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RESUMO

O linfoma difuso de grandes células B (LDGCB) € o linfoma da cavidade bucal
mais comum. Alguns dos LDGCB podem apresentar células grandes morfologicamente
similares as células Hodgkin e Reed/Sternberg (HRS) dos linfomas de Hodgkin clédssico
(LHC). O objetivo deste estudo foi comparar os LDGCB bucal que apresentem células
HRS-like (LDGCB-HRS) com o linfoma de Hodgkin primério nodal, considerando os
aspectos histolégicos e imunoistoquimicos (IQs), angiogénese, indice de mastdcitos e
células dendriticas (CD), por meio de um amplo painel 1Q. Quize casos foram estudados,
nos quais sete eram LDGCB-HRS like e oito eram LHC nodal. Para a anélise dos aspectos
histolégicos e IQs foram utilizados os seguintes anticorpos: CD3, CD15, CD20, CD30,
CD43, LCA, CD45RO, CD79a, CD83, EMA, MUM-1, PAX-5, perforina, granzyme B,
FASN, Ki-67, LMP-1; e EBER1/2. J4 para a andlise da angiogénese foram utilizados os
anticorpos CD34, CD31, D2-40, CD105, vWF e VEGF; e para o indice de mastdcitos
utilizou-se o mast cell triptase. Finalmente, para avaliar a expressio IQ das CD os
anticorpos CDla, CD83, CDI123, CD207, S-100 e FXIlla foram utilizados. Todas as
laminas foram escaneadas e as células HRS-like, mastocitos e CD imunopositivas foram
analisados, assim como os parametros morfométricos da angiogénese. Os resultados
mostraram que a imunoexpressao foi postiva em 100% de casos de LHC e em 57% dos
casos de LDGCB de boca, enquanto que LCA, CD20 e CD79a foram exclusivos para todos
os LDGCB, e apenas CDI15 foi exclusivo para os LHC. Angiogénese e o indice de
mastocitos estavam aumentados em ambas as lesOes, e entre elas, o LHC obteve maiores
valores que o LDGCB da cavidade bucal em todos os anticorpos analisados. Por fim, o
indice de CDs foram estatisticamente significante entre os grupos, exceto para CD83, que
nao mostrou nenhuma diferenca estatistica. A distribuicio de CD foi reconhecida
principalmente na drea tumoral e ao redor das células neopldsicas em embas as entidades.
Foi possivel concluir que os LDGCB com células HRS-like da cavidade bucal devem ser
incluidos no diagndstico diferencial de LHC da cavidade bucal. Quando da avalia¢io destes
casos, a analise morfolégica detalhada assim como o uso de um amplo painel de 1Q sao
recomendados para realizar o diagndstico correto. A angiogé€nese € essencial para o

desenvolvimento de LDGCB da cavidade bucal, e quaisquer dos anticorpos CD34, CD31 e
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VWF podem ser utilizados para avaliar os parametros morfométricos. A presenca
significativa de CD nestes linfomas provavelmente desempenha um papel patologicamente
relevante nos linfomas. Nossos resultados sugerem que o aumento no nimero de CD parece
ser um fator contribuinte para a resposta imune estimulada pelo crescimento tumoral.

Palavras-chave: imunoistoquimica; linfoma de Hodgkin; cavidade bucal; linfoma difuso de

grandes células B, células Hodgkin/Reed-Sternberg like; angiogenése; células dendriticas.
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ABSTRACT

Diffuse large B-cell lymphoma (DLBCL) is the most common oral lymphoma.
Some DLBCLs can present large cells morphologically similar to Hodgkin and Reed-
Sternberg (HRS) cells of classical Hodgkin lymphoma (cHL). The objective of this study
was to compare oral DLBCL presenting HRS-like cells (DLBCL-HRS like) with primary
nodal cHL, considering the following aspects: histological and immunohistochemical
(IHC), angiogenesis, index of mast cells and dendritic cells (DCs); through a broad
immunohistochemical panel. Fifteen cases were studied, of which, seven were DLBCL-
HRS like and eight were nodal cHL. For histological and IHC aspects, immunoexpression
of CD3, CDI15, CD20, CD30, CD43, LCA, CD45R0O, CD79a, CD83, EMA, MUM-1,
PAX-5, perforin, granzyme B, FASN, Ki-67, LMP-1; and EBER1/2, were assessed. As for
angiogenesis analysis, the antibodies used were CD34, CD31, D2-40, CD105, vWF and
VEGF; and for the index of mast cell were used the mast cell tryptase. Finally, for IHC
expression of DCs, the antibodies used were CDla, CD83, CD123, CD207, S-100, and
FXIIIa. All slides were scanned and positive immunoreactive cells HRS-like, mast cell and
DCs were analyzed, as well as morphometric parameters of angiogenesis. The results
showed that the immunoexpression of CD30 was 100% positive in cHL and 57% in oral
DLBCL HRS-like, while LCA, CD20 and CD79a were exclusive for all oral DLBCL, and
only CD15 was exclusive for cHL. Angiogenesis and mast cell index values were increased
in both lesions and between them, cHL was greater than oral DLBCL with all antibodies
studied. Finally, DC subsets were statistically significant between groups, except CD8&3,
which did not show statistical significance. The distribution of DCs was mainly in the
tumor area, around neoplastic cells in both entities. It was possible to conclude that
DLBCL-HRS should be included in the differential diagnosis of oral cHL. When evaluating
these cases, a detailed morphologic and a broad IHC analyses for the correct diagnosis are
recommended. Angiogenesis is essential to the development of DLBCL of the oral cavity
and any of the antibodies CD34, CD31 and vWF could be used to evaluate morphometric
parameters. The presence of significantly higher numbers of DCs in these lymphomas

could suggest that these cells are likely to play a pathological relevant role in lymphomas.
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Our findings suggest that increased number of DCs in lymphomas appears to be a factor
contributing to the immune response against tumor growth.
Key-Words: Immunohistochemical; Hodgkin lymphoma; oral cavity; diffuse large

B-cell lymphoma; Hodgkin/Reed-Sternberg-like cells; angiogenesis; dendritic cells.
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INTRODUCAO

Linfoma € o termo usado para um conjunto complexo de neoplasias originadas dos
tecidos linféides, o qual € classificado em duas grandes categorias: linfomas de Hodgkin
(LH) e linfomas ndo-Hodgkin (LNH) (Swerdlow et al. 2008). Porém, nas duas dltimas
décadas, através da imunologia e biologia molecular, houve rdpidos e importantes avancos
na 4rea dos linfomas, incluindo-se melhor conhecimento da fung¢do e a origem dos
linfécitos. Estes avancos se refletiram em mudangas conceituais na nomenclatura e
classificagdo dos mesmos (Higgins et al. 2008, Swerdlow et al. 2008, Ioachim and
Madeiros 2009), e atualmente, sua classificacdo € extensa, sendo que muitas entidades
foram incluidas recentemente, e outras como o LH e o linfoma de grandes células B sdo
reconhecidas por mais de um século. Na década de 1970 iniciou-se o uso de métodos
imunolégicos para a classificacdo dos linfomas, e varias classificagdes foram sugeridas e
utilizadas, até a mais recente publicada em 2008 pela Organizacdo Mundial da Saude
(OMS) (Swerdlow et al. 2008).

Os linfomas sdo diagnosticados por meio da morfologia, expressdao de moléculas e
alteracoes genéticas, com auxilio de vdrias técnicas como a imunoistoquimica (IQ),
hibridizacdo in situ (ISH), reacdo em cadeia da polimerase (PCR) e genotipagem (Ioachim
et al. 2009). No entanto, em alguns casos o diagndstico é feito principalmente pela
morfologia e imunofenotipagem, com uso de amplo painel de marcadores IQs (Swerdlow et
al. 2008). Alguns anticorpos estdo associados a neoplasias especificas, mas mesmo nestes
casos hd excecOes devido a marcagdes aberrantes ou variantes dos casos cldssicos. Como
exemplo, pode ser citado o anticorpo CD30, considerado como expressdo caracteristica do
linfoma anaplasico de grandes células (LAGC), entretanto também € expresso em outros
linfomas de fenétipos T ou B e no LH (Filippa et al. 1996, Jaffe 2001, Vadakara et al.
2012). Portanto, para o diagndstico correto, além das caracteristicas histologicas e
fenotipagem, deve-se também considerar os aspectos clinicos, sendo que alguns tipos sdo

especificos para 6rgaos como baco e intestino (Swerdlow et al. 2008).



Para este trabalho foram estudados dois tipos de linfomas. O primeiro € o linfoma
difuso de grandes células B (LDGCB) o qual se origina dos linfécitos B e se caracteriza por
apresentar células de tamanho maior que os macréfagos ou mais do que duas vezes o
tamanho dos linfécitos normais (Martelli M et al. 2013). O segundo € o LH, definida como
uma neoplasia linféide monoclonal derivada de linfécitos B, com origem na grande maioria
dos casos nos linfonodos, e tem como caracteristica patognomonica as células Hodgkin
Reed-Sternberg (HRS) (Gobbi et al. 2013) . Na cavidade bucal o linfoma mais comum € o
LDGCB, jid o LH primdrio ou como manifestacdo secunddria da cavidade bucal é uma
entidade extremamente rara (Darling er al. 2012). Na literatura hd menos de 20 casos
relatados de LH na cavidade bucal, no entanto, poucos desses casos apresentam uma
descricdo morfoldgica detalhada assim como uma analise de 1Q amplo, o que permitiria a
correta caraterizacdo desses casos excluindo a possibilidade de outras neoplasias linféides
que apresentam células HRS-like.

Além disso, é importante analisar certas caracteristicas do ambiente tumoral. Uma
delas € a atividade angiogénica, a qual é fundamental para a progressdo tumoral que
envolve o crescimento, invasao e metastase tumoral (Folman et al. 1992). Assim, recentes
evidencias apontam que as propriedades angiogénicas das células neopldsicas e o
microambiente vascular sdo altamente relevantes em vdrios subtipos de linfomas
(Aggrarwal et al. 2012). Deste modo, estudos mostram que LNH de alto grau quando
comparado com lesdes de baixo grau apresentam um aumento significativo no nimero de
vasos o que indica que a angiogé€nese aumenta com a progressdo do tumor (Arias et al.
2000). Além disso, os mastdcitos como parte do microambiente tumoral t€m sido
correlacionados a angiogénese dos linfomas, consequentemente o aumento tanto dos
mastdcitos como do nimero de vasos estd relacionado com maior grau de malignidade dos
LNH (Ribatti et al. 2000). Por isso, estas informagdes levaram os pesquisadores a sugerir
que os mastdcitos podem contribuir, pelo menos em parte, com a angiogénese dos LNH de

células B e dos LH.



Outra caracteristica importante do micro ambiente tumoral é a presenca de células
dendriticas (CDs), consideradas as mais importantes das células apresentadoras de
antigenos (APCs) (Ma et al. 2013). A infiltracdo das CDs tem sido associada a um
progndstico favordvel em vdrias neoplasias malignas (Chang et al. 2007) . Assim, a reducao
do nimero de CDs em LNH e LH estd correlacionada com a perda do controle tumoral,
favorecendo o crescimento, infiltracdo e mestdstase do tumor.

Diante disso, este estudo analisou comparativamente a expressao IQ e de HIS com o
intuito de realizar o diagnéstico diferencial entre LDGCB, que apresentem células HRS-
like da cavidade bucal, e casos de LH linfonodal. Adicionalmente foi realizada uma
comparacdo de nossos resultados com os casos de LH da cavidade bucal relatados na
literatura inglesa. Ao mesmo tempo, através de parametros morfométricos avaliados com
marcadores 1Qs para células endoteliais e para mastdcitos, analisou-se a angiogénese em
LDGCB de boca e LH linfonodal. Finalmente, analisamos a identificacdo, densidade e

distribuicao das células dendriticas em LDGCB de boca e LH linfonodal.






REVISAO DA LITERATURA
LINFOMA DIFUSO DE GRANDES CELULAS B

O linfoma difuso de grandes células B (LDGCB) é uma neoplasia maligna que se
origina dos linfécitos B, apresentando células grandes, maiores que os macréfagos ou mais
do que duas vezes o tamanho de linf6citos normais, mostrando padrdao celular difuso
(Swerdlow et al. 2008). O LDGCB pode ser subdividido em distintas entidades de acordo
com sua morfologia, biologia e caracteristicas clinicas, considerando-se além dos aspectos
morfoldgicos, a localizacdo e associagdo com virus (Alizadeh er al. 2000, Rosenwald et al.
2002, Swerdlow et al. 2008, Gurbuxani et al. 2009). Os casos que ndo se enquadram nestas
entidades propostas, sdo classificados como LDGCB, sem outra especificacio (LDGCB-

SOE) (Tabela 1).

Tabela 1 Variantes, subgrupos e subtipos de Linfomas de Grandes Células Tipo B, de

acordo com a OMS (Swerdlow et al. 2008).

Linfoma Difuso de Grandes Células B, Sem Outra Especificaciao (SOE)

Variantes morfologicas comuns e Centroblastico
e Imunoblastico
e Anaplasico

Subgrupos moleculares
e (Células B — like do centro germinativo
e (Células B —like ativadas
Variantes morfolégicas raras Subgrupos imunoistoquimicos
e (DS positivo LDGCB
e (Células B — like do centro germinativo
e (Células B —like, ndo - centro germinativo.

Subtipos de Linfoma Difuso de Grandes Células B

e Linfoma de grandes células B rico em células T/histidcitos
e LDGCB primério do sistema nervoso central (SNC)

e LDGCB primario cutaneo, “leg type” (tipo perna)

e LDGCB do idoso EBV positivo

Outros Linfomas de Grandes Células B




e Linfoma de grandes células B, primdrio mediastinal (timico)
e Linfoma de grandes células B, intravascular

e LDGCB associado com inflamagao cronica

e Granulomatose linfomatéide

e Linfoma de grandes células B ALK positivo

¢ Linfoma plasmabléstico

e Linfoma de grandes células B originado na doenga de Castleman variante multicéntrica
associada a HHVS
e Linfoma de efusio primdria

Casos de LDGCB nao classificaveis (“borderline”)

e Linfoma de células B, ndo classificdvel, com caracteristicas intermedidrias entre linfoma
difuso de grandes células B e linfoma de Burkitt

e Linfoma de células B, ndo classificavel, com caracteristicas intermedidrias entre linfoma
difuso de grandes células B e linfoma de Hodgkin classico

O LDGCB representa aproximadamente 30% de todos os casos de LNH, com taxa
de incidéncia de 7,1 a cada 100.000 pessoas, correspondendo a cerca de 25.000 casos novos
a cada ano nos Estados Unidos (Howlader et al. 2009). Pode ocorrer em todos os grupos
etarios, no entanto, a maior prevaléncia ¢ em idosos, com média de idade de 65 anos e
discreta predilecdo pelo género masculino. Deve-se considerar que o linfoma de Burkitt
(LB) e 0o LDGCB correspondem a maioria dos linfomas B da infancia (Ogwang et al. 2011,
Ferreira et al. 2012).

A etiologia do LDGCB ¢é desconhecida. Geralmente apresenta-se como tumor
primdrio, no entanto, pode surgir através da transformagdo ou progressdao de um linfoma
menos agressivo, como a leucemia linfocitica cronica / linfoma linfocitico de pequenas
células (LLC/LLPC), linfoma folicular (LF), linfoma da zona marginal (LZM) ou linfoma
de Hodgkin de predominincia linfocitica nodular (LHPLN) (Tsimberidou et al. 2005,
Swerdlow et al. 2008). Pacientes com imunodeficiéncia possuem risco mais elevado em
desenvolver LDGCB, sendo que estes casos sdo comumente associados com infec¢ao pelo
virus Epstein-Barr (VEB) (Park ef al. 2007, Marques et al. 2012).

A maioria dos casos € nodal, no entanto, em 40% dos casos ha envolvimento

extranodal (Armitage et al. 1998, Swerdlow et al. 2008). O LDGCB € o mais comum em



quase todos os sitios extranodais, afetando preferencialmente o trato gastrointestinal
(Swerdlow et al. 2008). Em pacientes com AIDS ou com outro tipo de imunossupressao,
estes tumores podem ser extranodais em mais de 60% dos casos (Ioachim and Madeiros
2009, Chi et al. 2012). Os pacientes geralmente apresentam uma massa de crescimento
rdpido, em um tnico linfonodo ou extranodalmente (Armitage and Weisenburger 1998,
Derenzini et al. 2012). Aproximadamente 30% dos casos apresentam os chamados
sintomas “B”, que consistem em febre, sudorese noturna e perda de peso.

Morfologicamente, a arquitetura do linfonodo estd desorganizada, porém é comum
identificar alteracOes arquiteturais parciais, geralmente ao nivel interfolicular e/ou
sinusoidal, com distribui¢do das células malignas em agregados nodulares confluentes.
Estes agregados nodulares neopldsicos diferem dos foliculos linféides normais por serem
maiores e irregulares. Os foliculos linfdides e os seios subcapsulares sdo substituidos por
lencéis de células grandes neopldsicas (Ioachim and Madeiros 2009). O tecido perinodal é
comumente afetado. Bandas finas ou largas de tecido esclerosado podem ser observadas,
sendo que a esclerose se apresenta em tumores de evolugdo insidiosa, enquanto que necrose
€ observada em tumores de crescimento rdpido (Dan 2010). Em alguns casos, as células
neoplésicas estdo dispersas e entremeadas com linfécitos, plasmdcitos e macrofagos, estes
ultimos fagocitando detritos celulares (Pileri et al. 2000, loachim and Madeiros 2009). Em
casos com predominancia de células de tamanho médio, deve-se excluir possibilidades de
manifestacdo leucémica extramedular, LB ou linfoma de células do manto (LCM) do tipo
blastoide (Swerdlow et al. 2008, loachim and Madeiros 2009, Dan 2010).

O LDGCB tem ampla variedade morfoldgica, geralmente mostrando pronunciado
pleomorfismo, com presenca de numerosos linfocitos T e histidcitos. Nos casos em que hd
células reativas, deve ser considerado o diagndstico diferencial de linfoma de grandes
células B rico em células T e histiécitos (LGCBRTH) (Swerdlow et al. 2008, Gurbuxani et
al. 2009).

A primeira variante morfoldgica que consideraremos € a centrobldstica, a mais
comum e de melhor prognoéstico (Gurbuxani et al. 2009, Jaffe et al. 2011). Esta variante €
caracterizada por células de tamanho médio a grande, com nucleo vesicular ovéide ou

arredondado, contendo 2 a 4 nucléolos periféricos, lembrando centroblastos. O citoplasma é



escasso podendo ser anfofilico ou basofilico. Quando esta populacio celular corresponde a
mais de 90%, é chamado de monomorfica, caso contrdrio é definida como polimérfica
usualmente constituida por uma mistura de centroblastos e imunoblastos (Engelhard et al.
1997, de Leval et al. 2009).

A segunda variante morfoldgica € a imunobldstica, que apresenta células com
nucleo central, fina membrana nuclear e nucléolo proeminente localizado centralmente. No
diagnéstico  diferencial deve ser considerado o linfoma plasmablédstico e
plasmocitoma/mieloma miltiplo (Swerdlow et al. 2008, Jaffe and Pittaluga 2011).

E a terceira variante € a anapldsica, que se caracteriza por apresentar grandes células
arredondadas, ovéides ou poligonais, com nucleo pleomérfico ou bizarro. No diagndstico
diferencial deve ser considerado LAGC e carcinoma indiferenciado (Haralambieva et al.
2000, Vadakara and Pro 2012).

Para confirmar o diagnéstico do LDGCB por citometria de fluxo (CF) sdo utilizados
os marcadores CD19, CD20, CD22 e CD79a, enquanto que CD20, CD79a e PAXS sao
comumente usados em [Q. Em alguns subtipos deste linfoma pode ocorrer auséncia ou
expressao fraca de um ou mais antigenos pan-B, e a perda da expressao de CD20 € comum
ap6s o uso de rituximab (Dan 2010). Para estes casos, outros marcadores tais como
imunoglobulinas de cadeia leve ou pesada, CD22, CD79a, PAXS e CD138 podem auxiliar
no diagndstico (Dong et al. 2008, Bodoor et al. 2012). O antigeno comum leucocitario
(LCA ou CD45RB) estd ausente em cerca de 30% das variantes imunobldstica e anaplasica
do LDGCB (Falini et al. 1990, Higgins et al. 2008). Algumas imunoglobulinas como IgM,
IgG e IgA podem ser expressas na superficie ou no citoplasma (Loddenkemper et al. 2004,
Horna et al. 2011). A restri¢ao de cadeia leve kappa ou lambda pode ser ttil para confirmar
a monoclonalidade, enquanto que CD30 pode apresentar positividade principalmente na
variante anapldsica (Falini er al. 1990, Gurbuxani et al. 2009, Vadakara and Pro 2012).
CD5 € expresso em até 10% dos casos (Yamaguchi et al. 2002, Hans et al. 2004, Higgins et
al. 2008).

