar, em faixa subepidérmica, que se estende a epiderme e
obscurece a interface dermo-epidérmica. O prot6tipo das dermatites liquenoides é
o liquen plano (LP). Dentre os diagnésticos diferenciais, destaca-se a erup¢ao
liquenoide a droga (ELD)™.

O LP é uma doenca inflamatéria idiopatica da pele e membranas
mucosas. Apesar da sua incidéncia variar de acordo com a localizagao geogréfica,
o LP cutaneos (LPC) afeta de 0,22% a 1% da populacdo adulta. Nao existe
predisposicao racial evidente. O surgimento do LP acontece mais comumente
durante a quinta e sexta décadas, com dois tercos dos pacientes desenvolvendo a
doenca entre os 30 e 60 anos de idade. Apenas 1 a 4% dos pacientes sao
criancas e os idosos raramente sao afetados; no entanto, estudos recentes
sugerem que o LP deve ser mais comum em criangas, especialmente na
populacado arabe, apesar de ser extremamente raro nos primeiros anos de vida.
Embora se acredite que nao haja predilecdo por sexo, alguns estudos mostraram
que as mulheres sdo acometidas aproximadamente duas vezes mais que 0s
homens. Relatos de casos familiares sao raros, mas o LP pode ocorrer em até
10% de parentes de primeiro grau dos pacientes afetados. Os casos de LP familiar
se caracterizam por acometer faixa etaria mais jovem, com mais recidivas e
acometimento mais frequente da mucosa oral. No entanto, casos descritos de LP
concomitante, em gémeos monozigéticos que viviam juntos, sugerem um fator

desencadeante ambiental®.

O exame dermatoldgico revela a presenca de pdapulas poligonais
achatadas, de 0,5 a 2mm de diametro, eritémato-violaceas, intensamente
pruriginosas, embora alguns pacientes possam ser assintomaticos. As papulas

podem se dispor em arranjo linear, especialmente apds escoriacdes ou outros

Introdugéo Geral
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traumatismos, o que é conhecido como fenémeno de Koebner. Na superficie da
lesdo sao vistas estrias brancas e delicadas denominadas estrias de Wickham.
Frequentemente sdo encontradas agrupadas nas superficies flexoras dos punhos
e antebragos; face dorsal das maos, parte anterior das pernas, pPescoco,
area pré-sacral também séo locais comuns. O acometimento ungueal ocorre em
10% dos pacientes com LP e geralmente diversas unhas sao afetadas.
As anormalidades ungueais caracteristicas incluem afinamento da parte lateral,
estrias longitudinais, fissuras, formacao de pterigio e perda permanente da lamina
ungueal se a doenca nao for tratada. O LP é uma das doencas que se manifestam
com distrofia de todas as unhas (sindrome das 20 unhas) e é possivel que
represente uma variante do LP, neste caso, mais comum em criangas que em
adultos. O LP comumente acomete mucosas, como a glande, onde podem ter
uma configuragdo anular e, em especial, a cavidade oral (liquen plano oral - LPO),
de forma isolada ou associado ao LPC®.

O LPO pode se apresentar em pelo menos sete formas:
atréfica, bolhosa, erosiva, papulosa, pigmentada, em placa e reticular.
Algumas variantes podem ser identificadas em um mesmo paciente. Afeta de 1 a
4% da populacdo adulta e € a doengca mais comum nos ambulatérios
especializados em estomatologia®. O acometimento oral ocorre em,
aproximadamente, 60 a 70% dos pacientes com LPC, mas esta pode ser a Unica
manifestagdo da doenca, em 20 a 30% dos casos®. Ocorre mais no sexo
feminino, na propor¢do aproximada de 1,4 mulheres para 1 homem, e na faixa
etaria acima de 40 anos'®). A forma mais comum e mais caracteristica do LPO é o
padrdo reticular. E caracterizado por linhas levemente elevadas, esbranquicadas,
com padrao rendilhado, ou em anéis, com pontas radiadas curtas. Essa forma é
geralmente assintomatica e as lesdes costumar ser bilaterais e simétricas. Existe
uma maior incidéncia de lesdes semelhantes a placas entre os tabagistas.
Geralmente, dor e sensacdo de queimacdo acompanham as lesbes erosivas,

atréficas ou bolhosas.

Introdugéo Geral
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As regides lingual, gengival e jugal sdo as areas mais frequentemente
afetadas da mucosa. O palato, assoalho da boca e coxins retromolares também
podem ser acometidos. O acometimento da gengiva é comum e o LPO que afeta
exclusivamente a gengiva é observado em 10% dos casos. A lesdo gengival pode
tomar a forma de estomatite gengival ou gengivite descamativa®®.

Os pacientes com LPO devem ser indagados a respeito de sintomas
relacionados ao acometimento esofagiano e examinados a procura de outras
lesbes  mucosas, particularmente lesbes genitais, e vice versa,
porque aproximadamente 70% dos pacientes com LP da mucosa vulvovaginal tém
sinais clinicos de LPO. Existem relatos de que o tipo erosivo ou ulcerado do LPO é
menos frequentemente associado ao LPC, em comparacao as outras variantes do
LPO. As lesdes do LPO sao mais resistentes a terapia e sofrem remissao
espontanea menos frequente do que as lesdes cutaneas®. Diferencas locais no
sistema imune, quando se compara a mucosa oral com a pele, poderiam explicar
essa diversidade observada no comportamento clinico do LP, nestas duas

localizacoes.

Existe consideravel controvérsia se o LPO tem potencial maligno
inerente. Acredita-se que o risco de transformacdo maligna seja baixo, porém
alguns fatores poderiam aumenta-lo, como doenca de longa duragéao,
forma atréfica ou erosiva e uso de tabaco. Descreve-se o desenvolvimento de
carcinoma espinocelular, in situ ou invasor, bem diferenciado, em 0,5 a 5% dos

pacientes com LPO, no acompanhamento em longo prazo®.

Na prética clinica, muitas vezes, o diagnéstico diferencial entre LP e
ELD é bastante dificil. Existem algumas diferencas clinicas e histopatoldgicas que
podem auxiliar no diagnostico (quadro 1). A ELD é caracterizada por lesdes
individualmente semelhantes as encontradas no LP; no entanto, ndo respeitam a
topografia habitual. Sdo geralmente mais generalizadas, frequentemente
desenvolvem aspecto psoriasiforme e tendem a poupar as areas classicas do LP.

A distribuicao em éareas fotoexpostas é frequente, especialmente com o uso de

Introdugéo Geral
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hidroclortiazida. As membranas mucosas geralmente sdo poupadas. Ambos os
sexos sao igualmente afetados e predominam em adultos aproximadamente

10 anos mais velhos do que os com LP idiopatico®®.

Habitualmente existe um periodo de laténcia, ap6s a ingestdao do
medicamento, que varia de semanas a meses. Estudo incluindo 17 pacientes com
erupcdes liquenoides induzidas por uma variedade de medicamentos,
observou que o periodo latente médio foi de 12 meses. O periodo latente varia
nao somente com a droga precipitante, mas também por outros fatores como
frequéncia de administracdo, a dosagem e a intensidade da reacao individual do
paciente a droga precipitante. Por exemplo, o periodo de laténcia foi de 2 meses a
3 anos para a penicilamina, de aproximadamente 1 ano para os B-bloqueadores e
de 4 a 6 meses para a quinacrina®. A resolucdo das lesdes é lenta,
variando de semanas a meses, ap6s a interrupcdo do medicamento,
com hiperpigmentagéo residual pos-inflamatéria mais pronunciada, em relagdo ao

LPC idiopatico!”.

A ELD associa-se, principalmente, ao uso dos seguintes medicamentos:
captopril, enalapril, labetalol, metildopa, propranolol, cloroquina, hidrocloroquina,
quinacrina, sais de ouro, clorotiazida, hidroclorotiazida, quinidina, penicilamina
(quadro 2)©.

As lesbes do LP caracterizam-se, ao exame histopatolégico,
por alteracoes epidérmicas representadas por hiperceratose, hipergranulose em
cunha, acantose em “dente de serra” e degeneracao hidrépica da camada basal,
de intensidade variada. Acompanha infiltrado linfo-histiocitario em faixa
subepidérmica, obscurecendo a juncdo dermo-epidérmica. A formagao dos corpos
coloides (corpos apoptoticos ou fibrilares ou de Civatte) é decorrente da agressao
autoimune aos ceratinocitos da camada basal'’. Estudos ultra-estruturais no

liquen plano®®

revelaram que os corpos coloides sao exemplos tipicos de morte
celular por apoptose e a presenca de linfocitos junto as células epidérmicas

apoptéticas, sugere mecanismo imunocelular na patogénese do LP.

Introdugéo Geral
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A vacuolizacdo da camada basal pode confluir e resultar em pequenas fendas
entre a epiderme e a derme (os chamados espacos de Max-Joseph).
Geralmente esta presente incontinéncia pigmentar com mudltiplos melanéfagos
dérmicos!™?.

As lesbes do LPO habitualmente mostram paraceratose ao invés de
hiperceratose e o epitélio frequentemente se torna atréfico®. Alteragées na
camada basal sdo comuns no LPO e incluem interrupgdes, ramificacbes e
duplicacbes. Além disso, os elementos que ancoram o ceratinocito basal a derme
(hemidesmossomos, filamentos e fibrilas) estdo modificados, produzindo fraqueza
na juncao dermo-epidérmica. As consequéncias histolégicas e clinicas deste
fendmeno sdo, respectivamente, as fendas na interface e as bolhas na mucosa
oral (liquen plano bolhoso)™. As caracteristicas histolégicas da ELD s&o similares
as do LPC. Classicamente, os critérios histolégicos que apontam para o
diagnéstico da ELD e/ou desfavorecem o diagnéstico de LPC, incluem a presenca
de eosinofilos e plasmocitos no infiltrado inflamatério, paraceratose focal,
infiltrado perivascular profundo e corpos citdides nas camadas coOrneas e
granulosas. Contudo, o emprego destes critérios, na distingcdo entre LPC e ELD

mostra que, em muitos casos, ndo ha correspondéncia clinico-patolégica®®.

1.2- Etiologia e patogénese

A etiologia do LP é desconhecida, mas diversas teorias foram
propostas. E provavel que tanto fatores enddgeno-genéticos quanto
exogeno-ambientais, como drogas ou infec¢cbes, possam interagir para

desencadear a doenga.

Existe um crescente numero de evidéncias de que o LP represente o
resultado de dano autoimune mediado por células T aos ceratinocitos basais que
expressam autoantigenos alterados na sua superficie. Observacdes clinicas ha
muito sugerem associacao entre a exposicao a uma série de antigenos exégenos

(virus, alérgenos e medicagdes) e o desenvolvimento do LP.
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Quanto a teoria infecciosa, varios agentes, incluindo alguns virus e
Helicobacter pylori, tém sido associados ao LPO, porém algumas vezes com base
em dados duvidosos. Na familia dos Herpes virus, por exemplo,
o herpes simples 1, o Epstein-Barr, o citomegalovirus e o herpes virus 6 tém sido
implicados no LPO. Pequenas séries detectaram fragmentos de DNA destes virus
em lesbes de LPO, principalmente no tipo erosivo. Contudo, nao existe diferenca
estatisticamente importante na prevaléncia de anticorpos (IgM e 1gG) para alguns
destes virus entre pacientes com LPO e controles. Além disso, muitas vezes nao
esta claro se o virus atua na patogénese ou se é secundario as lesdes de LPO.
Poucos casos de lesbes liquenoides foram relatados em pacientes infectados pelo
HIV e a maioria destas les6es poderia estar relacionada a terapia com zidovudine

ou cetoconazol?.

A frequente associagcao de LP com doenca hepatica crénica (DHC) esta
bem documentada em pacientes do Mediterraneo, enquanto estudos prospectivos
do Reino Unido e da Escandinavia nao revelaram qualquer correlagao entre o LPO
e doencas do figado. Existem poucos relatos de erupcdo liquenoide,
principalmente cutanea, apdés a administracdo de vacinas contra a hepatite B e a
maioria dos pacientes com LP e DHC n&o estdo infectados por este virus.
Outras doencas hepéticas como hemocromatose, colangite esclerosante primaria,
doenca de Wilson e deficiéncia de al-antitripsina tém sido raramente associadas
ao LP, e a relacdo com cirrose biliar primaria parece decorrer principalmente da
administragdo de penicilamina durante o tratamento. A associagdo entre LP e
infeccédo pelo virus da hepatite C (VHC) tem sido proposta por diversos estudos.
Em uma revisdo sistematica recente incluindo estudos controlados, a proporcao
de pacientes VHC positivos foi maior no grupo de LP quando comparado com o
controle em 20 dos 25 estudos, com odds ratio (OR) de 4.80 (intervalo de
confianca de 3,25-7.09), mostrando uma diferenca estatisticamente significante.
Porém, quando a OR foi calculada para pacientes apenas com LPO,
esta diferenca nao foi substancial, sendo consideravel somente em estudos
oriundos do Mediterraneo e do norte europeu e, ainda assim, sem significancia
estatistica!?.
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Sensibilizantes de contato e haptenos podem também ter um papel na
patogénese do liquen plano. O papel da alergia de contato a diversos metais na
exacerbagao ou indugdo no LP foi bem descrito, baseado na exposicdo a metais
de restauracao ou de estruturas dentérias, testes de contato positivos e regressao
ou clareamento completo apds a remocao do metal sensibilizante e reposicdo com
outros materiais®. Estudos recentes tém sugerido que as lesdes parecem ser
decorrentes de hipersensibilidade celular de contato aos materiais odontoldgicos
em individuos suscetiveis que foram sensibilizados ao longo do tempo.
Estes materiais, em contato com a mucosa oral, poderiam alterar diretamente a
antigenicidade dos ceratinocitos basais, pela liberacdo de mercurio ou outros
produtos. Na hipersensibilidade tipo IV, atuam macréfagos e linfocitos T,
que sao sensibilizados ao antigeno (hapteno); porém ainda é desconhecido como
0 mercurio e outros haptenos metélicos de uso dentarios sdo capazes de ativar a
resposta imune!'”). Como os alérgenos envolvidos sdo dissolvidos e disseminados
pela saliva, as reac6es na mucosa podem se estender além das areas de contato.
Os metais que agravam o LP oral incluem mercurio da amalgama, cobre e ouro.
Apesar de aproximadamente 95% dos pacientes terem melhorado apoés a
remocao do material sensibilizante, 75% de pacientes com teste negativo também
relataram clareamento das lesées de LPO apds remocao do metal e substituicao
por outros materiais. Esses resultados indicam que remissées espontaneas
podem ocorrer e trazem a tona a discussdo sobre a importancia da alergia de
contato a metais na patogénese do LP. Todavia, alguns autores argumentaram
gue até mesmo nos pacientes que melhoraram ap6s a remocao, mas tiveram teste
de contato negativo, o mercurio pode atuar como um fator irritante na patogénese
do LP (por meio do fendmeno de Koebner). O desenvolvimento de alergia de
contato a metais presentes em restauragdes dentarias em individuos com LP pode
ser explicado pela facil penetracdo do metal através da mucosa lesada.
Logo, a alergia de contato a restauracdes dentarias de amalgama deve ser
suspeita e testes de contato devem ser realizados nos pacientes com LPO,

especialmente se as lesdes estiverem em intimo contato com a amalgama®.
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1.3- Autoantigenos

Um modelo murino de LP foi estabelecido ao empregar células T
auto-reativas capazes de produzir IFN-y e TNF-a. A inoculagédo de células T CD4*
auto-reativas nas patas de ratos singénicos pode induzir alteragdes histolégicas
locais semelhantes as do LP ou doengas cutdneas liquenoides. Neste modelo,
as células T auto-reativas podem responder a antigenos préprios da classe MHC I
expressos de maneira constitucional nos macréfagos e CL, e elas migram para
dentro da epiderme, resultando em lesdo epidérmica. Estas células T,
desta forma, podem induzir lesbes semelhantes as do LP, sem nenhuma
antigenicidade da epiderme. No processo natural da doenga, no entanto,
alteracoes na antigenicidade das células epidérmicas, induzidas por agentes
exégenos, como infecgdes, podem ser um pré-requisito para desencadear a
ativacao dessas células T. Importante que essas reacdes autoimunes podem ter a
funcdo de eliminacdo de ceratinocitos alterados por esses agentes exdgenos.
No entanto, se uma célula T inicialmente responsiva a auto-antigenos modificados
por agentes exdgenos, subsequentemente reagisse de forma cruzada com alguns
epitopos préprios, estas mesmas células T iriam entdo responder cronicamente
aos epitopos proprios previamente ignorados, levando a perpetuagdo de um
ataque autoimune dessas células T, em vez da eliminagcdo dos ceratinocitos

anormais!'?.

