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Uma crianga pronta para nascer, perguntou a Deus:

- Senhor, dizem que descerei para a Terra amanha, mas como vou viver |4, sendo assim, tdo pequena
e indefesa?

E Deus falou:

- Entre muitos anjos, eu escolhi um muito especial para vocé. Esse Anjo esta lhe esperando e tomara
conta de vocé.

A crianga, curiosa, continuou:

- Mas, me diga uma coisa, Senhor, aqui no céu eu nao faco nada, a ndo ser cantar e sorrir, 0 que €
suficiente para que eu seja feliz... Como seréa la na Terra?

E Deus, pacientemente falou:

- Seu Anjo ir4 cantar e sorrir para vocé. A cada dia, a cada instante, vocé sentira o amor do seu Anjo e
serd feliz.

A crianga queria saber mais e perguntou:

- E como vou entender, quando falarem comigo, se eu ndo conheco a lingua que as pessoas da Terra
falam?

E Deus respondeu:

- Com muita paciéncia e carinho, seu Anjo vai lhe ensinar a falar.

A crianca quis saber mais:

- E 0 que vou fazer quando eu quiser falar contigo, Senhor?

Deus disse:

- Seu Anjo vai juntar suas méaos e lhe ensinar a orar.

A crianca, preocupada, perguntou também:

- Eu ouvi dizer que na Terra existem homens maus. Quem ira me proteger dos perigos?

Deus, entéo, respondeu:

- Seu Anjo ira defender vocé, mesmo arriscando sua prépria vida.

A crianga queria saber muito mais e falou:

- Ent&o serei sempre triste porque ndo o verei mais, Senhor!

Deus disse:

- Seu Anjo sempre ira Ihe falar de Mim. Vai lhe ensinar a maneira de vir a Mim. E Eu, sempre estarei
dentro de vocé!

Nesse momento, havia muita paz no Céu, mas, as vozes da Terra ja comegavam a ser ouvidas.

A criancga, apressada, pediu carinhosamente a Deus:

- Oh, Deus! Se este é o momento de ir para a Terra, por favor, me diga: qual o nome do meu Anjo?

E Deus respondeu:

- Vocé chamara o seu Anjo de MAE!

Fonte Mensagens e Poemas

http://mensagensepoemas.uol.com.br/dia-das-maes/um-anjo-chamado-mae-3.html



http://www.mensagensepoemas.com.br/
http://mensagensepoemas.uol.com.br/dia-das-maes/um-anjo-chamado-mae-3.html

LISTA DE SIMBOLOS E SIGLAS

Anti-HCV - Anticorpos contra o virus da hepatite C

AHV - Ambulatério de Hepatites Virais

c DNA - Fita de DNA complementar

CHC - Hepatite C crdénica do inglés “chronic hepatitis C”

COEP - Comité de Etica em Pesquisa

DEPE - Diretoria de Ensino e Pesquisa

DNA - Acido desoxiribonucléico do inglés “desoxiribonucleic acid”

EVA - Escala Visual Analdgica

FO-UFMG - Faculdade de Odontologia da Universidade Federal de Minas Gerais
FSE - Fluxo salivar estimulado

FSNE - Fluxo salivar ndo-estimulado

HE - Hematoxilina e eosina

HBV - virus da hepatite B do inglés “ hepatitis B virus”

HCV - virus da hepatite C do inglés “ hepatitis C virus”

HCV RNA - RNA do virus da hepatite C
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HIV - virus da imunodeficiéncia humana do inglés “human

immunodeficiency virus”
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lymphotropic virus”

IAG - Instituto Alfa de Gastroenterologia



MEH - Manifestacao Extra-Hepatica

nested-RT-PCR - dupla transcricdo reversa da reacdo em cadeia de polimerase

NIH - Instituto Nacional de Saude do inglés “National Institute of Health”
PCR - reacdo em cadeia de polimerase do inglés “polymerase chain
reaction”

RNA - Acido ribonucléico do inglés “ribonucleic acid”

RT-PCR - transcricdo reversa da reacdo em cadeia de polimerase do inglés

“reverse transcription-polymerase chain reaction”
SS - Sindrome de Sjoégren

UFMG - Universidade Federal de Minas Gerais
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RESUMO
Introducdo. O sialotropismo do HCV tem sido relacionado com a patogénese de
manifestacdes extra-hepaticas, como xerostomia e sialoadenite, em pacientes com
hepatite C crbnica. O objetivo do presente estudo foi investigar a prevaléncia do HCV
RNA na saliva e em glandulas salivares e suas possiveis associacbes com

xerostomia, hipossalivacéo e sialoadenite em pacientes com hepatite C crdnica.