Outros anticorpos que tém sido usados com graus varidveis de expressao sao CD10
reportado em 30% — 60% dos casos, BCL6 em 60 — 90% e o MUMI1 em 35 — 65% dos
casos (Muris et al. 2006, Amen et al. 2007, Bodoor et al. 2012). Alguns relatos apontam



que a expressdo de BCL2 estd associada com curso clinico mais agressivo (Alacacioglu et
al. 2009, Igbal et al. 2011). O indice de proliferacao celular nos LDGCB avaliado com Ki-
67 € alto, geralmente acima de 40%, chegando até 90% em alguns casos (Llanos et al.
2001, Yoon et al. 2010).

Virias translocagdes cromossOmicas nao aleatérias tém sido relatadas no LDGCB,
envolvendo os genes BCL6 (35% - 40% dos casos), BCL2 (13% translocagdes, 24%
amplificacdes), c-MYC (15%), FAS (20%) e TP53 (16%) (Visco et al. 2012). No entanto,
estas aberracdes genéticas nem sempre estdo associadas com a superexpressdao dos produtos
dos genes correspondentes (Kramer ef al. 1998, Visco et al. 2012).

No diagnéstico diferencial do LDGCB deve-se considerar a mononucleose
infecciosa, principalmente nos casos de LDGCB, variante imunoblastica. As células T
predominam na mononucleose infecciosa, e determinagdo da restricdo ou ndo de cadeia
leve das imunoglobulinas, assim como a avaliacdo do rearranjo celular das imunoglobulinas
podem ser necessdrios para diferenciar estas entidades. O LHPLN pode apresentar células
grandes que lembram o LDGCB, no entanto um painel IQ adequado permite o diagnostico
correto. Outra entidade que deve ser diferenciada do LDGCB € o sarcoma granulocitico,
caracterizado por ter granulos intracitoplasmaticos positivos para cloroacetato esterase,
lisozima, mieloperoxidase e CD68. O LF, grau 3, pode ser semelhante a variante
centrobldstica do LDGCB, entretanto o LF é positivo para BCL2 na maioria dos casos.
Alguns casos podem lembrar LB, no entanto, no LDGCB as células sdo maiores € mais
pleomoérficas, enquanto que o LB tem padrao de céu estrelado, com alto grau de apoptose e
mitose. Carcinomas indiferenciados podem ser morfologicamente similares ao LDGCB,
mas a positividade para citoqueratina confirma o diagnéstico de carcinoma (Bianchini et al.
2003). Melanomas amelandticos também podem simular um LDGCB, no entanto, a
imunoexpressao positiva de S100 e HMB-45 em melanomas facilita o diagnéstico final.
Como serd mais detalhado abaixo, o LDGCB podem ter células grandes semelhantes as
presentes nos LH classicos.

O LDGCB € um linfoma de alto grau de agressividade que, com a terapia moderna é
potencialmente curdvel (Coiffier 2007, Swerdlow et al. 2008). O curso clinico é varidvel, e

embora a maioria dos pacientes responda inicialmente a quimioterapia, menos da metade



dos pacientes alcanca remissdo durdvel (Abramson et al. 2005). Pacientes com doenga em
estdgio inicial, tratados com quimioterapia e radioterapia adjuvante podem ter periodos

longos de sobrevida livre da doenga (Ioachim and Madeiros 2009).

LINFOMA DE HODGKIN
O LH ¢é uma neoplasia linfoide monoclonal derivada de linfécitos B em
aproximadamente 98% dos casos, o restante 2% se origina dos linfécitos T (Marafioti et al.

2000, Seitz et al. 2000, Swerdlow et al. 2008, Kuppers et al. 2012).

Revisao Historica e classificacao
A histéria do LH comeca com Thomas Hodgkin em 1832, quem descreveu a partir
da histéria clinica e achados post-mortem, sete casos de uma doenca caracterizada por
linfadenopatia generalizada com envolvimento do baco e do mediastino (Hodgkin 1832,
Tubiana 1996). Trinta anos mais tarde, Sir Samuel Wilks publica 15 casos, dos quais 13
semelhantes aos casos publicados por Thomas Hodgkin, utilizando o termo Doenca de
Hodgkin (DH) (Wilks 1865). Carl Sternberg (1889) e Dorothy Reed (1902)
independentemente descreveram as células “diagnosticas”, chamadas posteriormente de
células Reed-Sternberg (RS) (Pileri ef al. 2002, Eberle et al. 2009).
Posteriormente na cidade de Rey, Nova lorque (1965), surgiu uma nova
classificagdo baseada na classificacdo de Lukes e Butler (1963):
1. Predominio Linfocitario
2. Esclerose Nodular
3. Celularidade Mista
4. Deplec¢ao Linfocitéria
Ap6s o advento da IQ, os linfomas receberam nova classificagdo, proposta pelo
International Study Group (Harris et al. 1994), modificando-se o nome de DH para LH,
reconhecendo-se a origem linfocitaria das células de Hodgkin/Reed-Sternberg (HRS). O
LH foi dividido em duas entidades distintas, o LH classico (LHC) e o linfoma de Hodgkin
predominancia linfocitica nodular (LHPLN). Por sua vez, o LHC foi subdivido em 4

subtipos histolégicos:
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1. Esclerose Nodular (EN)

2. Celularidade Mista (CM)

3. Deplecao Linfocitéaria (DL)

4. Rico em Linfécitos (RL)

Esta proposta de classificacdo da REAL foi aceita pela OMS (Swerdlow et al.
2008).

Existem algumas caracteristicas importantes a considerar do LH:

A) A maioria dos casos se origina nos linfonodos, principalmente da regido cervical.

B) A maioria se apresenta em adultos jovens.

C) O tecido neopldsico maligno corresponde a uma fracdo do tumor, formado
usualmente por escasso numero de células grandes mononucleadas ou
multinucleadas, designadas como células HRS, permeadas por abundante infiltrado
reativo misto.

D) As células tumorais sdo frequentemente rodeadas por um “anel” de linfocitos T.

O LH apresenta dois picos de incidéncia, o primeiro entre 15 — 34 anos e o segundo
apos os 50 anos de idade. Envolve inicialmente a cadeia ganglionar da regido cervical,
espalhando-se para outros grupos de linfonodos adjacentes (Ioachim and Madeiros 2009).
O LH representa aproximadamente 30% de todos os linfomas, sendo o género masculino
ligeiramente mais atingido que o feminino (Swerdlow et al. 2008, loachim and Madeiros
2009, Gobbi et al. 2013).

A célula HRS € patognomoénica do LH, no entanto representa apenas 1% do total da
populagdo celular, o restante é reativo. Este infiltrado reativo é formado por pequenos
linfécitos, histidcitos, neutrdfilos, eosinédfilos, plasmdcitos e fibroblastos em proporgdes
variaveis, dependendo do subtipo histologico do LH (Mani et al. 2009). As células HRS
tétm origem a partir do centro germinativo ou de células imediatamente pds-centro
germinativo (Kuppers et al. 1994, Marafioti et al. 2000, Tzankov et al. 2006).

Morfologicamente, a célula HRS € grande de 20 - 60 um de diametro, citoplasma
eosinofilico ou anfofilico, de tamanho varidvel. Os nicleos sdo grandes, com membranas
evidentes e tipicamente simétricas, como “imagem em espelho”. Algumas células podem

mostrar multiplos ntcleos, ou lébulos nucleares interconectados, com amplo nucléolo
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eosinofilico ou anfofilico, lembrando inclusdo nuclear (Pileri er al. 2002, Gobbi et al.

2013).

A variante anapldsica da célula HRS € altamente pleomdrfica, geralmente encontrada

no LHC-DL, mostrando nicleo bizarro com cromatina grosseira e hipercromatica, e

nucléolos proeminentes. Nestes casos, no diagndstico diferencial deve-se considerar o

LAGC, carcinoma anaplésico e sarcomas (Eberle et al. 2009, loachim and Madeiros 2009).

O tratamento do LH € baseado principalmente no estadiamento clinico, usando-se o

Sistema Ann Arbor modificado, mostrado acontinuacao.

Estadiamento Clinico Ann Arbor modificado:

Estadio 1

Estadio 11

Estadio III

Estadio IV

Comprometimento de uma tnica cadeia linfonodal (I), o localizado
em um Unico 6rgado ou de localizacdo extra-linfatica (Ig).
Comprometimento de duas ou mais cadeias linfonodais do mesmo
lado do diafragma (II), ou localizado em um unico 6rgdo, ou ainda de
localizacdo extra-linfatica com ou sem comprometimento de outras
cadeias linfonodais do mesmo lado do diafragma (IIg).
Comprometimento de cadeias linfonodais em ambos os lados do
diafragma (IlI), podendo também ser acompanhado pelo
comprometimento localizado de um 6rgdo ou localizacdo
extralinfética relacionada (Illg), ou comprometimento do bago (Ills),
ou de ambos (Illg,s)

Comprometimento difuso (multifocal) de um ou mais Orgaos
extralinfiticos, com ou sem comprometimento linfonodal associado;
ou comprometimento isolado de um Orgdo extralinfitico, com

comprometimento linfonodal a distancia (ndo regional).

Cada estagio deve ainda ser dividido em A e B, de acordo com a auséncia ou

presenca de sintomas.

A. Sem sintomas
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B. Sintomas gerais:
1. Anorexia, fadiga, debilidade generalizada e perda inexplicdvel de mais de
10% do peso corporal habitual, nos seis meses anteriores ao primeiro
atendimento.
2. Febre, com temperatura acima de 38°C por trés dias consecutivos.
3. Sudorese noturna.

Considera-se que o subtipo histolégico ndo € um indicador progndstico importante.
Com os tratamentos atuais, 70% - 80% dos casos mostram sobrevida em longo prazo. Em
estdgios iniciais do LH, a radioterapia tem sido usada como padrdo por décadas, com
excelentes indices de cura da doenga. No entanto, devem-se considerar os possiveis efeitos
colaterais decorrentes do tratamento. Em estdgios intermedidrios, uma combinacdo de
quimioterapia e radioterapia tem sido usada. Quando a doenca encontra-se em estigio
avancado ou apresenta recidiva, existem alternativas de tratamento, tais como, transplante
aut6logo de células-tronco, terapias especificas contra receptor alvo especifico das células
HRS e agentes que modulam o micro ambiente tumoral (Pileri et al. 2002, Banerjee et al

2011, Diefenbach et al. 2013).

Linfoma de Hodgkin Classico

O LHC representa 95% dos casos de LH, apresentando distribuicdo bimodal com
relacdo a idade, predominando ligeiramente no género masculino (Ioachim and Madeiros
2009, Piccaluga et al. 2011). A celularidade € heterogénea, composta por uma minoria de
células HRS, sendo que a maior parte corresponde a células reativas como linfdcitos,
eosindfilos, neutréfilos, histidcitos, plasmdcitos e fibroblastos (Swerdlow et al. 2008,
Piccaluga et al. 2011). Os ndédulos linféticos da regido cervical s@o envolvidos em 75% dos
casos, seguido pelos mediastinais, axilares e para-adrticos. O envolvimento primario
extranodal € raro e discutivel segundo alguns autores (Pileri et al. 2002, Asano et al. 2009,
Dojcinov et al. 2010).

O anticorpo CD30 é um dos marcadores mais importantes para confirmagdo do
diagnoéstico do LHC, sendo positivo em mais de 98% das células HRS (Carbone ez al.

1992, Chang et al. 1993, Kuppers et al. 2012), enquanto que o CDI15 estd expresso em
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59%-93% dos casos (Higgins et al. 2008). Deve-se considerar que estes anticorpos niao sao
especificos para as células HRS. A combinac¢ado da expressao CD30 e CD15, associado com
a negatividade para LCA € tipico da imunoexpressdo das células HRS e suas variantes
(Ioachim and Madeiros 2009, Gobbi et al. 2013). CD20 raramente € positivo para as células
HRS, assim como CD79a (Schwering et al. 2003), enquanto que a expressdo de
PAXS5/BSAP e MUMI1 é comum (Foss et al. 1999, Marafioti et al. 2000, Torlakovic et al.
2002). Raramente alguns casos raros sdo positivos para marcadores de células T (Seitz et
al. 2000, Tzankov et al. 2005). Muitas das células HRS encontram-se em proliferacao,
como demonstrado pela marcacdo com Ki-67 (Kanavaros et al. 2000, Kuppers et al. 2005).

As células HRS sdo positivas para o VEB em 20%-80% dos casos, na dependéncia do
tipo histolégico e das caracteristicas epidemioldgicas. Em pacientes HIV positivos, VEB
(LPM1 e EBER1/2) estéd presente em 100% dos casos (Vassallo et al. 1993, Jarrett et al.
1999, Gulley et al. 2002, Piccaluga et al. 2011). As células HRS infectadas sdo negativas
para EBNA-2 (Gulley et al. 2002).

No LHC sao considerados quatro subtipos histolégicos, esclerose nodular (LHC-EN),
celularidade mista (LHC-CM), rico em linfécitos (LHC-RL) e deple¢do linfocitaria (LHC-
DL). Estes subtipos apresentam diferencas nas suas caracteristicas clinicas, no padrdo de
crescimento, na presenca de fibrose, na composicao do infiltrado celular e na infecc@o pelo
VEB. No entanto, esses subtipos apresentam o mesmo imunofenétipo das células tumorais
(Swerdlow et al. 2008, Gobbi et al. 2013).

O prognéstico do LHC anteriormente as terapias modernas era pobre (Swerdlow et al.
2008), o mesmo ocorrendo em pacientes HIV positivos (Provencio et al. 2004, Allemani et
al. 2006). Considera-se que o subtipo histoldgico ndo € indicador progndstico importante.
Assim, com os tratamentos atuais, 80%-90% dos casos mostram sobrevida em longo prazo.
Em estagios iniciais do linfoma, a radioterapia tem sido usada por décadas, com excelentes
indices de cura da doenca (Pileri er al. 2002). Quimioterapia com adriamicina
(doxorubicina), bleomicina, vimblastina e dacarbazina (ABVD) seguido pela irradiacdo do
campo envolvido, € o tratamento com melhores resultados para o tratamento de pacientes

com LH em diferentes estagios (Gobbi et al. 2013).
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Linfoma de Hodgkin Classico, Esclerose Nodular (LHC-EN)

O LHC-EN ¢ o mais frequente, representando aproximadamente 70%-80% de todos os
casos de LH, no entanto, a incidéncia pode variar de acordo com a regido geogrifica
(Swerdlow et al. 2008, Ioachim and Madeiros 2009, Kuppers et al. 2012). Este subtipo
mostra incidéncia similar entre os géneros, ocorrendo comumente entre os 15-34 anos de
idade (Au et al. 2004, Morton et al. 2006, Gobbi et al. 2013), mais frequentemente nos
linfonodos da regido cervical e do mediastino quando comparado com as outras variantes, o
LHC-EN tem probabilidade maior de se espalhar por continuidade nas cadeias
ganglionares. Morfologicamente as caracteristicas mais relevantes deste subtipo sdo a
esclerose do tecido conjuntivo, a presenga de células do tipo lacunar e o padrdo nodular do
tumor (Pileri et al. 2002, Swerdlow et al. 2008, Ioachim and Madeiros 2009). A fibrose é
evidente, formando a partir da capsula do linfonodo bandas largas de coldgeno, que
subdividem o parénquima linfoide em nddulos de grandes dimensdes, geralmente visiveis
no exame macroscopico. A fibrose € menos evidente nos outros subtipos (Pileri et al.
2002).

As células HRS do tipo lacunar s3o uma caracteristica do LHC-EN, mostrando
pleomorfismo significante, podendo ter nicleo uni ou multilobular, e nucléolos grandes e
evidentes (Piccaluga et al. 2011). Algumas variagcdes morfologicas do LHC-EN foram
descritas, como a chamada fase celular da esclerose nodular, reconhecida pela presenca de
c€lulas lacunares, com tendéncia evidente para formacao de nédulos, mas sem a deposicao
de bandas de coldgeno. A variante sincicial é caracterizada por grandes agregados de
células neopldsicas que podem conter focos necréticos, encontrada em até 88% dos casos e
associada com comportamento clinico agressivo (Ben-Yehuda-Salz et al. 1990, Eberle et
al. 2009).

Diferenciar LHC-EN e LAGC nio € simples em alguns casos (Pileri ef al. 1994, Pileri
et al. 1995, Piccaluga et al. 2011). Em casos dificeis, a positividade para CDI5 e
marcadores de fendtipo B, juntamente com a auséncia do rearranjo dos genes TCR e ALK
favorecem o diagnostico de LHC (Pileri et al. 2002). Outra neoplasia a ser considerada no
diagnostico diferencial € o linfoma de grandes células B primario mediastinal (LGCBPM),

que representa 2,4% dos linfomas malignos, afetando principalmente mulheres jovens
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(Harris et al. 2000, Quintanilla-Martinez et al. 2011). Achados histolégicos como padrao
nodular, esclerose, células T reativas, eosinofilos, células semelhantes as células HRS,
juntamente com a expressao positiva frequente para CD30 podem simular LHC (Pileri et al.
2002, Zhao 2009). No entanto, as células neopldsicas do LGCBPM regularmente
expressam CD19, CD20, CD22, CD79a, e cerca de 75% dos casos expressam a proteina do
gene MAL (Copie-Bergman et al. 1999, Quintanilla-Martinez and Fend 2011).

O LHC-EN tem melhor progndstico quando comparado com os outros subtipos de LHC

(Allemani et al. 2006, Ioachim and Madeiros 2009).

Linfoma de Hodgkin Classico, Celularidade Mista (LHC-CM)

LHC-CM tem como caracteristica principal o crescimento difuso, com frequente
localizagdo paracortical. As células HRS s3o numerosas e de fécil visualizacdo. A
composi¢do do infiltrado inflamatério reativo deste subtipo € caracterizada pela presenca de
plasmdcitos, histidcitos epitelidides, eosindfilos, e células T que formam rosetas em torno
das células neopldsicas. Devido ao infiltrado reativo variado, este subtipo de LHC recebeu
o nome de CM (Pileri et al. 2002, Kuppers et al. 2012). Este é o segundo subtipo mais
comum do LHC, representando 15%-25% dos casos, sendo comum em pacientes HIV
positivos. Ocorre em pacientes com média de idade de 38 anos, com predilecio pelo género
masculino (Shimabukuro-Vornhagen et al. 2005, Swerdlow et al. 2008). No LHC-CM, os
linfonodos periféricos sdo os mais acometidos, € com menor frequéncia, a regido do
mediastino, baco, medula 6ssea e figado. E rara a disseminacio linfonodal nesta variante,
mas, quando ocorre se apresenta de forma linfonodal ndo continua. Os pacientes com LHC-
CM frequentemente manifestam sintomas B (Pileri et al. 2002).

Tém sido relatadas duas variantes morfolégicas de LHC-CM, a interfolicular e a rica
em células epitelidides. A variante interfolicular provavelmente representa um
envolvimento parcial do linfonodo pelo LH, porém, € raramente observada. Esta variante se
caracteriza pela presenga de numerosas células HRS ao redor de foliculos linféides reativos
(Piccaluga et al. 2011). Esta rara variante deve ser tomada em consideragdo, para evitar a
possivel confusdo com hiperplasia folicular ou com a doenga de Castleman (Basu et al.

2006, Vasudev Rao er al. 2007). A variante rica em células epitelidides € relativamente
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comum, apresentando uma reacdo de células epitelidides com formagdo proeminente de
granulomas. Esta variante deve ser diferenciada do linfoma de Lennert (linfoepitelidide),
visto que o tratamento € diferente (Summers et al. 2009). Alguns casos diagnosticados no
passado como DH atipica correspondem a linfomas de células T periféricos com grande
quantidade de células epitelidides (Pileri er al. 2002). Existem alguns elementos
importantes para o reconhecimento de linfoma de Lennert, como alto pleomorfismo nuclear
do componente linfoide, em contraste com a morfologia nuclear dos linfécitos reativos do
LH (Butler 1992); o perfil 1Q da populagao celular atipica € CD3+, CD45+, ocasionalmente
CD30+ e CD15- (Falini et al. 1990, Pileri et al. 1998, Savage et al. 2011); além do alto
indice mitético (Osborne et al. 1990).

O LHC-CM tem como principais diagndsticos diferenciais, além do linfoma de Lennert,
o LGCBRTH (Pileri et al. 2002). O linfoma de Lennert € um tipo de linfoma periférico de
células T, SOE, com grande quantidade de células epitelidides e algumas células blésticas,
que podem lembrar células HRS. O LGCBRTH foi descrito pela primeira vez por Ramsay
et al em 1988. E um subtipo de LDGCB agressivo, geralmente diagnosticado em estégios
avanc¢ados da doenca, com esplenomegalia, envolvimento da medula dssea e linfadenopatia
mesentérica, achados raros no LH (Venizelos et al. 2008). A morfologia e padrdo de
crescimento celular, assim como o perfil 1Q, ajudam a diferenciar esta entidade do LH
(Nguyen et al. 1996, Rudiger et al. 1998, Fraga et al. 2002).

Antes da evolugdo das modalidades terapéuticas, o LHC-CM era considerado de pior
prognostico quando comparado com o LHC-EN, entretanto atualmente o prognodstico €

favoravel (Allemani et al. 2006, Mani and Jaffe 2009).

