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Silva EV. Imunocaracterizacdo de centros germinativos e subgrupos de células
dendriticas na sindrome de Sjogren primaria: um estudo comparativo [tese de
doutorado]. Araraquara: Faculdade de Odontologia da UNESP; 2023.

RESUMO

A sindrome de Sjogren (SS) € uma doenca autoimune crbnica caracterizada por
infiltracdo linfocitaria frequentemente afetando as glandulas salivares e lacrimais,
causando sintomas de secura, e muitas vezes acompanhada de producao anormal de
autoanticorpos. A andlise histopatoldgica das glandulas salivares menores (GSm) é
amplamente utilizada nos critérios de classificagdo da SS primaria (SSp), mostrando
aglomerados linfociticos permeando o parénquima glandular, definido como
sialadenite linfocitica focal (SLF), com escore focal (EF) 21. Em certas situacdes, a
SLF pode se organizar em centros germinativos (CGs). Curiosamente, a SLF também
pode ser observada ao avaliar biopsias intraorais contendo parénquima de GSm de
individuos assintomaticos (pacientes ndo-SS nao sicca). Assim, 0 objetivo deste
trabalho foi avaliar, por imunoistoquimica, os CGs e células dendriticas plasmocitoides
(CDp) em biopsias de GSm de pacientes com SSp e pacientes ndo-SS nao-sicca e
relatar um caso raro de paciente com SS com extravasamento de muco exibindo
reacdo granulomatosa do tipo corpo estranho (populacdo de macrofagos). Os
resultados foram formatados em 3 artigos cientificos. No primeiro artigo, focamos na
analise comparativa de CGs avaliando SLF em 13 pacientes SSp e e 11 pacientes
nao-SS nao-sicca, usando os anticorpos D2-40 e CD57, em correlagcdo com o0s
imunomarcadores Bcl-6 e Ki-67. Os nossos resultados mostram diferencas
histomorfoldgicas (area e diametro) e imunofenotipicas (perfil de expressao de D2-40
e CD57) entre os grupos de pacientes, sugerindo interagcdes celulares e/ou
moleculares distintas na patogénese de CGs ao avaliar comparativamente a SLF. No
segundo artigo, avaliamos o perfil de distribuicdo de CDp em uma casuistica de 50
pacientes SSp e 31 pacientes ndo-SS néo sicca, a partir dos imunomarcadores CD123
e CD303. Como resultado, observamos que as CDp se apresentam com densidade
variando de ausente a intensa no grupo SSp e com expressao limitada no grupo nao-
SS néao-sicca (p<0,001 para ambos os marcadores, CD123 e CD303), com
distribuicdo na periferia do SLF e em padrdo perivascular. Por fim, relatamos o caso
de uma paciente de 63 anos com diagnostico de SSp apresentando massa nodular
na mucosa oral. A analise microscopica revelou SLF e um exuberante infiltrado
linfoplasmocitario contendo, na parte central, uma reacéo de célula gigante do tipo
corpo estranho (macréfagos), permeada por numerosos ductos residuais de glandulas
salivares, sugerindo uma possivel relacdo com os mecanismos imunes da SS.
Concluimos, que os CGs, CDp, bem como populacées de macrofagos, apresentam
mecanismos celulares importantes na SLF de pacientes com SSp, contribuindo na
elucidacdo da resposta imune e inflamatéria dessa doenca e de possiveis alvos
terapéuticos.

Palavras-chave: Sindrome de Sjogren. Glandulas salivares menores. Centro
germinativo. Células dendriticas. Imuno-Histoquimica.



Silva EV. Immunocharacterization of germinal centers and dendritic cell subsets in
primary Sjogren's syndrome: a comparative study [tese de doutorado]. Araraquara:
Faculdade de Odontologia da UNESP; 2023.

ABSTRACT

Sjogren's syndrome (SS) is a chronic autoimmune disease characterized by
lymphocytic infiltration often affecting the salivary and lacrimal glands, causing sicca
symptoms, and often accompanied by abnormal production of autoantibodies.
Histopathological analysis of the minor salivary glands (mSG) is widely used in the
classification criteria of primary SS (pSS), showing lymphocytic clusters permeating
the glandular parenchyma, defined as focal lymphocytic sialadenitis (FLS) with a focal
score (EF) 21. In certain situations, the SLF can organize into germinal centers (GCs).
Interestingly, FLS can also be seen when evaluating intraoral biopsies containing mSG
parenchyma from asymptomatic individuals (non-SS non-sicca patients). The aim of
this study was to evaluate, by immunohistochemistry, GCs and plasmacytoid dendritic
cells (pDCs) in mSG biopsies from patients with SS and non-SS non-sicca patients
and to report a rare case of a patient with SS with mucus extravasation exhibiting
foreign body-type granulomatous reaction (macrophage population). The results were
formatted in 3 scientific papers. In the first, we focused on the comparative analysis of
GCs evaluating SLF in 13 pSS patients and 11 non-SS non-sicca patients, using
antibodies D2-40 and CD57, in correlation with immunomarkers Bcl-6 and Ki-67. Our
results show histomorphological (area and diameter) and immunophenotypic (D2-40
and CD57 expression profile) differences between patient groups, suggesting distinct
cellular and/or molecular interactions in the pathogenesis of GCs when comparatively
evaluating FLS. In the second, we evaluated the pDCs distribution profile in a series
of 50 pSS patients and 31 non-SS non-sicca patients, based on the immunomarkers
CD123 and CD303. As a result, we observed that pDCs presented density ranging
from absent to intense in the pSS group and with limited expression in the non-SS non-
sicca group (p<0.001 for both markers, CD123 and CD303), with distribution in the
periphery of the FLS and perivascular pattern. Finally, we report the case of a 63-year-
old female patient diagnosed with pSS presenting with a nodular mass in the oral
mucosa. Microscopic analysis revealed focal lymphocytic sialadenitis and an
exuberant lymphoplasmacytic infiltrate containing, in the central part, a foreign body-
type giant cell reaction, permeated by numerous residual ducts of salivary glands,
suggesting a possible relationship with the immune mechanisms of SS. We conclude
that GCs, CDp, as well as populations of macrophages, present important cellular
mechanisms in the SLF of patients with pSS, contributing to the elucidation of the
immune and inflammatory response of this disease and possible therapeutic targets.