Metodologia. 136 pacientes com diagndstico confirmado de hepatite C crbnica (anti-
HCV e HCV RNA PCR positivos) foram incluidos neste estudo transversal, sendo
critérios de excluséo a co-infecgédo pelo HIV e/ou HBV e pacientes em tratamento para a
hepatite C cronica. O estudo foi aprovado pelo Comité de Etica em Pesquisa da UFMG.
HCV RNA foi investigado por meio de nested-RT-PCR em amostras de saliva de todos
0S pacientes e em amostras de glandulas salivares de 65 pacientes. A presenca de
xerostomia foi avaliada, e os fluxos salivares néo estimulado (FSNE) e estimulado
(FSE) foram mensurados. FSNE e FSE <0,1ml/min e <0,7ml/min respectivamente,
foram considerados como hipossalivacdo. Sintomas e sinais clinicos de sialoadenite e a
presenca histolégica de infiltrado inflamatério na glandula salivar de labio inferior foram
também avaliados. Exames intra-bucais foram realizados em todos os pacientes. As
possiveis associacdes entre as diferentes variaveis, incluindo dados demograficos e
histéria médica dos pacientes, foram investigadas pelas analises uni e multivariada,

usando os programas Stata 10.0 e EPIINFO 3.4.3.

Resultados. A amostra foi composta por 71 (52,2%) homens e 65 (47,8%) mulheres,
com média de idade de 58,1 anos. Xerostomia foi relatada em 48/136 (35,3%)
pacientes. Hipossalivacdo foi observada em 16 (11,8%) amostras de FSNE e em 21
(15,4%) de FSE (p=NS). HCV RNA foi detectado nas amostras de saliva de 53/136
(39.0%) pacientes e nas glandulas salivares de 12/65 (18,5%) pacientes. Seis (9,2%)
dos 65 pacientes apresentaram concomitantemente o HCV RNA na saliva e em

glandulas salivares. Em 11/136 (8,0%) pacientes xerostomia e hipossalivacdo foram
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observadas simultaneamente, e HCV RNA foi detectado na saliva e nas glandulas
salivares de 2/11 (18,2%) pacientes. Embora em nenhum paciente sinais e sintomas
clinicos de sialoadenite estivessem presentes, em 31/65 (47,7%) casos o diagnéstico
histologico de sialoadenite péde ser realizado. HCV RNA foi detectado em amostras de
saliva de 12/31 (38,7%) e em glandula salivar de 3/31 (9,7%) dos pacientes com
sialoadenite. Alteracdes de mucosa bucal foram diagnosticadas em 76/136 (55,9%)
pacientes. Estatisticamente ndo houveram associac¢des significantes entre as variaveis

estudadas.

Conclusao. Xerostomia, hipossalivacdo e sialoadenite sdo frequentes em pacientes
com CHC. Entretanto, essas alteragfes de glandulas salivares ndo puderam ser
associadas com a presenca de HCV RNA na saliva e em glandula salivar, em
discordancia com o sialotropismo do HCV descrito na literatura. Nossos resultados nao
descartam, no entanto, a possibilidade de que as desordens de glandulas salivares em
pacientes com hepatite C crdnica possam ser consequéncia de mecanismos imune-
induzidos pelo virus. Assim, outras investigacdes sobre 0s aspectos patogénicos dessa

associacao se fazem necessarias.

Palavras chaves: HCV RNA,; saliva; hepatite C crénica; HCV, xerostomia, glandulas

salivares.
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ABSTRACT
Background and aims. The sialotropism of HCV has been implicated in the
pathogenesis of oral extrahepatic manifestations, as xerostomia and sialadenitis, in
patients with chronic hepatitis C. The aim of this study was to investigate the
prevalence of HCV RNA in saliva and salivary glands and its possible association with

xerostomia, hyposalivation and sialadenitis in patients with chronic hepatitis C.

Methods. 136 patients with confirmed diagnosis of chronic hepatitis C (anti-HCV and
HCV RNA PCR positive) were included in this cross sectional study, after exclusion of
HIV and/or HBV coinfection, and patients under HCV treatment. The study was
approved by Ethical Board of UFMG. HCV RNA was investigated by nested RT-PCR in
saliva samples of all patients and in minor salivary gland of 65 patients. Xerostomia was
evaluated and non-stimulated (NSSF) and stimulated (SSF) salivary flows were
measured. NSSF and SSF <0.1ml/min and <0.7ml/min, respectively, were indicative of
hyposalivation. Clinical evidence of sialadenitis and the histopathological presence of
inflammatory infiltration in salivary glands were also evaluated. Oral exam were
performed in all patients. The possible associations among the different variables,
including demographical data and medical history, were tested by univariate and

multivariate analyzes using Stata 10.0 and EPIINFO 3.4.3 software.