Linfoma de Hodgkin Classico, Rico em linfécitos (LHC-RL)

O LHC-RL é€ caracterizado pelo escasso nimero de células HRS, com um fundo celular
em que predominam linfécitos maduros pequenos, com escassos neutrofilos e eosinéfilos.
O padrao de crescimento pode ser nodular ou difuso, sendo que no nodular frequentemente

podem ser observados centros germinativos residuais (Ashton-Key et al. 1995, Kuppers et

al. 2012).
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O LHC-RL representa 3%-6% de todos os casos de LHC, com 70% dos casos
ocorrendo no género masculino. Os linfonodos periféricos sdo os mais afetados, com menor
envolvimento da regido mediastinal, e os sintomas B sdo pouco frequentes
(Anagnostopoulos et al. 2000, Shimabukuro-Vornhagen et al. 2005). Morfologicamente,
pode ser confundido com LHPLN, no entanto, a distingdo entre LHC-RL e LHPLN ¢
sempre possivel através da analise IQ, identificando as células HRS (Anagnostopoulos et
al. 2000, Shimabukuro-Vornhagen et al. 2005, Nam-Cha et al. 2009). O progndstico do
LHC-RL € considerado ligeiramente melhor que os outros subtipos de LHC (Shimabukuro-
Vornhagen et al. 2005, Diehl et al. 2007, loachim and Madeiros 2009, Boll et al. 2013).
Linfoma de Hodgkin Classico, Depleciao Linfocitaria (LHC-DL)

O LHC-DL caracteriza-se pela escassez ou auséncia do componente linfoide, relativa
predominéncia de células HRS e com grau de fibrose varidvel. E o mais raro dos quatro
subtipos, representando menos de 1% de todos os casos do LHC (Swerdlow et al. 2008,
Gobbi et al. 2013). H4 predilecio pelo género masculino (60%-75%), e apresenta-se
principalmente entre os 30-37 anos de idade (Kuppers et al. 2012). O LHC-DL tem
predilecdo pelos linfonodos retroperitoneais, 6rgaos abdominais e medula 6ssea. Como no
LHC-CM, esta variante geralmente € restrita a um unico local ou regido, e quando
apresenta disseminagdo geralmente € linfonodal ndo continua. O LHC-DL na maioria das
vezes é diagnosticado nos estdgios III e IV da doenca, apresentando em até 50% dos casos
sintomas B e envolvimento da medula 6ssea, sendo considerado o subtipo mais agressivo
do LHC. Tém sido relatados dois padrdes, o fibroso e o reticular/sarcomatoso (Pileri et al.
2002, Swerdlow et al. 2008, Eberle et al. 2009, Piccaluga et al. 2011). A escassez do
componente linfoide, a reacdo fibrética varidvel e a relativa abundancia de células HRS sdo
caracteristicas importantes no exame microscopico (Pileri et al. 2002, Mani and Jaffe
2009). O padrao fibrético do LHC-DL caracteriza-se por um apagamento completo da
arquitetura linfonodal, e as vezes a cdpsula do linfonodo esté preservada.

Em pequeno aumento, o quadro histopatolégico pode ser semelhante a linfadenopatia
em fase de deplecdo linfocitaria, observada nos casos de pacientes HIV positivos, sendo
necessaria avaliagdo cuidadosa para estabelecimento do diagndstico correto (Pelstring et al.

1991, Butler 1992, Said 2007, Ruiz et al. 2012). O padrao sarcomatoso do LHC-DL ¢é
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caracterizado pela grande quantidade de células HRS, sendo que algumas podem ser do tipo
mumificado. O crescimento neopldsico causa apagamento difuso da arquitetura linfonodal,
com escasso numero de células reativas, no entanto, focos de necrose sao usualmente
encontrados (Pileri et al. 2002).

O diagnéstico diferencial do LHC-DL inclui o fibrossarcoma inflamatério (Mirra et al.
1996), histiocitose de células de Langerhans, sarcoma pleomorfico indiferenciado e
carcinoma nasofaringeo. Nestes casos, a imunofenotipagem ¢ essencial para o diagndstico

correto (Pileri et al. 2002, Kuppers et al. 2012).

Linfoma de Hodgkin, predominancia linfocitica nodular (LHPLN)

O LHPLN € uma neoplasia de células B monoclonal, que se caracteriza por apresentar
padrdo nodular, com ou sem dareas difusas, contendo células neoplésicas conhecidas como
LP, variante da célula HRS, e que antigamente eram chamadas de células L&H (Swerdlow
et al. 2008, Ioachim and Madeiros 2009, Shankar ef al. 2012). Este tipo de LH difere do
tipo cldssico na morfologia, fenétipo, genétipo e comportamento clinico (Smith 2010). O
LHPLN representa 4%-5% de todos os casos de LH (Shankar and Daw 2012),
predominando em homens, principalmente na faixa etdria entre os 30-50 anos de idade.
Afeta mais comumente a regido cervical, seguida da axilar e linfonodos inguinais,
raramente ocorre nas regides mediastinal, esplénica e medula 6ssea (Fan er al. 2003,
Nogova et al. 2006). Clinicamente se comporta como um linfoma de células B de baixo
grau, sendo que muitos pacientes apresentam linfadenopatia periférica localizada (Mason et
al. 1994, Tsai et al. 2007, Lee et al. 2009). Em menos de 10% dos pacientes ocorrem 0s
sintomas B (Tsai and Mauch 2007, Smith 2010). Aproximadamente 5%-25% dos pacientes
mostram doenca avangada, com envolvimento de multiplos grupos de linfonodos, figado,
baco, 0sso e /ou medula éssea (Ioachim and Madeiros 2009, Shankar and Daw 2012).

Macroscopicamente, o linfonodo pode ter aparéncia tipicamente nodular, consisténcia
firme e coloracdo pélida (Biasoli et al. 2010). Histologicamente, a arquitetura linfonodal
pode ser substituida de maneira total ou parcial por infiltrado nodular (comum) ou difuso
(raro), ou pode apresentar-se numa combinagdo nodular e difusa. Os nédulos podem variar

de tamanho, mas geralmente sio maiores do que foliculos linfoides reativos e raramente
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apresentam centros germinativos, podendo estar justapostos (Fan er al. 2003, Smith 2010).
A célula LP que caracteriza o LHPLN representa menos de 1% do total da populagdo
celular, sendo grande, nidcleo proeminente e escasso citoplasma. Os nucleos estdo
dobrados/contorcidos, lembrando graos de pipoca, sendo chamadas de células “popcorn”.
Os nucléolos sdo geralmente multiplos, basofilicos e menores dos observados nas células
HRS. No entanto, algumas células LP podem apresentar nucléolo proeminente e/ou
apresentar mais de um nucleo, fazendo-as praticamente indistinguiveis das células HRS na
andlise puramente morfoldgica. Areas de esclerose podem ser observadas em 7% dos casos,
e em até 44% de lesdes antigas ou recorrentes (Swerdlow et al. 2008, Biasoli et al. 2010,
Smith 2010).

As células LP apresentam positividade para CD20, CD19, CD22, CD79a, BCL6, e
CD45 em quase todos os casos. A cadeia J estd presente na maioria dos casos (Greiner et
al. 1996, Fan et al. 2003, Lee and LaCasce 2009). EMA e MUMI1 siao expressas em 40% a
50% dos casos (Anagnostopoulos et al. 2000, Boudova et al. 2003). Diferentemente das
células HRS do LHC, marcadores como OCT-2 e BOB.l1 sdo frequentemente co-
expressados nos casos de LHPLN (Torlakovic et al. 2001, Uherova et al. 2003, Shankar
and Daw 2012). As células LP parecem ter origem no centro germinativo, conforme mostra
a positividade para CD40, CD80 e CD86, moléculas envolvidas na apresentacdo antigénica
(Re et al. 2005, Smith 2010).

Uma diferenca fundamental entre o LHPLN e o LHC € a negatividade para CD30 e
CD15 das células LP em quase todos os casos (Smith 2010). Uma caracteristica importante
do LHPLN ¢ a marcacdao com CD3 e CD57 dos linfécitos T que formam um anel ao redor
das células LP. Além das células T, os linfécitos B também fazem parte do infiltrado
reativo no LHPLN, formando agregados nodulares (Fan et al. 2003). EBV estd geralmente
ausente nas células LP, em contraste com as células HRS do LHC. No entanto, linfocitos
reativos no LHPLN podem eventualmente serem positivos para EBV (Delsol et al. 1992,
Niedobitek et al. 1997, Hjalgrim 2012).

A Transformagdo Progressiva do Centro Germinativo (TPCG) é uma lesdo reativa
comum em criangas, que pode estar presente no mesmo linfonodo com LHPLN. Assim, a

revisao de cortes seriados € recomendada para excluir malignidade em casos de linfonodos
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hiperplasicos que apresentem areas de TPCG. Em pequeno aumento, os foliculos com
transformacgdo progressiva sao similares aos ndédulos observados no LHPLN, formados por
células do manto nao neopldsicas (Smith 2010). J& em maior aumento, nao se identificam
as células LP, caracteristicas do LHPLN. O painel IQ nao identifica as rosetas de linfécitos
T, caracteristicos no LHPLN (Krishnan et al. 2010). O LHPLN pode lembrar também o LF.
Algumas vezes os foliculos neopldsicos no LF podem estar infiltrados por células do manto
dando aparéncia floral (Good et al. 2009). Nos casos de LF, as células neoplésicas sdo
positivas para CD10, CD20, BCL6 e BCL2 (Smith 2010).

Outra entidade que deve considerar-se no diagndstico diferencial € o LGCBRTH. Este
linfoma é um LNH agressivo, mais comum em homens, diagnosticado comumente em
estdgios avangados, quando o paciente apresenta frequentemente sintomatologia sist€mica.
Como o prognostico e tratamento destes linfomas sdo diferentes, a correta classificacdo é
essencial (Smith 2010). A falta de células T formando um anel envolvendo as células
neopldsicas, assim como a falta da rede estromal de células dendriticas foliculares favorece
o diagnoéstico de LGCBRTH (Boudova et al. 2003, Swerdlow et al. 2008).

O desenvolvimento do LHPLN € lento e responde bem ao tratamento, embora a
recidivas acontecam frequentemente. Os pacientes com estdgios iniciais da doenca
apresentam sobrevida de 10 anos em mais de 80% dos casos. A doenga raramente € fatal,
sendo que muitos pacientes morrem por complicacdes relacionadas com o tratamento
(Biasoli et al. 2010). No entanto casos com envolvimento da medula 6ssea mostram
comportamento agressivo (Khoury ez al. 2004). Quando os pacientes apresentam doenca
localizada, sugere-se tratamento com radioterapia (Hall ef al. 2007). Os casos com doenca
multifocal sdo tratados com quimioterapia, incluindo Doxorrubicina (Adriamicina) ou a
combinacdo de Doxorrubicina, Bleomicina, Vinblastina e Dacarbazina (ABVD) (Diehl et
al. 1999, Nogova et al. 2006, Shankar and Daw 2012).

LHC primério extranodal € raro e representa menos de 1% de todos os casos, tem
sido relatado como o sitio mais comum de acometimento ao intestino delgado seguido por
pulmao, tiredide, pele, sistema geniturindrio e sistema nervoso central (Guermazi et al.
2001, Pranteda et al. 2010, Bautista-Quach et al. 2012). A manifestacdo primaria ou

secundaria do LHC na cavidade bucal é extremamente rara, porém a manifestacao
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secundaria na cavidade bucal € mais comum do que a lesdo primaria. Na literatura, ha
menos de 20 casos relatados de LHC na cavidade bucal. Poucos destes casos apresentam
uma descricdo morfoldgica detalhada, assim como um analise IQ amplo o que permitiria a
correta caracteriza¢ao destes casos excluindo a possibilidade de outras neoplasias linfoides
que apresentam células HRS-like com positividade para CD30 e/ou CD15 assim como
VEB (Darling et al. 2012).

Linfomas de células B, nao classificavel, com caracteristicas intermediarias entre
linfoma difuso de grandes células B e linfoma de Hodgkin classico (LCB-NC-
LDGCB/LHC)

Na classificacio da OMS foram consideradas duas entidades de diagnoéstico dificil e
com caracteristicas intermedidrias entre dois tipos de linfomas, sendo uma delas o LCB-
NC-LDGCB/LHC (Swerdlow et al. 2008, Ioachim and Madeiros 2009). Sdo linfomas de
linhagem B, apresentando sobreposi¢io das caracteristicas clinicas, morfolégicas e/ou 1Qs,
entre o LHC (principalmente o subtipo histolégico EN) e o LDGCB primério do mediastino
(LDGCB-PM) (Swerdlow et al. 2008). Anteriormente estes linfomas foram designados
como “linfomas da zona cinzenta” (Gonzalez et al. 1991, Garcia et al. 2005, Traverse-
Glehen et al. 2005, Quintanilla-Martinez and Fend 2011).

O LCB-NC-LDGCB/LHC ocorre em pacientes com idade entre 20 e 40 anos,
predominando no género masculino, mostrando curso agressivo (Oschlies et al. 2011). A
etiologia € desconhecida, no entanto, aproximadamente 10% dos casos mostram
positividade para o VEB (Swerdlow e? al. 2008). O local mais comumente atingido € o
mediastino anterior, com varidvel envolvimento dos linfonodos supraclaviculares (Garcia et
al. 2005, Traverse-Glehen et al. 2005).

Histopatologicamente, mostra infiltrado de células grandes atipicas, formando lencois
coesivos, lembrando as células HRS, com morfologia cldssica, lacunar ou mumificada
(Hoeller et al. 2012). Estas células neopldsicas encontram-se entremeadas por uma mistura
de células inflamatérias incluindo linfécitos, plasmdcitos, eosindfilos, histidcitos e
granulécitos. Algumas dreas lembram LHC, enquanto outras semelham o LDGCB. Areas
de necrose sdo comuns, diferente do LHC estas areas ndo apresentam infiltrado neutrofilico

(Garcia et al. 2005, Carbone et al. 2010). Além da semelhangca morfoldgica, as células
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neoplésicas deste linfoma mostram sobreposicdo imunofenotipica entre o LHC e o
LDGCB. Assim, a maioria dos casos mostram positividade para CD30, CD15, CD45,
CD19, CD20, CD79a, incluindo os fatores de transcri¢ao PAXS, OCT-2 e BOB.1 (Tzankov
et al. 2003, Hoeller et al. 2010, Hoeller and Copie-Bergman 2012). A expressao da proteina
MAL (Myelin and Lymphocyte), positiva em 70% dos casos de LDGCB-PM e em 10% dos
casos de LHC, também apresenta positividade em proporcdo varidvel nos casos de LCB-
NC-LDGCB/LHC. A proteina ALK ¢é geralmente negativa. O infiltrado inflamatério é
formado por células T, como no LHC (Carbone et al. 2010, Eberle e al. 2011, Jaffe and
Pittaluga 2011).

Para distinguir um LHC de um LDGCB-PM, vdrias caracteristicas podem ser
consideradas: 1) no LHC a fibrose é usualmente em forma de banda e se distribui em torno
dos agregados de células neoplésicas, enquanto que a fibrose nos casos de LDGCB-PM
adquire uma forma de “malha”; 2) CD45 e CD79a sdo negativas no LHC e positivos no
LDGCB-PM; 3) a expressao de PAXS € fraca nas células HRS do LHC contrastando com a
forte marcagd@o nas células neoplésicas do LDGCB-PM; 4) CD15 € geralmente negativo no
LDGCB-PM (Garcia et al. 2005, Zhao 2009).

Existem alguns pontos importantes para o diagnéstico de LCB-NC-LDGCB/LH. Deve
ser semelhante morfologicamente ao LDGCB-PM, mas com forte expressdo de CD15 e/ou
auséncia de positividade para VEB (Swerdlow et al. 2008). Casos ricos em células HRS-
like lembram o LHC, mas sdo fortemente positivas para CD20 e/ou outros marcadores para
células B (Hasserjian et al. 2009). Em resumo, quando as grandes células neoplasicas sdao
negativas para CD45, o diagndstico favorece um LHC, e quando expressam CD45 e
CD79a, com negatividade para CDI15, o diagndstico favorece um linfoma de grandes
células. Quando as células do linfoma expressam CD15, CD30, CD20, CD45, CD79a,
PAXS e/ou MAL, significa que estamos diante de um “linfoma da zona cinzenta” (Zhao
2009, Eberle and Jaffe 2011).

O curso clinico agressivo e o progndstico desfavordvel sao caracteristicas deste linfoma,
diferente dos casos de LHC e LDGCB-PM. O tratamento destes linfomas ndo estd bem
definido e alguns centros propdem um tratamento como € feito nos casos de linfoma de

grandes células B agressivo (Traverse-Glehen et al. 2005), enquanto que outros indicam o
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regime normalmente usado nos casos de LHC (Cazals-Hatem et al. 2001, Oschlies et al.

2011).

ANGIOGENESE

A angiogénese € a formacgdo de novos vasos sanguineos a partir de uma vasculatura
pré-existente, processo considerado fundamental para o crescimento tumoral (Poon et al.
2001). Um dos mais importantes mediadores da angiogénese é o fator de crescimento
endotelial vascular (VEGF), sendo que os membros da familia VEGF, que inclui VEGF-A,
VEGF-B, VEGF-C, VEGF-D, e o fator de crescimento placentdrio (PIGF), através de
interacOes com seus receptores VEGFR-1, VEGFR-2 e VEGFR-3 regulam vérios aspectos
da angiogénese vascular e linfangiogénese. O VEGF-A (VEGF) € produzido por uma
variedade de células tumorais, bem como por células do estroma tumoral, que se ligando
aos receptores VEGFR-1 e VEGFR-2, transmitem os sinais mitogénicos primdrios do
VEGEF nas células endoteliais. VEGFR-1 também € expresso em células hematopoiéticas,
mediando a quimiotaxia de mondcitos, hematopoiese € o recrutamento de células
progenitoras endoteliais (Ferrara ef al. 2003). Crescimento e maturacdo de novos vasos sao
processos altamente complexos e coordenados, requerendo participacdo organizada das
células endoteliais e células acessOrias perivasculares em resposta a sinais pro-
angiogénicos. A angiogé€nese também € importante em doengas hematoldgicas malignas,
tanto de origem mieldide quanto linfoide (Weidner 1995, Mangi et al. 2000, Koster et al.
2005).

A densidade microvascular (DMV) € parametro importante para mensurar
angiogénese, que pode ser determinada com auxilio de marcadores IQs para células
endoteliais como VWF, CD31 e CD34 (Koster and Raemaekers 2005). Alguns estudos
mostraram que nos linfomas a DMV estd aumentada, quando comparados com ganglios
linfaticos reativos, assim como € mais desenvolvida em linfomas agressivos do que em
linfomas de baixo grau (Vacca er al. 1999, Koster and Raemaekers 2005). No LH ha
poucos estudos analisando a angiogénese, mas foi descrita a expressdo do VEGF pelas
células HRS (Doussis-Anagnostopoulou et al. 2002). A angiogénese dos linfomas também

foi associada a presenca de mastdcitos, pois tem sido mostrado que estes sdo fonte de
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fatores angiogénicos (Molin et al. 2002). A presenca de mastdcitos em grande variedade de
tumores humanos € bem documentada (Ribatti et al. 2004), em linfomas sugere-se que os
mastdcitos podem contribuir a angiogénese em LNH-B (Ribatti et al. 2000, Duse et al.
2011). Mais recentemente, o VEGF tem sido detectado em células tumorais associadas com
mastdcitos, e juntamente com outras substiancias ativas secretadas pelos mastdcitos, o
VEGF poderia estimular a angiogénese e, consequentemente a progressdo do tumor

(Nechushtan 2010, Duse et al. 2011).

CELULAS DENDRITICAS (CDs)

As CDs sdo células apresentadoras de antigenos (APCs), com participagdes
importantes na defesa do hospedeiro e envolvidas na resposta imune antitumoral (Cella et
al. 1997, Hussin et al. 2009). As CDs sao derivadas da medula dssea e sdo as responsaveis
de iniciar a resposta imune primdria (Ardavin 2003). Em estado imaturo, as CDs
encontram-se distribuidas amplamente em varios tecidos, como epiderme, derme, baco,
linfonodos, timo, figado e sangue, possuindo capacidade de endocitose (Cella et al. 1997,
Banchereau et al. 1998).

Nos diferentes locais anatdmicos, as CDs apresentam variacdes fenotipicas, sendo
que suas linhagens de origem, estddios de maturagcdo e diferencas funcionais ainda ndo
estdo claramente estabelecidas. A funcdo dos subtipos humanos de CDs € variada, e
ressaltaremos o papel destas células na regulacdo da proliferacio de células B e na
diferenciacdo das células Th tipos 1 e 2 (Cella et al. 1997, Banchereau et al. 2000). A
infiltragdo dos tumores por CDs € considerado um mecanismo imunoldgico de defesa, com
potencial de eliminar células neoplasicas. Isto pode explicar os esporddicos relatos de
remissOes espontaneas observado em casos de carcinoma de células renais € melanoma
(Bell et al. 1999, Palucka et al. 1999, Timmerman et al. 1999, Banchereau et al. 2000,
Gunzer et al. 2001). A presenga de CDs tem sido relatada como fator progndstico
favoravel para vdrios tumores malignos (Iwamoto et al. 2003). Em linfomas da cavidade
oral apenas um estudo foi realizado considerando-se as CDs, e concluiu-se que o
microambiente tumoral e inter-relacdes celulares contribuem para a presenca dos diversos

tipos de CDs (Mesquita et al. 2009). Atualmente estudos clinicos com vacinas de CDs
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demonstraram resposta eficaz de células T contra antigenos tumorais em linfomas e, em

alguns casos os resultados clinicos sdo prometedores (Davison 2010).