Keywords: Sjogren's syndrome. Salivary glands, minor. Germinal center. Dendritic
cells. Immunohistochemistry.
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1 INTRODUCAO

A sindrome de Sjogren (SS) € uma doenca autoimune cronica caracterizada
por infiltracdo linfocitaria frequentemente afetando as glandulas salivares e lacrimais,
causando sintomas sicca. Relevantemente, 5-10% dos pacientes com SS podem
apresentar manifestacdes extraglandulares, como mialgia, artralgia e fadiga. Além
disso, disturbios imunoldgicos, como hipergamaglobulinemia, fator reumatoide,
hipocomplementemia, crioglobulinemia, manifestagdes cardiovasculares, como o
fenbmeno de Raynaud, e autoanticorpos direcionados contra os autoantigenos
SSA/Ro e SSB/La sédo frequentemente detectados!. Ainda, apresentam uma maior
predisposicdo a desenvolver linfomas ndo-Hodgkin de células B, especificamente o
linfoma de tecido linfoide associado a mucosa (MALT), com risco de 15 a 20 vezes
maior entre pacientes com SS quando comparado a populacdo em geral®2,

A SS ocorre em uma forma primaria (SSp) ndo associada a outras doencas e
uma forma secundaria (SSs) que complica ou se sobrepde a outras condicdes
reumaticas, mais comumente artrite reumatéide (AR), lUpus eritematoso sistémico
(LES) e esclerose sistémica®. A prevaléncia da SS na populacédo geral varia de 0,5 a
3%, com incidéncia de 4 casos por 100.000 por ano, e uma a propor¢cao de
acometimento mulher/homem relatada de 9:1, sendo predominantemente observada
em adultos de meia-idade, com pico de incidéncia por volta dos 50 anos de idade?.

A patogénese da SS ainda ndo esté esclarecida; no entanto, acredita-se que a
SS se desenvolva quando individuos com tracos de suscetibilidade genética séo
expostos a fatores de riscos desencadeadores da doenca, incluindo fatores
ambientais e hormonais e modificacdes epigenéticas, levando a ativacdo da
imunidade inata e adaptativa®’. A ativagdo imune contra as particulas de
ribonucleoproteina Ro/SSA e La/SSB expressas pelo epitélio das glandulas exécrinas
pode ser desencadeada por células dendriticas (CDs) presentes também nesse
epitélio, que conduzem o acumulo e a ativagdo das células do sistema imune, em
especial das células T e B8. Além disso, as infeccdes virais, especialmente pelo virus
Esptein-Barr (VEB) e citomegalovirus (CMV), visualizadas em pacientes com SS
montam uma assinatura de interferon tipo | (IFN-I1) e estimulam as CDs, ativando o
sistema de resposta imune inata e contribuindo para a cronicidade do processo

autoimune®5,
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Para um diagnostico de SSp, os atuais critérios da os critérios do Colégio
Americano de Reumatologia (ACR) e da Liga Européia Contra 0 Reumatismo
(EULAR) requerem medidas objetivas de diminuicdo da producdo de lagrimas ou
saliva, bem como aberracdes imunoldgicas verificadas por meio da detec¢cdo de
autoanticorpos anti-SSA/Ro ou por achados histologicos de sialadenite linfocitica focal
(SLF) em biépsias de glandulas salivares menores (GSm) °. Outros exames, como
cintilografia, ultrassonografia, sorologia para autoanticorpos anti-La/SSB e fator
reumatoide (FR) podem auxiliar no diagndstico®.

Como comentado acima, as bidpsias de GSm de pacientes com SS exibem
aglomerados linfocitarios (focos) permeando o parénquima glandular, definido como
SLF. O escore focal (EF) define o numero de focos, cada um deles contendo 50 ou
mais linfécitos, em uma area glandular de 4mm?2%°. Notavelmente, para preencher o
critério diagnoéstico para SS, a SLF deve apresentar um EF 21°10 Pela
imunoistoquimica, a SLF apresenta células TCD4+ e, em quantidades menores,
células TCD8+, células B e plasmacitos; e em etapas finais ha presenca de fibrose, o
que contribui com a disfuncdo do 6rgéo®°. Em certas situacdes, a SLF pode se
organizar em centros germinativos (CGs) 1.

O inicio dos sintomas relatados pelo paciente muitas vezes precede o
diagnéstico em muitos anos, o que pode estar relacionado a um inicio insidioso da
SSp e ao fato de que os sintomas de sicca sdo comuns na populacdo em geral’.

As recomendacdes atuais de tratamento para SSp concentram-se no manejo
dos sintomas sicca e na estimulacdo da funcdo glandular residual com agonistas
muscarinicos, mas também sugerem o uso de varios DMARDSs (drogas modificadoras
da doenca) sintéticos convencionais, como a hidroxicloroquina, e biolégicos, como o

rituximabe, para o tratamento de 6rgdos especificos manifestacdes*?.

1.1Centros germinativos

Os CGs que sao microambientes especializados dentro de tecidos linfoides,
onde as células B sofrem extensa proliferacdo, hipermutagdo somatica e selecéo de
afinidade de antigeno, podem ser visualizados ao avaliar biépsias GSm de pacientes
com SS12, Adicionalmente, também pode ser observado ao avaliar biépsias intraorais

contendo parénquima de GSm de individuos saudaveis assintomaticos?.
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CGs apresentam compartimentalizacdo de células T e células B, presenca de
redes de células dendriticas foliculares CD21* (CDFs) e vénulas endoteliais altas®® 14,
Essas estruturas organizadas em infiltrados linféides de GSm é clinicamente
relevante, uma vez que a sua presenca parece estar associada a doenga mais grave,
incluindo maior escore focal, reducdo da producédo de saliva e niveis mais elevados
de fator reumatoide, anti-SSA/ Ro, anti-SSB/La e mediadores pré-inflamatériostt15,
Também foi sugerido como preditor para o desenvolvimento de linfomat® 17, embora
outros estudos indiqguem que os CGs nao séo preditivos para o desenvolvimento de
linfoma em pacientes com SS19,

Estudos anteriores em SSp, por coloracdo de hematoxilina e eosina (H&E) e
alguns deles também por imunoistoquimica, mostraram que CGs podem ser
detectados em aproximadamente 25% das bidpsias de mSG, variando de 16,5 a
54,5%*1%, Por imunoistoquimica, os GCs foram avaliados usando marcadores para
superficie de linfécitos (CD3/CD20), redes de CDFs (CD21, CD23, CD35) e o
anticorpo Bcl-6114151820 com estudos recentes indicando Bcl-6 como um marcador
sensivel e especifico para identificacdo inequivoca de CGs em biopsias de GSm
obtidas de pacientes com SSpt14,

Além disso, as CDFs participam da reacdo do centro germinativo, impedindo a
apoptose das células B do centro germinativo e estimulando as interacdes celulares e
a proliferacdo. A podoplanina, uma glicoproteina transmembranar do tipo mucina, é
expressa na rede de CDFs do centro germinativo e em uma variedade de tipos de
células humanas, incluindo endotélio linfatico, mesotélio e células alveolares tipo I, e
pode ser identificada por D2-40. Estudos revelam que este é um marcador sensivel
para a rede CDFs, que € superior ou igual ao CD21 na avaliacdo de CDFs reativas e
neoplasicas?!??2. Notavelmente, a subpopulacéo de células T CD4+ CD57+, células T-
folicular helper (Tfh), sdo células criticas para a maturacdo das células B e estdo
normalmente presentes nos centros germinativos da amigdala e formam cerca de 5 a
8% de todas as células. Essas células Tfh coexpressam o fator de transcricdo Bcl-6,

podendo assim ser diferenciadas de outras subpopulacdes de células T auxiliares®3.
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1.2Células dendriticas plasmocitoides

As células dendriticas (CDs) séo derivadas de células-tronco hematopoiéticas
na medula 6ssea, integrantes do sistema de imunidade inata e consideradas como
eficientes células apresentadoras de antigenos (APCs). Estas sdo capazes de
estimular uma resposta imunitaria celular contra células tumorais, desempenhar um
papel importante na ativacéo e funcéo de linfocitos T e, ainda, auxiliar a manutencéo
da tolerancia periférica?*. As CDs, quando sofrem processo de diferenciacdo séo
divididas em células dendriticas mieloides (CDmi) e plasmocitoides (CDp) 4. Estas,
foram sugeridas como candidatas a células mestras na ativacao de células T e B na
SS, no entanto, sua contribuicdo tem sido subavaliada®®.