Results. The sample comprised 71 (52.2%) men and 65 (47.8%) women, and mean age
of 58.1 years. Xerostomia was reported by 48/136 (35.3%) patients. Hyposalivation was
observed in 16 (11.8%) NSSF samples and in 21 (15.4%) SSF (p=NS). HCV RNA was
detected in saliva of 53/136 (39.0%) patients and in salivary glands of 12/65 (18.5%)
patients. Six (9.2%) of 65 patients had concomitant the HCV RNA in saliva and salivary
glands. In 11/136 (8.0%) patients, xerostomia and hyposalivation were observed
simultaneously, and HCV RNA was detected in saliva and salivary glands in 2/11
(18.2%) patients. Although none showed clinical evidence of sialadenitis, in 31/65

(47.7%) patients histological diagnosis of sialadenitis could be made. HCV RNA was
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detected in saliva samples of 12/31 (38.7%) and in salivary glands of 3/31 (9.7%)
patients with sialadenitis. Oral mucosal conditions were diagnosed in 76/136 (55.9%)

patients. There was not association among the studied variables.

Conclusion. Xerostomia, hyposalivation and sialadenitis are frequent in patients with
CHC. However, these alterations of salivary glands could not be associated with the
presence of HCV RNA in saliva or salivary glands, in disagreement with sialotropism of
HCV described in the literature. However, our results do not exclude the possibility of
salivary glands disorders in chronic hepatitis C patients as a consequence of immune
mechanism prompted by virus. Thus, further investigations of the pathogenic aspects of

this association are necessary.

Key Words: HCV RNA; saliva; chronic hepatitis C; HCV, xerostomia, salivary glands.
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A hepatite C € uma doenca, na grande maioria dos casos, crbnica, silenciosa,
grave, com altas taxas de mortalidade e morbidade, representando a maior causa
atual de transplantes hepéaticos no mundo. Considerando-se, assim, a atual
importancia clinica da hepatite C no contexto mundial, sdo urgentes as investigagcdes
direcionadas a essa doenca, elucidando aspectos importantes ligados a patogénese

do virus da hepatite C (HCV).

Diferentes manifestacdes extra-hepaticas (MEH), j& bem determinadas na
literatura, podem fazer parte do quadro da hepatite C crbnica, e seu reconhecimento
pode representar a chance de diagndéstico precoce em pacientes HCV positivos que
desconhecem seu estado de portador viral. Embora alguns estudos tenham descrito
diferentes manifestac6es bucais em pacientes com hepatite C cronica, o liquen plano
e a sialoadenite tém sido consideradas, de forma mais consistente, como as principais

manifestacdes extra-hepaticas bucais da doenca.

Embora com prevaléncias diferentes relatadas na literatura, o HCV tem sido
detectado na saliva dos pacientes com hepatite C crénica, o que poderia sugerir uma
possivel transmissdo do HCV a partir da contaminagéo pela saliva, em pelo menos
alguns casos. No entanto, o mecanismo pelo qual o virus infecta a saliva e seu

significado clinico permanecem ainda desconhecidos.

A deteccdo do HCV em tecidos epiteliais de pacientes com liquen plano bucal e
em tecidos de glandulas salivares descrita na literatura, sugere que tecidos extra-
hepéticos possam ser reservatorios do HCV podendo acarretar efeito na transmisséo e
morbidade da doenca. Sobretudo, tem-se sugerido que o HCV teria um triplo tropismo
(hepatotropismo, linfotropismo e sialotropismo), embora o mecanismo e a importancia

clinica associada a patogénese viral ainda ndo sejam bem estabelecidos.

Resultados conflitantes sobre a presenca do HCV na saliva e em glandulas
salivares dos pacientes com hepatite C crbnica tém sido relatados na literatura.

Adicionando evidéncias ao sialotropismo do HCV, alguns autores sugerem que as
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alteracGes de glandulas salivares, como xerostomia, hipossalivacdo e sialoadenite

podem representar manifestaces extra-hepaticas bucais da hepatite C crbnica.

A presenca do HCV em amostras de saliva e de glandulas salivares pode
representar uma evidéncia direta ou indireta do envolvimento do virus nas alteragbes
de glandulas salivares, tais como xerostomia, hiposalivacdo e sialoadenite. Assim
sendo, estudos investigativos tentando esclarecer essa possivel correlacéo, incluindo
amostras representativas da populacdo, técnicas com alta sensibilidade e

especificidades para detecgédo do HCV, se fazem necessarios.
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2. Revisao de literatura
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2.1 HEPATITE C CRONICA

O virus da hepatite C (HCV), um RNA virus, foi identificado por Choo e
colaboradores em 1989, sendo considerado o maior causador de doenca hepatica
cronica e o maior responsdavel por transplantes hepaticos na Europa e Estados Unidos
(ALTER et al.,, 2007). Em 1994, Simmonds e colaboradores estabeleceram uma
classificacdo de variantes baseadas nas sequéncias genémicas do HCV em seis tipos

ou genoétipos, denominados 1a/lb, 2a/2b, 3, 4, 5 e 6 (NIH, 2002).