MARCADORES IMUNOISTOQUIMICOS
CD30 (Ber-H2)

O gene que codifica a molécula CD30 estd localizado no cromossomo 1p36, fazendo
parte da superfamilia do fator de necrose tumoral (TNF), sendo considerado um marcador
de ativacdo. O alvo reconhecido pelo anticorpo anti-CD30 € uma glicoproteina de 120 kDa,
expressa por células linfoides, que apds ativacdo apresenta trés dominios diferentes,
intracitoplasmatico, transmembrana e extracelular. Na andlise IQ, tanto em tecido fresco
quanto em parafina, este anticorpo mostra padroes de positividade de membrana, em “dot”
e difuso. Os primeiros dois padrdes sdo caracteristicos de células linfoides, com excecao do
carcinoma embriondrio que pode também apresentar estes padrdoes de marcacdo. O padrao
difuso pode ser observado numa variedade de tumores malignos além dos linfomas,
incluindo carcinoma pancredtico, carcinoma nasofaringeo e melanoma. O CD30 € expresso
pelas células HRS, sendo um dos marcadores mais importantes para o diagndstico do LHC.

Também € usado para o diagndstico do LAGC (Falini et al. 1995, Pileri et al. 2002).

CD15 (Leu-M1, Carb-3)

Leu-M1 foi relatado pela primeira vez em células mielomonociticas, como um
trissacarideo fucosil-N-acetilactosamina de membrana, sendo que o epitopo também ¢€
conhecido como Lewis-X ou Hapteno-X (Arber er al. 1993). CDI5 é expresso em
granulécitos maduros, a marcacdo é varidvel em promieldcitos, sendo negativo em
mieloblastos. As células HRS do LHC sdo positivas em mais de 80% dos casos,
apresentando principalmente marcacdo de membrana, no entanto pode ser observada
expressao focal em “dot” associada ao complexo de Golgi (Pileri et al. 2002). A célula LP,
caracteristica do LHPLN, € negativa para CD15 (Venkataraman et al. 2011). Os LNH de
fenotipos B e T expressam CD15 em aproximadamente 13% dos casos (Gorczyca et al.

2003). O sarcoma granulocitico € positivo para CD15 positivo em até 65% dos casos.
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Alguns carcinomas podem ser positivos para CD15, como adenocarcinomas, carcinoma

espinocelular e carcinomas indiferenciados (Arber and Weiss 1993).

CD20 (L26) ;
CD20 ¢é uma proteina transmembrana de 35 kDa envolvida na ativagao de células B. E

expressa no inicio da diferenciacdo das células B, perdendo esta expressiao no estigio final
de diferenciacdo, como nos plasmocitos. O padrao de marcag¢do € de membrana. Em tecidos
normais, os linfécitos do centro germinativo, da zona do manto e interfoliculares sdo
positivos para CD20, exceto os plasmdcitos. Em tecidos neopldsicos, a maioria dos LNH de
células B maduras sdo CD20 positivos, mas € raramente expresso no linfoma linfobléstico
de fenétipo B, uma neoplasia de células B precursoras. As células LP do LHPLN sao
positivas para CD20, enquanto isto raramente ocorre nas células HRS do LHC (Rassidakis

et al. 2002, Tzankov et al. 2003, Tzankov et al. 2003).

CD3

O CD3 ¢é um complexo proteico formado por quatro moléculas diferentes
(,6,€,8) as quais se associam com o receptor de células T (TCR), levando a ativagdo dos
linfécitos T (Campana er al. 1987). Este anticorpo é expresso pelas células T no timo,
medula Ossea, sangue periférico e tecido linfoide. CD3 € um dos primeiros antigenos
detectaveis nos linfécitos T imaturos no timo, com expressdo limitada ao citoplasma,
mudando para membrana quando a célula T é matura. Além das células T, as células de
Purkinje do cerebelo também sdo positivas para CD3. A maioria das neoplasias de origem

T e/ou NK € positiva para CD3 (Higgins et al. 2008).

CD79a (JCB117)

CD79a € um heterodimero transmembrana, com peso molecular de 82-95 kDa. Pertence
a superfamilia das imunoglobulinas, a qual abrange duas glicoproteinas transmembrana,
CD79a (a), com massa molecular de 40-45 kDa, e CD79f (b), com massa molecular de 37
kDa. A expressdao de CD79a é em grande parte restrita a linhagem de células B. Em células

B precursoras, as cadeias da proteina CD79 ja estdo expressas no citoplasma. A expressao
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de superficie de CD79 comeca no estidgio de células pr6-B e persiste durante toda a
diferenciacdo de células B. CD79a € mais fortemente expresso por células B na zona do
manto do que pelas células B do centro germinativo. Mais de 97% dos linfomas de células
B sdo positivos para CD79a, sendo que esta positividade pode persistir apds terapia com
anti-CD20, que torna o anticorpo CD20 negativo (Chu et al. 2001). Neoplasias precursoras
de células B podem ser positivas para CD79a, sendo importante para o diagndstico visto
que outros marcadores de células B sdo geralmente negativos. As células LP do LHPLN

sdo positivas para CD79a (Korkolopoulou ef al. 1994, Chu and Arber 2001).

CD43

CDA43 € uma proteina transmembrana, associada com fungdes imunoldgicas de células
T. Os clones Leu 22, DFT-1 e MT1 podem identificar os epitopos do material fixado em
formalina e processado em parafina, mostrando padrio de membrana. Este anticorpo é
expresso em células T, células mieldides, plasmodcitos e fracamente em histidcitos e
plaquetas. Linfomas de células T apresentam positividade para CD43 em 90% dos casos,
incluindo a leucemia/linfoma linfobldstica de células T. Os linfocitos B normais sao
negativos para CD43, mas a expressio em células B pode sustentar o diagndstico de
linfoma. Cerca de 30% dos linfomas de células B de baixo grau sdo positivos para CD43,
especialmente aqueles que sdo CD5+, incluindo-se a maioria (60%-95%) dos LCM e
LLC/LLCP; leucemia/linfoma linfoblastico de células B; e alguns casos (20%) do LZM
extranodal tipo MALT (Higgins et al. 2008).

CD45RO (UCHL1)

O CD45RO € uma isoforma do CD45 encontrado nos timécitos e células T maduras.
Além disso, granuldcitos e mondcitos também podem ser positivos com este anticorpo,
enquanto que células B normais e células NK sdo negativas. Podem ser encontrados os
clones UCHL1, A6 e OPD4, todos eficazes em tecido processado em parafina. Este
anticorpo marca tanto cé€lulas T normais quanto neopldasicas, sendo ferramenta util para a

identificacdo de linfomas com imunofenotipo T, diferenciando-os dos linfomas com
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imunofenotipo B. As células coradas pelo CD45RO exibem marcacdo em padrdao

membrana (Norton et al. 1986, Davey et al. 1990, Poppema et al. 1991).

Perforina (5B10)

Perforina ¢ uma proteina codificada pelo gene PRF1 (pore forming protein). Os
linfécitos T citotoxicos e as células NK expressam positividade para perforina em forma de
granulos citoplasmaéticos. Tem sido mostrado que quando liberados, estes granulos formam
poros na membrana citoplasmatica das células alvo causando sua lise, num mecanismo
semelhante ao induzido pelas proteinas do sistema complemento. Além dos linfécitos T
citotoxicos e células NK, a perforina é expressa em linfécitos granulares e células T
gamma/delta. A expressdo de perforina € induzida significativamente em células T CD8
positivas, mais do que nas células T gamma/delta e células NK. O padrdo de marcagdo

deste anticorpo € granular citoplasmatico (Lichtenheld et al. 1988, Peitsch et al. 1990,
Hameed et al. 1992, Boulland er al. 1997).

Granzima B (GrB7)

A granzima B é um granulo serinoprotease de 29 kDa, presente nos granulos
citoplasmaticos dos linfécitos T citotéxicos e células NK. Quando estas células sofrem
estimulagdo antigénica, liberam perforina, que forma um poro transmembranico por onde
entra a granzima B, induzindo a fragmentacdo do DNA e posterior apoptose da célula alvo.
Uma alta porcentagem de células T citotoxicas expressando granzima B em pacientes com
LHC ¢ indicativo de progndstico desfavordvel. O padrao de marcacdo deste anticorpo &
semelhante ao da perforina, granular citoplasmatico (Kummer et al. 1995, Cho et al. 1997,

Oudejans et al. 1997).

FASN

A enzima &cido graxo sintase (FASN) € uma proteina que catalisa a sintese de
acidos graxos, a partir dos precursores de acetil-CoA e malonil-CoA. Em tecidos normais, a
expressao de FASN € baixa, pois a maioria do suplemento de acidos graxos € fornecida

pelo regime alimentar. Expressdo de FASN estd aumentada em vdrias neoplasias malignas
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como cancer de prdstata, mama, ovdrio, pulmao, estbmago, carcinoma oral, melanomas
cutneos e sarcomas de tecidos moles, incluindo linfomas. Este anticorpo apresenta uma
marcacdo citoplasmdtica. Interessantemente, alguns estudos tem ligado a expressdo de

FASN com a angiogénese tumoral (Jayakumar et al. 1995, Nguyen et al. 2010).

CD45RB (LCA, 2B11+PD7/26)

Existem pelo menos cinco proteinas que fazem parte da familia CD45, as quais sao
tirosina fosfatases presentes na superficie de quase todas as células hematolinféides. O
anticorpo anti-CD45 reconhece todas as isoformas desta glicoproteina, sendo considerado
um pan de células linféides. Marca células linféides normais e neopldsicas, sendo
ferramenta util para a identificacdo de células tumorais de origem linféide. A marcacdo
com CD45 € transmembrana, estando expressa em células B e T, granuldcitos, mondcitos e
macréfagos. Deve-se considerar que aproximadamente 1% a 7% dos linfomas sio LCA
negativos. As células LP do LHPLN sao positivas, contrastando com as células HRS do

LHC, que sdo negativas (Hendrickx et al. 2001).

EMA (E29)

O antigeno epitelial de membrana (EMA) € uma glicoproteina que pertence a um grupo
heterogéneo de moléculas secretado pelo epitélio mamario. Além do leite, estas proteinas
encontram-se presentes numa variedade de epitélios normais e neopldsicos. EMA é um
anticorpo valioso para a deteccao de metéstases de carcinoma mamério, e pode ser ttil para
diferenciar carcinoma anapldsico de linfomas, assim como para a identificacdo de
neoplasias malignas fusocelulares de origem epitelial. Em tecido normal mamario, a
marcacdo € restrita 4 membrana das células ductais luminais, e em outros epitélios normais
a marcacdo € citoplasmatica. Em neoplasias, a marcacdo pode ser de membrana e/ou
citoplasmatica. Este anticorpo também reconhece células mesoteliais, plasmdcitos, ductos
sudoriparos, glandulas sebaceas, epitélios gastrico, da bexiga, respiratério, do colo do ttero,
acinos e ductos mamadrios, c€lulas exdcrinas do pancreas, tdbulos distais renais,

endométrio, tiredide e vias biliares. EMA também estd expresso em ampla variedade de

neoplasias tais como sarcoma sinovial, mesotelioma, sarcoma epitelidide, e alguns casos de
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tumores de células redondas, pequenas e azuis. Entre os linfomas, EMA pode ser expresso
no LDGCB e variantes, LGCBRTH, LAGC de tipo T ou “null cell”, assim como as células
LP do LHPLN (Delsol et al. 1984, Dejmek et al. 1997, Benharroch et al. 1998,
Anagnostopoulos et al. 2000, Lim et al. 2002).

MUM-1 (MUMp)

A proteina MUMI1 (multiple myeloma oncogene-1) é uma molécula de 50 kDa
codificada pelo gene MUMI, originalmente identificada pelo seu envolvimento na
translocacao t(6;14) (p25;932) observada no mieloma multiplo, causando justaposi¢do do
gene MUMI para o locus do gene da imunoglobulina de cadeia pesada (IgH). A expressao
da proteina MUMI1 € independente desta translocacao, e além do mieloma multiplo, podem
ocorrer nos linfomas linfoplasmociticos, linfomas plasmablasticos, LDGCB e células T
ativadas. MUMI1 é um fator de transcricdo especifico, fazendo parte do grupo de fatores
reguladores de interferon (IRF). MUMI contribui na regulagdo da expressdo do gene da Ig
na etapa final de diferenciacdo de células B no centro germinativo. Células normais que
expressam esta proteina incluem os plasmocitos e células T ativadas. Uma ampla gama de
neoplasias hematolinféides, incluindo plasmocitoma, LDGCB, linfoma de células T/NK,
linfomas de células T periféricos, LAGC e as células HRS do LHC expressam esta proteina

(Yamagata et al. 1996, lida et al. 1997, Gaidano et al. 2000, Tsuboi et al. 2000).

CD83

O antigeno CD83 é uma glicoproteina da superfamilia dos receptore das Ig, com
expressdao em padrdo de membrana em CDs (Hock et al. 2001). As CDs que expressam
CD83 sdo células de Langerhans, as CDs dérmicas da pele, a subpopulacdo de CDs
circulantes no sangue e CDs interdigitantes no tecido linfoide. A expressdo de CD83 ndo é
estritamente especifica as CDs, uma vez que é expresso em niveis baixos por linfécitos dos
centros germinativos, assim como expressao induzida apds ativagdo de linfocitos B e T

(Weissman et al. 1995, Zhou et al. 1995, McLellan et al. 1998, Hock et al. 2001).
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PAX-5 (1EW)

O gene PAX-5 € essencial para a diferenciacdo de células B, existindo pelo menos
quatro isoformas. PAX-5 codifica a proteina ativadora especifica de células B (BSAP) de
50 kDa, sendo expresso pelas células B em todos os estdgios de maduragdo, mas estd
reduzido ou € negativo durante a diferenciacdo terminal B. Além de células B, a expressao
de PAX-5 pode ser observada no testiculo e epididimo. Do grupo de tumores de células
pequenas, redondas e azuis, PAX-5 € expresso no carcinoma de células de Merkel e no
carcinoma de células pequenas, que estdo incluidos no diagndstico diferencial de linfoma.
O PAX-5 pode ser ttil na caracterizacdo do LHC, pois as células HRS sdo positivas para
este anticorpo e negativo no LAGC (Krenacs et al. 1998, Dong et al. 2008, Desouki et al.
2010).

Ki-67 (MIB-1)

Ki-67 € uma proteina nuclear que apresenta duas isoformas de 345 e 395 kDa, estando
expresso em todas as fases ativas do ciclo celular (G1, S G2 e M), sendo negativo nas
células em repouso (fase GO). Durante a interfase, o antigeno pode ser detectado
exclusivamente no interior do nicleo, ao passo que na mitose a maioria da proteina é
transferida para a superficie dos cromossomos. O Ki-67 € rapidamente degradado quando a
célula entra no estado ndo proliferativo, e parece ndo haver nenhuma expressiao de Ki-67
durante os processos de reparacdo de DNA. Ki-67 permite avaliar a taxa de proliferacdo
celular, e tem sido usado como indicador progndstico nos tumores malignos (Lindboe et al.

2002, Jalava et al. 2006).

CD31

O CD31 € uma proteina transmembrana de cadeia unica, de aproximadamente 135
kDa, pertencente a superfamilia das Igs, que participa das interacdes adesivas entre as
células endoteliais, bem como entre os leucdcitos e células endoteliais. A ligagdo do CD31
a superficie dos leucdcitos resulta na regulagdo positiva das integrinas dos leucdcitos,

estimulando a diapedese através do endotélio. Esta molécula também € chamada de

molécula-1 de adesdo celular endotelial plaquetdria (PECAM-1). A marcacdo do CD31
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pode ser observada nas jungdes das células endoteliais, e de forma difusa sobre a superficie
dos megacaridcitos, plaquetas, células mieldides, células NK e alguns subconjuntos de
células T, bem como em células B precursoras. CD31 parece também participar dos
processos de trombose, reparo e angiogénese. Em tumores vasculares benignos e malignos,

CD31 tem sensibilidade de quase 100% (Parums et al. 1990, DeYoung et al. 1995).

CD34 (QBEnd 10)

O CD34 ¢ uma proteina transmembrana de cadeia tnica, de aproximadamente 116
kDa. CD34 ¢é expresso em células hematopoiéticas progenitoras imaturas, células
endoteliais, fibroblastos embrionérios e eventualmente nas células gliais do tecido nervoso.
Os precursores linfoides imaturos de fendtipo B sdo positivos para CD34, e também para
CD19, CD10, TdT. Aproximadamente 60% das leucemias linféides B agudas, 40% das
leucemias mieldides agudas, e 1% a 5% das leucemias linféides T agudas expressam CD34.
Alguns tumores mesenquimais podem ser positivos para o CD34, como o tumor

gastrointestinal estromal (GIST) e tumor fibroso solitdrio (Karanikas et al. 2012).

CD105 (SN6h)

O CDI105 também conhecido como endoglina, ¢ uma proteina transmembrana e
componente do receptor da molécula TGF-beta. Estd formada por um homodimero de 180
kDa, com pontes de dissulfeto. Um pequeno grupo de células tronco progenitoras
hematopoiéticas, sdo positivas para CD105, além de CD34. Este marcador além de
reconhecer células endoteliais, identifica sinciciotrofoblasto, macréfagos ativados,
fibroblastos e musculo liso. A expressio de CDI105 também foi demonstrada em
leucemia/linfoma linfobléstica de fendtipo B, leucemia mieldide aguda e mielo-monocitica,
assim como na leucemia de células pilosas. O aumento na expressdo de CD105 tem sido
demonstrado em vasculatura tumoral, sugerindo associa¢do com a proliferacao de células

endoteliais (Pierelli et al. 2001).
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D2-40

O D2-40 identifica uma sialoglicoproteina de 40 kDa presente em vdrios tecidos
incluindo os testiculos fetais, tumores de células germinais testiculares, além de reagir
especificamente com endotélio linfatico, sendo negativo para o endotélio vascular
sanguineo. Em tecido neoplésico, o D2-40 pode ser util na identificagdo de invasao linfatica
dos tumores primdrios. O padrao de marcacao € caracterizado por ser linear. O citoplasma
de células mioepiteliais de anexos cutaneas € marcado positivamente com D2-40. A
positividade do D2-40 no sarcoma de Kaposi sugere que as células neopldsicas sdo

derivadas dos vasos linfaticos (Ordonez 2006).

Fator de Von Willebrand - vWF (F8/86)

O fator de von Willebrand (vVWF) é uma glicoproteina com massa molecular
variando de 500 kDa até mais de 10,000 kDa, sendo a proteina plasmética de maior peso
molecular. A expressdo do vVWF estd limitada as células endoteliais e magacariocitos, sendo
encontrada nos corpos de Weibel Palade das células endoteliais, nos granulos alfa dos
megacaridcitos e plaquetas, bem como na matriz subendotelial das paredes de vasos. O
vWF é um mediador da adesdo de plaquetas, facilitando a coagulacdo sanguinea nos locais
de lesdo vascular. A doenga de von Willebrand € o distirbio de sangramento mais comum,
afetando 1% da populacdo, consequente a deficiéncia qualitativa e quantitativa do vWF.
Angiossarcomas de alto grau s3o pobres em corpos de Weibel-Palade, dando
imunorreatividade para vWF em apenas 10%-15% dos casos; assim, o VWF € mais util nos
casos de hemangiomas e haemangioendoteliomas. Além do diagndstico de tumores
vasculares, o vVWF € til para a determinacao da densidade microvascular, visto que destaca

bem as células endoteliais (Lenting ef al. 2012).

VEGF (VG1)

O gene humano VEGF, localizado no cromossomo 6p21.3, contém 8 exons
separados por 7 introns. Como resultado de splicing alternativos nos exons, sdo geradas
seis isoformas diferentes, VEGF-121, VEGF-145, VEGF-165, VEGF-183, VEGF-189 e

VEGF-206, as quais sdo denominadas de acordo com o niimero de aminodcidos na cadeia
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peptidica. A proteina VEGF nativa é uma glicoproteina homodimérica que se liga a
heparina de 45 kDa. VEGF-121 é um polipeptidio que ndo se liga a heparina, enquanto que
VEGF-165 e VEGF-189 sdo mais bdsicas e ligam-se a heparina com alta afinidade. Destas
trés isoformas, VEGF-165 é a forma molecularmente predominante em células e tecidos
normais. As outras isoformas de VEGF, VEGF-121 e VEGF-189, sido detectadas na
maioria das células nos tecidos que expressam o gene VEGF. A marcagdo deste anticorpo
€ tanto citoplasmdtica quanto de membrana, podendo marcar o estroma de praticamente
todos os tecidos, e uma propor¢ao varidvel de plasmdcitos, fibroblastos e linfécitos. No
sistema nervoso central de neonatos, as células de Purkinje do cérebro sdo positivas para
VEGF. Marcagdo positiva de megacariocitos em amostras de medula dssea tem sido

observada (Podar et al. 2005).