As CDp sdo células derivadas de progenitores linfoides e altamente
especializadas na producdo e secrecdo de altos niveis de interferon tipo | (IFN-I),
especialmente apds ativacdo por agentes virais (resposta antiviral). Elas expressam
constitutivamente receptores semelhantes a endossomicos toll-like (TLR), os quais
atuam no reconhecimento de RNA e DNA virais e podem se ligar aos acidos nucléicos
end6genos?®. Entre os receptores endossémicos, o TLR7 e TLR9 constituem vias
cruciais pelas quais as CDp sé&o ativadas em doencas autoimunes sistémicas?’.

Um conjunto de evidéncias supfe que a secrecdo de IFN-I pelas CDp
desempenha um papel importante na perpetuacdo do processo inflamatério na SSp,
uma vez que estimulam os mondcitos a produzirem altos niveis de fator de ativacéo
de células B (BAFF), um mediador da ativacdo de células B e da producao de
autoanticorpos na SSp?%28, Ainda, a ativacdo das vias secretoras de IFN-I
correlacionou-se com o aumento da gravidade da inflamacdo da glandula salivar e
disfuncdo secretora em pacientes com SS?7:29-31,

Além da producao robusta de IFN tipo I, as CDp também podem secretar varias
outras citocinas inflamatérias, como TNFa e IL-6, produzir quimiocinas e expressar
moléculas coestimuladoras em suas superficies, para influenciar as respostas imunes
inatas e adaptativas®. Em estudo de transcriptoma, demonstrou-se que CDp de
pacientes com SS tém um perfil de transcricdo mais ativado e preparadas para
produzir altos niveis de citocinas pro-inflamatorias, logo, esses achados suportam

fortemente um papel patogénico potencial das CDp na doenca SS?.
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Recentemente, um estudo foi realizado para elucidar o papel das CDp no
desenvolvimento da SS usando um modelo animal (camundongos NOD) desta
doenca, e os resultados mostraram que as CDp contribuem criticamente para o inicio
e desenvolvimento do distarbio da glandula salivar semelhante a SS, incluindo
sialadenite e hipossalivacao, nestes ratos. Os resultados também forneceram varios
mecanismos celulares e moleculares potenciais subjacentes ao efeito promotor de SS
das CDs, que incluem a producdo de IFN-1 como as principais fontes celulares e a
regulacdo positiva de varios fatores pro-inflamatérios e quimioatraentes nos tecidos
GSm alvo®?. Ainda, neste estudo, mostrou-se que a deplecdo de CDp e a ablacéo de
anti-IFNAR1 causam uma regulacédo negativa da expresséao de IL-7 e BAFF em GSm,
dois fatores patogénicos criticos na SS, aumentando as respostas das células T e B,
respectivamentes?,

Ao avaliar a presenca das CDp em GSm de pacientes com SSp, através da
expressdo fenotipica dos anticorpos CD123 2’ e CD30333 34, os autores notaram que
as CDp eram expressas em namero aumentado nas GSm de pacientes com SSp, com
distribuicdo nos focos linfociticos e areas ductais, quando comparado ao controle
(GSm saudaveis). Adicionalmente, ao correlacionar a presenca dessas células na
inflamacédo glandular e no sangue periférico da SSp, notou-se que, apesar de nao
haver uma correlacéo estatistica, as CDp estavam aumentadas nas GSm e reduzidas

no sangue periférico®.

1.3Macréfagos

Os macréfagos exibem morfologia diversificada e um expressivo conjunto de
funcdes, estando presente em todos os 6rgaos e tecido conjuntivo. Dentre as funcdes
naturais dos macréfagos evidencia-se: apresentacdo de antigenos, fagocitose de
restos celulares e recrutamento de outras células imunes como refor¢co no combate
aos corpos estranhos e células neoplasicas®. Os macréfagos M1, sdo caracterizados
por um fenotipo pré-inflamatério, promocéo de T helper 1 (Th1) resposta imune, sendo
ativados classicamente e com enorme capacidade de fagocitose; ja os macrofagos
M2 exibem fung¢des regulatérias em reparacéo tecidual, remodelacéo e promoc¢éao de

resposta imune em Th2 onde sdo aqueles ativados alternativamente, estando
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envolvidos na desativacdo do sistema imune com a producdo de citocinas anti-
inflamatérias®’.

Estudos que avaliam a natureza e expressdo dos macréfagos na SLF em
biopsias de glandulas salivares labiais na SSp, onde os macrofagos CD68+
apresentaram-se com distribuicdo abundante na SLF quando comparada aos grupos
controle, analisando assim que dentro dos infiltrados inflamatérios focais expressavam
COX-1 e IL-183% 2, Entretanto, no estudo de Yarom e colaboradores*?, os macréfagos
CD68+ estavam presentes isoladamente na SLF, compreendendo apenas 0,04% das
células infiltrantes.

Curiosamente, um estudo realizado por de Wilde e colaboradores descreve a
presenca de células gigantes multinucleadas em estreita associacdo com ductos das
glandulas salivares avaliando GSm de pacientes com SS, e que provavelmente
representa uma reacao de células gigantes do tipo corpo estranho, sendo observada
em 4 de 55 (7%) pacientes com SS*.,

Contudo, a populacédo macrofagica € dinamica, devido participar da inflamacao
e naresolucao desse processo, contudo, pouco € compreendido sobre o papel dessas

células inflamatorias na imunopatogénese da SS.
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2 OBJETIVO

Analisar, através de marcadores imunoistoquimicos, centros germinativos e a
distribuicdo de células dendriticas plasmocitoides e macrofagos em bidpsias de
glandulas salivares menores de labio inferior em pacientes com SS, visando uma

compreensao mais abrangente das funcdes especificas destes subtipos celulares.

2.1 Objetivos especificos

e Caracterizar os centros germinativos e células dendriticas foliculares através
dos imunomarcadores Bcl-6, D2-40, CD57 e Ki-67.

e Avaliar a distribuicdo de CDs plasmocitoides através dos imunomarcadores
CD123 e CD303.

e Comparar o perfil imunoistoquimico de distribuicdo dos CGs e CDp em
pacientes com SS e pacientes ndo-SS nao sicca.

e Avaliar a inter-relacdo das distintas populacdes celulares imunes para melhor

compreensao dos mecanismos imunopatoldgicos na SS.