As principais formas de infec¢do pelo HCV incluem as hemotransfusfes, o uso
de drogas ilicitas, os transplantes de 6rgdos sélidos, as hemodialises, a transmissao
percutanea, e menos frequentemente, a transmissado sexual (MODI; LIANG, 2008). Em
decorréncia do maior controle dos hemocentros, a transmissdo a partir de uso de
drogas ilicitas tem se tornado, atualmente, a principal forma de aquisicdo do HCV
(LUCIDARME et al., 2007). Entretanto, em grande numero de pacientes a forma de

contaminacéo ndo pode ser identificada (GROSSMANN et al. 2007).

Estima-se que 180 milhdes de individuos sejam infectados pelo HCV em todo o
mundo (GHANY et al.,, 2009). O Ministério da Saude considera que a prevaléncia
nacional se aproxima de 1,2% (BRASIL, 2008), podendo estar subestimada, devido a
sub-notificagdo dos casos, aos aspectos assintomaticos da doenca e as dificuldades

de diagnostico e tratamento (SOUZA et al., 2004).

A doenca cronica € assintomatica ou oligossintomética na maioria dos casos,
com manifestacdes clinicas somente em fases avancadas de acometimento hepatico.
O diagnéstico é, muitas vezes, casual a partir de exames de avaliagdo de rotina
(BRASIL, 2008), por meio de triagem em hemocentros ou por sintomas nao
especificos, como a hemorragia digestiva alta, dificultando o diagndstico precoce da

doenca (SOUZA et al., 2004).
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O percentual de pacientes com infeccdo cronica que evolue para cirrose
hepatica apos 20 a 25 anos de infecgéo varia de 5% a 20%. Uma vez estabelecida a
cirrose, cerca de 1 a 2% dos pacientes evoluem, anualmente, para o hepatocarcinoma
(STRADER et al., 2004). O risco de desenvolvimento de hepatocarcinoma em
pacientes positivos para o0 HCV é cerca de 20 vezes maior que em pacientes
negativos para esse virus (SUN et al., 2003). De acordo com NIH (2002), a hepatite
crénica pelo virus C pode ser letal em 5 a 10% dos pacientes apds 10 a 30 anos de

infeccdo, em razéo de cirrose descompensada ou hepatocarcinoma.

Ha poucas evidéncias de que o modo de transmissao e fatores virais, como a
carga e o genotipo viral, possam influenciar na histéria natural da hepatite C cronica.
Acredita-se que esses fatores tenham maior influéncia na resposta terapéutica do que

na evolucao da doenca (GHANY et al., 2009).

N&o obstante, diversos fatores do hospedeiro tém influéncia na evolugéo da
doenca hepética, principalmente o uso de alcool (MUELLER et al., 2009), a idade
guando da exposicao viral, 0 sexo masculino e a co-infeccdo com outros virus, como o
da hepatite B (HBV) e o da imunodeficiéncia adquirida (HIV), além de alteracdes no

metabolismo do paciente (ALBERTI; BENVEGNU, 2003).

A ingestdo de alcool, a aquisicdo do virus C apds os 40 anos e 0 sexo
masculino estdo associados a progressao mais rapida da doenca, aumentando o risco
de cirrose e suas complicagbes (NIH, 2002). Condi¢Bes sistémicas como a
hemocromatose, a hemossiderose, a esteatose e a diabetes mellitus tipo Il tém sido
associadas a maior gravidade da hepatite C, contribuindo para o desenvolvimento de

cirrose (ALBERTI; BENVEGNU, 2003).

Mais de 74% dos pacientes infectados pelo HCV pode desenvolver pelo menos
uma manifestacéo extra-hepatica (MEH) durante o curso da infeccdo (GALOSSI et al.,

2007; ZIGNEGNO et al.,, 2008). Essas MEH devem-se, possivelmente, a uma
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infiltracdo viral nos tecidos envolvidos ou a mecanismos imunologicamente mediados

(ARRIETA et al., 2001).

Embora varias manifestac¢des intrabucais tenham sido descritas como MEH em
pacientes com o HCV, o liquen plano e a sialoadenite sdo consideradas como as mais
frequentes nesse grupo de pacientes (LODI et al., 1998; HENDERSON et al., 2001;
CARROZZO, 2001; FIGUEIREDO et al., 2002; CARROZZO; GANDOLFO, 2003,
CHAINANI-WU et al.,, 2004; GROSSMANN et al, 2007; CARROZZO, 2008;
GROSSMANN et al., 2009). Doencas relacionadas a distarbios de glandulas salivares,
como xerostomia, sindrome de Sjogren e sialoadenites (CACCOUB et al., 2000;
NAGADO et al., 2003; OHOKA et al., 2003) tém sido associadas a infec¢éo cronica pelo
virus C. O HCV foi detectado na saliva (ROY et al., 1999; HERMIDA et al., 2002) e
tecido epitelial de glandulas salivares (ARRIETA et al., 2001) de pacientes com
hepatite C, sugerindo uma relacéo entre alteragfes de glandulas salivares e a infecgéo

pelo HCV.