Mast cell tryptase (AA1)

A triptase é o mais abundante dos granulos de secrecdo derivados de serina
proteinase dos mastdcitos, e tem sido utilizada como marcador de mastocitos. Na sua forma
enzimaticamente ativada, a triptase de mastdcitos € um tetrAmero nio covalente de 132
kDa, capaz de ativar mediadores importantes envolvidos nas reagdes alérgicas e na
broncoconstri¢do das vias aéreas. A triptase também tem efeito mitogénico em células do
musculo liso das vias aéreas e do pulmdo humano, assim como, fibroblastos dérmicos.
Através da IQ, anti-triptase € largamente usada para a marcacdo de mastécitos em varios

tecidos humanos (Payne et al. 2004).

CD1a (010)

Existem quatro isoformas de proteinas CD1: CDla, CD1b, CDlc e CD1d. O CDla
€ uma classe nido polimoérfica de MHC 1 relacionada com a glicoproteina de superficie
celular expressa em associacdo com [2-microglobulina. CDla, CD1b e CDlc sao
geralmente expressas nas APCs. O CD1d € expresso no epitélio gastrointestinal e linfécitos
B. O CDla estd expresso nas células de Langerhans, CD interdigitantes e em 70% dos
timdcitos corticais. A histiocitose de células de Langerhans € caracteristicamente positiva

para CD1a, mas o xantogranuloma juvenil e alguns casos de leucemia/linfoma linfoblastico
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de células T também sdo positivos para CDla. A positividade de CD1a também pode ser
util para distinguir carcinomas do timo de neoplasias pulmonares (Schmuth ez al. 2001, Lau

et al. 2008).

CD123 (BR4MS)

O CDI123 ¢é uma proteina que corresponde a 101 aminoécidos, também chamada de
receptor de interleucina-3 (IL-3R), que auxilia na transmissdo do sinal da IL-3, uma
citocina solivel importante no sistema imune. O CDI123 € encontrado nas células
progenitoras pluripotentes, e quando ativado induz a fosforilagdo de tirosina no interior da
célula, promovendo a proliferacio e diferenciacdo celular das linhagens celulares
hematopoiéticas. O clone BRAMS detecta a proteina CD123 em diversos tecidos, incluindo
as células testiculares de Leydig, CDs plasmocitdides, vénulas endoteliais altas das
amigdalas, macréfagos alveolares, sinciciotrofoblasto, e eventualmente células epiteliais do
c6lon e leucdcitos da medula 6ssea. Este clone € recomendado para a detec¢do de CD123
em tecidos normais e neopldsicos, especialmente como auxiliar na identificacdo de

neoplasias de CDs plasmocitdides (Moretti et al. 2001, Garnache-Ottou et al. 2009).

CD207 (Langerina)

Langerina é uma proteina transmembrana, membro da familia da lectina tipo C,
especifica de células de Langerhans, que inicia a formacdo dos granulos de Birbeck.
Langerina é mediadora da endocitose de antigenos ndo peptidicos que contenham manose,
N-acetilglucosamina e fucose, expressos por micobactérias e fungos. Esta proteina ¢é
caracteristica das CDs imaturas da epiderme e da mucosa, mas também & expressa em
varios outros tipos de CDs do epididimo, mucosa, tecido linféide, timo, e pulmao. Este
anticorpo auxilia no diagndstico da histiocitose de células de Langerhans, suportando os
achados da microscopia eletronica para mostrar os granulos de Birbeck (Verdijk et al

2005, Lau et al. 2008).
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S-100

S-100 é uma familia de proteinas de baixo peso molecular, as quais interagem com
cdlcio e atuam como reguladoras do mesmo. Foi isolada pela primeira vez a partir do
sistema nervoso central, sendo uma proteina 100% solivel em sulfato de aménio a pH
neutro, razdo do nome S-100. Esta familia compreende pelo menos 19 membros que sdo
diferencialmente expressos em grande ndmero de tipos celulares. S-100 estd normalmente
presente em células derivadas da crista neural, porém, a marcagdo positiva com este
anticorpo é observada em células de Langerhans, melandcitos, assim como, macréfagos,
CDs interdigitantes dos linfonodos, células reticulares medulares epiteliais do timo,
condrdcitos, adipdcitos, células mioepiteliais em glandulas salivares e de mama, células de
Schwann, corpusculos de Pacini e células gliais do tecido nervoso. Pode ser observada
fraca marcacdo em células epiteliais da mama e glandula sudoripara. O valor diagndstico €
limitado pela expressdo ampla desta proteina, no entanto, € bastante util para o diagndstico
de melanoma. Pode ser util também no diagnoéstico diferencial entre tumores cartilaginosos
e tumores Osseos. Também pode contribuir para o diagnostico de neoplasias neurais,
histiocitose de células de Langerhans, condroblastoma e lesdes de origem

histiocitica/dendritica (Ilg et al. 1996, Pileri et al. 2002).

FXIlIa (E980.1)

O fator XIlIIa é uma pré-enzima que ajuda na estabilizacdo mecénica do coagulo de
fibrina, aumentando a sua resisténcia a protedlise. E uma transglutaminase que circula no
plasma como um heterotetramero de duas subunidades cataliticas A e duas subunidades B
de transporte. Também € conhecida como fibrinoligase ou fator estabilizador de fibrina,
sendo a ultima enzima gerada na cascata da coagulacdo do sangue. A marcacdo com este
anticorpo € predominantemente citoplasmatica, mas ocasionalmente pode ser nuclear.
Células positivas para este anticorpo incluem os megacaridcitos, mondcitos/macréfagos,
CDs interdigitantes em linfonodos reativos, dendrécitos dérmicos, células mesenquimais
tipo fibroblastos e as células de Kupffer no figado. Também € positivo em lesdes
fibrohistiociticas, incluindo o fibrohistiocitoma benigno (Cotton et al. 1990, Hardes et al.

2012).
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ABSTRACT

Objective. Diffuse large B-cell lymphoma (DLBCL), can present cells morphologically
similar to Hodgkin/Reed-Sternberg (HRS) cells of classical Hodgkin lymphoma (cHL). To
better understand these cells in oral DLBCL, the aim of this study was to compare the
histological and immunohistochemical aspects of primary nodal cHL with oral DLBCL
presenting HRS-like cells (DLBCL-HRS). Cases of oral cHL reported in the English-
language literature were reviewed and discussed. Study design. Seven cases of DLBCL-
HRS and 8 of nodal cHL were included. Immunoexpression of CD3, CD15, CD20, CD30,
CD43, LCA, CD45RO, CD79a, CD83, EMA, MUM-1, PAX-5, perforin, granzyme B,
FASN, Ki-67, LMP-1; and EBER1/2, were assessed. Results. All cHL were CD30
positive, while LCA, CD20, and CD79a were negative. CD15, EBV, CD83, and FASN
were positive in all but one case, while PAX-5 and MUM-1 were positive in half the cases.
Five DLBCL-HRS cases were classified as DLBCL, NOS, and 2 cases as EBV-positive
DLBCL of the elderly. HRS-like cells of all cases of the former group were LCA, CD20,
CD79a, and FASN positive, while CD15 was negative. CD30 were positive in 2 cases and
EBV in 1. CD83, PAX-5, and MUM-1 were positive in all except for one case. In the latter
group, HRS-like cells of both cases were positive for LCA, CD30, CD79a, EBV, CD&3,
PAX-5, MUM-1, and FASN, while CD15 was negative. CD20 was positive in one case.
Conclusion. DLBCL-HRS should be included in the differential diagnosis of oral cHL.
When evaluating these cases, a detailed morphologic and broad IHC analysis for the correct
diagnosis is recommended.

Key-Words: Hodgkin lymphoma; oral cavity; diffuse large B-cell lymphoma;

Hodgkin/Reed-Sternberg-like cells.
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INTRODUCTION

Diffuse large B-cell lymphoma (DLBCL) is the most common type of non-Hodgkin
lymphoma (NHL), accounting for 30% of all NHLs.(Harris et al. 1994, Armitage and
Weisenburger 1998, Swerdlow et al. 2008) Most cases are nodal, but up to 40% are
extranodal. DLBCL occurs most frequently in the 7th decade, but it may also affect
children and young adults, with a slight male predominance.(Swerdlow et al. 2008)
Underlying immunodeficiency is a significant risk factor, with most of these cases
associated to Epstein-Barr virus (EBV) infection.(Greiner et al. 1995, Armitage and
Weisenburger 1998, Swerdlow et al. 2008) Microscopically, DLBCL may show high
number of reactive cells, fibrosis, sclerosis and in fast-growing tumors necrosis.(Iloachim
and Madeiros 2009) Interestingly, some DLBCLs may present neoplastic cells
morphologically similar to  Hodgkin/Reed-Sternberg (HRS) cells (DLBCL-
HRS).(Gurbuxani et al. 2009)

NHLs of the oral cavity are rare, accounting for 3—5% of all oral malignancies.
DLBCL is the prevalent lymphoma in the mouth, involving mainly the palate, gingiva and
tongue.(Derk et al. 2004, Keszler et al. 2008) Hodgkin lymphomas (HLs) correspond to
30% of all lymphomas, virtually all cases involving the lymph nodes, particularly of the
cervical region of young adults. Most HLs are classified as classical, showing HRS cells
scattered in a background of predominant polymorphous reactive inflammatory cells and
fibrous stroma, often ringed by T-cells in a rosette-like manner.(Pileri et al. 2002,
Swerdlow et al. 2008, Ioachim and Madeiros 2009)

Primary extranodal cHL are very rare (<1%), with case reports involving the
gastrointestinal tract, lungs, thyroid, skin, genitourinary system, bone, central nervous
system, and oral cavity.(Kumar et al. 2000, Whitt et al. 2007, Madan et al. 2010, Darling et
al. 2012, Li et al. 2012) To our knowledge, there are 20 cases of oral cHL reported in the
English-language literature since 1973 and until now (Table 1), most diagnosed through a
limited immunohistochemical (IHC) panel.

The aim of this study was to compare primary nodal cHL with oral DLBCL-HRS
trough a broad IHC panel and in situ hybridization (ISH) to EBV, to better characterize this
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latter group and also to compare the results with oral cHL reported in the English-language

literature.

MATERIALS AND METHODS

All cases used on this work were classified according to the 2008 World Health
Organization (WHO) classification of tumors of haematopoietic and lymphoid tissues.
(Swerdlow et al. 2008) Eight cases corresponded to cHL, the most involved the cervical
lymph nodes and 7 cases were oral DLBCL-HRS (5 classified as DLBCL, not otherwise
specified [DLBCL, NOS], and 2 as EBV-positive DLBCL of the elderly). Moreover, for
comparative purposes, 1 case of nodular lymphocyte predominant Hodgkin lymphoma
(NLPHL) and 2 cases of extraoral DLBCL-HRS (classified as DLBCL, NOS), were also
included (Tables 2 and 3).

All biopsies were fixed in 10% formalin, embedded in paraffin, and 3-um sections
mounted in 3-aminopropyltriethoxysilane slides were used for H&E staining and THC
analysis.

A large panel of antibodies was used for diagnosis and comparison of these
lymphomas, including CD3, CD15, CD20, CD30, CD43, LCA (CD45RB), CD45RO,
CD79a, CD83, EMA, MUM-1, PAX-5, perforin, granzyme B, FASN, Ki-67, and LMP-1.
Briefly, after hydration and treatment with hydrogen peroxide (3%), antigen retrieval was
done with the help of pressure cooker using sodium citrate buffer (pH6). Incubation
overnight with the primary antibody was followed by the secondary antibody conjugated
with streptavidin-biotin-peroxidase (Kit LSAB, DAKO, Carpinteria, CA, USA), developed
with diaminobenzidine and counterstaining with Carazzi’s hematoxylin. ISH staining for
EBV-encoded small nuclear RNA1/2 (EBER1/2) was performed using peptide nucleic acid
(PNA) probes conjugated with 5-carboxi-fluorescein complementary to EBV EBER1 and
EBER2 loci and substrate 5-bromo-4-chloro-3-indolylphosphate/4-nitroblue tetrazolium
chloride (BCIP/NBT) (EBER, PNA probes, DAKO, Copenhagen, Denmark).
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RESULTS

Patients with cHL comprised 6 males and 2 females, ranging from 6-78 years, with
a mean of 47 years. Five cases were classified as nodular sclerosis and 3 as mixed
cellularity subtype (Table 2). All cases were positive for CD30, while CD15, EBV, CD83,
and FASN were positive in all but one case. PAX-5, MUM-1, and granzyme B positivity
was observed in 5, 4, and 2 cases, respectively. LCA, CD20, and CD79a were negative, as
all other markers used. The mean Ki-67 proliferative index was 46.3% (Table 4).

The only case of NLPHL involving the supraclavicular lymph node in a 26-year-old
female, showed a nodular pattern, and large cells with single, folded, multilobated nuclei
admixed with abundant reactive lymphocytes. Both CD30 and CD15 were negative,
whereas LCA, CD20, CD79a, PAX-5, EMA, CD83, and FASN were positive. The Ki-67
proliferative index was 60%. All other markers were negative.

In the DLBCL-HRS group, 5 patients were females and 4 males, with a mean age of
55 years (range, 22-83 years). Seven out of 9 cases involved the mouth, 4 the alveolar ridge
and cheek, tongue and palate with one case each. The other 2 cases affected the cervical
lymph node and periorbital skin (Table 3). Microscopically, all cases showed large
mononuclear and binucleated cells with prominent eosinophilic nucleoli and abundant
cytoplasm, resembling HRS cells admixed with numerous large cells. These large cells
exhibited a broad cellular heterogeneity, with a predominant centroblastic or immunoblastic
morphology. A significant reactive cellular infiltrate was present, including lymphocytes,
histiocytes, neutrophils, and variable number of eosinophils.

Considering the 7 cases of DLBCL-HRS involving the mouth, 5 were classified as
DLBCL, NOS, and 2 as EBV-positive DLBCL of the elderly. In the former group, all cases
were positive for LCA, CD20, CD79a, FASN, and negative for CD15; while CD83, PAX-
5, and MUM-1 were positive in all but one case. CD30 and EBV were positive in 2 and 1
case, respectively. Ki-67 proliferative index was 42.8% (Fig. 1). All other markers were
negative. One case of EBV-positive DLBCL of the elderly showed broad sheets of large
atypical cells resembling immunoblasts, centroblasts, and HRS-like cells with distinct
nucleoli. The other case displayed a multinodular proliferation of polymorphous cellular

infiltrate, embedded in a fibrous stroma, which exhibited variable degree of plasmacytic
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differentiation admixed with immunoblasts and HRS-like cells (Fig. 2). Both cases were
positive for LCA, CD30, CD79a, EBV, CD83, PAX-5, MUM-1, and FASN; while CD15
was negative. Interestingly, one case showed negativity for CD20 and positivity for
perforin. Ki-67 proliferative index was 50%. All other markers were negative (Tables 4
and 5).

The 2 extraoral DLBCL-HRS cases were classified as DLBCL, NOS. One case was
CD30 positive, while both cases were CD15 negative. EBV was detected in both cases. As
for the oral cases, CD20, CD79a, PAX-5, CD83, FASN, and MUM-1 were positive in both
cases. Interestingly, one case was LCA negative, and the other showed aberrant expression
of CD43 and CD45RO. The Ki-67 proliferative index was 52% (Table 4). The
clinicopathological features of oral cHL cases reported to date in the English-language
literature are shown in the Table 1, and highlighted in the discussion section.
DISCUSSION

The objectives of the current study were to analyze and compare the microscopical
features and IHC profile of primary nodal cHL and oral DLBCL-HRS cases, in order to
better characterize this latter group. We also included one case of NLPHL and two cases of
extraoral DLBCL-HRS. All nodal cHLs exhibited typical morphological and IHC features.
By IHC, CD30 was positive in all cHLs, while all but one case were CD15 and EBV
positive; LCA, CD20, and CD79a were negative. The only NLPHL case was LCA, CD20,
and CD79a positive, while CD30, CD15, and EBV were negative. In all HL cases, similar
LMP-1 results were obtained by ISH for EBER1/2.

cHL occur almost exclusively in lymph nodes, particularly cervical, supraclavicular,
and mediastinal, and primary extranodal presentations are very rare accounting for less than
1% of all cases.(Gandhi et al. 2010) Primary extranodal cHLs have been reported in the
gastrointestinal tract, lungs, breast, skin, genitourinary system, bone, and central nervous
system.(Pranteda et al. 2010, Ghimire et al. 2011, Bautista-Quach et al. 2012, Geramizadeh
etal. 2012)

cHL affecting the oral cavity is extremely rare. After an extensive review, we have
found 20 oral cHL cases reported in the English-language literature (Table 1).(Stern et al.
1973, Peters et al. 1977, Bathard-Smith et al. 1978, Cohen et al. 1984, Ronchi et al. 1988,
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Lello et al. 1989, Mathews et al. 1989, Papo et al. 1991, Laskaris et al. 1992, Tanaka et al.
1992, Jamshed et al. 1997, Vigneswaran et al. 1997, Warburton et al. 2003, Fornatora et al.
2004, Whitt et al. 2007, Gonzalez-Fontal et al. 2011, Darling et al. 2012, Kammerer et al.
2012, Minicucci et al. 2013) Most if not all of these cases, lack a detailed morphological
description as well as a broad IHC analysis, that would be helpful to better characterize
these lymphomas and exclude the possibility of other oral lymphoid neoplasms presenting
HRS-like cells with positivity for CD30 and/or CD15 as well as for EBV. In fact, in 8 of
these cases the diagnosis was made after morphological analysis alone (cases 1 to 8),(Stern
and Shensa 1973, Peters et al. 1977, Bathard-Smith er al. 1978, Cohen et al. 1984, Ronchi
et al. 1988, Lello and Raubenheimer 1989, Mathews et al. 1989, Papo et al. 1991) two
cases were reported without IHC data (cases 14 and 15),(Fornatora et al. 2004) and one
case did not included CD30 and CD15 in the IHC analysis (case 9).(Tanaka et al. 1992) In
the remaining ten cases,(Laskaris ef al. 1992, Jamshed et al. 1997, Vigneswaran et al. 1997,
Warburton et al. 2003, Whitt et al. 2007, Gonzalez-Fontal et al. 2011, Darling et al. 2012,
Kammerer et al. 2012, Minicucci et al. 2013) IHC analysis was performed using CD30
and/or CD135, variably complemented with LCA, CD20, and T-cell markers, and in only 1
case each IHC(Gonzalez-Fontal et al. 2011) or ISH(Darling et al. 2012) for EBV was
performed (Table 1). CD79a has been rarely included in the IHC panel for evaluating oral
cHL (only the case 9 of the Table 1 has used the MB-1 antibody).(Tanaka et al. 1992). In
fact, the expression of different B-cell markers is described as characteristically absent
from HRS cells in cHL, including CD20, CD79a, BOB.1, and OCT-2. Although occasional
cHL cases have been found to express CD20 on a minority of tumor cells, CD79a
expression is a very unusual finding and can be considered to argue strongly against the
diagnosis of cHL.(Garcia et al. 2005) As a result, a comparative analysis between oral cHL
cases reported in the English-language literature, with other possible diagnosis, is difficult.
More recently, oral cHL cases have been reported and assessed through a broad IHC panel,
including ISH for EBER1/2.(Gonzalez-Fontal et al. 2011, Darling et al. 2012)

HRS-like cells has been found in cases of acute infectious mononucleosis, follicular
lymphoma, chronic  lymphocytic  leukemia, and nodal peripheral T-cell

lymphoma.(Quintanilla-Martinez et al. 1999, Kanzler et al. 2000, Bayerl et al. 2004) HRS-
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like cells may have the classic HL phenotype (CD15+/CD30+), or in some cases, the
immunophenotype may resemble an activated B-cell (CD15-/CD30+/CD20+).(Quintanilla-
Martinez et al. 1999)

In the current study, we have showed that oral DLBCL-HRS should be included in
the differential diagnosis of oral cHL, and the use of a broad IHC panel, including LCA,
CD79a, CD20, and EBV (LMP-1 and EBER1/2), is essential for the correct diagnosis.
According to 2008 WHO classification of tumors of haematopoietic and lymphoid
tissues,(Swerdlow et al. 2008) 5 of our cases of oral DLBCL-HRS were classified as
DLBCL, NOS, and 2 as EBV-positive DLBCL of the elderly. All 5 cases of DLBCL, NOS,
were LCA+/CD20+/CD79a+/CD15-, while CD30 positivity was found in only 2 cases, one
of them was EBV positive. The 2 cases of EBV-positive DLBCL of the elderly were
LCA+/CD79a+/CD30+/CD15-/EBV+. Positivity for CD20 or perforin was detected in only
I case.

As mentioned, the most recent 2008 WHO has attempted unraveling specific entities
from the DLBCL group. The most of these lymphomas continue to be defined by their
nuclear size and fall into the somewhat ‘‘orphan’’ category of DLBCL, NOS(Gurbuxani et
al. 2009, Martelli et al. 2013) By definition, before the diagnosis of DLBCL, NOS, is
rendered, the possibility that the neoplasm represents one of the specific subtypes of
DLBCL group should be excluded. In the current series of oral DLBCL, NOS (n=5),
immunoblastic variant was observed in 2 cases and centroblastic variant in 1 case. The
other 2 cases were unclassifiable. This demonstrates the overwhelming complexity in
classifying this morphologic heterogeneous group.