Apesar de numerosos trabalhos relatarem associacdo do LP com
doengas autoimunes, estudos com numeros maiores de pacientes com LP nao
mostraram frequéncia aumentada desta associagcdo. O HLA-DR1 é mais comum
em pacientes com LPO e LPC e o HLA-DR9 é mais comum em pacientes com
LPO como manifestacdo Unica em estudo realizado com pacientes japoneses e
chineses. Em uma amostra da populacao britanica, HLA-B27, B51 e Bw57 foram
encontrados associados ao LPO. No entanto, uma verdadeira associagdo com
alelo de HLA especifico foi dificil de estabelecer devido a heterogeneidade
geografica significativa. Pacientes com LP geralmente relatam o surgimento e o
agravamento dos sintomas em niveis elevados de estresse, mas nenhum dado

conclusivo foi publicado®.
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1.4- Células efetoras

A patogénese do LP decorre de um desequilibrio na regulagédo imune
em que atua, principalmente, a resposta celular. O infiltrado inflamatério consiste
primariamente de células T e macréfagos. O ataque autoimune de células T,
contra a epiderme, constitui o evento patoldgico primario na dermatite liquenoide.
A gravidade, consequente, da lesao epidérmica, depende do balanco entre o grau
de atividade inflamatéria, a modulagédo ou a perpetuacao da ativacao de células T

e a capacidade da epiderme de se proteger contra o ataque.

Existem opinides conflitantes sobre a populacdo predominante de
linfocitos TCD4* e CD8*"®), com alguns achados de predominio das células TCD4*
no infitrado inflamatério, outros de acumulo de linfocitos TCD8,
junto aos ceratinocitos apoptéticos, especialmente nas lesdes tardias!'?.
Acredita-se que o infiltrado de linfocitos TCD4" esteja predominantemente na
derme superior, enquanto os linfocitos TCD8", principalmente na jungéo
epidermo-dérmica’>'®.

Evidéncias para suportar o papel crucial das células TCD8" na agressao
autoimune aos ceratinocitos basais foram fornecidas pelo isolamento de células
TCD8*"® da pele na &rea lesada; essas células T exibiam atividade citotoxica
especifica tanto contra ceratinocitos lesados autélogos como normais!™®.
Deve-se dar atencdo para o fato de que essa linhagem de células TCD8" e seus
clones podem representar uma selecdo e/ou expansao in vitro de células T
auto-reativas durante seu cultivo com células apresentadoras de antigenos

autdlogos.

O ataque as células da camada basal, evidenciado pelos restos
apoptéticos do DNA, é maior na epiderme intimamente associada as areas de
invaséo de células TCD8" da epiderme. O interferon-gama (IFN-y) produzido pelas
células TCD8" aumenta a expressdo de Fas pelos ceratinocitos, deixando-os
suscetiveis a apoptose induzida pelo Fas ligante (FasL) e mediada pelas

células T; os ceratinocitos podem ser mortos por meio da ligacdo cruzada do
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receptor de Fas expresso nos préprios ceratinocitos pelos seus ligante (FaslL)
expresso pelas células TCD8" e, possivelmente, pelas células natural killer (NK).
Essa interacdo desencadeia uma cascata de reacdes enzimaticas intracelulares
resultando na fragmentacdo do DNA. Além do Fas, a apoptose induzida por
receptores de morte celular envolvem os processos de sinalizagao via TNF-R1,
TRAIL-R1 e 2 e DR3 e DR6. Uma vez que as células T helper tipo 1 (Th1),
como as células TCD4" no modelo murino, podem produzir grandes quantidades
de IFN-y e TNF-B por sua ativacdo e dessa forma produzir ou aumentar a
expressao de proteinas associadas a apoptose, como o Fas e o TRAIL,
eles também podem ter um papel na extensa lesdo a epiderme, ao promover a

morte, por apoptose, dos ceratinocitos®®.

Além disso, o IFN-y e TNF-B liberados tanto pelas células TCD4"
quanto pelas células TCD8*, podem induzir a expressdo de ICAM-1 pelos
ceratinocitos, desta forma tornando essas células mais adesivas aos ceratinocitos
e facilitando a exocitose dos granulos contendo perforina e granzimas.
E importante salientar que essas citocinas foram demonstradas em altas
concentracoes de LP e que essas citocinas pro-inflamatérias também podem ser
produzidas por ceratinocitos alterados. Estudos mais recentes mostraram que a
exocitose de granulos, ao contrario do sistema Fas/FasL, é o principal caminho de
citotoxicidade mediada pelas células TCD4* e TCD8* em humanos!®.
Entretanto, uma combinagdo dos dois mecanismos é o mais provavel,

mas o predominio dependeria do estadio, em particular, do processo da doenca®.

1.5- O acesso das células T efetoras a epiderme

Um evento critico na iniciacdo das respostas imunes nas lesées de LP
€ a migragcédo das ceélulas T da circulagdo para um sitio da pele em particular.
Grandes quantidades de citocinas proé-inflamatérias e do tipo 1 como IFN-y e
TNF-a sao liberadas pelas células T ativadas e induzem ou aumentam a

expressao de E-selectinas e subsequentemente de ICAM-1 e de quimiocinas
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associadas a pele, por exemplo quimiocina cutanea para células T (CTACK) no
endotélio. Essa expressado sequencial de moléculas € importante por facilitar a
transmigracdo de células T especificas através do endotélio para o espaco

intersticial da derme®.

Um grupo de quimiocinas compostos por IP-10, MCP-1,
RANTES e MIG é produzido por ceratinocitos basais nas lesdes de LP,
em particular nas lesdes recentes- e poderiam servir para atrair células T para a
juncdo dermoepidérmica. As quimiocinas entdo produzidas nos locais de
inflamacdo da pele provavelmente servem para regular a composicdo dos
infiltrados, predominando células Th1 ou Th2. Contudo, células T de memdéria com
uma funcdo de vigilancia também podem migrar para as areas da pele em
condicoes nao inflamatérias. Quimiocinas homeostaticas constitutivamente
produzidas em condi¢des ndo inflamatérias podem mediar a migracao direcionada
a pele dessas células T de vigilancia imunoldgica, levando a remocédo de
patdgenos invasores como virus. Além disso, células TCD4" reguladoras que tém
a capacidade de suprimir células T ativadas também podem entrar nas areas
inflamadas da pele. Por ultimo, deve-se notar que nao existem meios definitivos de
distinguir células T de vigilancia imunologica das células T regulatérias protetoras
das células T patogénicas nas lesdes de LP!"?).

As lesbes do LP apresentam uma distribuicdo bem definida

clinicamente e existe uma demarcacao clara entre o tecido acometido e a area sa.

Uma possivel explicacdo para isto € a de que os ceratinocitos
expressam o antigeno do LP apenas no sitio da lesdo, ou seja, a distribuicao
clinica do LP seria determinada pela distribuicdo do antigeno. Apds a expressao
deste antigeno pelo ceratinocito alterado, as células T CD4+ e CD8+
antigeno-especificas poderiam!” encontra-lo na vigilancia de rotina do epitélio ao
acaso (hipétese do encontro ao acaso) ou® serem atraidos ao epitélio por
quimiocinas produzidas pelo ceratinocito (hipdétese da migracdo direcionada).

A hip6tese do encontro ao acaso é apoiada pelo achado de linfocitos T CD8+ na
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epiderme humana normal e pela degeneracdo da camada basal mesmo na
auséncia de denso infiltrado inflamatério nas lesdes de LP. Contrariamente,
a hipétese da migracdo direcionada tem suporte na expressao natural de
receptores para quimiocinas pelos linfocitos T e pelo fato do infiltrado dérmico de
células T preceder o aparecimento intraepitelial de linfocitos e a lesdo epidérmica
nas lesdes de LP!"?).

A apoptose tem sido proposta como mecanismo de morte do

ceratinocito no LPO!*?°

). No entanto, a forma exata utilizada pelos linfocitos T
CD8+ citotoxicos para desencadear este processo ainda €& desconhecida.

Possiveis mecanismos incluem:

1- TNF-a secretado por linfocito T liga-se ao seu receptor (TNF R1) na superficie

do ceratinocito;

2- CD95L (Fas ligante) da superficie do linfocito T liga-se ao CD95 (Fas) na
superficie do ceratinocito;

3- Granulos citotéxicos contendo granzima B e perforina secretados por linfocito T

atuam conjuntamente no ceratinocito.

Todos estes mecanismos podem ativar a cascata das caspases,

resultando na apoptose do ceratinocito %",

A ELD é um diagnéstico diferencial importante e, muitas vezes,
dificil de ser obtido, em relacdo ao LP. Do ponto de vista clinico, & arduo provar
que uma erupcao foi causada por drogas, a ndo ser tornando a administrar o
agente, o que implica em risco potencial ao paciente. Com excecao da erupgao
fixa a droga, em todas as lesGes passiveis de serem erupcdes secundarias a
drogas, a microscopia, ha evidéncia de sinais que as caracterizam como
“provaveis” ou “possiveis”. Teoricamente, qualquer doenca inflamatéria pode ser
causada por drogas. Além disso, pode ser encontrado qualquer padrao de doenga
inflamatéria de pele, sendo o padrdo mais comum o de dermatite de interface.
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Alguns achados histopatolégicos permitem, as vezes, diferenciar doenga induzida
por drogas das nao induzidas por drogas. Por exemplo, o infiltrado liquenoide
constituido ndo so por linfocitos, paraceratose focal e muitos ceratinocitos basais
necréticos agrupados ("clusters") favorecem erupgdo liquenoide secundaria a
drogas ao invés do verdadeiro LP. A presenga de erosédo focal e crostas,
no contexto de dermatites liquenoides, é indicativa de erupcao liquenoide a
drogas. O LP, o qual é notoriamente pruriginoso, induz liquenificagdo mais que
escoriacao. A ELD, na qual a epiderme é fina, tem como diagndéstico diferencial o
LP atréfico, porém nela o infiltrado € mais denso que no liquen plano, quando a
lesdo é madura. A presenca de eosinofilos ndo é uma condi¢cao necessaria para o
diagnéstico histopatolégico de erupcado secundaria a drogas. Na realidade,
em muitas erupgbes causadas por drogas, os eosinofilos estdo ausentes.
A dermatite liquenoide, que nao seja o LP idiopatico, pode conter extraordinario
namero de ceratinocitos necréticos agrupados ("clusters"), favorecendo o
diagnéstico de erupcado liquenoide a drogas. Como regra geral, na erupcao
liquenoide secundaria a drogas ha infiltrado perivascular tanto em plexos
superficiais como profundos. Esta caracteristica isolada, entretanto, nao permite a
distingdo entre o LP verdadeiro e o induzido por drogas. Na ELD, ao invés de
hipergranulose, a tendéncia é encontrar camada granulosa normal e paraceratose,

acompanhada por eosinofilos®".

1.6- O papel dos macréfagos

As células apresentadoras de antigenos (APC) participam do
desencadeamento do processo inflamatério em véarias dermatoses
imunomediadas. Estas células convertem antigenos proteicos em peptideos e
apresentam os complexos peptideo-MHC em uma forma que pode ser
reconhecida pelo receptor antigénico das células T??. Esta interagdo tem um
papel crucial na ativacdo das células T e na resposta imunomediada por estes

22,23

linfocitos®>?%), Entre as APC mais conhecidas destacam-se as células dendriticas
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e os fagoécitos mononucleares (monocitos e macrofagos). As células do sistema
fagocitario mononuclear se originam na medula 6ssea, circulam pelo sangue,
amadurecem e sdo ativadas nos diferentes tecidos. O monocito € o primeiro tipo
celular totalmente diferenciado que entra no sangue periférico depois de deixar a
medula éssea. Nos tecidos, essas células amadurecem e se tornam macrofagos,
recebendo nomes especiais para designar localizacbes especificas.
Na pele, por exemplo, sdo chamados de histiocitos®?.

O LPC, LPO e a ELD sao doencas caracterizadas a histopatologia por
apresentar infiltrado inflamatério composto principalmente por linfocitos T,
gue sao reconhecidos como os principais efetores da agressdo aos ceratinocitos
basais. Além disso, um maior numero de macrofagos e células dendriticas é
encontrado na interface entre o epitélio e o tecido conjuntivo em ambas as
doencas, sugerindo uma participacao destas células na apresentacao de alo ou

autoantigenos e, portanto, na patogénese das mesmas®*2+%%.

1.7- A transmigracao celular

O recrutamento dos leucécitos aos sitios da inflamacao e o inicio da
resposta imunologica dependem de uma cascata de eventos. Atualmente,
sabe-se que a aderéncia e a transmigragao celular sdo determinadas basicamente
pela ligagdo de moléculas de adesdo complementares nas superficies leucocitaria
e endotelial, e que os mediadores quimicos afetam esses processos modulando a
expressao superficial ou avidez dessas moléculas de aderéncia. Os receptores de
adesdo pertencem principalmente a quatro familias moleculares: as selectinas,

as imunoglobulinas, as integrinas e as glicoproteinas semelhantes a mucina®®®.

Acredita-se que as selectinas atuem na fase inicial da adesao celular

entre os leucocitos e o endotélio, resultando numa aderéncia rapida e

relativamente frouxa®®2”.
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A familia das imunoglobulinas inclui duas moléculas de adesédo
endoteliais: ICAM-1 (do inglés intercellular adhesion molecule) e VCAM-1
(do inglés vascular adhesion molecule). Estas interagem com as integrinas

encontradas nos leucocitos@®.