19

3 PUBLICACOES

Os resultados foram formatados em 3 publicacdes cientificas. No primeiro
artigo, focamos na analise comparativa de CGs avaliando SLF em pacientes SSp e
pacientes nao-SS n&o-sicca, enquanto no segundo artigo, caracterizacao
imunoistoquimica das CDp, e o terceiro artigo, relatamos um caso de paciente com
SS com extravasamento de muco exibindo reacdo granulomatosa do tipo corpo

estranho.

3.1 Publicacéo 1*

CHARACTERIZATION OF ECTOPIC GERMINAL CENTERS IN SJOGREN’S
SYNDROME (SS) AND NON-SS NON-SICCA PATIENTS

Evanio Vilela Silva,*? Bruno Augusto Benevenuto de Andrade,® Heitor Albergoni
Silveira,’? Eduardo Melani Rocha,* Fernando Chahud,® Mariangela Ottoboni

Brunaldi,® Andreia Bufalino,* Jorge Esquiche Le6n.?°

! Oral Medicine, Department of Diagnosis and Surgery, Araraquara Dental School, Sao Paulo
State University (UNESP), Araraquara, Sao Paulo, Brazil.

2 QOral Pathology, Department of Stomatology, Public Oral Health, and Forensic Dentistry,
Ribeirdo Preto Dental School (FORP/USP), University of Sdo Paulo, Ribeirdo Preto, SP,
Brazil.

3 Oral Pathology, Department of Oral Diagnosis and Pathology, School of Dentistry, Federal
University of Rio de Janeiro (UFRJ), Rio de Janeiro, RJ, Brazil.

4 Department of Ophthalmology, Otorhinolaryngology and Head and Neck Surgery, Ribeirdo
Preto Medical School (FMRP/USP), University of Sdo Paulo, Ribeirdo Preto, SP, Brazil.

°® Department of Pathology and Forensic Medicine, Ribeirdo Preto Medical School
(FMRP/USP), University of Sdo Paulo, Ribeirdo Preto, SP, Brazil

* O artigo segue as normas de publicacéo do periédico Oral Diseases (ISSN 1354-523X) para o gqual foi aceito.
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CHARACTERIZATION OF ECTOPIC GERMINAL CENTERS IN SJOGREN’S
SYNDROME (SS) AND NON-SS NON-SICCA PATIENTS

Recently, we have published a study in which shown that focal lymphocytic
sialadenitis (FLS), an important criterion for Sjogren syndrome (SS) diagnosis only
when a focus score (FS) 21 is detected, can also be observed when assessing intraoral
biopsies containing minor salivary gland (mSG) parenchyma from healthy
asymptomatic individuals (Silva et al., 2022). In this study, the frequency of germinal
centers (GCs) comparing primary SS (pSS) and non-SS non-sicca patients was
similar. By immunohistochemical analysis (IHC), all GCs were Bcl-6 and CD23
positive, with variable expression of CD10. However, some foci (without GCs) were
also CD23 positive (Silva et al., 2022). Our results, supported by previous study
(Nakshbandi et al., 2020), indicate que Bcl-6 is a reliable marker for GC detection in
these cases.

In SS patients, the presence of GCs when assessing FLS seems to be
associated with more severe disease, including higher levels rheumatoid factor , anti-
SSA/B antibodies, proinflammatory mediators, higher FS, reduced saliva production
(Carubbi et al., 2019; Risselada et al., 2013), as well as predictor of MALT lymphoma
development (Theander et al., 2011; Séne et al., 2018), with some studies not
supporting this latter (Haacke et al., 2017; 2019).

In our Oral Histopathology Laboratory (FORP/USP), evaluating the D2-40 and
CD57 immunoexpression in palatine tonsil specimens (diagnosed as follicular
hyperplasia), we have frequently observed a strong expression of D2-40 within GCs,
evidencing follicular dendritic cell (FDC) networks (Marsee et al., 2009; Yu et al., 2007),
as well as a homogeneous distribution of strongly stained CD57+ cells inside the GCs,
characterizing T-follicular helper (TFH) cells (Sattarzadeh et al., 2015) (Figure 1A).

Thus, considering the importance of GC detection, the lack of specificity of
routinely used GC markers, as well as the similar frequency of GCs assessing FLS in
SS and non-SS non-sicca patients, in the current study, we have focused comparative
analysis of GCs, using D2-40 and CD57, in correlation with Bcl-6 and Ki-67
immunomarkers, aiming to highlight differences with diagnostic implications in these

two populations.



22

This study was approved by the Ethics Committee in Human Research from
FMRP/USP (statement number: 68748117.0.0000.5440). The clinicopathological
features of the patients included in the current study are shown in Table 1. Ten of 13
cases (pSS) and 5 of 11 cases (non-SS non-sicca) were published previously by us
(Silva et al., 2022). The SS diagnosis followed strict criteria of American College of
Rheumatology/European League Against Rheumatism (Shiboski et al., 2017). The 6
cases of non-SS non-sicca (not previously published) were selected after careful
microscopical analysis of 500 oral mucosal biopsies (350 females and 150 males;
mean age, 50 years), clinically and microscopically corresponding to
inflammatory/reactive lesions, which also presented, at the periphery of the specimen
and away from the main lesion, typical FLS features (Silva et al., 2022). The antibodies
used were Bcl-6 (Clone LN22, 1:500 dilution, Leica Biosystems), D2-40 (Clone M3619,
1:500 dilution, DakoCytomation), CD57 (Clone TBO01, 1:600 dilution, DakoCytomation),
and Ki-67 (Clone ab16667, 1:500 dilution, Abcam). GC histomorphology, Bcl-6
positivity, as well as inclusion and exclusion criteria, were previously defined (Silva et
al., 2022). For D2-40, immunoreactivity was graded semiquantitatively according to the
percentage of positivity of FDCs: 0, <5%; 1+, 5%-25%; 2+>25%-50%; 3+, >50%. The
intensity of staining was graded as weak (1+), moderate (2+), or strong (3+). For CD57,
the scoring system was: 0, no positive cells; 1+, 1-5 positive cells; 2+, >5-10 positive
cells; 3+, >10 positive cells. For Ki-67, the scoring system was: 1+, <10% positive cells;
2+, 10%-35% positive cells; 3+, >35% positive cells. Analysis of variance was applied
to assess differences between groups. For categorical data, the G-test and chi-square
test was applied. A probability (p) value <0.05 was considered statistically significant
(IBM-SPSS 20.0 statistics).

Our results showed the area and largest diameter of GCs, as well as FLS with
FS=1, were significantly higher in pSS than non-SS non-sicca group.

On IHC, 45/121 and 28/66 foci in pSS and non-SS non-sicca group,
respectively, showed Bcl-6 positivity characterizing (also by histomorphology) GCs.
Almost all Bcl-6+ foci were also D2-40 and CD57 positive (Table 1 and Figure 1B-E).
However, D2-40 and CD57 expression was not restricted to GCs. In fact, D2-40+/Bcl6-
foci (39% vs 23%, p=0.062) and CD57+/Bcl-6- foci (11% vs 4%, p=0.24) were detected
more frequently in pSS than non-SS non-sicca group. Regarding percentage of
positivity and intensity of staining of the immunomarkers, it was greater in pSS than



23

non-SS non-sicca group, with D2-40 and CD57 expression being statistically
significant (Figure 1, B-E).