EBV-positive DLBCL of the elderly usually shows large lymphoid cells in a
background of reactive cells, including small lymphocytes, plasma cells, and epithelioid
cells. It may also show a broad range of B-cell maturation, including centroblasts,
immunoblasts, and HRS-like cells.(Adam et al. 2011, Menon et al. 2012) This large
spectrum of cells led to classify this lymphoma into two subtypes, large cell and
polymorphic. The large cell subtype is characterized by predominantly sheets of large
transformed B-cells, while the polymorphic shows cells of different shape and size,

including centroblasts and plasmablasts, admixed with a reactive infiltrate. The tumor cells
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express CD20 and/or CD79a and harbor EBV infection. CD30 is positive in about 75% of
the cases.(Adam et al. 2011, Bautista-Quach et al. 2012, Martelli et al. 2013)

There is another subtype of large B-cell lymphomas, referred as mediastinal gray
zone lymphoma, which shows clinical, morphologic and immunophenotype features that
overlap with cHL. This is the case of the so-called B-cell lymphoma, unclassifiable, with
features intermediate between DLBCL and cHL, which often affect the mediastinal region
of young male adults, with or without involvement of the supraclavicular lymph
nodes.(Menon et al. 2012) In these cases, the common immunophenotype include the
expression of LCA, CD20, and CD79, in addition to CD15 and CD30, while the EBV
positivity is variable. Moreover, different from cHL, the transcription factors PAX-5,
BOB.1, and OCT-2 are usually positive.(Gualco et al. 2012) In the current DLBCL-HRS
series, the extranodal location, lack of broad spectrum of neoplastic cytological
appearances, fibrotic stroma poorly defined, negativity for CD15, and variable positivity for
CD30, has excluded this diagnostic possibility.

The transcription factors B-cell specific activator protein (BSAP)/PAX-5 and
multiple myeloma-1/interferon regulatory factor-4 (MUM1/IRF-4) were used in this study
because of their expression at different stages of B-cell differentiation and their expression
in tumor cells of cHL. However, it was not found a significant difference when comparing
these markers between cHL with oral DLBCL-HRS (Table 5). Moreover, it was also found
similar expression of CD83 in these two lymphoma groups. In fact, CD83, a dendritic cell
lineage associated antigen, is also expressed by HRS cells and germinal center B-
cells.(Bosshart 2002, Cao et al. 2005)

Fatty acid synthase (FASN) is the metabolic enzyme responsible by endogenous
synthesis of saturated long-chain fatty acid(Chirala ef al. 2004) FASN is down-regulated in
most normal human tissues, because cells preferentially use circulating dietary fatty acids
for the synthesis of new structural lipids. On the other hand, FASN is overexpressed in a
variety of human cancers, including lymphoma(Kant et al. 2012) FASN was uniformly
expressed on neoplastic cells of DLBCL-HRS cases, while in HL cases the neoplastic cells
were highlighted by the strong cytoplasmic expression of FASN, contrasting with the weak

to negative expression in the predominant reactive lymphocytes.
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Aberrant expression of T-cell associated antigens on B-cell NHLs, other than CD43,
is a known but uncommonly observed phenomenon, including CD2, CD3, CD4, CD7,
CD8, and CD45RO. Chronic lymphocytic leukemia/small lymphocytic lymphoma is the
most cited B-cell malignant neoplasm with aberrant co-expression of T-cell associated
antigens. Other B-cell lymphomas, including DLBCL, also may display this aberrant
expression.(Oliveira et al. 2012) Moreover, uncommonly, some DLBCL can also express
cytotoxic molecules(Oliveira et al. 2012) T-cell marker and/or cytotoxic molecule
immunoexpression has been demonstrated on HRS cells in approximately 5% to 20% of
cHLs, and it was significantly associated with an adverse prognosis.(Kanavaros et al. 1999,
Asano et al. 2006, Oliveira et al. 2012) In the current study, we have found positivity for
cytotoxic molecules in two cases of cHL and in one case of EBV-positive DLBCL of the
elderly, while one case of extraoral DLBCL, NOS, showed positivity for both CD43 and
CD45RO.

Considering the detection of EBV by immunohistochemistry (LMP-1) or ISH
(EBER1/2) in DLBCL, it is more reliable to use ISH as it covers all latent phase of EBV
infection. In fact, in the current series of DLBCL, NOS, EBER1/2 positivity was detected
in 5 out of 9 cases, and of these 5 cases, only 3 cases were also LMP-1 positive. The
demonstration of EBV in the HRS-like cells strongly suggests that EBV may play a pivotal
role in the pathogenesis and transformation of these cells.(Parrens et al. 2002)

In conclusion, DLBCL-HRS should be included in the differential diagnosis of oral
cHL. When evaluating these cases, a detailed morphologic study and broad IHC analysis
supported by EBER1/2 expression is recommended.
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Caze  Authors Age f Localization Histalogic Treatment Fallow-up THC and ISH analysis

gender subtipe
Oral cases
1 Siern & Shensa 6H2M* Mandibular alveolar ridge Reticuhim- CcT DO NR
(1973) bype
2 Peters et al. (1977) TiF Maxillary alveolus MC RT NED at 3 years NR
3 Bathard-Smith et al. T3 Upper buccal suleus MC RT NED at 9 months NR
(1978)
4 Cohen ct al. {1984) 34F* Body of mandible NR CT DOD NR
b Ranchi et al. {(1988) TEF* Maxillary nidge NR cT NED NR
& Lello ct al, (1989%) 3lF Maxillary alveolus MR T NED at 1 year NRL
T Mathews et al. (1989) BAF* Mandibular buccal vestibule MC RT.CT DoD NR
! Papo ctal (1991) 24/ Tongue MC RI.CT NED at 13 months NE
9 Tanaka et al. (1992) 35 Maxillary canine region NR T NED at 2 years LOA+ MTI-, MBI-
i} Laskaris et al {1992) 42n4% Retromolar mandibular NR CT NR CDiS+, LOA- CD20-, CD45R0-, CD3-
region
11 Jamshed et al. (1997} 60F Mandibular buccal vestibule NS RT.CT Don CD30-, CD15+, LOA-, CD20-, CO45R0-, S100-
12 Vigneswaran ct al TRF* Tongue MC T DOD CD30+, CD15-, LCA-, CD20-, CD45R0O-
(1997)
13 ‘Warburton et al. 3TF* Body of mandible NR RT.CT AWD CD30+, CD15+, CD20-
(2003 )
14 Fomatora et al. (2004) TF Floor of the mouth LP NR MED at & months NR
[ Abstract]
15 Fomatora et &l (2004)  327M*= Falate NR NR NR NR
[Abstract]
16 Whitt et al. (2007) THF Palate NR RT NED at 15 months CD30, CDIS-, CD20+, CD45R0O-
17 Csonzalez-Fontal et al. GHEM Mandibular vestibule NR cT NED CD3+, CD15+, EBV+, LCA-, CD20-, EMA-,
(20113 CD3-, C4-, CD3-, CD8-
18 Dading et al (2012) T Mandibular buccal vestibule NS RT NE CD3+, CD15+, CD20-, CDS-, CD68-, CDla-,
S100-, CD1i-, ALK1- EBER-
19 Kammerer et al. TIM Retromaolar region NR RT.CT DOD CD3d= CD15+, COX0-, CD3-
(2013)
20 Minicucei et al. 43F Palate NR CT NED at 15 months CD30+, CDI5-, Fascina+, LCA- CD36-,CD20-
(2013) LD3-TIAl

M, male; F, female; *, previous history of nodal Hodgkin lymphoma; NS, nodular sclerosis; MC, mixed
cellularity; LP, lymphocyte-predominant; RT, radiation therapy; CT, chemotherapy; NED, no evidence of
disease; DOD, dead of disease, IHC, immunohistochemistry; ISH, in situ hybridization; LCA, leukocyte
common antigen; ALK, anaplastic lymphoma kinase; LMP-1, latent membrane protein 1; EBV, Epstein-Barr
virus; EBER1/2, EBV-encoded small nuclear RNA1/2; NR, not reported; ND, not done.
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Table 2. Clinicopatological features of primary nodal HL in the current series.

Case Age / pender Localization HL type / Histologic subtype

1 &M Cervical lyvmph node cHL / NS
2 &M Submandibular region cHL /NS
3 45M Supraclavicular lymph node cHL /NS
4 38/M Cervical and supraclavicular lymph nodes cHL / MC
3 68T Cervical lymph node cHL / MC
f TR/M Cervical lymph node c¢HL / NS
7 40/M Submandibular region cHL f MC
B 26/F Supraclavicular lymph node cHL /NS
9 44/F Cervical lyvmph node NLPHL

M, male; F, female; cHL, classical Hodgkin Lymphoma; NS, nodular sclerosis; MC, mixed cellularity; NLPHL, nodular
lymphocyte predominant Hodgkin Lymphoma.

Table 3. Clinicopathological features of primary DLBCL presenting Hodgkin/Reed-Sternberg-like cells of the current series.

Case  Age/gender Localization 2008 WHO classification Clinical presentation

Oral cases

1 T8/F Lower alveolar ridge EBV+ DLBCL of the elderly (large cell subtype) NR

2 B3F Body of mandible DLBCL, NOS {centroblastic variant) Paresthesia ipsilateral

3 26/F Cheek DLBCL, NOS {unclassifiable)* Ulceration

4 sM Upper posterior gingiva DLBCL, NOS (unclassifiable)* Purple tumor, destruction of
adjacent bone

5 698 Tongue base DLECL, NOS {immunoblastic variant) Ulcerated mass

] S9M Palate DLBCL, NOS {immunoblastic variant) Ulcerated tumor

7 BOVF Lower alveolar ridge EBV+ DLBCL of the elderly (polymorphous subtype)  Painful ulcer

Extraoral cases

8 26/F Cervical lymph node DLBCL, NOS (unclassifiable)* Lymphadenopathy

9 2M Periorbital skin DLBCL, NOS (immunohlastic variant) NR

M, male; F, female: EBV, Epstein-Bar virus; DLBCL, diffuse large B-cell lymphoma; NOS, Not otherwise specified; NR. not reported; *, rare morphologic
variant, including among other features myxoid stroma, signet ring cells, and isolated pleomorphic cells.
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Table 4. Imunophenotypic and in situ hybridization features of HL and DLBCL-HRS of the current series.

Cases 2008 WHO Classification CD3  CDIs  LCA LMP-1 EBERI/Z CD20 CD79%a PAX-5 FASN CD83 CD45RO CD3/CD43 MUMIEMA  GranB/Perlf Ki-67 %

Nodal HL cases [ Subtype

1 cHL/NE + + - + + - n + = - = " +4 - 15
2 cHL / W5 + + - + + E = - + + b e o +4- i 55
3 cHL /N5 + + - + + - - + + - - iy - - 0
4 cHL / MC + + - + + N = +/- = - =5 s +/- = f= a2
s cHL/ MC - - = + + i & = ¥ 4 Z o By I £ 22
b cHL/ NS + + - + + 7 - 3 + + 5 b = -1- 60
T cHL / MC + + - + + - - - = + = i CF 52 +f- 16
8 cHL/NS + - - - - - - + - - = -1~ 4/ -l- &0
9 MNLPHL - - + - - + i + - - = i g -1+ = &0

Oral DLBCL-HRES cases

I EBV+ DLBCL of the + s + - + - + +H- - - = _f- 44 N &5
elderly
2 DLBCL, NOS + - + - - - + - + - z 1 /- o 317
3 DLBCL, ROS + - + + + + + + + + - -f- +i- - 32
4 DLBCL, KOS - - + = . - + - ND ND - -4 - +4- NDO/ KD 77
5 DLBCL, NOS - - + - . + + ND ND ND - -d - -f- ND /KD 42
L DLBCL, NOXS - - + - - + + KD ND ND - ND ND/ND - ND 26
7 EBV+ DLBCL of the + - + + + - - - + + 5 ok +/- oy 70
elderly

Extraoral DLBECL-HRS cases
B DLECL. KOS + - - - + + + + + + - - - +i- ND /- 53

9 DLBCL, NOS - - + + + + + - + + + -+ +/- -1 - 51




cHL, classical Hodgkin lymphoma; NS, nodular sclerosis; MC, mixed cellularity; NLPHL, nodular
lymphocyte predominant Hodgkin Lymphoma; EBV, Epstein-Bar virus; DLBCL, diffuse large B-cell
lymphoma; NOS, not otherwise specified; DLBCL-HRS, DLBCL presenting Hodgkin/Reed-Sternberg-like
cells; +/-, focal positivity; +, positive; -, negative; ND, not done, LCA, leucocyte common antigen; LMP-1,
latent membrane protein 1; EBER 1/2, EBV-encoded small nuclear RNA1/2; PAX-5, B-cell specific activator
protein; FASN, fatty acid synthase; MUM-1, multiple myeloma oncogene 1; EMA, epithelial membrane
antigen; GranB, Granzyme B; Perf, perforin.

Table 5. Immunohistochemical and in situ hybridization features between nodal cHL and oral DLBCL-HRS cases of the current series.

Antibodies ¢HL (n=8) Oral DLBCL-HRS (n=7)
CD30 (%) B/B (100%) Hi(57%)
CDI15 (%) I8 (88%) 0/7(0%)
LCA (%) /8 (0%) T7(100%)
LMP-1 (%) /R (BEY) 2/7(29%)
EBERI/2 (%) /% (88%) 37 (43%)
D20 (%) O/ (0%) 6/7 (B6%)
CD7% (%) /8 (0%) T (100%)
PAX-5 (%) 418 (50%) 4/5(80%)
FASN (%) TR (88%) 4/4(100%)
MUM-1 (%) 418 (50%) SI6(83%)
EMA (%) /8 (0%) 0/6(0%)
Granzyme B (%) R (25%) 0/5(0%)
Perforin (%) O/ (0%) 1/4(25%)

cHL, classical Hodgkin lymphoma; DLBCL-HRS, diffuse large B-cell lymphoma presenting Hodgkin/Reed-Sternberg-like cells, LCA. leucocyte
common antigen; LMP-1, latent membrane protein 1; EBER 1/2, EBV-encoded small nuclear RNAL/Z; PAX-5, B-cell specific activator protein; FASN,
fatty acid synthase; MUM-1, multiple myeloma oncogene 1; EMA, epithelial membrane antigen.
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Flgure 1. ThlS oral case of DLBCL presentlng Hodgkln/Reed Sternberg hke cells
showed a proliferation of large cells exhibiting predominant immunoblastic morphology.
According to 2008 WHO classification, this case was classified as DLBCL, NOS
(immunoblastic variant) (A, H&E stain, original magnification {OM} x200). HRS-like
cells (large arrow) were observed admixed with eosinophils (thin arrow) and lymphocytes
(B and C, H&E stain, OM x400). Immunohistochemical analysis showed strong positivity
for CD30 (D, OM x400). Epstein-Barr virus infection was detected by both LMP-1 (E,
x400) and in situ hybridization for EBER1/2 (F, OM x400). Cohesive sheets or small
clusters of neoplastic large cells showed positivity for LCA (G, OM x400), CD20 (H, OM
x400), and CD79a (I, OM x400). CD83 positivity in Golgi or cytoplasmic staining pattern
was observed preferentially in large cells (J, OM x400). FASN immunoexpression was
helpful to highlight isolated neoplastic cells admixed with inflammatory infiltrate (K, OM
x400). Similar to other DLBCL cases, CD15 expression was negative, only control
expression was observed (L, OM x400).
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Figure 2. Clinical intraoral photograph of DLBCL with Hodgkin/Reed-Sternberg-like cells,
showing ulceration area. According to 2008 WHO classification, this case was classified as
EBV-positive DLBCL of the elderly (A). Microscopic analysis showed a proliferation
lymphoid in nodular arrangement (B, H&E stain, original magnification {OM} x100). In
high-power view, it was observed a cellular proliferation of heterogeneous cells as well as
scattered large pleomorphic cells with Hodgkin/Reed-Sternberg-like (HRS-like)
morphology (large arrow) surrounding by numerous inflammatory cells, including
eosinophils (thin arrow) (C, H&E stain, OM x400). Immunohistochemical analysis showed
strong positivity for CD30 in both membrane and Golgi staining pattern (D, OM x400), as
well as immunoreactivity for LMP-1 in the HRS-like cells (E, OM x400). By in situ
hybridization for EBER1/2, numerous cells, including HRS-like cells, showed strong
positivity (F, OM x400). The large pleomorphic cells were positive for LCA (G, OM
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x200), CD20 (H, OM x200), and CD79a (I, OM x200). CD83 in predominant Golgi
staining pattern highlighted numerous large and HRS-like cells (J, OM x400). Sheets of
neoplastic cells exhibited strong cytoplasmic positivity for FASN (K, OM x400). CD15
expression was negative, such as observed in all cases of DLCBL in the current series (L,
OM x400).
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Abstract

Background: The angiogenesis in Hodgkin’s (HL) and non-Hodgkin’s lymphoma (NHL)
it is believed that is an important key for development, treatment and follow-up of patient’s
with this disease.

Objective: This study analyzed the angiogenesis and the index of mast cells in oral NHL
and HL, evaluating the Micro vessels density (MVD), Micro vessels area (MVA), total
vascular area (TVA) of the vessels and, mast cell density (MCD), with broad antibody
panel.

Methods: We studied 15 cases of which, 8 cases of classical HL, and 7 cases of oral
lymphoma 5 of these cases were classified as DLBCL, NOS, and 2 cases as EBV-positive
DLBCL of the elderly with a broad angiogenic antibodies panel formed by: CD34, CD31,
D2-40, CD105, vWF, VEGF, and Mast cell tryptase.

Results: An increased in MVD and TVA was observed between HL. and ODLBCL being
statistically significant. In HL cases, a correlation in MVD was observed between CD34/
CD31/vWF and, in TVA was observed between CD34/CD31, and VEGF/ D2-40. In oral
DLBCL-HRS-like cases, was observed correlations statistically significant in MVD, MVA
and, TVA with CD34/CD31 and, CD34/vWF and CD31/ vWF and, CD105/D2-40 and,
finally CD105/VEGEF. Correlation in TVA existed among CD105, D2-40 and, D2-40/
VEGF.

Conclusion: Angiogenesis is essential to the development of hematolymphoid neoplasms,
in this study observed an increase in angiogenesis, as well as in LH and in oral DLBCL.
The Evaluation of angiogenesis with morphometric parameters, can be performed through
either of the antibodies; CD34, CD31 and vWF. The increased mast cells and the location
next to vascular structures in these lesions suggest participation in the process of
angiogenesis. The variable results in the literature increases the importance of exploring
further correlations among MVD, MVA, TVA, and MCD in LH and DLBCL of the oral
cavity.

Key-Words: Hodgkin lymphoma; oral cavity; diffuse large B-cell lymphoma;
Hodgkin/Reed-Sternberg-like cells; angiogenesis.
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Introduction

Angiogenesis is the development of new blood vessels from preexisting vasculature,
a fundamental process to tumor growth (Poon et al. 2001, Carmeliet 2005). The research of
the literature has demonstrated the important role of angiogenesis in cancer (Weidner 1995,
Poon et al. 2001, Koster et al. 2005, Fang et al. 2011), and has shown that angiogenesis is
an important key in hematologic malignancies of both myeloid and lymphoid origin (Mangi
et al. 2000, Koster and Raemaekers 2005, Medinger et al. 2010). The formation of new
blood vessels, is regulated by proangiogenic and antiangiogenic molecules in physiologic
conditions and the most prominent of these factors is vascular endothelial growth factor
(VEGF)-A. This appears in four isoforms: VEGF;,;, VEGF;¢5, VEGF;39, and VEGFg
VEGF-A activity is mediated by VEGF receptor (VEGFR)-1 (Flt-1), expressed on
endothelial cells as well as on hematopoietic stem cells and several other cell types. The
expression of VEGF is mainly stimulated by hypoxia through the hypoxia-inducible factor-
1 pathway, and induced by several cytokines such as platelet-derived growth factor,
fibroblast growth factor, tumor necrosis factora, others as well as by oncogenes like p53,
Ras, c-Myc, Bcl-2 and others (Ferrara et al. 2003, Podar et al. 2005, Liersch et al. 2008).