Ramos-Casals et al. (2001) sugerem que o HCV tenha um triplo tropismo
tecidual: hepatotropismo, linfotropismo e sialotropismo. Esse fato poderia explicar a
grande prevaléncia de sindrome sicca, crioglobulinemia e desordens linfoproliferativas
observadas nos pacientes com hepatite C crbnica. Autores como Caccoub et al.
(1999) sugerem como principais fatores de risco para MEH a idade avancada, o sexo
feminino e a fibrose hepética extensa. Entretanto, a real patogénese que envolve o
HCV e as diferentes MEH que acometem esse grupo de pacientes ndo esta, ainda,

bem estabelecida.
2.2 ALTERACOES DE GLANDULAS SALIVARES E HEPATITE C CRONICA

A partir dos achados de Haddad et al. (1992), associando o HCV as alteracbes
de glandulas salivares, a xerostomia, a sialoadenite e a Sindrome de Sjégren tém sido
as mais descritas na literatura (NAGAO et al., 2003; OHOKA et al., 2003; CARROZZO,

2008).
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A deteccdo do HCV RNA por meio da técnica de reacdo em cadeia de
polimerase por transcriptase reversa (RT-PCR) em amostras de saliva foi descrita em
diferentes estudos, com frequéncias que variam de 0% (FRIED et al., 1992) a 100%
(TAKAMATSU et al., 1990). Gongalves et al. (2005), em um estudo realizado em
pacientes brasileiros, detectou o HCV RNA em 20,5% de amostras salivares.
Diferentes estudos mostraram, também, que pacientes com hepatite C crdnica
apresentam maior frequéncia de infiltrado inflamatorio linfocitario em glandulas
salivares que individuos néo infectados pelo HCV (LODI et al., 1998; NIH, 2002;
PIRISI et al., 1994; ZIGNEGO et al., 2008). A grande variabilidade das metodologias
empregadas nos diferentes estudos pode ser responsavel pelas discrepancias nos

resultados relatados na literatura.

2.2.1 XEROSTOMIA, HIPOSSALIVACAO E SIALOADENITE

~

A xerostomia refere-se a sensagdo subjetiva de boca seca e acomete,
principalmente, mulheres acima de 60 anos de idade (DAVIES et al., 2002). Dentre os
fatores relacionados com essa desordem pode-se citar a aplasia de glandula salivar, a
idade avancada, o fumo, a respiragdo bucal, a radioterapia local, a sindrome de
Sjogren, a infeccdo pelo HIV, HTLV e HCV, além de alguns medicamentos como
antihipertensivos, antidepressivos, antihistaminicos, descongestionantes,

antipsicoticos, e anticolinérgicos (PORTER et al., 2004).

A associacao entre xerostomia e evidéncia objetiva de disfuncdo da glandula
salivar, como a hipossalivacdo, é descrita na literatura (BERGDAHL et al., 2000;
JENSEN et al., 2003). Alguns autores sugerem que a mensuragédo do fluxo salivar
poderia ser importante para identificacdo de hipofuncdo ou anormalidade da glandula

salivar, como na Sindrome de Sjogren (VITALI et al., 2002).

A xerostomia acomete de 10 a 20% dos pacientes infectados pelo HCV
(CACOUB et al., 1999, 2000), embora uma fraca associa¢éo entre queixa e evidéncia

objetiva de hipossalivagdo tenha sido relatada (FERREIRO et al., 2002). Diferentes
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estudos mostram que mais de 80% dos pacientes infectados com o HCV pode
manifestar algum tipo de alteracéo salivar (ALMASIO et al, 1992; HADDAD et al, 1992;
TALIANI et al, 1997; CACOUB et al, 1999, 2000; VERBAAN et al, 1999; HENDERSON
et al, 2001; LOUSTAUD-RATTI et al, 2001; FERREIRO et al, 2002), representada,
principalmente, por sinais histolégicos de sialoadenite leve (HADDAD et al, 1992;
LOUSTAUD-RATTI et al, 2001). Entretanto, a evidéncia clinica de xerostomia ou de
xeroftalmia estd frequentemente ausente (PIRISI et al, 1994). Dessa forma, novas
investigacdes de associacdo entre xerostomia, evidéncia objetiva de hipossalivacdo e
deteccdo do HCV na saliva de pacientes com hepatite C cronica sao necessarias para

elucidar as discordancias encontradas na literatura.