In this study, only a cluster of = 5 Bcl-6+ cells, showing a nuclear staining pattern
with adequate morphology and organization, was considered positive and
characterizing a GC (Silva et al.,2022; Nakshbandi et al., 2020; Haacke et al., 2017).
All these GCs expressed Ki-67 and frequently exhibited a polarized positivity, typical
of reactive/benign nature of the lymphoid proliferation (Almeida et al., 2020).

D2-40 antibody recognizes a mucin-type transmembrane glycoprotein, which is
expressed in GC FDCs networks, including FDC tumors, as well as in lymphatic
endothelium, kidney podocytes, mesothelium, and pulmonary alveolar cells. Moreover,
regarding immune cells, macrophages and Th17 cells can express D2-40 (Yu et al.,
2007; Marsee et al., 2009). In the current study, D2-40 expression also was observed
in myoepithelial cells, lymphatic vessels and basal cell layer of surface epithelium. The
D2-40+/Bcl-6- foci probably represent primary lymphoid follicles or isolated FDCs.

CD57 antibody recognizes a 110 kDa protein on a subset of NK and T cells, and
neural tissues. Inside GCs, CD57+ TFH cells provide key signals to B cells for GC
development, modulating immunoglobulin synthesis. Moreover, TFH cells can also
express Bcl-6 (Shane, 2021). In this study, CD57+ cells were observed inside (TFH
cells) and outside (NK or T cells) GCs, besides highlighting isolated neural bundles.
Inside GCs, Bcl-6+ cells morphologically resembling lymphocytes favored TFH cells
(Shane, 2021).

In summary, our results show histomorphological (area and diameter) and
immunophenotypical (D2-40 and CD57 expression profile) differences, suggesting
distinctive cellular and/or molecular interactions in the pathogenesis of GCs when

comparatively evaluating SLF in pSS and non-SS non-sicca patients.
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Table 1. Clinicopatological features of the biopsies from pSS patients and non-SS
non-sicca patients included in the current study.

Clinicopathological features  pSS patients Non-SS non-
(n=13) sicca patients p-value
(n=11)
Mean age/range (years) 51/27-74 38/6-78 0.104
Gender
Female 13 8 0.146
Male 0 3
Diagnosis
pSS 13 0
Inflammatory fibrous - 7
hyperplasia
Mucocele - 3
Ranula - 1
Serological parameters 8
Anti-SSA positive, n° (%) 12/13 (92) 0
. " 9/13 (69) 0
Anti-SSB positive, n° (%)
" 8/13 (61) 0
RF positive, n° (%) 8/13 (61) 0
ANA positive, n°® (%)
Histopathological findings
FLS with FS=1 13 6 0.009
FLS with FS<1 0 3
FLS/CSS with FS<1 0 2
GCs based on H&E
Range of GCs (mean) 1-12(3.6) 1-7(2.1)
Morphometry of GCs
Area £SD (mm?) 0.08+0.02 0.05+0.02 0.028
Largest diameter +SD (um) 345.5459.8 268.8+61.1 0.007
Number of foci based on IHC 121 66
Bcl6*GCs (%) 45/121 (37) 28/66 (42) 0.529
D2-40*Bcl6- (%) 47/121 (39) 15/66 (23) 0.062
CD57*Bcl6 (%) 13/121 (11) 3/66 (4) 0.240

Abbreviations: ANA, antinuclear antibodies; CSS, chronic sclerosing sialadenitis; FLS, focal lymphocytic
sialadenitis; FS, focus score; GC, germinal center; H&E, hematoxylin and eosin; IHC,
immunohistochemical analysis; pSS, primary Sjogren’s syndrome; RF, rheumatoid factor; SD, standard
deviation; SSA, Sjogren's syndrome antigen A; SSB, Sjogren's syndrome antigen B.

8§ Anti-SSA titer>25 EU/mI, Anti-SSB titer=50 EU/mI, ANA titer=1:320, and IgM RF>12.5 [U/m titer, were
considered positive.
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Figure 1:
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Figure 1. Histopathological and immunohistochemical analysis, through consecutive

(serial) tissue sections, of germinal centers (GCs) in palatine tonsil (diagnosed as
follicular hyperplasia) (A) and intraoral focal lymphocytic sialadenitis (FLS) in primary
Sjogren syndrome (pSS) (B and C) and non-SS non-sicca (D and E) patients. In the
palatine tonsil sample (A), there was homogeneous and strong expression of all
markers. In B and C are shown two cases of pSS. Notice the evident cytoplasmic and
membranous staining pattern of D2-40 highlighting follicular dendritic cells (FDCs),
whereas CD57+ T-follicular helper (TFH) cells appear more scattered, with polarized
positivity for Ki-67. In D and E are shown two cases of non-SS non-sicca. It can be
appreciated that their findings are less evident with that observed in pSS patients (all
figures, x20 original magnification).
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3.2 Publicacéo 2*
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IMMUNOCHARACTERIZATION OF PLASMOCYTOID DENDRITIC CELLS IN
PRIMARY SJOGREN’S SYNDROME AND NON-SS NON-SICCA PATIENTS: A
COMPARATIVE STUDY

Sjogren’'s syndrome (SS) is a chronic autoimmune disease characterized by
lymphocytic infiltration, often affecting the salivary and lacrimal glands, causing sicca
symptoms and often accompanied by abnormal production of autoantibodies (Silva et
al., 2022). Histopathological analysis of minor salivary gland (mSG) is widely used in
primary SS (pSS) classification criteria and the histopathological hallmark of the
disease is focal lymphocytic sialadenitis (FLS) with focus score (FS) 21 (Shiboski et
al., 2017; Carubbi et al., 2019). Additionally, we showed that FLS can also be observed
when evaluating intraoral biopsies containing mSG parenchyma from healthy

asymptomatic individuals (non-SS non-sicca patients) (Silva et al., 2022).

Recent evidence indicates that plasmacytoid dendritic cells (pDCs) critically
contribute to the development and onset of SS-like salivary gland exocrinopathy (Zhou
et al., 2022). This study, using the non-obese diabetic mouse model, provided several
potential cellular and molecular mechanisms underlying the promoter effect of pDCs
in SS, which include the production of type | interferons (IFNs) as the main cellular
sources and the upregulation of a number of pro-inflammatory factors
and chemoattractants in the target mSG tissues and that anti-BST2-mediated pDCs
depletion and anti-IFNAR1 ablation both cause a down-regulation of IL-7 and BAFF
expression in mSG, two critical pathogenic factors in SS, reducing local T and B cell

responses, respectively (Zhou et al., 2022).