One parameter of angiogenesis in lymphoma is the microvessel density (MVD) in
which samples are immunohistochemically stained with endothelial cell marker (anti-FVIII,
anti-CD31, anti-CD34) and vessels are accounted to perform this analysis (Koster and
Raemaekers 2005, Cardesa-Salzmann et al. 2011, Aggarwal et al. 2012). In samples of
malignant lymphoma, the MVD is significantly higher than in reactive lymph nodes. In the
same way, MVD is higher in aggressive lymphomas than in low-grade lymphomas (Vacca
et al. 1999, Koster and Raemaekers 2005, Cardesa-Salzmann et al. 2011, Kopic et al.
2011). In Hodgkin’s lymphoma there are few reports of angiogenesis studies; and was
reported the expression of vascular endothelial growth factor angiogenic factor by the HRS
cells (Doussis-Anagnostopoulou et al. 2002, Passam et al. 2009). Korkolopoulou et al. in
2005 (Korkolopoulou et al. 2005), reported that the maximum level of microvessels
formation coincides with the early stages(I-1I) of HL and that progression in stage (III-IV)
is accompanied by qualitative, rather than quantitative, alterations in microvascular

network. Emphasizing that, microvascular network provides independent prognostic
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information on HL, requiring the concomitant evaluation of the vascular density and
morphology of the microvessels. Researchers have reported poor prognosis when many
mast cells are found in the Hodgkin’s lymphoma (Molin et al. 2002) and this same group of
researchers in 2005 (Glimelius ef al. 2005) published the association of angiogenesis and
mast cells in HL. Researchers had investigated the role of angiogenesis in non-Hodgkin B-
cell lymphomas and the results show higher MVD in these types of lymphomas (Vacca et
al. 1999, Mangi and Newland 2000, Cardesa-Salzmann et al. 2011, Aggarwal et al. 2012).
In the present study, we analyzed by the first time the morphometric parameters (MVD,
MVA, TVA), as well as the index of mast cells in cases of oral DLBCL and compare them
with Hodgkin lymphoma using a broad immunohistochemical panel of angiogenics

markers.

Materials and methods

This research was previously approved by the ethical committee in human research
of State University of Campinas (036/2012). All cases used in this work were classified
according to the 2008 World Health Organization (WHO) classification of tumors of
haematopoietic and lymphoid tissues (Swerdlow et al. 2008). Were screened 30 cases of
which, eight cases corresponded to cHL, the most involved the cervical lymph nodes.
Seven cases corresponded to oral DLBCL-HRS (5 cases were classified as DLBCL, not
otherwise specified [DLBCL, NOS], and 2 cases as EBV-positive DLBCL of the elderly)
(Tables 1 and 2).

Primary nodal cHL patients comprised 6 males and 2 females, with a median age of
47 years. Five and 3 cases of cHL were classified as nodular sclerosis and mixed cellularity
subtypes, respectively (Table 1). Primary oral DLBCL-HRS patients comprised 4 females
and 3 males, with a mean age of 70 years. Seven out of 9 cases involved the mouth, 4 the
alveolar ridge and cheek, tongue and palate with one case each (Table 2).

All biopsies were fixed in 10% formalin, embedded in paraffin, and 3-um sections
mounted in 3-aminopropyltriethoxysilane slides were used for H&E staining (Fig. 1) and

immunohistochemistry.
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In order to evaluate the vascular stroma in these lymphoid neoplasms, we used the
following monoclonal antibodies: CD31 (1C70A), CD34 (QBEnd), CD105 (SNGH), D2-
40 (D2-40), von Willebrand factor (vWF) (F8/86), and VEGF (VG1). Furthermore, to
evaluate the presence of mast cells and its relationship with vascular markers was used mast
cell tryptase (AA1). For immunohistochemistry the slides were hydrated and treated with
hydrogen peroxide (3%), antigen retrieval was done with the help of pressure cooker using
sodium citrate buffer (pH6). Incubation overnight with the primary antibody was followed
by the secondary antibody conjugated with streptavidin-biotin-peroxidase (Kit LSAB,
DAKO, Carpinteria, CA, USA), development with diaminobenzidine and counterstaining
with Carazzi’s hematoxylin.

The slides were scanned and photographed by Aperio ScanScope (Aperio
Technologies®, Vista California, USA) device. MVD, MVA, and TVA were established
identifying the most vascularized areas within the lesions (“hot spots”) which were chosen
at low magnification (x100), and subsequently photographed in ten fields at x200
magnification. The pictures were performed using the Aperio ScanScope® software. The
measurement of vessel area was accomplished by vascular contour tracing using the Image
J® software (Scion Corporation, USA), which measured automatically the analyzed area
(um?). Single endothelial cells or cluster of endothelial cells, with or without a lumen, were
considered to be individual vessels. Thus, MVD was calculated as the mean number of
vessels in a x200 field, TVA, was calculated as the total area of vessels in all fields
assessed, and MVA was calculated as the mean area by vessel in a x200 field. To assess
mast cell tryptase expression were selected areas with highest number of immunostained
cells (at x100 magnification), and ten fields at x200 magnification of each slide were
photographed. The total number of mast cells positive (MCD) for tryptase in both
lymphomas were counted in each field at X200 magnification using the software Image J®,
and then the average percentages of the immunostained cells were calculated in each case
(Weidner et al. 1991, Aguayo et al. 2000, de Lima et al. 2013).

The data collected was typed and organized in database, using Statistical Package
for Social Science (SPSS) software, version 17.0. First, descriptive analysis was carried out

and subsequently, the continuous variables were subjected to normality test Shapiro-Wilk.
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The t test for independent samples and Mann-Whitney test were used to compare MVD,
MVA, TVA, and tryptase-positive mast cell infiltration. In addition, Pearson’s and
Spearman’s correlation tests were performed to continuous variables. A probability (P)

value less than 0.05 was considered statistically significant.

Results

An increased in MVD and TVA was observed between HL and ODLBCL being
statistically significant in all antibodies (p0.001) (Table 3). However, the MVA only was
statistically significant with CD34 (p 0.08), CD31 (p 0.04), CD105 (p 0.001), and D2-40 (p
0.001) (Table 3).

In HL cases, positive correlations in MVD emerged between CD34/CD31 and,
CD34/vWF and, CD31/vWF (r= 0.976, p= 0.0003) (Fig. 1). A negative correlation in MVD
emerged between CDI05 and D2-40 (r= -0.714, p 0.046) (Fig. 2). The positive
correlationwas observed in TVA, between CD34, CD31 (r= 0.785, p=0.02), and VEGF and
D2-40 (r=0.714, p=0.04). MV A did not showed statistical significance.

In the group of oral DLBCL-HRS-like, we observed positive correlations in MVD,
MVA and, TVA with CD34/CD31; CD34/vWF; CD31/vWF (r=0.918, p=0.003; r=0.964,
p=0.0004 and, r=0.892, p=0.0.006 respectively); CD105/D2-40 (10.0964, p=0.0004); and
finally CD105/VEGF (r=0.928, p=0.002). Positive correlation in TVA existed between
CD105/D2-40 (r=0.964, p=0.0004) and; D2-40/VEGF (r=0.785, 0.03) (Fig. 1 and 2).

Discussion

This study shows the analysis by the first time of MVD, MVA, TVA and, MCD
between HL and oral DLBCL with broad IHC panel. In our study, HL in lymph nodes
region had higher MVD than extra-lymphatic B-NHL lesions. The use of any of this
antibody panel CD34, CD31 and, VWF to evaluate microvascular parameters are
recommended, since all three showed similar values in both groups analyzed. The anti-body
VWF is very specific for endothelial cells, although it may not highlight all intratumor
microvessels. Additionally, despite it’s apparently more sensitive, CD31 strongly cross-
reacts with plasma cells. CD34 is an acceptable alternative and the most reproducible

endothelial cell highlighter in many laboratories, but CD34 will highlight perivascular
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stromal cells and has been noted to stain a wide variety of stromal neoplasms. (Weidner
1995, Padro et al. 2000, Taskinen et al. 2010). Some studies showed that maximum level of
microvessel formation coincides with early stage of HL and, the progression is
accompanied by qualitative rather than, quantitative, alterations in the microvascular
network (Citak ef al. 2008). Regarding HL, studies have reported that the value of MVD
decreases with stage progression and increasing number of involved anatomic sites
(Korkolopoulou et al. 2005). There are controversial in this point because Mainou-Fowler
et al. (Mainou-Fowler et al. 2006) and Glimelius et al. (Glimelius et al. 2005) reported the
association of increase in MVD with disease progression.
In many solid tumors and some hematological malignancies, the MVD expression defines
the angiogenic stage and risk of progression (Weidner 1995, Vermeulen et al. 1996, Passam
et al. 2009, Cardesa-Salzmann et al. 2011, Aggarwal et al. 2012). To Passam et al. (Passam
et al. 2009) the interpretation of MVD in HL cannot be easily interpreted, whereby it is
controversial if the MVD is a prognostic factor in cases of HL.

As for NHL, researchers have showed that MVD increase in aggressive subtypes
and lower in indolent lymphomas (Koster and Raemaekers 2005, Gratzinger et al. 2010,
Kopic et al. 2011, Aggarwal et al. 2012). This study is the first to analyze angiogenesis in
intra-oral lymphoma cases. Unfortunately was not possible to assess whether there is an
association with the progression of disease. However, the MVD in our cases is clearly
higher (mean 10.06 +0.70), when we compare the values of MVD in the study of
Mostasham et al. 2010 (Mohtasham et al. 2010), which analyzed normal oral mucosa
(mean 5.5%2.5). In this same study, the results obtained for dysplastic oral mucosa (mean
8.3%£1.7) and oral squamous cell carcinoma lesions (mean 11.6£3.1) were similar to ours in
ODLBCL. Specifically for DLBCL has been provided increasing evidence that
angiogenesis plays a role in the biology of this entity (Ganjoo et al. 2008, Gratzinger et al.
2008, Negaard et al. 2009, Gratzinger et al. 2010, Mezei et al. 2012). Therefore the
increased of MVD has also been described as a negative factor in solid tumors (Mucci et al.
2009), as well as in NHL (Arias et al. 2000, Koster and Raemaekers 2005, Tzankov et al.
2007, Medinger et al. 2010) specifically, in DLBCL cases (Ribatti et al. 1996, Cardesa-

Salzmann et al. 2011, Aggarwal et al. 2012). In this study although we could not assessed
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the association of TVA and disease progression. It was clear the increase in TVA, in both
of our analyzed groups. This increased support the notion that the larger the lumen of
microvessels the higher the chance of neoplastic cells to have access into the circulation,
spreading and colonizing target organs (Folkman et al. 1992, Pavlopoulos et al. 1998,
Korkolopoulou et al. 2005, Kopic et al. 2011).

We observed that in all cases including HL and oral DLBCL, although in variable
proportion, had a co-localization of MC with all vascular antibodies. Our results are
consistent with findings in the literature, where the suggestion that tryptase-positive MCs
may contribute, at least in part to the angiogenesis in B-NHLs (Ribatti ef al. 2000, Molin et
al. 2002, Ribatti et al. 2004, Reiners et al. 2009, Duse et al. 2011). The clinical prognosis
has been correlated in haematological tumours with MCs density and MVD (Ribatti et al.
2012). In benign lypmhadenopathies and B cell NHL, angiogenesis correlates with total and
tryptase-positive MC counts, and increases sequentially with the increase of malignancy
grades (Ribatti ef al. 1998, Ribatti et al. 2000). Conversely, Glimelius et al. (Glimelius et
al. 2005) reported lack of correlation between high MVD and mast cell, suggesting a
different pathway for the proliferation of microvessels in HL and, moreover, the increase of
MVD is important for the prognosis in HL even without correlation to mast cell.

This work showed that CD105 (endoglin) was highly expressed by endothelial cells
of intratumoral vessels, showing the increase of new vessels in both entities. Tumor vessels
specifically express CD105 (endoglin), and this are useful to discriminate between normal
and tumor vessels, because this antibody is positive in new vessels, discriminating against
preexisting blood vessels (Duse et al. 2012). Differential high counting of mature and
immature tumor blood vessels by using CD34 and CDI105 can be associated with the
degree of metastasis from NHL because of their higher potential to favor passing the tumor
cells into bloodstream and subsequent tumor spreading. Metastasis experimental models
described CD105 involvement in lung metastasis from breast cancer (Duse et al. 2012,
Hong et al. 2012). Higher sensitivity is found in use of CD105 for differential counting of
tumor blood vessels and can show better angiogenic status of NHL. These aspects were
described for other tumor types with impact on probable therapeutic approach (Eshghyar et
al. 2011, Duse et al. 2012, Pirtea et al. 2012, Smith et al. 2012).
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Lymphangiogenesis has been demonstrated in various pathological processes such
as malignant neoplasms. Kadowaki et al. (Kadowaki er al. 2005) evaluated the
lymphangiogenesis and in 44 lymph nodes of 39 malignant lymphomas and five non-
reactive normal lymph nodes, based on the lymphatic vessel density (LVD). The LVD of
malignant lymphomas in this study was significantly higher than that of non-reactive
normal lymph nodes, irrespective of subtypes (normal lymph nodes, mean 1.4 +0.75; HL,
mean 9.7 +4.6; DLBCL, mean 8.04 £5.8). Our study analyzed the LVD with podoplanin
(D2-40) and wasobtained similar values in nodal cases. These findings suggest that
lymphangiogenesis is actively developed in lymph nodes of malignant lymphomas
(Kadowaki er al. 2005, Martelli et al. 2013). Wréel et al. (Wroel et al. 2006) evaluated the
lymphatic sinus density (LSD) in lymph node, using the antibody LYVE-1 (lymphatic
endothelium hyaluronan receptor) and VEGF-C expression in patients with non-Hodgkin's
lymphoma (NHL) and in reactive lymph nodes. The mean LSD in reactive lymph nodes
was higher than in NHL (p=0.03). NHLs are not associated with increased expression of
VEGF-C or with increased LY VE-1-positive in lymphatic sinuses. Increased of LSD in
reactive lymph nodes as compared to those of NHL patients suggests that, lymphoma
proliferation leads to the destruction of the existing lymphatics, rather than stimulate the
lymphangiogenesis within lymph nodes (Ma et al. 2012). Was investigated in 75 patients
diagnosed with NHL, if there was correlations between lymphangiogenesis,
cyclooxygenase (COX)-2 and vascular endothelial growth factor-C (VEGF-C) in non-
Hodgkin's lymphoma (NHL) and their associations with the clinical parameters of patients.
They suggest that lymphangiogenesis is correlated with aggressive histology in NHL and
both COX-2 and VEGF-C are inducers of lymphangiogenesis and their expression levels

are correlated in NHL.

Conclusion

Angiogenesis is essential to the development of hematolymphoid neoplasms, in this study
observed an increase in angiogenesis, as well as in LH and in oral DLBCL. The Evaluation
of angiogenesis with morphometric parameters, can be performed through either of the

antibodies; CD34, CD31 and vWEF. The increased mast cells and the location next to
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vascular structures in these lesions suggest participation in the process of angiogenesis. The
variable results in the literature increases the importance of exploring further correlations

among MVD, MVA, TVA, and MCD in LH and DLBCL of the oral cavity.
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Table 1 Clinical features of primary Hodgkin lymphoma

Case Age / gender Localization Histologic type
1 60/M Left cervical lymph node cHL /NS
2 6/M Left Submandibular cHL /NS
3 45/M Left supraclavicular Lymph node cHL /NS
4 58/M Right cervical and supraclavicular lymph node cHL /MC
5 68 /F Cervical lymph node cHL /MC
6 78 /M Neck cHL /NS
7 40 /M Submandibular cHL /MC
8 26 /[F Left supraclavicular Lymph node cHL /NS

M, male; F, female; cHL, classical Hodgkin Lymphoma; NS, nodular sclerosis; MC, mixed cellularity;
NLPHL, nodular lymphocyte predominant Hodgkin Lymphoma.

72



Table 2 Clinical features of DLBCL of oral cavity

Case  Age/gender Localization Histologic / type Clinical presentation
9 78 /F Low alveolar ridge EBV+/DLBCL / Elderly / Large cells NR
10 83/F Body of Mandible DLBCL NOS / Centroblastic Paresthesia ipsilateral
2 11 26/F Cheek DLBCL / Unclassifiable HIV, ulcer evolution 1 month
721
s 12 51/M Upper posterior gengiva DLBCL / Unclassifiable Purple tumor, destruction of adjacent bone
(5]
; 13 69 /M Tongue base DLBCL NOS / Immunoblastic Ulcerated mass
R
o 14 59/M Palate DLBCL NOS / Immunoblastic HIV, ulcerated tumor
15 80/F Alveolar ridge EBV+/DLBCL / Elderly / Polymorphous Painful ulcer

EBV+, Epstein-Bar virus positive; DLBCL, diffuse large B-cell lymphoma; NOS, Not otherwise specified; [HC, immunohistochemistry; EBV, Epstein-Bar virus; NR, not

reported.
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Table 3 Distribution of microvascular parameters between groups, Hodgkin lymphoma (HL) and oral diffuse large B-cell
lymphoma HRS-like (ODLBCL)

MVD MVA TVA
HL ODLBCL HL ODLBCL HL ODLBCL
Mean (+) Mean () p Mean (+) Mean () P Mean () Mean (%) p
CD34 20.33 3.1) 10.06 (0.70) 0.001 126 (14.90) 107.333.13) 008 2570.01 (538.82) 1069.25 (51.68) 0.01
CD31 19.2 (2.89) 9,66 (0.82) 0.001 13591 (19.35) 109.28 3.61) 004 2590.89 (544.96) 1059.51 (100.04)  0.001
VWF 19.8 3) 9,89 (0.69) 0.001  131.91(16.39) 106.55 (4.28) 020 2590.16 (538.53) 1057.72 (79.37) 0.001
CD105 11.4 (0.63) 6.21 (0.64) 0.001 82.77 (4.75) 7769 (5.87) 0001 931.96 (35.95) 475.09 (36.17) 0.002
D2-40 9.6 (0,47) 424 (0.52) 0.001  113.64(10.42) 8008 2.61)  0.001 1096.98 (63.91) 33533 (33.67) 0.001
VEGF 6.5(0,62) 3,7(0.45) 0.001  221.65(23.93) 128.12 (7.76) 035 1435.25 (109.90) 467.22 (44.09) 0.001
Mast cell  23.7 (1.04) 15,57 (0.98) 0.001

MVD, micro vessel density; MV A, micro vessel area; TVA, total vascular area Mann Whitney test
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Figure 1. Haematoxilin and eosin of morphological characteristics of HL and oral DLBCL
with HRS-like cells and immunohistochemical findings for CD34, CD31 and, D2-40. (A) A
typical diagnostic Hodgkin Reed-Sternberg (HRS) cell (Head arrow) within a composite
inflammatory milieu (haematoxilina and eosin; original magnification x 400). (B)
Morphological characteristics of oral DLBCL with HRS-cells-like (large arrow), within
moderately sclerotic stroma and inflammatory milieu highlighting the eosinophil cells (thin
arrows) (haematoxilina and eosin; original magnification x 400). Vessels highlighted with
CD34 and CD31, greater number in vessels in HL cases, but without statistical significance
(C, E), in relation to oral DLBCL (D, H). The lymphatic vessels expression with D2-40 was
statistically significant in HL cases (G), compared with oral DLBCL (H). All

immunohistochemical images in original magnification x200.
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Figure 2. Illustration of the immunohistochemical findings for CD105, FVIII, Mast cell
and, VEGF. Endothelial cells of vessels in the tumor area positive with CD105 (A) in HL
and oral DLBCL, being more prominent in nodal cases. The positive index in HL (C) with
FVIII was bigger than oral DLBCL cases (D). The Mast cell positive cells were statistically
significant in HL cases, they were identified among H-RS cells and around vessels (E). In
oral cases these cells were observed next to vascular structures and large cells (HRS-like)
(F). Finally, few vessels were recognized by VEGF in both HL(G) and oral DLBCL (H).

All immunohistochemical images in original magnification x200.

78



CAPITULO 3'

ORAL DIFFUSE LARGE B-CELL LYMPHOMA WITH HODGKIN/REED-
STERNBERG-LIKE CELLS AND NODAL CLASSICAL HODGKIN LYMPHOMA:
A COMPARATIVE STUDY OF DENDRITIC CELLS

Victor Hugo Toral Rizo, DDS, PhD student,1 Wilson Delgado Azaiero, DDS, PhD,2
Adalberto Mosqueda-Taylor, DDS, PhD,3 Oslei Paes Almeida, DDS, PhD,1 Jorge Esquiche
Le6n, DDS, PhD.*

' Oral Pathology Section, Department of Oral Diagnosis, Piracicaba Dental School,
University of Campinas-FOP/Unicamp, Piracicaba, Sao Paulo, Brazil.

* Department of Oral Medicine, Oral Surgery and Oral Pathology, Faculty of Dentistry,
Universidad Peruana Cayetano Heredia, Lima, Peru.

3 Department of Health Care, Universidad Autdbnoma Metropolitana, Xochimilco, México.

* Oral Pathology, Department of Stomatology, Dentistry School of Ribeirdo Preto,
University of Sao Paulo (USP), Ribeirao Preto, Sao Paulo, Brazil.

Running Title: Dendritic cells in Hodgkin lymphoma and non-Hodgkin lymphoma.
Conflict of interest: No conflicts of interest to disclose.

Supported by: Fundagdo de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP).

Corresponding author:

Victor Hugo Toral Rizo

Departamento de Diagndstico Oral, Area de Patologia Oral. Faculdade de Odontologia de
Piracicaba, Universidade Estadual de Campinas (UNICAMP).

Av. Limeira 901, Barrio Areido. Piracicaba, Sao Paulo, Brazil.

CEP 13.414-903.