As integrinas sao glicoproteinas heterodiméricas transmembranosas
constituidas por duas cadeias polipeptidicas chamadas cadeias a e .
Os principais receptores de integrinas para a ICAM-1 sdo as B-integrinas LFA-1
(do inglés leukocyte function-associated antigen-1) e MAC-1 (do inglés
macrophage-1 antigen), e para VCAM-1 é a integrina VLA-4 (do inglés very late
antingen-4). Estas moléculas atuam na aderéncia firme entre os leucocitos e as

células endoteliais e sdo necessarias & transmigragao celular®2"),

Existem trés mecanismos que modulam a adeséao leucocitaria durante a
inflamacao: a redistribuicio das moléculas de adesdao na superficie celular,
a inducdo de moléculas de adesao no endotélio por citocinas e o aumento da
avidez de ligacdo das integrinas. Neste contexto, por exemplo, a IL-1 e TNF-a
aumentam a expressao de ICAM-1 e VCAM-1, que estao presentes em baixos
niveis no endotélio normal. Por outro lado, a LFA-1 esta presente nos leucocitos
(neutrdfilos, monocitos e linfocitos), mas ndo se adere a seu ligante ICAM-1 no
endotélio. Para se tornarem firmemente aderidos, os neutréfilos precisam ser
ativados, de modo que a LFA-1 seja convertida de um estado de ligacado de baixa
para um de alta afinidade em relagcao a ICAM-1, o que ocorre por meio de uma
alteracdo da configuragdo da molécula de integrina. Os principais agentes
responsaveis por essa ativagdo leucocitdria sdo agentes quimiotaticos
(incluindo as quimiocinas) produzidos pelo endotélio ou outras células
provenientes do local da lesdo. Assim, durante a inflamacdo, a afinidade
aumentada da LFA-1 sobre o leucocito ativado, combinada a maior expressao de
ICAM-1 no endotélio, prepara o terreno para uma forte ligacdo LFA-1/ICAM-1.
Esta interacdo LFA-1/ICAM-1, por sua vez, causa adesao firme ao endotélio e
permite a subsequente transmigracéo celular®®.
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1.8- O papel da ICAM-1

O recrutamento dos linfocitos ao sitio ativo das doencas inflamatérias
requer uma maior expressao, mediada por citocinas, de moléculas de adesao
pelas células endoteliais, bem como de moléculas receptoras pelos linfocitos e

macréfagos®.

As moléculas de ICAM-1 sdo expressas tanto pelas células endoteliais,
como também por ceratinocitos, linfocitos, fibroblastos e por outras células
epiteliais. Uma maior expressdao destas moléculas também foi encontrada em
células de Langerhans (CL), macréfagos e células dendriticas®?.
A interacdo entre ICAM-1 e seu ligante LFA-1 é importante como sinal

co-estimulatério durante a ativacdo dos linfécitos T30

e também para a
regulacdao do contato entre a célula efetora e a célula alvo, incluindo a citélise.
Além disso, esta interacao é importante na inducao da sensibilizagdao de antigenos
ao MHC e na rejeigdo de enxertos®). Desta forma, ICAM-1 participa ndo somente
do recrutamento das células inflamatérias, como também do controle de suas

funcdes, da manutengdo destas células na pele e da sua transmigragdo®®?.

No LP, a expressdo aumentada da ICAM-1 nos ceratinocitos basais
estd associada ao acumulo de linfocitos T na camada basal e a ativacdo de CL,
0 que sugere a participacdo desta molécula na etiopatogénese da doenca®?3¥.
Foi demonstrado também uma maior expressao de ELAM-1 (do inglés, endothelial
leukocyte adhesion molecule), ICAM-1, VCAM-1 e P-selectina nos compartimentos
microvasculares de pacientes com LP quando comparados a fragmentos de
tecidos normais, sugerindo a importancia dessas moléculas na manutencao ou

persisténcia das lesées'®).

Dados sobre a expressdao de moléculas de adesdao na ELD séao
limitados. Apesar disso, também ja foi demonstrada maior expressédo de ICAM-1
em ceratinocitos da mucosa oral e em leucocitos em amostras de ELD induzidas

pelo amalgama®?.
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1.9- Perforina e granzima B
1.9.1- A apoptose e o significado funcional da perforina e da granzima B

Linfocitos T citotoxicos (LTC) e células NK reconhecem e eliminam
células infectadas por patégenos intracelulares ou células tumorais via exocitose

%387 Os dois mecanismos requerem contato

granular e/ou via receptor-ligante!
direto entre a célula efetora e a célula alvo. Na primeira via, granulos citotéxicos,
contendo predominantemente perforina e uma familia de proteases
estruturalmente relacionadas a serina (granzimas), com varios substratos
especificos, sdo secretados por exocitose na sinapse imunoldgica formada entre o
efetor e o seu alvo. A granzima B, um dos subtipos mais importantes,
cliva as proteinas da célula alvo em residuos especificos de aspartato e leva a
morte celular tanto pela ativagdo da cascata caspase-dependente quanto pela via
caspase-independente. Na auséncia de perforina, a molécula de granzima pode
entrar no citoplasma, mas ndo consegue provocar a morte celular de forma
eficiente. Portanto, estas moléculas trabalham em conjunto para induzir a
apoptose da célula alvo. A segunda via cursa com a agregagao do receptor da
superficie da célula alvo, denominado Fas (CD95), com seu ligante
correspondente na superficie da célula citotéxica, chamado ligante de Fas (FasL),
resultando na classica apoptose caspase-dependente. A principal funcdo da via

Fas-FasL é eliminar linfocitos T autorreativos®©¢7).

A perforina € uma proteina formadora de poro célcio-dependente de
aproximadamente 67 kDa, cuja expressao € regulada durante a diferenciacdo dos
linfocitos por ativacao de receptores por meio de sinais (como receptor da célula T
e NKG2D) e citocinas (como IL-2, IL-15 e IL-21)®®. Embora a perforina tenha
similaridades a componentes do complemento, particularmente C9, sua sequéncia

(3839 A importancia desta proteina tem sido demonstrada por

primaria € unica
diversos estudos com ratos perforina-deficientes, que sao profundamente
imunocomprometidos e apresentam grande susceptibilidade a infecgdes virais e

cancer. Pacientes com linfohistiocitose hemofagocitica familiar humana,
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causada por mutacdes bialélicas na perforina, também sdo intensamente

394041 'Mais recentemente, tem sido demonstrado in vivo o papel

imunodeficientes'
da perforina como mediador crucial da vigilancia imune de células transformadas
espontaneamente e na regulacdo da homeostase das células B e das células T de

memoria®4243),

Apesar da importancia vital na atividade citotoxica, as funcgdes
moleculares e celulares da perforina e a base do sinergismo entre perforina e

granzima permanecem pouco compreendidas®®.

1.9.2- Granzima B: como se processa a liberagdo na sinapse imunoldgica

Tanto em humanos quanto em roedores, a perforina € indispensavel
para a liberacdo de granzimas e seus substratos pro-apoptéticos dentro da célula
alvo. Embora exista um consenso geral de que o fluxo de granzimas para dentro
do citosol da célula alvo seja dependente da atividade citolitica da perforina,

o mecanismo pelo qual a granzima entra na célula permanece controverso®®.

Diversos modelos tém sido propostos desde a década de 80,
quando a perforina foi clonada pela primeira vez®® A microscopia eletronica,
as células expostas a perforina apresentam poros. Desta forma, no modelo
original, a perforina, homéloga ao complemento, liberaria granzima via
multimerizagdo na membrana celular, onde formaria poros para a passagem da
granzima. Recentemente, este modelo tem sido questionado. Embora,
em altas concentracbdes, a perforina forme grandes poros na membrana que
poderiam matar as células por necrose, concentracdes subliticas desta molécula
sao requeridas para a transferéncia de granzima, e os poros nestas condicoes,
se é que sao formados, podem ser muito pequenos (£50nm de diametro)
para garantir a passagem de moléculas globulares tdo grandes como as de
granzima. Além disso, foi descoberto que granzima B pode se ligar a célula alvo e
sofrer endocitose ou macropinocitose independentemente da perforina,

que entdo atuaria como uma endossomolisina®’:3%4"),
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Em 2000, o receptor manose 6-fosfato foi proposto como candidato a
receptor de superficie celular para a granzima B. Embora a existéncia de um
receptor especifico para esta molécula fosse interessante, para garantir a
eliminacao das células-alvos, a granzima B deveria manter a capacidade de se
ligar a mdltiplas estruturas da superficie celular®?. Além disso, faltam estudos
demonstrando uma associacdo direta entre a granzima B e um receptor de
superficie celular®’. Assim que, posteriormente, foi proposta a ideia de que um
complexo macromolecular contendo perforina, granzima e serglicina
(uma proteoglicana primaria de granulos citotéxicos) seria liberado na sinapse
entre a célula efetora e a célula-alvo. Esse complexo seria capaz de se ligar e
penetrar na célula-alvo por meio de endocitose. A serglicina contribuiria para a
apoptose mediada por granulos por atuar como carreador, facilitando a

4445 Dentro das vesiculas

internalizacdo da granzima e/ou da perforina
citosdlicas, a perforina alteraria a membrana endocitica, facilitando a liberagdo da
granzima no citosol e o seu transporte em direcao ao nucleo. A formacao de poros

nesta etapa também é controversa na literatura®®-3":3%44),

Mais recentemente um modelo hibrido foi proposto por Pipkin e
Lieberman®, em que a perforina formaria pequenos poros na membrana celular
que, entado, ativaria o influxo de célcio para dentro da célula. Como os niveis de
célcio citosdlico sdo normalmente baixos, o aumento representaria um dano a
membrana, determinando uma resposta de reparo. Vesiculas intracelulares,
incluindo endossomos e lisossomos, seriam mobilizadas em segundos,
doando suas membranas para tentar restabelecer a area lesada. O préximo passo
incluiria rapida co-endocitose de granzima e perforina em endossomos gigantes,
seguido da liberacdo de granzima mediada pela perforina no citosol.
Ja foi demonstrado que quando a perforina encontra-se em concentragdes
consideradas subliticas, como acontece no ataque por linfocitos T citotoxicos,
uma rapida resposta de reparo é ativada com pronta restauracdo da integridade
da membrana plasmatica, seguida pela coliberacdo de granzimas que,
por sua vez, induzem um lento processo de apoptose. Quando a dose de perforina

€ litica, a resposta de reparo é incapaz de competir com o dano a membrana,
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assim o influxo de calcio persiste e a célula morre rapidamente por necrose.
Quando a resposta de reparo da membrana é inibida, células tratadas com
granzima B e perforina, mesmo em concentragdes subliticas, tém mais chance de
morrer por necrose do que por apoptose. Mesmo no modelo hibrido,
algumas questbes permanecem desconhecidas, como o que ativaria a rapida
endocitose das moléculas citotdxicas, se poros de perforina desestabilizariam as
membranas dos endossomos causando O seu rompimento ou se 0S pPoros
formados nessas membranas seriam largos o suficiente para permitir a passagem

das moléculas de granzima para o citosol®?.

1.9.3- O papel da granzima B e da perforina no LP, LPO e ELD

Considerando as evidéncias atuais, a citotoxicidade mediada por
linfocitos T tem sido proposta como mecanismo de apoptose nas lesdes orais do
LP e da ELD. Estudos ultraestruturais tém demonstrado que os corpos coloides
encontrados nestas estomatites de interface sdo formados no processo de morte
dos ceratinocitos basais e suprabasais, e apresentam caracteristicas morfoldgicas
tipicas da apoptose®4”),

Um importante marcador da atividade citolitica destas células € a
expressao da granzima B e da perforina in situ. Estudos imuno-histoquimicos
demonstraram infiltrados celulares, principalmente de linfocitos CD8+,

47.4849) " gantoro et al.®?

contendo granzima B e perforina nas lesdes de LP!
encontraram um numero significantemente maior destas moléculas citotoxicas nas
lesbes de LPO quando comparadas a mucosa normal € mesmo as lesdes
cutaneas de LP. Por meio de microscopia eletronica, moléculas de granzima B
foram observadas sendo secretadas de um linfécito para um ceratinocito em
processo de apoptose®’). Técnicas capazes de mensurar a expressao in situ de
mRNA de granzima B demonstraram ser esta 100 a 200x maior nas lesées de LP

comparativamente & pele normal®".
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Ja foi demonstrado também que a expressao de linfocitos T contendo
perforina € muito maior na fase de exacerbacdo do liquen plano quando
comparada a fase de remissdo da doenca ou ainda a pele normal de individuos

48,49)

controles' Esses achados sugerem um importante papel da perforina e

granzima B no processo de apoptose dos ceratinocitos no LP.

Nao foram encontrados trabalhos sobre o papel destas moléculas

citotéxicas em amostras de ELD na literatura.
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Os objetivos deste trabalho foram:
Capitulo 1:

Estudar, comparativamente, em 16 amostras de tecido de LPC e 6 de
ELD, o papel dos granulos citotoxicos de granzima B e perforina e analisar
alguns achados histolégicos e imuno-fenotipicos do infiltrado inflamatério no LPC
e ELD.

Capitulo 2:

Estudar, comparativamente, em 29 amostras de tecido de LPO e
16 de LPC, o papel dos granulos citotoxicos de granzima B e perforina.

Objetivos
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Introduction Lichenoid drug eruption (LDE) shares similar features with lichen planus
(LP), that could reflect the same pathogenesis. In LP, an autoimmune attack is accepted
and cytotoxic T-lymphocytes (CD8+) predominate, especially in late lesions. Apoptosis of
keratinocytes may be mediated by CD8+ T and NK cells in two distinct ways: by the
release of cytotoxic molecules such as perforin and granzyme B or by the Fas/FasL sys-
tem. The immunological mechanisms involved in LDE are not yet fully established.
Objectives Investigate immunohistological features in LP and LDE to add clues to better
undetstand their pathogenesis.

Material and methods Twenty-two patients fulfilled all clinical, laboratory, histopathalogi-
cal, and follow-up features of lichen planus (n = 16) and lichenoid drug eruption (n = 6).

Classic histological features favoring LP or LDE were evaluated by two ohservers. HAMSS,
MAC387, UCHL-1, OPD4, CD8, Granzyme B, Perforin, and ICAM-1 antibodies were used
to decorate the immune infiltrate. Results were analyzed through Pearson correlation,
Student's #test, and linear discriminant analysis.

Results A higher number of necrotic keratinocytes as well as plasma cells and eosinophils
within inflammatory celis were associated with LDE diagnosis. Only in LDE, a correlation
was found between the number of T and CD8+ cells and betwesn the number of granzyme
B+ cells and apoptotic keratinocytes.

Conclusion Our findings suggest a more important role of CD8+ granzyme B-containing

cells in LDE group, being its synthesis associated with more intense apoptosis. So, LP and

LDE may have a somewhat distinct pathogenesis.