In addition to robust production of type | IFN, pDCs can also secrete several
other inflammatory cytokines such as TNF-a and IL-6, produce chemokines, and
express costimulatory molecules on their surfaces to influence innate and adaptive
immune responses (Cao et al., 2014; Swiecki & Colonna, 2015; Zhou et al., 2022).
Recent transcriptome study conducted by Hillen et al., demonstrated that pDCs from
patients with SS have a more activated transcriptional profile and are better prepared
to produce high levels of pro-inflammatory cytokines, thus supporting a potential

pathogenic role of pDCs in SS disease (Hillen et al., 2019).
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Thus, considering the importance of pDCs in perpetuating the inflammatory
process of the salivary gland in patients with SS (Gottenberg et al., 2006; Zhou et al.,
2022), as well as the presence of FLS and germinal centers (GCs) in mSG biopsies
from pSS patients and non-SS non-sicca patients (Silva et al., 2022), in the current
study, we focused on the comparative immunohistochemical analysis of pDCs, using
the immunomarkers CD123 and CD303, with the aim of characterizing the presence
of these cells in glandular inflammation and highlighting differences with diagnostic

implications in these two populations.

This study was approved by the Ethics Committee in Human Research from
FMRP/USP (statement number: 68748117.0.0000.5440). The clinicopathological
features of the patients included in the current study are shown in Table 1. These
cases were selected from a retrospective study previously published by our group
(Silva et al., 2022). The study similarly included 50 pSS patients diagnosis followed
strict criteria of American College of Rheumatology/European League Against
Rheumatism (Shiboski et al., 2017) and 31 cases of the patients clinically and
microscopically diagnosed as mucocele, inflammatory fibrous hyperplasia or ranula,
which presented typical FLS features (non-SS non-sicca patients) (Silva et al., 2022).
For the evaluation of pDCs, the antibodies used were CD123 (Clone NCL-L, 1:200
dilution, Leica Biosystems) and CD303 (Clone 124B3.13, 1:300 dilution, Dendritics).
Sections for immunohistochemistry were incubated with streptavidin-biotin-
peroxidase-conjugated secondary antibodies (K0690; Universal Dako LSAB+Kit,
Peroxidase, Carpinteria, California). The reactions were revealed with
diaminobenzidine and the sections counterstained with Carazzi's hematoxylin. The
slides were analyzed in an optical microscope with a magnification of 400x (Leica DM
2500). Five areas with strong staining were selected for photomicrography (Leica
Application Suite — LAS) and cells were counted using ImagJ software. The Shapiro—
Wilk’s test for assessing the normal distribution was used, and the statistical
significance was determined by the Mann—Whitney U-test. A probability (p) value <0.05
was considered statistically significant (IBM-SPSS 20.0 statistics).

Our results showed that pDCs were identified by immunohistochemical staining
CD123 and CD303, showing an ovoid to circular morphology, with well-defined

cytoplasmic immunostaining, with density ranging from absent to frequent in the pSS
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group and with limited expression in the non-SS non-sicca group, with distribution in

the periphery of the FLS and in a perivascular pattern (Figure 1).

The mean number of CD123+ pDCs was 6.8 (Q1 = 3.75; Q3 = 8.2) in the pSS
group (Figure 2-C) and 3.0 (Q1 = 0.4; Q3 =4.7) in the non-SS non-sicca group (Figure
1-G). The number of CD303+ pDCs was also evaluated, which showed a mean
number of immunostained cells in the pSS group of 5.7 (Q1 = 2.75; Q3 = 8.2) and in
the non-SS non-sicca group it was of 2.1 (Q1 = 0; Q3 = 3.4) (Figure 1-H). Thus, the
expression of pDCs in FLS from pSS patients, for both immunomarkers, was
significantly higher when compared to FLS in non-SS non sicca patients (p<0.001 and
p<0.001, CD123+ and CD303+ respectively).

Furthermore, our results showed a slightly larger population of CD123+ pDCs
compared to CD303+ pDCs, without significant difference.

CD123is an alpha chain of the IL-3 receptor expressed by pDCs showing higher
maturity and ability to secrete cytokines, while CD303, also termed blood-derived
dendritic cell antigen 2 (BDCAZ2) protein, is expressed by immature pDCs (Zhou et al.,
2021; Dyduch et al., 2023). The infiltration of these pDCs in to pSS has been related
to the presence of a type | IFN signature activated or pro-inflammatory cytokines by
endosomal Toll-like receptors (TLR) 7 and 9 signaling, through which they recognize
viral RNA and DNA (Hillen et al., 2019; Yura & Hamada, 2023). Additionally, when
evaluating the presence of pDCs in mSG of patients with pSS, through the phenotypic
expression of antibodies CD123 (Gottenberg et al., 2006) and CD303 (Vogelsang et
al., 2010; Shimizu et al., 2019), these studies noted that pDCs were expressed in
increased numbers in mSG of these patients, with distribution in FLS and ductal areas

compared to control (healthy mSG).

Finally, we hypothesize that the expression of CD123+ and CD303+ pDCs in
the mSG of pSS patients may be contributing to the pathogenic mechanism of this
disease, resulting in an increased severity of salivary gland inflammation and secretory
dysfunction, corroborating previous studies (Bave et al., 2005; Gottenberg et al., 2006;
Zhou et al., 2022). Thus, our results show immunophenotypic differences (CD123 and
CD303 expression profile) when comparing FLS in pSS patients and non-SS non-sicca
patients, suggesting that these have diagnostic and immunomodulatory implications in
pSS.
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Table 1. Clinicopathological features of the cases included in the current study.

Clinicopathological features pSS patients  Non-SS non-sicca
(n=50) patients
(n=31)
Mean age/range (years) 55/12-81 42.3/9-69
Gender
Female 46 18
Male 4 13
Diagnosis
pSS 50 0
Inflammatory fibrous hyperplasia 0 17
Mucocele 0 13
Ranula 0 1
Serological parameters * 0
Anti-SSA positive, n° (%) 39/50 (78) 0
Anti-SSB positive, n° (%) 20/50 (40) 0
RF positive, n° (%) 9/30 (30) 0
ANA positive, n° (%) 15/30 (50)
Histopathological findings (H&E)
FLS with FS=>1 50 12
FLS with FS<1 0 10
FLS/CSS with FS<1 0 9

Abbreviations: ANA, antinuclear antibodies; CSS, chronic sclerosing sialadenitis; FLS, focal
lymphocytic sialadenitis; FS, focus score; H&E, hematoxylin and eosin stain; pSS, primary
Sjogren’s syndrome; RF, rheumatoid factor; SSA, Sjégren's syndrome antigen A; SSB,
Sjégren's syndrome antigen B.