Tel.: +55 19 2106-5315; Fax: +55 19 2106-5218

E-mail: toralrizo @hotmail.com

" Este trabalho foi realizado no formato alternativo conforme Deliberacdo

CCPG/002/06 da Comissdao Cen tral de Pés-Graduagdo (CCPG) da Universidade Estadual
de Campinas.

79


mailto:toralrizo@hotmail.com

Abstract: Dendritic cells (DCs) are specialized antigen presenting cells (APC) with an
important participation in host defenses, producing anti-tumor immune response.
Objective: The objective of this study to analyze the identification, density, and
distribution, of dendritic cells (DCs) in diffuse large B-cell lymphoma of the oral cavity
with HRS-like cells (ODLBCL-HRS-like) and compare with cases of Hodgkin’s lymphoma
(HL) trough broad immunohistochemical panel for DCs.

Study design. We studied 15 cases of which, 8 cases of classical HL, and 7 cases of oral
lymphoma 5 of these cases were classified as DLBCL, NOS, and 2 cases as EBV-positive
DLBCL of the elderly. Evaluation of immunohistochemistry expression of DCs with
antibodies CD1a, CD83, CD123, CD207, S-100, and FXIIIa.

Results: The DC subsets, in HL. and ODLBCL-HRS-like were statistically significant
between both groups, except CD83, which did not show statistical significance. Dendritic
cells expressing CDla, CD83, CD207 were few in number in all ODLBCL-HRS-like
tissues. Factor XIIla and S-100 has a density considerably higher to HL and in ODLBCL-
HRS-like. The distribution of CD123 in HL were arranged in clusters, in close proximity of
small venule, showing prominent CD123+ endothelial cells. In ODLBCL-HRS-like was
observed loosely and scarce arranged cluster of CD123+. The distribution of DCs was
mainly in the tumor area, around neoplastic cells in both entities.

Conclusion: We described, characterized and compared the relation between DCs density
in HL and oral DLBCL. DCs can be used as a prognostic factor. The significant presence of
CD in these tumors probably plays an important pathological role in lymphomas. Our
results suggest that the increase in the number of CD appears to be a contributing factor to
the immune response stimulated by tumor growth. Understanding the mechanisms
involved in regulatory dendritic cell, will provide additional opportunities to modify
the tumor microenvironment and improve the efficacy of different therapeutic
approaches to lymphomas.

Key-Words: Hodgkin lymphoma; oral cavity; diffuse large B-cell lymphoma;
Hodgkin/Reed-Sternberg-like cells; dendritic cells.
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Introduction

Dendritic cells (DCs) are specialized antigens, presenting cells (APC) with an
important participation in host defenses, producing anti-tumor immune response (Cella et
al. 1997, Hussin et al. 2009, Ma et al. 2013). DCs are bone marrow derived and are the
charge in the immune system for the initiation of primary, T-cell based immune responses
(Ardavin et al. 2001, Ardavin 2003). The DCs has four stages of development including: 1)
bone marrow progenitors; 2) precursor DCs, that are patrolling through blood and
lymphatics as well as lymphoid tissues, and that, upon pathogen recognition, releases large
amounts of cytokines; 3) tissue-residing immature DCs, wich possessess high endocytic
and phagocytic capacity permitting Ag capture; and 4) mature DCs, present within
secondary lymphoid organs, that express high levels of costimulatory molecules permitting
Ag presentation (Cella er al. 1997, Banchereau ef al. 1998, Banchereau er al. 2000, Ma et
al. 2012).

The distributions of DCs are widely in immature state in various tissues and has the
ability of endocytosis (Cella et al. 1997, Banchereau and Steinman 1998, Bakdash et al.
2013). Anatomical localization includes skin epidermal LCs, dermal (interstitial) DCs
(intDCs), splenic marginal DCs, T-cone interdigitating cells, germinal-center DCs, thymic
DCs, liver DCs, and blood DCs. Phenotypic differences have been observed among these
different DC subsets, and their lineage origins, maturation stages, and functional
differences have not been clearly established (Banchereau et al. 2000). The functionality of
human DC subsets exert different functions, particularly in the regulation of B cell
proliferation and differentiation of T cell toward typel or type 2 (Cella et al. 1997,
Banchereau et al. 2000, Wang et al. 2004). The infiltration by DCs in tumours is an
example of the host immune defense mechanisms (Cella et al. 1997, Banchereau and
Steinman 1998, Wathelet ez al. 2013). Sometimes, the immune system has the potential to
eliminate neoplastic cells, as evidenced by occasional spontaneous remissions in renal-cell
carcinomas, melanomas and lymphomas (Bell et al. 1999, Palucka et al. 1999, Timmerman
et al. 1999, Banchereau et al. 2000, Gunzer et al. 2001, Tamas et al. 2011, Mizuno et al.
2013). Studies have reported the favorable prognostic significance of the presence of DCs

in some malignant tumours (Ambe et al. 1989, Nakano et al. 1989, Troy et al. 1998,
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Iwamoto et al. 2003, Yilmaz et al. 2005). The unique ability of DCs to induce and sustain
primary immune responses makes them optimal candidates for vaccination protocols in
cancer (Steinman et al. 1997, Nair et al. 1999, Timmerman and Levy 1999, Banchereau et
al. 2000, Grille et al. 2010). The identification of DCs in HL have been reported with the
suggestion that the of origin of the characteristic Hodgkin, Reed-Sternberg cells (HRSc) in
the Hodgkin lymphoma is from these cells (Kennedy et al. 1989, Alavaikko et al. 1991,
Delsol et al. 1993, Sahin et al. 2002). Reduction in DC numbers on Hodgkin’s lymphoma
and non-Hodgkin’s lymphomas has been reported and this reduction had potential
contribution to the loss of tumor control (Fiore er al. 2006, Hussin et al. 2009, Benharroch
et al. 2010, Steidl et al. 2011). Other point studied by researchers is the prognostic factor of
some DCs in Hodgkin’s lymphoma (Alavaikko et al. 1994, Baur et al. 1998, Hussin et al.
2009, Benharroch et al. 2010, Steidl et al. 2011). Considering oral lymphomas, only one
study was performed, and it concluded that the microenvironment in this type of
lymphomas is responsible by the development and expression of DCs (Mesquita et al.
2009).
Materials and Methods

This research was previously approved by the ethical committee in human research
of State University of Campinas (036/2012). All cases used on this work were classified
according to the 2008 WHO classification of tumors of haematopoietic and lymphoid
tissues (Swerdlow et al. 2008). Were screened 30 cases of which, eight cases corresponded
to cHL, the most involved the cervical lymph nodes. Seven cases corresponded to oral
DLBCL-HRS (5 cases were classified as DLBCL, not otherwise specified [DLBCL, NOS],
and 2 cases as EBV-positive DLBCL of the elderly) (Tables 1 and 2). Primary nodal cHL
patients comprised 6 males and 2 females, with a median age of 47 years. Five and 3 cases
of cHL were classified as nodular sclerosis and mixed cellularity subtypes, respectively
(Table 1).

Primary oral DLBCL-HRS patients comprised 4 females and 3 males, with a mean
age of 70 years (range, 26-83 years). Four cases involved the alveolar ridge, and one case

each the cheek, base of the tongue and palate (Table 2).
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Immunohistochemical stains also were performed as part of this study, using fixed,
paraffin-embedded tissue sections 3-um thick were placed on silanized slides and were
stained using avidin-biotina peroxidase complex technique and head-induce epitope
retrieval buffer. Immunodetection was performed with peroxidase-labelled straptividina
biotin (LSAB; Dako, Copenhagen, Denamark), using diaminobenzidine chromogen as
substrate. The panel of monoclonal antibodies and their clones used for the identifications
of DCs were: CD1a, CD207, CD&83, CD123, FXIlla, and S-100. The sources of antibodies
used were as follows: CD1a (010), S-100 (Z 0311) Dako, Copenhagen, Denamark. CD123
(BR4MS), FXIlla (E980.1) from Leica Biosystems Newcastle, United Kingdom. The
evaluations of these antibodies the slides were scanning with ScanScope® System, and
then examined carefully with a magnification of 10 X low power ocular lens to identify the
areas with the highest concentration (Hot spot) of DCs. Only the cells with dendritic
cytoplasmic processes were counted (Chang et al. 2007). In each case were selected ten
intra tumor areas and made ten images for each hot spot area, with an X 20 objective (0.72
mm?) magnification, using ScanScope® System, the photographs were captured in TIFF
(True Image Format File) and analyzed with NIH’s ImageJ program. The aim of this study
is analyze the identification, count, and distribution, of DCs in, oral DLBCL and compare
with HL. The statistical analysis was done with appropriate statistical teste examining the
relationships and correlations between variables, including Kruskal-Wallis One-Way
ANOVA and Spearman Correlations.

Results

This study characterized the DC subsets, in HL and ODLBCL-HRS-like and we
observed statistical significance between both groups with almost all antibodies, except for
CDS83, which did not show statistical significance (Table 3). Dendritic cells expressing
CDla, CD83, CD207 were few in number in all ODLBCL-HRS-like tissues (Fig. 2).

Immunoexpression of Factor XlIIla (Fig. 3) and S-100 (Fig. 2) has a density
considerably higher to HL (mean 29.42, +3.65 and, 30.90+1.26 respectively) and in
ODLBCL-HRS-like (mean 11.84, +1.14 and 12.02+0.78, respectively). Similar to this
antibody, S-100 showed high density in HL. These two markers have the major density in
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relation to the others antibodies. The distribution of DCs with FXIIIa and S-100 was mainly
in the tumor area, around of neoplastic cells in both entities.

The distribution of CD123 positive cells was mainly around lymphatic or blood
vessels and scarce in tumor beds (Fig. 3). CD123 in HL (Fig. 3C) was arranged in clusters,
in close proximity to small venule, showing prominent CD123+ endothelial cells. These
vessels exhibit close similarity with high endothelial venules of the lymph node. In
ODLBCL-HRS-like (Fig. 3 D) was observed loosely and scarce arranged cluster of
CD123+.

Discussion

This study, by the first time, analyses the CDs in HL and ODLBCL-HRS-like with a
broad IHC panel. Evidence suggests that feedback processes (in dynamic and bidirectional
way) among cancer cells and in the network of reactive cells in their microenvironment
play a critical role during different development stages of most malignancies and their
progression. Lymphomas are malignant neoplasms consisting of lymphocytes with
monoclonal proliferation, which proliferate autonomously and uncontrollably, over running
the normal lymphocytic population (Coupland 2011, Martelli et al. 2013). In this study, we
observed that, LH had bigger count of DCs with all antibodies when compared with
ODLBCL (Table 3) (Fig. 2-3). Studies on altered DCs numbers have been reported in
patients with malignant disorders and these findings were clinically relevant and have
shown association with poorer prognosis (Iwamoto er al. 2003, Sandel et al. 2005, Kocian
etal. 2011).

The DCs CDla+ (immature) in HL had statistically significance (mean 4.91+1.23,
p0,01) and CDs CD83+ (mature) were not significant. This result are consistent with
studies in which patients with different malignancies, including lymphoma were observed
the presence of CDla+ in tumor area, indicating that some tumors could actively recruit
immature DCs to the tumor site but subsequently impede their differentiation into fully
functional antigen-presenting cell (Troy et al. 1998, Bell et al. 1999, Hussin et al. 2009,
Braz-Silva et al. 2011). Immature DCs cannot induce anti-tumor immune responses, but

most importantly is that, this DC can induce tolerance or energy (Smyth ez al. 2001).
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Various malignancies could actively recruit immature DCs to the tumor site, impede
their differentiation and promote the cell death, thus impairing the function of DCs (Bell et
al. 1999, Pinzon-Charry et al. 2006). Some authors stated that this capacity may also be
another mechanism to explain why tumors cells escape immune surveillance (Idoyaga J et
al. 2007, Hussin et al. 2009, Ma et al. 2013). The association with outcome and increased
in numbers of immature DCs is controversial, while some authors considered that is
unfavorable (Della Bella er al. 2003, Sandel et al. 2005, Galand et al. 2012) others showed
that the presence of CDla+ DCs within tumors were correlated with favorable outcome
(Monti et al. 2005, Chang et al. 2007).

Chang et al, (Chang et al. 2007) analyzed the distribution patterns of T cells and
DCs, in large B-cell lymphomas, and correlated with prognostic. They also reported that
increased of DCs S-100+ in tumor area did not contribute for a better outcome, which was
reported by other authors as well (Iwamoto ef al. 2003, Sandel et al. 2005, Mesquita et al.
2009, Goncalves et al. 2012). In our study, the S-100+ DCs showed statistical significance
(mean 30.90 £1.26, p0,0003) in tumor area of HL and was observed in considerable
number (mean 12.02+0.78) in cases of ODLBCL. The antibody S-100 was counted
considering cells with dendritic morphology, and was considered like independent and
perhaps comparable to measure of the DCs number at all maturation stages (Vermi et al.
2003, Chang et al. 2007). Moreover, FXIIla in our study, along with S-100, showed a great
number of DCs (Table 3), and can be considered with the same value as the S100,
recognizing most types of DCs in different stage of maturation. The expression of FXIIIa,
serve to identify a population of bone marrow-derived dermal DCs, that are distinct from
Langerhans cells but appears to function as antigen-presenting cell (Polak ez al. 2005).

The antibodies CD83+ and CDla+ in DCs of our cases of DLBCL are similar to
those reported in the literature (Chang et al. 2007), where the number of CD83+ is greater
than those of CD1la+ in tumor area. This fact suggests that, maturation and differentiation
of intratumoral DCs could be achieved in a subset of DLBCL and might serve as a
therapeutic target (Braz-Silva et al. 2011, Segura et al. 2012).

Langerhans cells (LCs) represent a unique DC subset and populate the epidermis of

the body. The CD1a and langerin (CD207) are used as specific markers to distinguish LCs
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from other DC subsets (Mizumoto et al. 2004). In our cases of HL, CD1a (mean 4.91+1.23)
and CD207 (mean 4.17£1.99) showed similar values, suggesting that CD1a and CD207 are
considered specific marker to LCs (Mizumoto and Takashima 2004). Conversely, Braz-
Silva et al. (Braz-Silva et al. 2011), reported that the cases of HL did not contain CD1a+,
indicating that DCs were not recruited in HL. Additionally, they showed that EBV+ cell
clusters in human tissues are highly infiltrated with CD207+ CDs. This observation may
appear in contradiction with a previous study (Walling et al. 2004) showing that LCs were
lacking from EBV-infected epithelium in oral hairy leukoplakia from HIV-infected people.

Plasmacytoid dendritic cells (PDC) is recognized by immunoexpression of CD123
and plays a crucial role in the initiation of immune responses and activation of T-cells and
B-cells and, is hypothesize that this cell, may be important in the initiation and growth
maintenance in some lymphomas. (Kutzner et al. 2009). In our cases of HL. and ODLBCL,
were observed PDC CD123+ (mean 21.57 +2.46, 3.69+1.96, respectively). In none of our
cases was identified immunoreactivity of tumor cells by CD123. However, in a study with
Flow Cytometric (Fromm 2011) in HL and DLBCL was identified 59% and 1.8% of
positive cells, respectively. In the same study, where also analyzed reactive lymph nodes
and only a few cell population including PDCs and monocytes expressed CD123.
Conclusion

We described, characterized and compared the relation between DCs density in HL
and oral DLBCL. DCs can be used as a prognostic factor. The significant presence of CD in
these tumors probably plays an important pathological role in lymphomas. Our results
suggest that the increase in the number of CD appears to be a contributing factor to the
immune response stimulated by tumor growth.
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Table 1. Clinical features of primary Hodgkin lymphoma

Case Age / gender Localization Histologic type
1 60/M Left cervical lymph node cHL /NS
2 6/M Left Submandibular cHL /NS
3 45/M Left supraclavicular Lymph node cHL /NS
4 58/M Right cervical and supraclavicular lymph node cHL /MC
5 68 /F Cervical lymph node cHL /MC
6 78 /M Neck cHL /NS
7 40 /M Submandibular cHL /MC
8 26 /[F Left supraclavicular Lymph node cHL /NS

M, male; F, female; cHL, classical Hodgkin Lymphoma; NS, nodular sclerosis; MC, mixed cellularity; NLPHL,
nodular lymphocyte predominant Hodgkin Lymphoma.
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Table 2. Clinical features of DLBCL of oral cavity

Case  Age/gender Localization Histologic / type Clinical presentation
9 78 /F Low alveolar ridge EBV+/DLBCL / Elderly / Large cells NR
10 83/F Body of Mandible DLBCL NOS / Centroblastic Paresthesia ipsilateral
2 11 26/F Cheek DLBCL / Unclassifiable HIV, ulcer evolution 1 month
7]
(a1 12 51/M Upper posterior gengiva DLBCL / Unclassifiable Purple tumor, destruction of adjacent bone
(]
T‘ 13 69 /M Tongue base DLBCL NOS / Immunoblastic Ulcerated mass
1
O 14 59 /M Palate DLBCL NOS / Immunoblastic HIV, ulcerated tumor
15 80/F Alveolar ridge EBV+/DLBCL / Elderly / Polymorphous Painful ulcer

EBV+, Epstein-Bar virus positive; DLBCL, diffuse large B-cell lymphoma; NOS, Not otherwise specified; IHC,
immunohistochemistry; EBV, Epstein-Bar virus; NR, not reported.
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Table 3 Dendritic cells between groups HL and DLBCL

HL ODLBCL
Mean (SD) Mean (SD) p

CDla 491(1.23) 3.09(0.43) 0.01
CD83 9.79(541) 547(1.64) 0.11
CD123 21.57(2.46) 3.69(1.96) 0.0003
CD207 4.17(1.99) 1.73(0.75) 0.01
FXIIIa 29.42 (3.65) 11.84 (1.14) 0.0003

S100  30.90 (1.26) 12.02 (0.78) 0.0003

Kruskal-Wallis One-Way ANOVA
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Fig. 1 .- Morphological characteristics of HL and oral DLBCL with HRS-like cells. (A)
The classical diagnostic Hodgkin Reed-Sternberg (HRS) cell (Head arrow) is binucleate,
each nucleus contains a prominent nucleolus giving the cell an “owl’s-eye” aparence, in a
background of lymphocytes, plasma cells, histiocytes and eosinophils. (haematoxilina and
eosin; original magnification x 400). (B) Morphological characteristics of oral DLBCL with
HRS-cells-like (large arrow), some of this cells are morphologically similar to the cellular
variants, lacunar and mummified of HL, within moderately sclerotic stroma and
inflammatory milieu highlighting the eosinophil cells (thin arrows) (haematoxilina and
eosin; original magnification x 400).
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Fig. 2 .- Immunohistochemical findings of dendritic cells (DCs) in Hodgkin lymphoma
(HL) and oral diffuse large B-cell lymphoma with Hodgkin/Reed-Sterberg-like cells
(ODLBCL-HRS-like) (left and right column respectively). (A-B) S-100 antibody showed
DCs with prominent long and slender dendrites. The immature DCs in both LH and
ODLBCL-HRS-like, were identified through of CDla (C-D) and CD207 (E-F), showing
relatively shorter dendrites and distributed mainly in the intra-tumoral region. The mature
DCs were identified with CD83 (G-H) and by the morphology, identifying CDs with
dendritic extensions of varying sizes. All immunohistochemical images in original
magnification x 200.
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Fig. 3 .- Immunoperoxidase staining of Factor XIIla and CD123 in HL and ODLBCL-
HRS-like (left and right column respectively). (A-B) Factor XIlla showed the prominent
dendritic processes present in both entities with a smaller amount in the ODLBCL. CD123
in HL (C) were arranged in clusters, in close proximity of small venule, showing prominent
CD123+ endothelial cells. These vessels exhibit close similarity with high endothelial
venules of the lymph node. In ODLBCL (D) was observed loosely and scarce arranged
cluster of CD123+.

97



98



CONCLUSOES

Os LDGCB-HRS-like da cavidade bucal devem ser incluidos no diagndstico
diferencial do LHC bucal. Ao se avaliar casos com células que morfologicamente
lembrem as células HRS do LHC, é recomenddvel uma andlise morfolégica

detalhada, bem como uma analise com amplo painel IQ para o diagndstico correto.

A angiogénese ¢é essencial para o desenvolvimento de neoplasias hematolinféides,
Neste estudo observou-se aumento na angiogénese no LH assim como no LDGCB
da vacidade bucal. Assim, a avaliacdo da angiogénese pode ser realizada através de
qualquer um dos anticorpos, CD34, CD31 ou vWF. Em relacdo aos mastocitos, a
prencenca deles junto a estruturas vasculares nos linfomas sugerem a participagcdo
no processo da angiogénese. Os resultados na literatura apontam a importancia de se
explorar as correlacdes dos parametros morfométricos em LH nodal e LDGCB da

cavidade bucal, visto que ha controversas entre 0S mesmos.

A presenca significativa de CD no LH e no LDGCB da cavidade bucal
provavelmente desempenha um papel patologicamente relevante nestas neoplasias.
Nossos resultados sugerem que o aumento no numero de CD parece ser um fator
contribuinte para a resposta imune estimulada pelo crescimento tumoral. Porém,
compreender os mecanismos envolvidos na regulacdo de células dendriticas,
proporcionard oportunidades adicionais para modificar o microambiente do tumor e

melhorard a eficicia de diferentes abordagens terapéuticas para linfomas.
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