Introduction

Lichenoid drug-induced eruption (LDE} resembles lichen
planus (LP} on a clinical and histological basis. The maost
characteristic histological substrate of both is subepider-
mal band-like cytotoxic lymphocyte infiltration and apop-
tosis of the basal keratinocytes. Several histological
criteria have been used to differentiate LDE from LP, but
there is not a good clinicopathological correlation.
Regarding etiology, in LP, an autoimmune attack is gen-
erally accepted, and it was demonstrated that the inflam-
matory infiltrate is composed mainly of T-lymphocytes,
with varying populations of CD4+ and CD8+ cells."™
Some studies have shown a predominance of cytotoxic
T-lymphocytes (CD8+}, especially in late lesions.™ ™
Apoptosis of keratinocytes is accepted to be mediated by

@ 2012 The Infernational Society of Dermatology

CD8+ T- and natural killer (NK} cells in two distunct
ways: by the release of cytotoxic molecules, such as per-
forin®® and granzyme B;"™"" or by the Fas/Fasl system.”
The immunological mechanisms involved in LDE are not
yet fully established. This study examined some histologi-
cal and immunohistochemical features of the cell infiltrate
in LP and LDE lesions. Our results may provide clues to
better understand pathogenesis in order to identify new
therapeutic strategies for LDE and LP.

Materials and methods

The files of the Pathology Department, School of Medical
Sciences — UNICAMP, were searched for all skin biopsies with
a diagnosis of lichenoid dermatitis during the period 1996-2008,
The nosologic diagnoses, defined by clinical, laboratory,

Intemational Jowrnal of Dermatology 2012, 51, 1199 1205
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histopathalegical, and fellow-up data, wers obtained from these
medical records. Patients whose diagnosis could not be
accurataly achieved weare excluded from the study. Twenty-two
casas fulfilled all characteristics of LP (n - 16} and LDE (n- BL
Only patients whoss aruptions began when the implicated
medication was started, and improved when it was stoppad,
were included in the LDE group. The medication was
discontinued or replaced and, one wesk later, at the next office
visit, the lesions were required to be clear and could net
subsequently flare up or relapse. If a cause and effect
relationship could not be safely defined or if the patient's
lesians improved, sven while continuing to use the same
medication, the patient was sxcluded from either group. Na
caze was rechallenged with the implicated medicatien. Paraffin-
embedded tissue was cut for H&E and immunahistechemical
stain. With the aim of identifying significant histelogical findings
for the diagnosis of LP or LBE, in each H&E specimen, the
tollowing histopathological features were blindly evaluated by
two observers: stratum cormeum: 1 - arthokeratosis only/

2 —tocal parakeratosis; granular layer: § — agranulosis or
hypogranulosisA - “v" hypergranu lesis or normal; quality of
inflammatory infiltrate: 0 - lymphohisticcytic only — ecsinophils
and plazma cells ameng inflammatery calls; inflammatory
infiltrate: & — mild" — moderate/ramarkabla; inflammatory
infiltrate level: @ — band-like dermoepidermal junctien - both
band-like dermoeepidermal junction and lower reticular dermis;
acanthosis: O — present (saw teothl/1 - mild/absent;
incontinentia pigmenti: § — censpicucus!1 - not conspicuous;
epidermal/dermal Civatte bodies (apoptotic cells): & — in large
numbers and grouped (clusters} togsther (Fig. 197 - not too
many: signs of regression: O — absentd — present (scanty
hyperkeratesis, parakeratosis, and acanthasis, flattened
epidermis, dermal fibrozis, and sparse inflammatory infiltrate}.
Aiming to Improve the statistical power of the results, the data

e

Figure 1 LDE: many Civatts bodies at the papillary dermis,
some of them indicated by arrows (original magnification
HEgqo}

e
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wara stratified inte twe categories (presant or absant}, and the
discordant results were reviewed for consensus achievement.
A quantitative analysis for the number of single or clusters of
apoptotic bodiss was done, by the same absarver, using an
Olympus GH20 optical micrescepe in high (400} magnification.
Each high-power fisld all along the sample was analyzed, and
the values were recorded in mm®.

Immunohistoehemical staining

Briafly, 4 pm-thick sections were dewaxed and rehydrated in
graded ethanal. The primary antibodies used were HAMSE
(MO B832; Dako, Carpenteria, CA, USA} at a dilution of 1:50,
MAGIBY (MO 747; Dakao} at a dilution of 17100, UCHLA
(CLMER0D, MO747; Dake} at a dilution of 17100 (Fig. 2}, COB
(W7103; Dakeo} at a dilution of 1:50, OPD4 (58375, Santa Cruz,
Santa Gruz, GA, USA} at a dilution of 1:50 (Fig. 3}, perforin
(5810, Movocastra, Burlingame, CA, USA} at a dilution of 1:50
(Fig. 4}, and granzyme B (M7235, Dake} at a dilution of 1:100
{Fig. 5r. For all antibodies, a steamer was used for epitope
ratrisval with sither citrate buffer (HAMEE, MACIEY, UCHL1,
perforing or Tris-EGTA buffer (C08, OPD4, and granzyme B}
The Advance polymer (K 4068; Dako}l was used as a reaction
amplifier. Visualization of the antibody complex was achisved
using 3.3-diaminobenzidine tetrahydrochloride (K 3488; Daka}
according to the manufacturer's instructiens. Sections were
counterstained with Mayer hematoxylin. Appropriate negative

W

| 1 o -

Flgure 2 LDE: UCHL-x-positive T-lymphocytes at the
dermo-epidermal interface, some of them indicated by arrows
{original magnification *éq0}
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Flgure 3 LDE: CD8-positive T-lymphoeytes at the dermo- Flgure 5 LDE: granzyme B-positive mfhmmatory cells at
epidermal junction and papillary dermis, some of them the papillary dermis, some of them indicated by arrows
indizated by arrows {original magnifieation x&40} {oniginal magnification ¥éqa0}

and positive centrols were included in each assay. Perforin and
granzyme B quantificatien was performed as follows: for each
antibedy, the immunestained cells were blindly counted for
apoptotic cells by ene observer, in the whele extension of the
biopsy, in high (400} magnification. HAMBE, MAC3RE7,
UCHL1, CDB, and OPD4 quantification were pedformad as
follows: 10 blindly and randomly selected images of the stained
sactions werae obtained, and a quantitative analysis of the
expression of each marker was performed using computer-
assisted image analysis (IMAGELAR analysis softwars,
Softium, Sae Paule, Brazil, 2000} Al positive and negative
nuclel of inflammatory cells were counted in each image. The
expression of these markers was calculated as the percentage
of positivity in relation to the total amount of nuclel counted per
section. Te standardize the counting, the epidermis baszal layer
was positioned in the middle of the fisld.

Statistical methods

To test the corraelation between variables, according to the
particular disease studied (LP or LDE}, the Pearson correlation
was used. To compare the two disease groups, according to
the variablas analyzed, we used the Student's #ast. To

Flgure 4 LP: pecforin-positive inflammatery celle at the pap- evaluate the discriminatery power of the analyzed variables

illary dermus, some of them indicated by arrows {ongmnal relatively to the twe groups of dissases, we used linear

magnification xéqo} dizcriminant analysis.
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Ethics
This study was approved by the Research Ethics Committee of
the State University of Campinas (protocol # 660/2006).

Results

There were no significant differences between the groups
in relation to sex and age of the patients (LP:
18-73 years, average 48 years; LDE: 14-64 years, aver-
age 44 years).

An  increased keratinocytes
{grouped into clusters) and plasma cells and eosinophils
in the infiltrate were shown to have statistical significance
for the diagnaosis of LDE (Table 1). In order to evaluate
the discriminatory power of the variables between the
groups, we used discriminant analysis. The variable
“cluster” {studied by logarithmic transformation) classi-
fied correctly 90.9% of LP cases and 8$1.8% of LDE
(P = c.cos). Namely, there was, a higher number of
apoptotic cells clusters in the LDE group.

The results of the other morphological criteria (routine
stained specimens) did not show statistical significance for
the diagnosis of LDE.

We observed a significant pesitive correlation between
the number of T-cells and CD§ cells only in the LDE
group (Fig. 6}. Nevertheless, the number of CD4 cells did
not show significant correlation with any other variables
in either of the two groups. The number of CD§ cells

mumber of necrotic

Table 1 Histological features in LP and LDE: comparative
analysis

Histological features LP(n=18) LDE(n=86) P
Number of single apoptatic cells 431 + 156 B30+ 367 0086
Number of clusters of apoptotic 151 +301 495+ 362 0.005"
cells

Civatte bodies (apopiotic cells) 15 (93.8%) 1 {16.7%) 0.001"

fow

Ontokeratosis orly B(37.5%) 0{0.0%) 0.133"
V' hypergranulosis o normal 15 (93.8%) 5 (83.3%) 0.481°
Eosinophils andior plasma cells 2 (125%)  4(66,7%)  0.025°

o int v 13 (B1.3%) 4(66.7%)  0.585°
infiltrate

Banddike and deep inflammatory 4 (25.0%) 3 (50.0%) 03347
infiltrate

Mildfabsen!t acanthosis 1(6.3%) 0 (0.08) 1.000°
Incontinentia pigmenti = not 6 (37.5%) 2(333%) 1.000°
conspicuous

Signs of regression 6 (37.5%) 4 (66.7%) 0.348°
Photodamage absent 6(37.5%) 1(167%) 0816"

*Student’s t-test, descriptive level of probability.
PRisher’s exact test, descriptive level of probability.

LDE, lichenoid drug-induced eruption; LP, lichen planus.
Bold values represent statistically significant P-values.
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Figure 6 Lichenoid drug eruption: positive Pearson
correlation between UCHL-1- positive T cells and CD8
(significant P-values in bold)

showed a significant positive correlation with the number
of inflammatory cells that expressed perforin, though only
in the LP group.

The higher the values of granzyme B, the higher were
those of perforin in the LP group and higher the number
of clusters in the LDE group (Fig. 7; Table z).

25p
20F *
a *
E 15F
g o r=087
& P=0.03
13
c A L ' i L '}
] 2 4 [ 8 10 12
Clusters

Figure 7 Lichenoid drug eruption: positive Pearson
correlation between granzyme B and apoptotic clusters
(significant P-values in bald)

Table 2. Pearson correlation between granzyme B and the
variables “clusters” and “perforin™ in LP and LDE

Group Clusters Perforin
LP {n=18)

A 022 0.68

P 041 0.002
LDE (n=6)

A 0.E7 -012

o8 0.03 082

Clusters: number of apoptotic clusters/mm?®.

Granzyme B or perforin: percentage of positivity in relation
to the total number of cells counted per section.

LDE, lichenoid drug-induced eruption; LP, lichen planus.
Bold values represent statistically significant P-values.
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Figure 8 Lichenoid drug eruption: negative Pearson correla-
tion between T cells and MAC387 positive young activated
histiocytes (significant P-values in bold)

No correlation was found between the values of pcrfu-
rin and the other variables in either group. Numerous
cells expressed the ICAM in both groups, but no signifi-
cant differences were found between groups or correla-
tion with other variables.

HAMs6-positive macrophages were present in large
numbers in the infiltrate in both groups. In the LP group,
a number of these cells showed positive and significant
correlation with a number of T-cells. In the LDE group,
this correlation was not repeated. We found a significant
negative correlation between the number of T-cells and
young activated histiocytes (MAC387-positive) in the
LDE group (Fig. 8).

Discussion

LP and LDE are similar skin diseases. To distinguish
between them, most authors recommend a correlation
between the anamnestic, clinical, and histological find-
ings.' > The distinction is very important, because the
mere interruption (or replacement) of the drug can lead
to the resolution of the lesions."® However, as (idio-
palhic} Lr may Llrl(!r:rgo spontaneous rﬂmissian, it t:()uh']
be necessary to reintroduce the drug for the diagnosis of
LDE to be substantiated, which may not be acceptable.
In addition, the drug can trigger the eruption, which
eventually will not regress, even after its withdrawal.
Also, determining that a particular medication caused an
eruption is often difficult when the patient is taking mul-
tiple drugs and for which most cannot be easily inter-
rupted or replaced.™ Moreover, cross-reactions  may
occur, for example, between the different antihypertensive
drugs available for substitution.™* Finally, the lesion may
disappear even when the drug is stll being adminis-
tered."” Considering the strictness of the inclusion criteria
for LDE or LP diagnosis, in our sample the analysis was
limited to 22 patients for a period of 1z years, 16 with
LP and only six with LDE, which limited the statistical

@ 2012 The Internalional Sociely of Dermalology
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power of results. Of these six patients, five had vsed an
anti-inflammatory or anti-hypertensive drug, and only
one used solely isotretinoin.

Regarding histological findings on routine stained
sections, it is known that LDE features are frequently
indistinguishable from typical LP** especially if the
lesions are photodistributed.'® Van den Haute er al. stud-
ied various histopathological features in skin biopsies of
idiopathic LP and LDE. No criterion was found to be
pathogromonic for distinguishing LP from LDE. How-
ever, focal parakeratosis, focal interruption of the granu-
lar layer, and cytoid bodies in the cornified and granular
layers were present in more than so% of LDE and never
in idiopathic LP."” In fact, the presence of parakeratosis
argues against a diagnosis of LP.*Y We found focal para-
keratosis in 1o0% of LDE and in 66.7% of LP, but the
differences were not significant, perhaps due to the limita-
tion of our sample. All but one LDE specimen displayed
signs of photodamage. Actually, only the higher number
of grouped necrotic keratinocytes (clusters) and presence
of plasma cells and eosinophils in the infiltrate showed
statistical significance for the diagnosis of LDE (Table 1).
Through discriminant analysis, the wvariable cluster of
apoptotic keratinocytes classified correctly 91% of cases
of LP and 8$2% of LDE. So, massive apoptosis may be an
indication of drug etiology in lichenoid lesions. Our
results are in line with the literature. According to Acker-
man et al,*® LDE tends to present numerous individual
necrotic keratinocytes in the epidermis, and eosinophils
may accompany lvmphacytes in the dermal infilirate.
Apoptosis, the process of programmed cell death not fol-
lowed by autolysis, can be triggered by external stimuli
through the activation of specific cell death receptors
present on the cell surface (extrinsic pathway) or by
intracellular  mechanisms (intrinsic or mitochondrial
pathway).*" Among the mechanisms that have been pos-
tulated to trigger apoptosis in interface drug dermatitis
are the attacks of cytotoxic T-lymphocytes and/or NK
cells via toxic granules.™ Toxic granules, especially those
containing perforin, a 7o-kd protein capable of breaking
the cell membrane, and granzyme B, are preformed spe-
cialized lysosomes.™** Granzyme B has been identified
within lymphaocytes in various types of interface dermati-
tis.*® Perforin is involved in activation or inhibition of
activated T-cells, in the control of immunoglobulin pro-
duction and Th1/Thz balance, in the control of antiviral
defense mechanisms, and in the destruction of cancer and
virus-infected cells. Therefore, the dysfunction in the for-
mation and transport of their secretory vesicles can cause
both immunodeficiency and autoimmunity.®" The expres-
sion of perforin was shown to be significantly increased
in LP lesions, pointing to the patential role of perforins in
apoptosis of basal keratinocytes.»*3* Choi et al.,? studying
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lesions of fixed drug eruption, another example of inter-
face drug dermatitis, found that the combined expression
of Fas and FasL was associated with apoptosis, and many
inflammatory cells were CDS84, but perforin was rarely
found. In our study sample, all specimens of LDE and LP
inflammatory cells expressed perforin and granzyme, in
variable numbers. We found, only in the LDE group, a
significant positive correlation between the number of
inflammatory cells that expressed granzyme B and the
number  of of apoptotic
the other hand, only in the LP group, we found that the
greater the number of granzyme B-positive cells, the

clusters keratinocytes. On

greater the number of those expressing pt:rforirl. Gran-
zyme B may be considered a specific marker of direct
cytotoxic damage. Our findings suggest that, in LDE, the
apoptosis of keratinocytes is predominantly linked to
cytotoxicity mediated by granzyme B,

Regarding the subpopulation of inflammatory cells,
various studies have shown that, in lichenoid dermatitis,
both subtypes of T-lymphocytes (CD4+ and CD84} are
present and act synergistically»™? but probably by differ-
ent mechanisms. CD8+ T-lymphocytes are considered to
be responsible for injury to basal keratinocytes and, there-
fore, important in the pathogenesis of LP.> We found, in
LDE but not in LP, a significant positive correlation
between the number of T- (UCHL-1-positive} and CDS§-
positive cells. On the other hand, in the LP group, the
greater the number of CDS8-positive lymphocytes, the
greater the number of cells that expressed perforin and
CDs
considered capable of inducing apoptosis of keratino-

vice versa. In LP, granzyme B T-cells were
cytes.** However, recent studies have shown that in LP,
granzvime B plays a role in cell death by CD44 Tha-type
lymphocytes and probably plays a role in the in vivo reg-
ulation of Tha-cell responses.®® Our results failed to find
any significant correlation between the number of CD4-
positive cells and any other studied variables, in either the
LP or LDE group.