* Anti-SSA titer >25 EU/mI, Anti-SSB titer 250 EU/mI, ANA titer 21:320, and gM RF >12.5
IU/ml titer, were considered positive. A significant positive correlation (p<0.05) was observed
only when comparing anti-SSA with the number of foci and FS.
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Figure 1. Histopathology of intraoral focal lymphocytic sialadenitis (FLS) (A, D and G)
and immunohistochemical analysis, through consecutive (serial) tissue sections, of
plasmacytoid dendritic cells (pDCs) in FLS of primary Sjogren's syndrome (pSS) (A-F)
and non-SS non-sicca (G-) patients. In the group of pSS patients, pDCs were identified
by immunohistochemical staining of CD123 (B and E) and CD303 (C and F), showing
an ovoid to circular morphology, with well-defined cytoplasmic immunostaining with
distribution in the periphery of the FLS and in a perivascular pattern. In the group of
non-SS non-sicca patients, pDCs CD123 (H) and CD303 (I) were expressed with
limited frequency. In J and K, graphs showing the expression of pDCs in FLS from pSS
patients, for the immunomarkers CD123 (J) and CD303 (K), was significantly higher
when compared to FLS in non-SS non sicca patients. ** p<0.001 (Aand D, x5; B, C, E
and F, x20 original magnification).
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ABSTRACT

Sjogren’s syndrome (SS) is a chronic autoimmune disease characterized by
lymphocytic infiltration that mainly affects the salivary and lacrimal glands, causing
sicca symptoms. Non-infectious granulomatous inflammation affecting the salivary
glands is rare, and it may be caused by duct obstruction associated with mucus
extravasation. A 63-year-old female patient, diagnosed 19 years ago with primary SS,
was referred presenting a nodular mass on the buccal mucosa 1 week ago.
Microscopic analysis revealed focal lymphocytic sialadenitis and an exuberant
lymphoplasmacytic infiltrate containing in the central part a foreign body-type giant cell
reaction, permeated by numerous residual salivary gland ducts. Polarizing microscopy
did not identify foreign material. Grocott-Gomori, acid-fast bacilliand Gram stains were
negative. However, periodic acid-Schiff and mucicarmine stains revealed positivity in
several multinucleated giant cells (MGC), adjacent macrophages and extracellular
environment, consistent com mucus extravasation. Immunohistochemical analysis
revealed strong positivity for CD68, CD163 and CD11c, highlighting MGC and
macrophages, permeated by numerous T cells, B cells and plasma cells, whereas pan-
CK and EMA evidenced residual salivary gland ducts. In the current case, mucus
extravasation is a probable cause of foreign body-type giant cell reaction, suggesting

a possible relationship with immune mechanisms of SS involved in its pathogenesis.

Keywords: Sjogren’s syndrome; oral mucocele; focal lymphocytic sialadenitis; non-

infectious granulomatous inflammation; foreign body-type giant cell reaction.

INTRODUCTION

Sjogren’s syndrome (SS) is a chronic autoimmune disease characterized by
lymphocytic infiltration often affecting the salivary and lacrimal glands, causing sicca
symptoms. Relevantly, 5-10% of SS patients can present extraglandular
manifestations, such as myalgia, arthralgia and fatigue. Moreover, immunological

disturbances, such as hypergammaglobulinemia, rheumatoid factor,
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hypocomplementemia, cryoglobulinemia and autoantibodies directed against SSA/Ro
and SSB/La autoantigens are frequently detected [1]. Minor salivary gland (mSG)
biopsies showing focal lymphocytic sialadenitis (FLS) with focus score (FS) 2 1, is an
important diagnostic criterion for defining SS [1, 2]. Oral lesions in SS patients, such
as angular cheilitis, atrophic glossitis, ulcerations, caries, gingivitis and candidiasis, are
commonly reported and it have been associated with decreased saliva production [3,
4]. It is interesting to note that, although obstructive phenomenon by periductal
lymphocytic infiltrates can be observed in mSGs from SS patients, reactive lesions,
such as oral mucocele and ranula, are uncommon [4-6]. However, the presence of
multinucleated giant cells (MGC) in close association with salivary gland ducts
assessing mSGs from SS patients [7], as well as non-infectious granulomatous
inflammation affecting submandibular glands in non-SS patients, with duct obstruction
associated with mucus extravasation as major cause [8], have been reported.

Oral mucocele is a common reactive lesion of the oral mucosa, which
microscopically exhibits mucus extravasation surrounded by a wall of granulation
tissue containing abundant foamy macrophages [9]. Unusual histopathological
patterns of oral mucocele have been described, including myxoglobulosis-like change,
papillary synovial metaplasia-like change and clear cell and signet-ring cell changes
[9].

Here, we describe an intraoral nodular lesion affecting a SS patient, which
microscopically exhibited a foreign body-type giant cell reaction, probably associated

with mucus extravasation arising from ruptured or damaged salivary gland ducts.

CASE PRESENTATION

A 63-year-old white woman was admitted to the Oral Medicine Service for
evaluation of an intraoral nodule 1 week ago. She reported a primary SS (pSS)
diagnosis at age of 44 years, presenting at this time mouth dryness, conjunctivitis
sicca, positivity for anti-SSA/Ro antibodies (> 25 EU/mI), Schirmer’s test (<56 mm) in
both eyes, total non-stimulated saliva flow (<1.5mL in 15 min), and mSG biopsy
showing FLS with FS >1, sufficiently fulfilling currently recommended criteria.? In

addition, antinuclear antibodies (ANAs) were positive (> 1:320). The sedimentation
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rate, rheumatoid factor, anti-SSB/La, anti-Sm, and anti shRNP were negative. In
addition to the use of artificial tear and saliva, treatment included stimulation of residual

glandular function with a muscarinic agonist to alleviate sicca symptoms.

Intraoral examination revealed a well-demarcated nodular mass on the left side
of the buccal mucosa, measuring 1.5 cm on its greatest diameter and covered by
normal-appearing mucosa. The lesion was resilient in consistency, painless, fluctuant
and lobulated on palpation (Figure 1A). Extraoral examination was unremarkable. The
clinical differential diagnosis included mesenchymal neoplasm (neurofibroma,
schwannoma, myofiboroma), salivary gland neoplasm (pleomorphic adenoma),
mucocele, fibrous hyperplasia and subacute necrotizing sialadenitis (SANS). After
excisional biopsy, the microscopical analysis showed typical FLS and adjacent an
exuberant lymphoplasmacytic infiltrate, containing in the central part a foreign body-
type giant cell reaction, surrounded by numerous residual ductal structures (Figure 1
B-C). Polarizing microscopy failed to identify foreign material. Grocott-Gomori, acid-
fast bacili and Gram stains were negative. However, periodic acid-Schiff and
mucicarmine stains showed positivity on several multinucleated giant cells, adjacent
macrophages and extracellular environment, being consistent with mucus
extravasation (Figure 1D). The immunohistochemical analysis showed a strong
positivity for CD68, CD163, CD11c, and weak for FXllla, highlighting the foreign body-
type giant cell reaction. S100 evidenced scarce dendritic-like cells, while CDla and
CD207 were negative. The surrounding lymphoplasmacytic infiltrate revealed to be
composed of CD3+ T cells, with predominance of CD8+ than CD4+ T cells, CD20+ B
cells, with peripheral sheets of polyclonal (similar kappa/lambda ratio) CD138+/EMA+
plasma cells. The residual salivary ductal structures were exhibited through pan-CK
AE1/AE3 and EMA. The Ki-67 proliferation index was <5% (Figure 2). The lesion
healed optimally after 1 month and, currently, after 7 years, the patient is doing well,

under care by a multidisciplinary team.