A sialoadenite e a Sindrome de Sjogren sdo as alteracdes de glandulas
salivares mais associadas a infeccdo pelo HCV (CARROZZO, 2008) sendo as
sialoadenites diagnosticadas a partir da histéria e manifestacées clinicas do paciente
(WANG et al., 2009). Entretanto, o diagndstico histoldgico utilizando os critérios de
Chisholm e Mason (1968), pode classificar a sialoadenite baseado na quantificagdo do
infiltrado inflamat6rio no tecido glandular. Ja4 a Sindrome de Sjogren (SS), uma
desordem reumatica auto-imune, acomete primariamente as glandulas salivares e
lacrimais resultando em xerostomia e xeroftalmia (sindrome de Sjégren primaria),
decorrentes de uma infiltragdo linfocitaria glandular (FOX, KING, 1992). Quando
associada a outra doenca auto-imune como artrite reumatoide ou lipus eritematoso
sistémico, é classificada como sindrome de Sjogren secundaria (FOX, 2005).
Acometem, predominantemente, pacientes do sexo feminino e de meia-idade (FOX et
al., 2000; FOX et al., 1999), sendo o diagnostico baseado no critério proposto pelo

Concenso do Grupo Americano e Europeu de 2002 (VITALI et al., 2002).

Pacientes infectados pelo HCV frequentemente apresentam uma forma de
sialoadenite semelhante, histologicamente, a Sindrome de Sjogren primaria, nomeada

de Sjogren-like, apesar de suas distintas caracteristicas clinicas (SCOT et al., 1997,
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MADRID et al., 2004). E possivel, nas sialoadenites associadas ao HCV, que as
células epiteliais das glandulas salivares, em contato continuo com a saliva
contaminada com o HCV, sejam alvos indiretos de mecanismos imunolégicos. Esses
seriam suscitados pela presenca do virus explicando, assim, a infiltracdo linfocitica

observada nesses quadros (SCOT et al., 1997).

O HCV foi detectado em glandulas salivares (parétidas, labiais e
submandibulares) de pacientes com hepatite C cronica (ARRIETA et al.,, 2001),
embora os resultados sejam contraditérios (TALIANI et al., 1997). Estudos que utilizam
métodos mais sensiveis e especificos para deteccdo do RNA viral nas glandulas
salivares vém sendo realizados para se identificar quais células sao especificamente

infectadas (COLL et al., 1997; ROY, BAGG, 1999; ARRIETA et al., 2001).

N&o ha, também, evidéncias conclusivas da possivel relacdo entre um quadro
grave de sialoadenite com um quadro avancado de hepatite C crénica (OHOKA et al.,
2003). Fatores relacionados ao virus, tais como o genotipo e a carga viral, também
parecem ndo apresentar relagdo com a sialoadenite nesses pacientes (PAWLOTSKY
et al, 1994; LOUSTAUD-RATTI et al, 2001). No entanto, a real associa¢do entre a
presenca do HCV na saliva e em glandulas salivares e as alteracbes de glandulas
salivares como xerostomia, hipossalivacdo e sialoadenite ainda ndo estd bem

estabelecida.
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3. Objetivos
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3.1. Objetivo geral

Investigar possiveis alteracbes de glandulas salivares em pacientes com

hepatite C cronica.

3.2. Objetivos especificos

1.

Investigar a presencga do virus da hepatite C (HCV) em amostras de saliva e

em amostras de glandulas salivares pela técnica da nested-RT-PCR.

Determinar a prevaléncia de xerostomia e hipossalivacéo, e sua relagdo com a

presenca do HCV na saliva e em glandulas salivares.

Avaliar a prevaléncia de sialoadenite e Sindrome de Sjogren clinica e
histologicamante, relacionando com a deteccdo do HCV na saliva e em glandulas

salivares.

Determinar a prevaléncia de alteragdes de mucosa bucal encontrada nesse
grupo de pacientes e sua relagdo com xerostomia, hiposalivagéo e sialoadenite e a

presenca do HCV na saliva e em glandulas salivares.

Correlacionar as alterac6es das glandulas salivares com dados demogréficos,

relativos & doenca hepatica e a histéria médica dos pacientes.
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4. Metodologia
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Foram avaliados, através de um estudo transversal, pacientes com hepatite C
crébnica do Ambulatério de Hepatites Virais do Instituto Alfa de Gastroenterologia do
Hospital das Clinicas da UFMG (AHEV-IAG/HC-UFMG). Pacientes com co-infeccao

pelo HIV, HLTV ou HBV, e sob tratamento contra o HCV foram excluidos do estudo.

O célculo amostral para o estudo piloto foi baseado no dado de prevaléncia do
HCV em saliva de pacientes com hepatite C crbnica (20,5%) encontrado por
Gongalves et al. (2005), totalizando 24 pacientes. A partir da prevaléncia encontrada
(45,2%) no estudo piloto, a amostra foi recalculada obedecendo a férmula de
estimativa de propor¢édo (KIRKWOOD, 1996), utilizando-se nivel de precisédo de 2% e
o nivel de confianca de 95%, e considerando-se 12 novos casos de hepatite C crbénica
por més, durante 12 meses. A amostra do estudo principal foi determinada em 136
pacientes. Objetivando-se investigar possiveis diferencas de prevaléncia do HCV RNA
nos fluxos salivares ndo-estimulado (FSNE) e estimulado (FSE) usou-se 53 amostras
de saliva (estudo preliminar). Como ndo houve diferenca estatisticamente significante
de prevaléncia entre os fluxos estudados, optou-se pela investigagdo do HCV RNA

apenas nos FSNE dos 83 pacientes restantes (Fig. 1).