A high density of macrophages (CDé8+) in LP lesions*®
was demonstrated. We studied the role of llmumphagcs in
LP and LDE through the use of two antibodies: HAM 56
and MAC387. The HAM 56 antibody reacts strongly with
macrophages and does not stain any T- or B-lymphocytes.
As might be expected in our work, the HAM s6-positive
macrophages were present in large numbers in the infil-
trate in both groups. In the LP group, a number of these
cells showed positive and significant correlation with the
number of T-cells (UCHL-1-positive). In the LDE group,
this correlation was not repeated, but it 1s possible that
this finding is due to the small number of patients in the
sample. The monoclonal antibody MAC387 identifies
small activated histiocytes, newcomers from the blood to
the inflimmatory site. Macrophages stain with MAC387
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only in the early stages of differentiation and lose the
unmunostaining i later stages.”” Among the functions of
macrophages are digestion and presentation of antigens
to T-lymphocytes. [n the LDE group, we found a signifi-
cant negative correlation between the number of T-cells
(UCHL-1-positive} and young histiocytes {MAC387-
positive). Thus, as these young macrophages phagocyte
antigens and undergo maturation, they activate T-cells
leading to clonal proliferation of these cells, triggering the
lichenoid drug reaction.

In short, apoptotic keratinocytes were observed in
greater number and in clusters in lesions of LDE, as com-
pared with LP. Most T-cells were CD8-positive in the
LDE group. Furthermore, significant correlation was
found between the number of inflammatory cells express-
ing granzyme B and the number of apoptotic cell clusters.
This correlation seems to indicate that in LDE, granzyme
B has a more important role than perforin. Its release
could be linked to the most abundant number of apopto-
tic keratinocytes in the lesions found in this group. Our
results suggest that the pathogenesis of LP and LDE is
somewhat distinct. Systematic studies using a greater
number of cases of LDE are needed to further our under-
standing on this topic.
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Perforin and granzyme B expression
in oral and cutaneous lichen

Background: Although cutaneous and oral lichen planus (LP) share
similar histopathological features, oral LP often [ollows a recalcitrant
course while LP skin lesions tend to be sell-hmiting. Apoptosis,
mediated by cytotoxic T-cells in LP, may be triggered by the release of
molecules such as perforin and granzyme B. As variation in clinical
behavior can reflect differences in LP immune expression, we studied
the role of those cytotoxic molecules in oral and cutaneous LP.
Methods: We analyzed 16 cases of cutaneous LP and 29 of oral LP.
The sections were studied on hematoxylin and eosin, CD4, CD8,
perforin and granzyme B staining.

Results: The mean number of immunostained cells expressing each
cytotoxic molecule was significantly higher in oral LP than in cutaneous
LP. A higher number of single necrotic keratinocytes (apoptotic bodies)
was [ound 1n oral LP lesions when compared to cutaneous LP. Only in
oral LP lesions, a higher number of CD4-positive cells was found in
active lesions when compared to regressive lesions.

Conclusions: Our resulis conlirm increased expression of granzyme
B and perforin in oral LP lesions as compared to cutaneous LP. The
increased expression suggests a relationship with the clinical behavior of
the disease.

Reywords: apoptosis, CD4, CD8, cytotoxic granules
Lage D, Punentel VN, Soares TCB, Souza EM, Metze K, Cintra ML,

Perforin and granzyme B expression in oral and cutaneous lichen
planus — a comparative study.

J Cutan Pathol 2011; 38: 973-978. @ 2011 John Wiley & Sons A/S.

Lichen planus (LP) is a chronic inflammatory disease
involving cutaneous and mucosal surfaces. The oral
mucosa 1 commonly aflected and may be the
sole site of involvement.! Oral LP develops in
1-2% of the general adult population and is the
most common noninfectious oral mucosal disease
in patients referred to Oral Medicine and Oral
Pathology clinics.? Cutaneous lesions develop in
2-3% of patients with oral LP.* The etiology
of LP is unknown, but factors such as genetics,
infections, allergies, drugs, stress and autoimmunity
have been proposed as being contributory.>*

A cell-mediated cytotoxic response is the primary  patients.
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suspected mechanism of LP. It is characterized
histopathologically by a subepithelial band-like
lymphocytic infiltrate, with necrosis (apoptosis) of
basal keratinocytes.>* It has been shown that the
inflammatory infiltrate is composed mainly of CD4+
and CD8+ T-lymphocytes.™®’ Although cutaneous
and oral LP share similar histopathological features,
they are distinguished by heterogeneity in their
clinical course. In general, oral LP follows a chronic
and recaleitrant course and may persist for a very
long period of time,! whereas spontaneous remission
oceurs aller 1 yvear in the majority of cutaneous LP
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Local differences in the immune system, when
comparing oral mucosa and skin, could help to
explain the observed variation in clinical behavior.
Apoptosis is accepted to be mediated by CD8+
T-cells and natural killer cells. Among the known
mechanisms is the release of cytotoxic molecules
such as perforin®® and granzyme B.'“'" Perforin
(described originally as a pore-forming protein) and
the granzymes (a family of serine proteases) are the
principal contents of cytotoxic granules.' Perforin
is required to deliver granzymes into the cytosol
of the target cell. Granzyme B leads to cell death
through either caspase cascade-dependent or caspase
cascade-independent pathways. =1 There are some

data in the literature suggesting the importance of

the cytotoxicity mediated by perforin and granzyme
in LP.51%- 1 This study was undertaken to evaluate
the role of granzyme B and perforin comparatively
in cutaneous and oral lesions of LP.

Material and methods

Routinely formalin-fixed and paraffin-embedded
specimens of cutaneous and oral LP were selected
from the files of the Department of Pathology,
State University ol Campinas. The patients had
been admitted to the University Hospital between
1996 and 2008. Clinical information was obtained
from their medical charts. Cutaneous and oral
LP diagnoses were based on the clinical history,
histopathological findings and [ollow-up data.
Patients whose clinical data were incomplete
or lacked follow-up information were excluded.
Pathological material insuficient for further cuts was
also excluded. In the end, specimens of 16 cutaneous
LPs and 29 oral LPs entered the study.

Morphological analysis

Additional sections, stained with hematoxylin and
eosin, were obtained for all cases. A qualitative
analysis was blindly undergone by an ohserver
for the lesion development stage (active or regres-
sive) and intensity of the inflammatory infiltrate
(light/moderate /severe). A lesion was considered
as ‘active’ when presenting intense inflammatory
infilirate and apoptosis, with pronounced vacuolar
(hydropic) degeneration of the basal layer. It was
considered as ‘late’ or ‘regressive’ when the follow-
ing observations were present: sparse inflammatory
infiltrate, melanophages within collagenized subep-
ithelial connective tissue, flattened epithelium and
areas in which the basal cell layer had regenerated
and the dermal infiltrate was no longer kept in close
proximity to the epithelium.*'* A quantitative anal-
ysis lor the number of single or clusters of necrotic

974

keratinocyles (apoptotic bodies) was performed by
the same observer, using an Olympus CH30 optical
microscope (Olympus, Center Valley, PA, USA) in
high (><400) magnification. Each high-power field
was analyzed all along the sample, and the values
were recorded in square millimeters. To standardize
the counting, the basal layer was positioned in the
middle of the field.

Immunohistochemical staining

Four micrometric thick sections were obtained,
dewaxed and rehydrated. The primary monoclonal
antibodies used were perforin (5B10; Novocastra
Lab. Lid., New Castle-upon-Tyne, UK) at a dilution
of 1: 20, granzyme B (GrB-7; Dako Cytomation,
Carpenteria, CA, USA) at a dilution of 1 : 100,
CD8 (M7103; DAKO) at a dilution of 1 : 50
and OPD4 (59375; Santa Cruz Biotech., Ing,
Santa Cruz, CA, USA) at a dilution of 1 : 50.
A steamer was used for epitope retrieval with
cither citrate buffer (pertorin) or Tris-EDTA bufler
(granzyme B, CD8 and OPD4). The sections for
granzyme B were incubated at 37°C with a serum-
free protein block (DAKQO). The Advance™ HPR
Enzyme (DAKO) was used as a reaction amplifier.
Staining was performed according to the supplier’s
recommendations. Visualization of the antibody
complex was achieved using 3,3-diaminobenzidine
tetrahydrochloride  (DAKO) according w0 the
manufacturer’s instructions. Sections were counter-
stained with Mayer hematoxylin. Samples from
known perforin, granzyme B, CD8 and OPD4-
positive lymph node sections were used as a positive
control. The omission of the primary antibody
provided a negative control.

Immunchistochemical guantification

Perforin and granzyme B quantification was
performed as follows: for each antibody, one
observer blindly counted the immunostained cells
throughout the entire biopsy using high (>400)
magnification and the values were recorded in
square millimeters. CD8 and OPD4 quantification
was performed as follows: 10 blindly and randomly
selected images of the stained sections were obtained
and a quantitative analysis of the expression
of each marker was performed using computer-
assisted image analysis (Imagelab analysis software,
2000, ImageLab, Softium, Fortaleza, CE, Brazil).
The nuclei of all immunostained and negative
inflammatory cells were counted in each image.
The expression of these markers was calculated as
the percentage ol positivity in relation to the total
amount of nuclel counted per section.
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Statistical analysis

Differences between groups were analyzed using the
Chi-square method for the categorical variables and
Student’s t-test for the other variables. Correlation
among the variables was assessed through Pearson’s
correlation coefficient analysis and multiple linear
regression, and p < 0,05 was considered a significant
level.

Results

No statistical differences were found between groups
in relation to (i) patient’s sex and age (cutaneous
LP: 8 females and 8 males, 18 73 vears, average of
48 years and oral LP: 13 females and 16 males,
25 6Y years, average of 47 years), (i) qualitative
variables regarding the histopathological lesion
development siage, to wit, active or regressive (in
cutancous LP, 62% of the samples were in the
aclive stage and in oral LP, 45%) and the intensity
ol the epithehum/connecive tissue inflammatory
infiltrate (Table 1). Concerning quantitative analysis,
the mean number of immunostained cells expressing
each eytotoxic molecule was significantly higher in
oral LP (p < 0.001 for perforin and granzyme B)
compared to cutaneous LP (Table 2 and Fig. 1A,B).
In both groups, the analysis through Pearson’s
correlation coeflicient showed that the higher the
number of perforin-positive cells, the higher the
number ol granzyme B-positive cells (p < 0.05).
Turthermore, a significantly higher number of single
apoptotic bodies was found in oral LP lesions,
either within or beneath the epithelium (<0.001),
as compared to cutancous LP (Table 2). Through
multiple linear regression analysis, 1t was found that
apoptotic bodies clusters had a positive correlation

Perforin and granzyme in lichen planus

Table 1. Values of absolute and relative frequencies of patients' sex,
stage of lesion development and intensity of inflammatory infiltrate in
cutaneous and oral LP

cutaneous LP  oral LP
Variable Category N % N % P
Sax it] a 500 16 552 0.785(C)
F 8 500 13 4438
Stage 0 10 25 13 448 0353 (C)
1 6 75 16 55.2
Intensity of 0 3 18.8 1 34 0121(F
inflammatory 1 13 813 28 966
infiltrate

Descriptive level of probability of Chi-square test (C} and Fisher exact
test (F).

Intensity of inflammatory infiltrate: 0, light and 1, moderate to severe;
LP, lichen planus; N, number of patients; sex: M, male and F, famale;
stage of lesion development: 0, active and 1, late.

with regressive lesions (p = 0.01) only in the oral
LP group (Fig. 1C). Although no differences were
found hetween groups with respect to G4 : CD8
cells ratios, a higher number of CD4-positive cells
was [ound in active vs. regressive lesions (p = 0.03)in

the oral LP group, but not in cutancous LP (Tg. 1D).