DISCUSSION

We report an unusual case of pSS who presented an intraoral nodular lesion,
which histopathologically showed an exuberant lymphoplasmacytic infiltrate and
foreign body-type giant cell reaction consistent with mucus extravasation. This is rarely

reported when assessing oral lesions in SS patients; however, we believe that previous
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studies support our findings. In fact, the presence of MGC in close association with
salivary ducts assessing labial SGs from SS patients, and which probably represents
a foreign body-type giant cell reaction, was observed in 4 of 55 (7%) SS patients [7].
Moreover, in a large series evaluating 469 major salivary glands, 57 (12%) cases were
diagnosed as granulomatous sialadenitis. In 34 of 57 cases, all corresponding to
submandibular gland, a diagnosis of non-infectious granulomatous sialadenitis was
made, with duct obstruction associated with mucus extravasation as major cause [8].

Although mucoceles are common reactive lesions affecting the oral mucosa, its
detection is very uncommon in SS patients, with only 3 cases previously reported [4,5].
However, after careful clinicopathological analysis of these cases, we consider that 2
cases represent typical ranulas [5], and 1 case could be an example of superficial
ranula [4], such as previously reported [10].

Ranulas are caused by extravasation of mucus from damage or obstruction of
the sublingual gland or its duct, causing a clear or bluish lump on the floor of the mouth
[11]. It has been hypothesized that extravasation of saliva from damaged or ruptured
ducts associated with lymphocytic infiltration in SS patients causes ranulas [6]. In this
context, studies have focused on the role of ranulas in early diagnosis of SS [6, 11].
Recently, a study reported a 22-year-old female who developed a unilateral ranula,
being diagnosed with pSS 3 years later [11]. The same authors provide a review of SS
and ranulas from 1980 to 2020. About 17 pSS patients with ranula were described,
being 15 female and 2 male, with mean age of 32.6 years (range, 8 to 66 years).
Ranulas were detected before or at the same time of pSS diagnosis in 9 and 6 patients,
respectively; with only 3 cases presenting bilateral ranula. The time interval from ranula
detection to pSS diagnosis ranged from 0 to 7 years, indicating that pSS occurs
insidiously. These findings suggest that ranulas could be early clinical manifestations
of SS [11].

Such as commented above, distinctive microscopical patterns of oral mucocele
have been reported [9]. The findings in the current case, not previously reported,
strongly suggest that mucus extravasation is a probable cause of the foreign body-type
giant cell reaction. However, it should be differentiated from infectious (bacterial, fungal
and parasitic origin) and non-infectious (sarcoidosis, granulomatous cheilitis, Crohn
disease, vasculitis syndromes) diseases, which typically present epithelioid

granulomas variably associated with MGC [12-14]. Moreover, although not detected in
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the current case, meticulous analysis applying polarization microscopy to identify

exogenous materials by accidental or iatrogenic implantation, is relevant [15].

Considering the clinical presentation and exuberant lymphoplasmacytic infiltrate,
the current case should also be differentiated from SANS [15], which is an unusual self-
limiting, inflammatory condition affecting mSGs. Clinically, it presents as a painful, non-
ulcerated swelling, often involving the hard palate, followed by soft palate, buccal
mucosa and tongue [16, 17]. On microscopy, it is characterized by diffuse infiltration of
acute and chronic inflammatory cells involving the parenchyma of mSGs, which
present ductal atrophy and acinar necrosis, with eosinophilia being a constant finding
[16], unlike the current case. By immunohistochemistry, SANS shows the inflammatory
infiltrate consisting predominantly of M2 macrophages, in diffuse distribution pattern,
and cytotoxic T lymphocytes, with virtually absence of CD20+ B cells and scarce
CD138+ plasma cells [16]. Similar immunohistochemical profile was observed in the
current case; however, the foreign body-type giant cell reaction was highlighted with

macrophage markers.

CONCLUSION

Although 3 cases of oral mucocele have been reported affecting SS patients [4,
5], we believe that these cases could be better diagnosed as ranula. The possibility of
ranula as an early clinical manifestation of SS should be considered. In the current
case, it is feasible that the lymphocytic infiltration is involved with the mechanisms of
ruptured or damaged salivary ducts resulting in mucus extravasation phenomena and
consequent foreign body-type giant cell reaction, with a probable involvement of

immune mechanisms of SS in its pathogenesis.
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Figure 1:

Figure 1. Clinical presentation of non-ulcerated nodule on the left side of the buccal mucosa
(A). Histopathological analysis on hematoxylin and eosin (H&E) stain exhibited typical focal
lymphocytic sialadenitis (right side) and an exuberant lymphoplasmacytic infiltrate associated
with foreign body-type giant cell reaction (B, x2.5). At high-power magnification showing
lymphoplasmacytic infiltrate, multinucleated giant cells and macrophages, admixed with
residual salivary gland parenchyma (C, x10. Inset shows cellular details). Strong positivity for
mucicarmine stain on extracellular environment, as well as macrophages and multinucleated

giant cells (arrows), confirmed the presence of mucus extravasation phenomena (D, x40).
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CKAE1/AE3 ' Tea ' K§67

Figure 2. Immunohistochemical analysis, through consecutive (serial) sections, revealed
strong expression of CD68, CD163 and CD11c, with weak positivity for FXllla, notably
delimiting a central cavity, and supporting a macrophage lineage cells (A-D). Scarce dendritic-
like cells and residual salivary gland parenchyma were S100 positive (E). The
lymphoplasmacytic infiltrate was constituted by CD3+ T cells, with CD8+ higher than CD4+ T
cells, permeated by CD20+ B cells (F-1). At the periphery, sheets of reactive (similar
kappa/lambda ratio) CD138+ plasma cells were evidenced (J-L). pan-CK AE1/AE3 and EMA
highlighted the residual salivary gland parenchyma involved by inflammatory cell infiltrate (M,
N). The Ki-67 proliferation index was <5% (O). Notice the typical focal lymphocytic sialadenitis,
including germinal center, at the right side (E-O). (A-D, x10; E-O, x5).
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4 CONCLUSAO

Nossos resultados mostram diferencas histomorfologicas (area e diametro) e
imunofenotipicas (perfil de expressdo de D2-40 e CD57), sugerindo interacdes
celulares e/ou moleculares distintas na patogénese de centros germinativos ao avaliar
comparativamente SLF em pacientes com SSp e pacientes ndo-SS néo-sicca.

A expresséo de células dendriticas plasmocitoides CD123+ e CD303+ na SLF
de pacientes com SSp, com diferencas significativas, ao comparar com pacientes nao-
SS néo-sicca, sugere implicacfes diagndsticas e imunomodulatérias dessas células
na SSp.

A populacdo macroféagica pode contribuir na elucidacdo da resposta imune e

inflamatoria da SS e de possiveis alvos terapéuticos.
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A sindrome de Sjogren (SS) é uma doenca autoimune crénica sistémica que afeta principalmente as
glandulas salivares e lacrimais, ocasionando xerostomia e ceratoconjuntivite sicca, respectivamente.
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menores, células TCD8+, células B e plasmécitos; e em etapas finais ha presenca de fibrose, o que contribui
com a disfuncdo do érgdo. Estudos tem mostrado que além das populagbes de linfocitos, outras células
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do projeto original deve ser apresentada a este CEP em nova versao, de
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