Os pacientes foram submetidos a anamnese e exame intrabucal de rotina,
sendo compilados os dados demograficos, relativos a historia médica e a doenca

hepética em ficha clinica elaborada para esse estudo (ANEXO 1).

Inicialmente, o0s pacientes responderam a um questionario relativo a
xerostomia, a fim de quantificar a percepcao de sensacéo de boca seca, usando-se o
método da Escala Visual Analdgica (EVA) (PAI et al., 2001) (ANEXO 2). Quando
presente, a xerostomia foi classificada em leve, moderada e severa de acordo com 0s
critérios de Ferreiro e colaboradores (2002). Quando necessario, foi instituido

tratamento com saliva artificial.
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Foi realizada a mensuracdo do FSNE e FSE na consulta inicial, em todos os
pacientes. Os fluxos foram coletados utilizando-se o método da drenagem e o método
da borracha, respectivamente (ALMSTAHL; WIKSTROM, 2003). No momento da
coleta os pacientes foram colocados em um ambiente tranquilo, abstendo-se de agua,
alimentos e higienizacdo por 60 minutos. Nos casos de portadores de proteses, foi

solicitada a sua remocao.

Para o FSNE os pacientes foram orientados a depositar toda saliva acumulada
em um tubo Falcon estéril de 50mL, durante 3 minutos. O FSE foi coletado com uso de
borracha estéril, seguindo-se 0 mesmo protocolo. O volume de cada coleta foi medido
e ajustado para fluxo em ml/min para cada paciente (NAVAZESH et al., 2002). Para o
FSNE, o fluxo < 0,1 ml/min foi considerado hipossalivacéo, e para o FSE os valores de

hipossalivagéo < que 0,7 ml/min (JENSEN et al., 2003).

As amostras de saliva foram armazenadas em freezer a -80°C no Laborat6rio
de Parasitologia Celular e Molecular do Centro de Pesquisa René Rachou-Fundacédo
Oswaldo Cruz (FIOCRUZ), para a investigacdo quanto a presenca do HCV RNA por
meio da técnica de nested-RT-PCR (GONCALVES et al., 2005). Para a extracdo do
RNA viral nas amostras de saliva utilizou-se o kit Qiaamp viral RNA. O cDNA foi
sintetizado utilizando-se um iniciador especifico da regido 5' ndo codificante (5' UTR) e
transcriptase reversa (Superscript, Invitrogen). A amplificacdo do cDNA foi feita pela

técnica de nested-RT-PCR com iniciadores especificos (OLIVEIRA et al., 1999).

Apos a obtencdo dos dados relativos a xerostomia e fluxo salivar, todos os
pacientes foram encaminhados a Clinica de Patologia e Semiologia da Faculdade de
Odontologia da UFMG para coleta de fragmento de glandula salivar menor, no |abio
inferior. A amostra tecidual foi dividida em duas partes: uma seccao foi processada,
corada por hematoxilina-eosina e examinada histologicamente para analise da

morfologia glandular e presenca de infiltrado inflamatério (CHISHOLM e MASON,
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1968). A outra parte da amostra foi armazenada em RNA-later overnight a 4° C, e em
seguida congelada a -20° C para investigacdo do HCV RNA no tecido glandular
através da extracdo do RNA viral (Kit RNAeasy fini handbook Qiagen). A obtencédo
do cDNA e sua amplificagdo seguiram a técnica utilizada para a saliva, sendo todo o

tecido glandular masserado, previamente a extracdo do RNA viral.

Os pacientes foram ainda investigados quanto a presenca de sinais e sintomas
clinicos compativeis com sialoadenite e Sindrome de Sjogren, bem como avaliados
guanto a presenca de alterag6es de mucosa bucal, incluindo varia¢gdes de normalidade

e lesbes de mucosa.

Para a analise qualitativa e quantitativa do infiltrado inflamatério das amostras
de glandulas salivares, quando presente, utilizou-se os critérios de Chisholm e Mason
de 1970. Foram confeccionadas trés laminas de cada caso com cortes seriados de 4
pMm de espessura. Foi realizada a correlacéo inter-examinadores, por meio do teste de
Kappa, que mostrou concordancia de 85%. Em seguida, todas as laminas de cada
caso foram avaliadas por um Unico examinador, sendo uma selecionada, levando-se

em consideracao aquela com maior grau de infiltrado inflamatorio.

Este estudo foi aprovado pelo Comité de Etica em Pesquisa da UFMG (COEP-
UFMG) e pela Diretoria de Ensino, Pesquisa e Extensdo do Hospital das Clinicas
(DEPE-HC) segundo Parecer n°® ETIC192/06 (ANEXO 3) e n°® 080/06 (ANEXO 4),
respectivamente. Todos os pacientes foram convidados a participar do estudo por

meio de assinatura de Termo de Consentimento Livre e Esclarecido (ANEXO 5).