Discussion

Diseases aftecting the skin and mucous membranes
manifest distinct clinical appearances i each of
these two different organs, and this is probably due
to varialions in their structure and function. Oral
rucosa and skin differ in keratinization patterns,
resistance to external pressure and moist vs. dry
environment.”’ Gultured normal oral keratinocytes
locomote significantly faster than skin keratinocytes
and exhibit [asler gmwlh,gl During wound repair,

Table 2. Patients’ ages, number of clusters of apoptotic cells, CD4/CDS ratio, number of perforin and granzyme B-positive cells and single

apoptotic bodies — comparative analysis between GLP and OLP

Variable Group M ean sD Iedian Minimum Iaximum p

Age CLP 16 48.94 15.36 50.50 18.00 73.00 0.653 (S)
OLP 29 46.97 1318 48.00 25,00 69.00

Clusters CLP 16 1.51 am 0.20 0.00 11.70 0.626*
OLP 29 0.83 1.02 047 0.00 3.92

GD4/CD8 CLP 16 1.39 1.64 0.54 019 6.78 01557
OLP 29 1.438 1.05 113 0.47 416

Granz CLP 16 18.94 3.84 19.50 12.00 26.00 =0.001*
OLP 29 121.83 10748 80.86 1519 380.78

Perf CLP 16 17.50 348 17.00 11.00 24.00 =0.001*
OLP 29 83.45 74.71 59.08 11.39 398.65

Apop CLP 16 4.31 7.56 210 0.30 31.80 <0.001*
OLP 29 24.24 22.75 17.09 0.00 81.52

Descriptive level of probability of Student t-test (S) and Mann-Whitney nonparametric test (7).
Apop, single apoptotic bodies; GLP, cutaneous lichen planus; Granz, granzyme B; N, number of patients; OLP, oral lichen planus; Perf, perforin;

SD, standard deviation.
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Ay I Perforin (A) and granzyme B-stained cells (B) in oral Hchen planus (LP), (C) clusters of necrotic keratinocytes (apoptotic bodies; see
arrows) m 5 regresave lemon of aral LE, (D) CD4-positive cells m active oral LP. Bar = 0.01 2 mm (A and B) and 0.029 mm (C and I}

re-epithelialization and neoformation of supporting
tizsue are completed earlier in oral mucosa and
mononuclear .phaéocytic activity reaches higher
levels than in ekin,

Most inflammatory diseases of the skin and
oral mucosa are because of immunoclogical events
mediated by T-cells. Comparative studies of the
mechanisms by which T-cells react in these tissues
must be carried out in this context. As oral mucosa,
compared with the skin, is exposed to large amounts
of antigen, whether from food, bacteria, wvirug
or fungi, it iz possible that thiz antigenic load
interferes with its immunocompetent cells,® This
might explain the clinical ohservation that while
cutaneoug LP is self-limited, having pruritus as its
primary discomfort, oral LP is chronic in natare.
Oral LP rarely undergoes spontansous remission
and i3 the cause of severe morbidity, Oral LP
lesions often last for years, with alternating periods of
exacerbationand quiescence, and botherythematous
and ulcerated areas are often sensitive or painful 24%

Hasetug et al.® found that oral Langerhans cells
have a higher capacity to provide costimulatory help
and to stimulate alloreactive T-cells, as compared to
skin Langerhans cells, Santoro et al,'? hypothesized
that s mechanism that could be responsible for long-
lasting inflammatory processes in oral LP could be
the activation of nuclear factor kappa B (NF-kappaB),
It is expressed on basal and suprabssal keratinocytes
in all cases of LP. Oral LP shows higher numbers

976

of NF-kappaB-positive keratinocytes in comparison
to cutansous LP, NF-kappaP expression correlates
with the recruitment of cytotoxic T-cells that express
perforin,'” T-cell cytotoxicity mediated by perforin
and granzyme B has been shown in the control of
tumor growth, in viral and intracellular bacterial
infections, in autoimmunity, in the rejection of
foreign tissue and, more recently, in the g@thogenca.a'.s
of chronic inflarmmatory diseases 12~ 142827

To further explore ifthese molecules could account
for differences in clinical behavior, we evaluated
the expression of perforin and granzyme B in a
series of oral and cutaneous LP. The two groups
were similar with respect to patient sex and age,
the histopathological stage of lesion development
(active ot regressive) and the severity/intensity
of inflammation. We found a significantly higher
number of cells expressing granzyme B and perforin
in oral LP in comparizon to cutaneous LP, It is
known that the lymphocytic infiltrate in oral LP
is composed almost exclusively of T-cells, and that
most T-cells within the epithelium and adjacent to
damaged basal keratinocytes are activated CD8+
T-lymphocytes, ® These findings suggest that CD8+
T-cells are involved in disease pathogenesis, and that
activated CD8+ T-cells may trigger keratinocyte
necrogis/ apoptosis in oral LP,

Possible mechanisms used by CDB+ cytotoxic
T-cells to canse keratinocyte apoptosis in oral LP
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include (a) T-cell-secreted TNF-a binding TNF-u
receptor | (TNIF R1) on the keratinocyte surface,
(b) T-cell surface CDISL (Fas ligand) binding CD95
(Fas) on the keratinocyte surface or () T-cell-secreted
granzyme B entering the keratinocyte via perforin-
induced membrane pores. All of these mechanisms
may aclivate the keratinocyle caspase cascade,
thereby resulting in keratinocyte apop[osis.gg We also
found that the higher the number of perforin-positive
cells, the higher the number of granzyme B-positive
cells either in oral or cutaneous LP. In fact, i the
absence of perforin, the granzyme molecule can
enter the cytoplasm but it cannot trigger cell dam-
age. The two molecules work cooperatively to induce
target—cell apoptosis. %1% Furthermore, although no
differences were found between groups with respect
o G4 : DS cell ralios, a higher number ol C1)4-
positive cells was found in active lesions as compared
to regressive lesions only in the oral LP group. Also,
significantly higher numbers of single necrotic ker-
atinocytes (apoptotic bodies) were found in oral LP
lesions, either within or beneath the epithelium, as
compared with cutaneous LP. Only in the oral LP
group, apoptotic body clusters had a positive corre-
lation with regressive lesions. These data point (o the
active status of oral LP lesions.

In oral LP, while the majority of intraepithelial
lymphocytes are CD8+ cytotoxic T-cells, most lym-
phocytes in the lamina propria are GD44 helper
T-cells. 2530 An early event in oral LP lesion for-
mation may be the presentation of MIIC class II
antigens to CD4+ helper T-cells, which is followed by
keratinocyle necrosis/apoplosis mediated by CD&+
cytotoxic T-cells. Some studies have shown a pre-
dominance of cytotoxic T-lymphocytes (CDB+4) in

References
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late lesions. >3 3 The halance between immunolog-
ical help andsuppression might determine the clinical
behavior of the disease.® Langerhans cells or ker-
atinocytes in oral LP may present antigens associated
with MHC class 11 to CD4+ helper T-cells, which
then are stimulated to secrete the Thl cytokines [L-2
and IFN-y. Local production of IFN-y may main-
tain keratinocyte MHC class II expression, thereby
contributing to disease chronicity.™ Wenzel et al.*/
found strong expressions of type I IFN in chronic
cytotoxic inflammation of LPs, triggering the influx
of eytotoxic effector lymphocytes.

Ourwork confirms the role of granzyme B and per-
forin in LP pathogenesis. We have ohserved increased
expression in oral LP, and we postulate a correlation
between cytotoxic enzvmes and the clinical behav-
ior of the disease. Insightls gained from these resulis
could potentially be applicable to the differential
diagnosis of oral LP and inflamnmatory early phase of
leukoplakia. Costa et al.*® reported their findings in
premalignant oral lesions. They found that the den-
sity of cells expressing granzyme B was significantly
lower in a dysplastic leukoplakia group in compar-
ison to an LP group as well as significantly higher
than in a nondysplastic leukoplakia group. From a
histopathological perspective, the observance of sev-
eral single necrotic keratinocytes in active lesions
favors the diagnosis o LP.
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Com relacdo a andlise comparativa entre o liquen plano cuténeo

e a erupc¢ao liqguenoide a droga:

1-

O numero de ceratinocitos apoptéticos agregados foi maior na ELD em
relacdo ao LPC e no grupo da ELD foi encontrado maior numero de
biopsias com eosinofilos e plasmécitos no infiltrado. Estes achados podem

ser Uteis no diagndstico diferencial entre as doengas.

O numero e a distribuicdo dos monocitos, histiocitos jovens, células T e
seus subtipos ndo apresentou diferencas entre os grupos. Ambos foram
encontrados, em grande numero, nas biopsias dos 2 grupos de doencas.
A expressao da ICAM-1 foi intensa em ambos os grupos; nao foram
encontradas diferencas significantes, entre 0s grupos, no numero de
células que expressavam este marcador. Nao foram encontradas diferencas
significantes no numero ou na distribuicdo das células inflamatérias que

expressavam as proteases citotdéxicas granzima B e perforina.

No grupo do LPC, quanto maior era o numero das células T, maior o
dos macrofagos HAMS56-positivos. No grupo da ELD, foi encontrada
correlacdo negativa entre o nimero de células T e o de histiocitos jovens
(MAC 387-positivos). Foi observada correlacdo positiva entre 0 numero de
células T e o de células CD8-positivas, no grupo da ELD. O mesmo néo

ocorreu, no grupo do LPC.

O numero de células CD8-positivas apresentava correlagdo positiva e
significante com o numero de células inflamatérias que expressavam a
perforina, apenas no grupo LPC. O ndmero de células inflamatérias que
expressava a granzima B apresentava correlagdo positiva e significante
com a variavel perforina, apenas no grupo LPC e com o numero de
ceratinocitos apoptéticos agregados, apenas no grupo ELD. Assim quanto
maiores eram os valores da granzima B, maiores os da perforina,
no grupo LPC e maiores os numeros de células apoptéticas agregadas,
no grupo ELD.
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Estes resultados favorecem um papel mais importante da granzima
B e linfocitos TCD 8™ no mecanismo patogenético da ELD, comparativamente
com o da perforina, de maior importancia no LPC. E possivel que a agdo da
granzima B esteja ligada ao numero abundante de células apoptoticas
agregadas encontradas na ELD. Embora o LPC e a ELD apresentem

semelhancas clinicas e histolégicas, a etiopatogénese parece ser distinta.

Com relagdo a analise comparativa entre o liquen plano cutaneo e

o liquen plano oral:

1- Foi encontrada maior densidade de granulos citotéxicos de granzima B e
perforina, nas lesdes do LPO, em comparacdo com as do LPC.
A expressdao aumentada destas moléculas pode estar associada a
diferenca no comportamento clinico da doenca.

2- No LPO, o numero de corpos apoptoticos agrupados mostrou correlagéo
positiva com as lesbes em fase regressiva, resquicio de acentuada

atividade citotoxica em fases mais ativas das lesoes.

3- Nao houve diferenca entre as amostras de LPO e LPC com relacdo a
razdo CD4: CD8. Contudo, maior numero de células CD4-positivas foi
encontrado nas lesdes ativas, quando comparado com o das lesdes
regressivas no LPO, mas ndo no LPC, apontando para diferencas na

expressao imune da doenga nas duas localizagdes.

Estes resultados favorecem uma correlacdo entre as enzimas
citotoxicas e o comportamento clinico distinto entre estas doengas com

manifestagdes liquenoides.
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6.1- Parecer do Comité de Etica em Pesquisa da Unicamp

FACULDADE DE CIENCIAS MEDICAS
COMITE DE ETICA EM PESQUISA

v fem unieamp e posgi s eticindes hrm)

CEP, 29/01/07
(Cirupe ITT)

PARECER PROJETO: N” 660/2006 (Este n® deve ser citndo nas cormespondéncins referente o esie projeto)
CAAE: 0530.0.146.000-06

I-IDENTIFICACAD:

PROJETO: DERMATITES LIQUENOIDES: ASPECTOS HISTOLOGICOS E IMUNO-
HISTOQUIMICOS _

PESQUISADOR RESPONSAVEL: Denise Lage

INSTITUICAD: HC/UNICAMP

APRESENTACAO AQ CEP: 01/11/06

APRESENTAR RELATORIO EM: 04/12/07 (0 formulrio encontra-se no sife acima)

- OBIETIVOS

Analisar os achados morfologicos e imuno-histoquimicos da pele dos pacientes com
liguem plano e demais dermatites liquendides tratados no Servigo de Dermatologia da Faculdade
de Ciéncias Meédicas da UNICAMP no periodo de 1996 g 2006, correlacionando entre si e com
o5 achados clinicos,

111 - SUMARIO

Eswudo retrospectivo com dados extraidos da observaglo clinica arquivadas no SAME
(Servigo de Arquivo Médico) de pacientes que tenham sido acometidos pelo liquem plano ou
outras dermatites liquenoides dos quais tenha sido coletada amostra de pele. Alem dos dados de
observagiio clinica serfio extraidos dados da leitura histologica Noves cortes serfio tratados para
icam-1, granzima e perforina (estudo imuno-histoguimicos) e analisados em imagens
digitalizadas. Os resuliados serfio tabulados ¢ sua significincia avaliada por testes estatisticos

IV - COMENTARIOS DOS RELATORES

A pesquisadora solicita dispensa do Termo de Consentimento Livre e Esclarecido por
tratar-se de trabalho retrospectivo, sendo empregados dados e material andtomo-patolégico de
arquivo @ partir de biopsias da rotina dos ambulatorios da disciplina de dermatologia
Consideramos pertinente a solicitaglio de dispensa.

V - PARECER DO CEP

O Comité de Etica em Pesquisa da Faculdade de Ciéncias Médicas da UNICAMP, apos
acatar os pareceres dos membros-relatores previamente designados para o presente caso e
atendendo todos os dispositivos das ResolugBes 196/96 e complementares, resolve aprovar sem

Comitd de Ftben enn Prsipmisa - 1 SICAMP
Hmai Temilin Vietra de § ammargs, 126 PUFSE (T4 370080
ke Pl K111 FAX (ibl ) ITHE-TINY

FERTEELHD oy - _F RN PR
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FACULDADE DE CIENCLIAS MEDICAS
DE ETICA EM PESQUISA

% www fEm.unicamp bripesquisa‘etica’index himl

restigbes o Protocolo de Pesquisa, bem como ter aprovado todos os anexos incluidos na
Pesquisa supracitada

0 conteddo ¢ as conclusfes aqui apresentados sdo de responsabilidade exclusiva do
CEP/FCM/UNICAMP e ndo representam a opinio da Universidade Estadual de Campinas nem
a comprometem

VI - INFORMACOES COMPLEMENTARES

O sujeito da pesquisa tem & liberdade de recusar-se a participar ou de retirar seu
consentimento em qualquer fase da pesquisa, sem penalizagio alguma e sem prejuizo ao seu
cuidado (Res. CNS 196/96 - Item I'V.1.f) e deve receber uma copia do Termo de Consentimento
Livre e Esclarecido, na integra, por ele assinado (Hem IV.2.d).

Pesquisador deve desenvolver a pesquisa conforme delineada no protocolo aprovado e
descontinuar o estudo somente apds andlise das razles da descomtinuidade pelo CEP que o
aprovou (Res. CNS ltem 1111 2), exceto quando perceber risco ou dano nfio previsto so sujeito
participante ou quando constatar a superioridade do regime oferecido a um dos grupos de
pesquisa (ltem V.3.).

O CEP deve ser informado de todes os efeitos adversos ou fatos relevantes que alterem o
curso normal do estudo (Res. CNS Item V4) E papel do pesquisador assegurar medidas
imediatas adequadas frente a evento adverso grave ocorrido (mesmo gue tenha sido em outro
centra) e enviar notificacho ao CEP e & Agéncia Nacional de Vigilincia Sanitiria - ANVISA -
jumnto com seu posicionamenta.

Eventuais modificagdes oo emendas ao protocolo devem ser apresentadss ao CEP de
forma clara e sucinta, identificando a pante do protocolo a ser modificada e suas justificativas
Em caso de projeto do Grupo 1 ou 11 apresentados anteriormente &8 ANVISA, o pesquisador ou
patrocinador deve envié-las também & mesma junto com o parecer aprovatorio do CEP, para
serem juntadas ao protocolo inicial (Res. 251/97, Item [11.2.e)

Belatérios parciais e final devem ser apresentados ao CEP, de acordo com os prazos
estabelecidos na Resolugio CNS-MS 196/96

VII - DATA DA REUNIAQ
Homaologado na 11 Reuniio Extraordingria do CEP/FCM, em 04 de dezembro de 2006,

Iy .
Prof". Dr", (fn/l:-u sgi. Beriuzzo
PRESIDENTE DO COMITE DE ETICA EM PESQUISA

FCM / UNICAMP
sl de Fries om Praguiss - UNBECAMP
(dasic | eundilin Vieirn de Usmarpa, 1206 FUINE {WI® 3 7HS- 36
A alaa Posdal G111 FAS (I JTER-TIRT
10T il ST vep i Temunbeampbr
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6.2- Autorizacao dos periodicos (Copyright)

Rightslink Printable License Page 1 of 9

JOHN WILEY AND SONS LICENSE
TERMS AND CONDITIONS
Feb 14, 2014

This is a License Agreement between Denise Lage ("You") and John
Wiley and Sons ("John Wiley and Sons") provided by Copyright
Clearance Center ("CCC"). The license consists of your order details.
the terms and conditions provided by John Wilcy and Sons, and the
payment terms and conditions.

.‘A" payments must be made in full to CCC. For payment instructions, please see
information listed at the bottom of this form.

Licznse Number 3327680205935

Licznse date Feb 14, 2014

Licansed content publisher  John Wiley and Sons

Licensed content publication International Journal of Dermatology

Licensed content title Lichen plarus and lichencid drug-inducad eruption: & histological
and immunohistochemical study

Licensed copyright line & 2012 The International Society of Dermatology

Licensed content author Denise Lage,Priscila Bianchini Juliano Konradin Metze, Elemir Macedo
de Souza,Maria Leticia Cintra

Licznsed content date Mar 14, 2012

Start page 1199

End page 1205

Type of use Dissertation/Thesis

Raquestor type Author of this Wiley article

Format Print and elactronic

Porticn Full articie

Will you be translating? Yes, including English rights

Number of languages 1

Langusges possibly Portuguese

Order reference number cao2722

Title of your thesis / Ph.D. Thesis Dissertation

dissertation

Expected completion date  Feb 2014

Expectad size (number of 50
pages)

Total 0.00 UsSD

Terms and Conditions

https://s100.copyright.com/CustomerAdmin/PrintableLicenseFra... 2/14/2014
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TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to
John Wiley & Sons, Inc. or one of its group companies (ecach a
"Wiley Company") or a society for whom a Wiley Company has
exclusive publishing rights in relation to a particular journal
(collectively "WILEY™"). By clicking "accept" in connection with
completing this licensing transaction, you agree that the following
terms and conditions apply to this transaction (along with the billing
and payment terms and conditions established by the Copyright
Clearance Center Inc.. ("CCC's Billing and Payment terms and
conditions"), at the time that you opened your RightsLink account
(these are available at any time at hitp://mvaccount.copvright.com).

Terms and Conditions

1. The materials you have requested permission to reproduce (the
"Materials") arc protected by copyright.

2.You are hereby granted a personal, non-exclusive, non-
sublicensable, non-transferable. worldwide, limited license to
reproduce the Materials for the purpose specified in the licensing
process. This license is for a one-time use only with a maximum
distribution equal to the number that you identified in the licensing
process. Any form of republication granted by this license must be
completed within two vears of the date of the grant of this license
(although copies prepared before may be distributed thereafter). The
Materials shall not be used in any other manner or for any other
purpose. Permission is granted subject to an appropriate
acknowledgement given to the author, title of the
material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of
the Material. Permission is also granted on the understanding that
nowhere in the text is a previously published source acknowledged
for all or part of this Material. Any third party material is expressly
excluded from this permission.

https://s100.copyright.com/CustomerAdmin/PrintableLicenseFra... 2/14/2014
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3. With respect to the Materials, all rights are reserved. Except as
expressly granted by the terms of the license, no part of the Materials
may be copied, modified, adapted (except for minor reformatting
required by the new Publication), translated, reproduced, transferred
or distributed, in any form or by any means, and no derivative works
may be made based on the Materials without the prior permission of
the respective copyright owner. You may not alter, remove or
suppress in any manner any copyright, trademark or other notices
displayed by the Materials. You may not license, rent, sell, loan,
lease, pledge, offer as security, transfer or assign the Materials, or
any of the rights granted to you hereunder to any other person.

4. The Materials and all of the intellectual property rights therein
shall at all times remain the exclusive property of John Wiley & Sons
Inc or one of its related companies (WILEY) or their respective
licensors, and vour interest therein is only that of having possession
of and the right to reproduce the Materials pursuant to Section 2
herein during the continuance of this Agreement. You agree that you
own no right, title or interest in or to the Materials or any of the
mtellectual property rights therein. You shall have no rights
hereunder other than the license as provided for above in Section 2.
No right, license or interest to any trademark, trade name, service
mark or other branding ("Marks") of WILEY or its licensors is
granted hereunder, and you agree that you shall not assert any such
right, license or interest with respect thereto.

5. NEITHER WILEY NOR ITS LICENSORS MAKES ANY
WARRANTY OR REPRESENTATION OF ANY KIND TO YOU
OR ANY THIRD PARTY, EXPRESS, IMPLIED OR
STATUTORY, WITH RESPECT TO THE MATERIALS OR THE
ACCURACY OF ANY INFORMATION CONTAINED IN THE
MATERIALS, INCLUDING, WITHOUT LIMITATION, ANY
IMPLIED WARRANTY OF MERCHANTABILITY, ACCURACY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR
PURPOSE, USABILITY, INTEGRATION OR NON-
INFRINGEMENT AND ALL SUCH WARRANTIES ARE
HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND
WAIVED BY YOU.
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6. WILEY shall have the right to terminate this Agreement
immediately upon breach of this Agreement by vou.

7. You shall indemnify, defend and hold harmless WILEY , its
Licensors and their respective directors, officers, agents and
employees, from and against any actual or threatened claims,
demands, causes of action or proceedings arising from any breach of
this Agreement by yvou.

8. INNO EVENT SHALL WILEY OR ITS LICENSORS BE
LIABLE TO YOU OR ANY OTHER PARTY OR ANY OTHER
PERSON OR ENTITY FOR ANY SPECIAL, CONSEQUENTIAL,
INCIDENTAL, INDIRECT, EXEMPLARY OR PUNITIVE
DAMAGES., HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING,
VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF
CONTRACT, BREACH OF WARRANTY, TORT, NEGLIGENCE,
INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS,
DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS
OF THIRD PARTIES), AND WHETHER OR NOT THE PARTY
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. THIS LIMITATION SHALL APPLY
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL
PURPOSE OF ANY LIMITED REMEDY PROVIDED HEREIN.

9. Should any provision of this Agreement be held by a court of
competent jurisdiction to be illegal, invalid, or unenforceable, that
provision shall be deemed amended to achieve as nearly as possible
the same economic effect as the original provision, and the legality.
validity and enforceability of the remaining provisions of this
Agreement shall not be affected or impaired thereby.

10. The failure of either party to enforce any term or condition of this
Agreement shall not constitute a waiver of either party's right to
enforce each and every term and condition of this Agreement. No
breach under this agreement shall be deemed waived or excused by
either party unless such waiver or consent is in writing signed by the
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party granting such waiver or consent. The waiver by or consent of a
party to a breach of any provision of this Agreement shall not operate
or be construed as a waiver of or consent to any other or subsequent
breach by such other party.

11. This Agreement may not be assigned (including by operation of
law or otherwise) by you without WILEY"s prior written consent.

12. Any fee required for this permission shall be non-refundable after
thirty (30) days from receipt

13. These terms and conditions together with CCC's Billing and
Payment terms and conditions (which are incorporated herein) form
the entire agreement between you and WILEY concerning this
licensing transaction and (in the absence of fraud) supersedes all
prior agreements and representations of the parties, oral or written.
This Agreement may not be amended except in writing signed by
both parties. This Agreement shall be binding upon and inure to the
benefit of the parties' successors, legal representatives, and
authorized assigns.

14. In the event of any conflict between your obligations established
by these terms and conditions and those established by CCC's Billing
and Payment terms and conditions, these terms and conditions shall
prevail.

15. WILEY expressly reserves all rights not specifically granted in
the combination of (1) the license details provided by you and
accepted in the course of this licensing transaction, (ii) these terms
and conditions and (iii) CCC's Billing and Payment terms and
conditions.

16. This Agreement will be void if the Type of Use, Format,
Circulation, or Requestor Type was misrepresented during the
licensing process.

17. This Agreement shall be governed by and construed in
accordance with the laws of the State of New York, USA, without
regards to such state's conflict of law rules. Any legal action, suit or
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proceeding arising out of or relating to these Terms and Conditions
or the breach thereof shall be instituted in a court of competent
jurisdiction in New York County in the State of New York in the
United States of America and each party hereby consents and submits
to the personal jurisdiction of such court, waives any objection to
venue in such court and consents to service of process by registered
or certified mail, return receipt requested, at the last known address
of such party.

Wiley Open Access Terms and Conditions

Wiley publishes Open Access articles in both its Wiley Open Access
Journals program

[http://www . wilevopenaccess.com/view/index. html] and as Online
Open articles in its subscription journals. The majority of Wiley
Open Access Journals have adopted the Creative Commons
Attribution License (CC BY) which permits the unrestricted use,
distribution, reproduction, adaptation and commercial exploitation of
the article in any medium. No permission is required to use the article
in this way provided that the article is properly cited and other license
terms are observed. A small number of Wiley Open Access journals
have retained the Creative Commons Attribution Non Commercial
License (CC BY-NC). which permits use, distribution and
reproduction in any medium, provided the original work is properly
cited and is not used for commercial purposes.

Online Open articles - Authors selecting Online Open are, unless
particular exceptions apply, offered a choice of Creative Commons
licenses. They may therefore select from the CC BY, the CC BY-NC
and the Atiribution-NoDerivatives (CC BY-NC-ND). The CC BY-
NC-ND is more restrictive than the CC BY-NC as it does not permit
adaptations or modifications without rights holder consent.

Wiley Open Access articles are protected by copvright and are posted
to repositories and websites in accordance with the terms of the
applicable Creative Commons license referenced on the article. At
the time of deposit, Wiley Open Access articles include all changes
made during peer review, copyediting, and publishing. Repositories
and websites that host the article are responsible for incorporating
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any publisher-supplied amendments or retractions issued
subsequently.

Wiley Open Access articles are also available without charge on
Wiley's publishing platform, Wiley Online Library or any successor
sites.

Conditions applicable to all Wiley Open Access articles:

e The authors' moral rights must not be compromised. These rights
include the right of "paternity" (also known as "attribution" - the
right for the author to be identified as such) and "integrity" (the
right for the author not to have the work altered in such a way
that the author's reputation or integrity may be damaged).

Where content in the article is identified as belonging to a third
party, it is the obligation of the user to ensure that any reuse
complies with the copyright policies of the owner of that
content.

o If article content is copied, downloaded or otherwise reused for
research and other purposes as permitted, a link to the
appropriate bibliographic citation (authors, journal, article title,
volume, issue, page numbers, DOI and the link to the definitive
published version on Wiley Online Library) should be
maintained. Copyright notices and disclaimers must not be
deleted.

o Creative Commons licenses are copyright licenses and do
not confer any other rights, including but not limited to
trademark or patent rights.

e Any translations, for which a prior translation agreement with
Wiley has not been agreed, must prominently display the
statement: "This is an unofficial translation of an article that
appeared in a Wiley publication. The publisher has not endorsed
this translation."

Conditions applicable to non-commercial licenses (CC BY-
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NC and CC BY-NC-ND)

For non-commercial and non-promotional purposes individual
non-commercial users may access, download, copy, display and
redistribute to colleagues Wiley Open Access articles. In
addition, articles adopting the CC BY-NC may be adapted,
translated, and text- and data-mined subject to the conditions
above.

Use by commercial "for-profit" organizations

Use of non-commercial Wiley Open Access articles for
commercial, promotional, or marketing purposes requires further
explicit permission from Wiley and will be subject to a fee.
Commercial purposes include:

o Copying or downloading of articles, or linking to such
articles for further redistribution, sale or licensing;

o Copying, downloading or posting by a site or service that
incorporates advertising with such content;

o The inclusion or incorporation of article content in other
works or services (other than normal quotations with an
appropriate citation) that is then available for sale or
licensing, for a fee (for example, a compilation produced for
marketing purposes, inclusion in a sales pack)

o Use of article content (other than normal quotations with
appropriate citation) by for-profit organizations for
promotional purposes

o Linking to article content in e-mails redistributed for
promotional, marketing or educational purposes;

o Use for the purposes of monetary reward by means of sale,

resale, license, loan, transfer or other form of commercial
exploitation such as marketing products
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o Print reprints of Wiley Open Access articles can be
purchased from: corporatesalesi@wilev.com

The modification or adaptation for any purpose of an article
referencing the CC BY-NC-ND License requires consent
which can be requested from RightsLink@wiley.com .

Other Terms and Conditions:

BY CLICKING ON THE "I AGREE..." BOX, YOU
ACKNOWLEDGE THAT YOU HAVE READ AND
FULLY UNDERSTAND EACH OF THE SECTIONS OF
AND PROVISIONS SET FORTH IN THIS AGREEMENT
AND THAT YOU ARE IN AGREEMENT WITH AND
ARE WILLING TO ACCEPT ALL OF YOUR
OBLIGATIONS AS SET FORTH IN THIS
AGREEMENT.

vl.8

If you would like to pay for this license now, please remit this license along with your
payment made payable to "COPYRIGHT CLEARANCE CENTER" otherwise you will be
invoiced within 48 hours of the license date. Payment should be in the form of a check
or money order referencing your account number and this invoice number
RLNK501226674.

Once you receive your invoice for this order, you may pay your invoice by credit card.
Please follow instructions provided at that time.

Make Payment To:
Copyright Clearance Center
Dept 001

P.O. Box 843006

Boston, MA 02284-3006

For suggestions or comments regarding this order, contact RightsLink Customer

Support: customercare@copyright.com or +1-877-622-5543 (toll free in the US) or +1-
978-646-2777.

Gratis licenses (referencing $0 in the Total field) are free. Please retain this printable
license for your reference. No payment is required.
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JOHN WILEY AND SONS LICENSE

TERMS AND CONDITIONS

Page 1 of 9

Feb 14, 2014

This 1s a License Agreement between Denise Lage ("You") and John
Wiley and Sons ("John Wiley and Sons") provided by Copyright
Clearance Center ("CCC"). The license consists of your order details,
the terms and conditions provided by John Wiley and Sons, and the

payment terms and conditions.

All payments must be made in full to CCC. For payment instructions, please see
information listed at the bottom of this form.

License Number
License date

Licensed content publisher

Licensed content publication

Licensed content title

Licensed copyright line

Licensed content author

Licensed content date
Start page

End page

Type of use

Requestor type

Format

Portion

Will you be translating?
Number of languages
Languages

Order reference number

Title of your thesis /
dissertation

Expected completion date

Expected size (number of
pages)
Total

Terms and Conditions

3327680370783

Feb 14, 2014

John Wiley and Sons

Journal of Cutaneous Pathology

Perforin and granzyme B expression in oral and cutaneous lichen

planus €77 a comparative study

Copyright © 2011 John Wiley & Sons A/S

Denise Lage,Vanessa N. Pimentel, Tania C. B. Soares,Elemir M.

Souza,Konradin Metze Mana L. Cintra
MNov 3, 2011

973

978

Dissertation/Thesis

Author of this Wiley article
Print and electronic

Full article

Yes, including English rights
1

possibly Portuguese
cao2722

Ph.D. Thesis Dissertation

Feb 2014
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0.00 USD
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TERMS AND CONDITIONS

This copyrighted material is owned by or exclusively licensed to
John Wiley & Sons, Inc. or one of its group companies (cach a
"Wiley Company") or a society for whom a Wileyv Company has
exclusive publishing rights in relation to a particular journal
(collectively "WILEY"). By clicking "accept" in connection with
completing this licensing transaction, you agree that the following
terms and conditions apply to this transaction (along with the billing
and payment terms and conditions established by the Copyright
Clearance Center Inc.. ("CCC's Billing and Payment terms and
conditions"), at the time that you opened your RightsLink account
(these are available at any time at http://mvaccount.copvright.com).

Terms and Conditions

1. The materials you have requested permission to reproduce (the
"Materials") are protected by copyright.

2.You are hereby granted a personal, non-exclusive, non-
sublicensable, non-transferable, worldwide, limited license to
reproduce the Materials for the purpose specified in the licensing
process. This license 1s for a one-time use only with a maximum
distribution equal to the number that you identified in the licensing
process. Any form of republication granted by this license must be
completed within two years of the date of the grant of this license
(although copies prepared before may be distributed thereafter). The
Materials shall not be used in any other manner or for any other
purpose. Permission is granted subject to an appropriate
acknowledgement given to the author, title of the
material/book/journal and the publisher. You shall also duplicate the
copyright notice that appears in the Wiley publication in your use of
the Material. Permission is also granted on the understanding that
nowhere in the text is a previously published source acknowledged
for all or part of this Material. Any third party material is expressly
excluded from this permission.
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3. With respect to the Materials, all rights are reserved. Except as
expressly granted by the terms of the license, no part of the Materials
may be copied, modified, adapted (except for minor reformatting
required by the new Publication), translated, reproduced, transferred
or distributed, in any form or by any means, and no derivative works
may be made based on the Materials without the prior permission of
the respective copyright owner. You may not alter, remove or
suppress in any manner any copyright, trademark or other notices
displaved by the Materials. You may not license, rent, sell, loan,
lease. pledge, offer as security, transfer or assign the Materials, or
any of the rights granted to you hereunder to any other person.

4. The Materials and all of the intellectual property rights therein
shall at all times remain the exclusive property of John Wiley & Sons
Inc or one of its related companies (WILEY) or their respective
licensors, and your interest therein is only that of having possession
of and the right to reproduce the Materials pursuant to Section 2
herein during the continnance of this Agreement. You agree that vou
own no right, title or interest in or to the Materials or any of the
mtellectual property rights therein. You shall have no rights
hereunder other than the license as provided for above in Section 2.
No right, license or interest to any trademark, trade name. service
mark or other branding ("Marks") of WILEY or its licensors is
granted hereunder, and you agree that yvou shall not assert any such
right, license or interest with respect thereto.

5. NEITHER WILEY NOR ITS LICENSORS MAKES ANY
WARRANTY OR REPRESENTATION OF ANY KIND TO YOU
OR ANY THIRD PARTY, EXPRESS, IMPLIED OR
STATUTORY, WITH RESPECT TO THE MATERIALS OR THE
ACCURACY OF ANY INFORMATION CONTAINED IN THE
MATERIALS, INCLUDING, WITHOUT LIMITATION, ANY
IMPLIED WARRANTY OF MERCHANTABILITY, ACCURACY,
SATISFACTORY QUALITY, FITNESS FOR A PARTICULAR
PURPOSE, USABILITY, INTEGRATION OR NON-
INFRINGEMENT AND ALL SUCH WARRANTIES ARE
HEREBY EXCLUDED BY WILEY AND ITS LICENSORS AND
WAIVED BY YOU.
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6. WILEY shall have the right to terminate this Agreement
immediately upon breach of this Agreement by vou.

7. You shall indemnify, defend and hold harmless WILEY, its
Licensors and their respective directors, officers, agents and
emplovees, from and against any actual or threatened claims,
demands, causes of action or proceedings arising from any breach of
this Agreement by vou.

8. INNO EVENT SHALL WILEY OR ITS LICENSORS BE
LIABLE TO YOU OR ANY OTHER PARTY OR ANY OTHER
PERSON OR ENTITY FOR ANY SPECIAL, CONSEQUENTIAL,
INCIDENTAL, INDIRECT, EXEMPLARY OR PUNITIVE
DAMAGES, HOWEVER CAUSED, ARISING OUT OF OR IN
CONNECTION WITH THE DOWNLOADING, PROVISIONING,
VIEWING OR USE OF THE MATERIALS REGARDLESS OF
THE FORM OF ACTION, WHETHER FOR BREACH OF
CONTRACT, BREACH OF WARRANTY, TORT, NEGLIGENCE,
INFRINGEMENT OR OTHERWISE (INCLUDING, WITHOUT
LIMITATION, DAMAGES BASED ON LOSS OF PROFITS,
DATA, FILES, USE, BUSINESS OPPORTUNITY OR CLAIMS
OF THIRD PARTIES), AND WHETHER OR NOT THE PARTY
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES. THIS LIMITATION SHALL APPLY
NOTWITHSTANDING ANY FAILURE OF ESSENTIAL
PURPOSE OF ANY LIMITED REMEDY PROVIDED HEREIN.

9. Should any provision of this Agreement be held by a court of
competent jurisdiction to be illegal, invalid. or unenforceable, that
provision shall be deemed amended to achieve as nearly as possible
the same economic effect as the original provision, and the legality,
validity and enforceability of the remaining provisions of this
Agreement shall not be affected or impaired thereby.

10. The failure of either party to enforce any term or condition of this
Agreement shall not constitute a waiver of either party's right to
enforce each and every term and condition of this Agreement. No
breach under this agreement shall be deemed waived or excused by
cither party unless such waiver or consent is in writing signed by the
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party granting such waiver or consent. The waiver by or consent of a
party to a breach of any provision of this Agreement shall not operate
or be construed as a waiver of or consent to any other or subsequent
breach by such other party.

11. This Agreement may not be assigned (including by operation of
law or otherwise) by yvou without WILEY's prior written consent.

12. Any fee required for this permission shall be non-refundable after
thirty (30) days from receipt

13. These terms and conditions together with CCC's Billing and
Payvment terms and conditions (which are incorporated herein) form
the entire agreement between you and WILEY concerning this
licensing transaction and (in the absence of fraud) supersedes all
prior agreements and representations of the parties, oral or written.
This Agreement may not be amended except in writing signed by
both parties. This Agreement shall be binding upon and inure to the
benefit of the parties' successors. legal representatives. and
authorized assigns.

14. In the event of any conflict between your obligations established
by these terms and conditions and those established by CCC's Billing
and Payment terms and conditions, these terms and conditions shall
prevail.

15. WILEY expressly reserves all rights not specifically granted in
the combination of (i) the license details provided by vou and
accepted in the course of this licensing transaction, (i1) these terms
and conditions and (1) CCC's Billing and Payment terms and
conditions.

16. This Agreement will be void if the Type of Use, Format,
Circulation, or Requestor Type was misrepresented during the
licensing process.

17. This Agreement shall be governed by and construed in
accordance with the laws of the State of New York, USA, without
regards to such state's conflict of law rules. Any legal action, suit or
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proceeding arising out of or relating to these Terms and Conditions
or the breach thereof shall be instituted in a court of competent
jurisdiction in New York County in the State of New York in the
United States of America and each party hereby consents and submits
to the personal jurisdiction of such court, waives any objection to
venue in such court and consents to service of process by registered
or certified mail, return receipt requested, at the last known address
of such party.

Wiley Open Access Terms and Conditions

Wiley publishes Open Access articles in both its Wiley Open Access
Journals program
|http://www.wilevopenaccess.com/view/index.html] and as Online
Open articles in its subscription journals. The majority of Wiley
Open Access Journals have adopted the Creative Commons
Attribution License (CC BY) which permits the unrestricted use,
distribution, reproduction, adaptation and commercial exploitation of
the article in any medium. No permission is required to use the article
in this way provided that the article is properly cited and other license
terms are observed. A small number of Wiley Open Access journals
have retained the Creative Commons Attribution Non Commercial
License (CC BY-NC), which permits use, distribution and
reproduction in any medium, provided the original work is properly
cited and 1s not used for commercial purposes.

Online Open articles - Authors selecting Online Open are, unless
particular exceptions apply, offered a choice of Creative Commons
licenses. They may therefore select from the CC BY, the CC BY-NC
and the Attribution-NoDerivatives (CC BY-NC-ND). The CC BY-
NC-ND is more restrictive than the CC BY-NC as it does not permit
adaptations or modifications without rights holder consent.

Wiley Open Access articles are protected by copyright and are posted
to repositories and websites in accordance with the terms of the
applicable Creative Commons license referenced on the article. At
the time of deposit, Wiley Open Access articles include all changes
made during peer review, copyediting, and publishing. Repositories
and websites that host the article are responsible for incorporating
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any publisher-supplied amendments or retractions issued
subsequently.

Wiley Open Access articles are also available without charge on
Wiley's publishing platform. Wiley Online Library or any successor
sites.

Conditions applicable to all Wiley Open Access articles:

e The authors' moral rights must not be compromised. These rights
include the right of "paternity” (also known as "attribution" - the
right for the author to be identified as such) and "integrity" (the
right for the author not to have the work altered in such a way
that the author's reputation or integrity may be damaged).

e Where content in the article is identified as belonging to a third
party, it is the obligation of the user to ensure that any reuse
complies with the copyright policies of the owner of that
content.

o If article content is copied, downloaded or otherwise reused for
rescarch and other purposes as permitted. a link to the
appropriate bibliographic citation (authors. journal, article title,
volume, issue. page numbers, DOI and the link to the definitive
published version on Wiley Online Library) should be
maintained. Copyright notices and disclaimers must not be
deleted.

o Creative Commons licenses are copyright licenses and do
not confer any other rights, including but not limited to
trademark or patent rights.

e Any translations, for which a prior translation agreement with
Wiley has not been agreed, must prominently display the
statement: "This is an unofficial translation of an article that
appeared in a Wiley publication. The publisher has not endorsed
this translation."

Conditions applicable to non-commercial licenses (CC BY-
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NC and CC BY-NC-ND)

For non-commercial and non-promotional purposes individual
non-commercial users may access, download, copy. display and
redistribute to colleagues Wiley Open Access articles. In
addition, articles adopting the CC BY-NC may be adapted.
translated, and text- and data-mined subject to the conditions
above.

Use by commercial "for-profit" organizations

Use of non-commercial Wiley Open Access articles for
commercial, promotional, or marketing purposes requires further
explicit permission from Wilev and will be subject to a fee.
Commercial purposes include:

o Copying or downloading of articles, or linking to such
articles for further redistribution, sale or licensing;

o Copying. downloading or posting by a site or service that
incorporates advertising with such content;

o The inclusion or incorporation of article content in other
works or services (other than normal quotations with an
appropriate citation) that is then available for sale or
licensing, for a fee (for example, a compilation produced for
marketing purposes, inclusion in a sales pack)

o Use of article content (other than normal quotations with
appropriate citation) by for-profit organizations for
promotional purposes

o Linking to article content in ¢-mails redistributed for
promotional, marketing or educational purposes:

o Use for the purposes of monetary reward by means of sale,

resale, license, loan, transfer or other form of commercial
exploitation such as marketing products
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o Print reprints of Wiley Open Access articles can be
purchased from: corporatesales@wilev.com

The modification or adaptation for any purpose of an article
referencing the CC BY-NC-ND License requires consent
which can be requested from RightsLink@wiley.com .

Other Terms and Conditions:

BY CLICKING ON THE "I AGREE..." BOX, YOU
ACKNOWLEDGE THAT YOU HAVE READ AND
FULLY UNDERSTAND EACH OF THE SECTIONS OF
AND PROVISIONS SET FORTH IN THIS AGREEMENT
AND THAT YOU ARE IN AGREEMENT WITH AND
ARE WILLING TO ACCEPT ALL OF YOUR
OBLIGATIONS AS SET FORTH IN THIS
AGREEMENT.

v1.8

If you would like to pay for this license now, please remit this license along with your
payment made payable to "COPYRIGHT CLEARANCE CENTER" otherwise you will be
invoiced within 48 hours of the license date. Payment should be in the form of a check
or money order referencing your account number and this invoice number
RLNK501226677.

Once you receive your invoice for this order, you may pay your invoice by credit card.
Please follow instructions provided at that time.

Make Payment To:
Copyright Clearance Center
Dept 001

P.O. Box 843006

Boston, MA 02284-3006

For suggestions or comments regarding this order, contact RightsLink Customer

Support: customercare@copyright.com or +1-877-622-5543 (toll free in the US) or +1-
978-646-2777.

Gratis licenses (referencing $0 in the Total field) are free, Please retain this printable
license for your reference. No payment is required.
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6.3- Quadros

Quadro 1- Caracteristicas para distincdo entre erupcao liquenoide a droga e

liquen plano
ELD LP
ldade média 66 anos 50 anos
Localizacao Distribuicdo mais Punhos, parte flexora
generalizada; geralmente dos antebracos, regiao
poupa as areas classicas do pré-sacral, membros
LP inferiores, genitalia
Morofologia Mais eczematosa, Papulas brilhantes,

psoriasiforme ou semelhante

achatadas, poligonais

areas fotoexpostas

a pitiriase rosea ou violaceas
Estrias de Wickham Incomuns Presentes
Hiperpigmentacao Muito comum, algumas
_ Comum
vezes persistentes
Distribuicdo em .
Frequente Incomum

Mucosas

Geralmente poupadas

Geralmente acometidas

Histolopatologia

Graus variaveis de infiltrado
eosinofilico e/ou
plasmocitario.
Infiltrado profundo pode
estar presente.
Paraceratose

Eosindfilos e
plasmocitos sdo
incomuns.
Infiltrado linfocitico
denso em faixa.

Sem paraceratose

*Especialmente com medicamentos como a hidroclorotiazida
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Quadro 2- Medicamentos associados a erupc¢éao liquenoide a droga

ANTIMICROBIANOS

e Etambutol

e Griseofulvina

¢ |soniazida

e Cetoconazol

e Primetamina

e Estreptomicina

e Sulfametoxazol

e Tetraciclinas
ANTIHIPERTENSIVOS

e Captopril

o Enalapril

e Labetalol

e Metildopa

e Propranolol

e Diazoxido

e Doxazosina

e Prazosina
ANTIMALARICOS

e Cloroquina

e Hidroxocloroquina

e Quinacrina

ANTIDEPRESSIVOS, DROGAS
ANSIOLITICAS, ANTIPSICOTICOS
E ANTICONVULSIVANTES
e Amitriptilina
e Carbamazepina
e Clorpromazina
e Imipramina

e Levomepromazina

Lorazepan
Metopromazina
Fenitoina
DIURETICOS
Clorotiazida
Hidroclorotiazida
Furosemida
Espironolactona
AGENTES

HIPOGLICEMIANTES
Clorpropamida
Gliburida (glibenclamida)
Tolazamida
Tolbutamida

METAIS
Sais de ouro
Arsénico
Bismuto
Mercurio
Paladio

AINES
Acido acetilsalicilico
Benaxoprofeno
Diflunisal
Fenclofenaco
Flurbiprofeno
Ibuprofeno
Indometacina

Naxop

MISCELANEA
Alopurinol
Amifenazol
Cinarizina
Clanamida
Dapsona
Gemfibrozil
Hidroxiureia
Imatinibe
Infliximabe
Interferon-a
lodetos
Isotretinoina
Levamisole
Litio
Mercapto-
propionoglicina
Mesalina
Meticrano
Nifedipina
Omeprazol
Orlistat
Penicilamina
Procainamida
Piritoxina
Sivastatina
Quinina
Quinidina
Sildenafil
Sulfasalazina

Triexifenidil

Os medicamentos mais comumente associados estdo em negrito
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