Os dados obtidos foram armazenados e a andlise estatistica uni e multivariada
(regresséo logistica) realizada por meio do programa Stata versdo 10.0, e EPIINFO

3.4.3.
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Association between salivary flow and HCV RNA detection in saliva samples
from patients with chronic hepatitis C: a preliminary study

Running title: HCV in saliva from Brazilian patients

Aim. The aim of this study was to evaluate the frequency of HCV RNA in saliva samples
from a group of Brazilian patients with chronic hepatitis C in the stimulated and the non
stimulated salivary flows, considering the possibility of the saliva may be the source of

HCYV infection in some cases.

Subjects and Methods. Symptoms of xerostomia were assessed, and matched non
stimulated and stimulated saliva samples from 24 chronically infected HCV patients were
collected and stored at —800C. The presence of HCV RNA was investigated by reverse
transcription-polimerase chain reaction (RT- nested-PCR). Data regarding age, gender,
time lapsed since the diagnosis, risk factors for HCV infection, status of liver biopsies

(Metavir), xerostomia and hyposalivation were assessed.

Results. In eleven non stimulated saliva samples (45.8%) and in 14 stimulated saliva
samples (58.3%) of the 24 patients HCV RNA was detected. This difference was not
statistically significant (p=0.47). Six patients (25.0%) complained of oral dryness, but in
only 3 patients (12.5%) could the hyposalivation be demonstrated. No significant
correlation between the presence of HCV RNA in saliva and age, gender, clinical

presentation, risk factors for HCV infection, or xerostomia could be observed.

Conclusion. The frequency of HCV RNA in saliva samples in Brazilian patients with
chronic hepatitis C was higher than that previously reported in Brazil, and differences
between non stimulated and stimulated saliva were not observed. According to these
results, efforts should be made to clarify the possible role of the presence of HCV in

saliva and its possible infective capacity.

Key Words: HCV RNA,; saliva; chronic hepatitis C; HCV.
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INTRODUCTION

Hepatitis C virus (HCV) infection is a major cause of chronic liver disease and
liver-related morbidity and mortality worldwide [25] and is the most prevalent reason for
liver transplants in Europe and in the USA [26]. About 170 million people around the
world are infected with HCV [25], with an estimated prevalence of 1.23% in the Brazilian

population [30].

Routes of HCV transmission include blood transfusion, intravenous drug use,
solid organ transplants, hemodialysis, and, less frequently, sexual intercourse [25].
However, in a large number of hepatitis C carriers the route of infection can not be

identified [13].

Up to 74% of the HCV-infected patients may develop at least one extra hepatic
manifestation (EHM) during the course of the infection [3], such as salivary gland
disorders [38]. This association was first reported by Haddad et al. [14] in 1992 where
the authors suggested that an autoimmune reaction could explain lymphocytic
infiltration, even if in uninfected organs. Later reports found histologic evidence of
salivary gland lymphocytary infiltration in patients with chronic hepatitis C in higher

percentages than in healthy individuals [28; 34].

The presence of the HCV RNA by RT-PCR in saliva was detected in different
studies, with a frequency ranging from 0 to 100% [11; 35]. Gongalves et al. [12], in a
study conducted with Brazilian patients, detected the HCV RNA in 20.5% of the saliva
samples in patients who had HCV RNA in their plasma. The heterogeneity of study
design, and population and different methodologies used as saliva sampling methods
may be responsible for these discrepancies. However, as the source of HCV infection in
many patients with chronic hepatitis C cannot be identified [13], these findings suggest
that the saliva might be, at least in some cases, an important HCV transmission route in
patients with whom it is impossible to determine any risk factor which may point toward

the acquisition of the infection [10].
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Xerostomia in patients with chronic hepatitis C ranges from 10 to 20% [3; 22].
The association between symptoms of dry mouth and objective evidence of salivary
gland dysfunction has been described in previous literature [10; 15]. It has been
suggested that whole saliva could be used as a screening test for identifying a
suspected exocrine hypofunction and an abnormality in the salivary gland, such as the

Sjogren Syndrome [36].

As the presence of HCV in saliva samples may be an indirect evidence of
salivary gland involvement, the aim of this study was to investigate the frequency of HCV
RNA in saliva samples from a group of Brazilian patients with chronic hepatitis C in the
stimulated and the non stimulated salivary flows, considering the possibility of the saliva

may be the source of HCV infection at least in some cases.

PATIENTS AND METHODS

Patients

Twenty four patients with chronic hepatitis C diagnosed in the Viral Hepatitis
Ambulatory Clinic of Instituto Alfa de Gastroenterologia at the Clinical Hospital of the
Universidade Federal de Minas Gerais (IAG-HC/UFMG), Belo Horizonte, Brazil were
evaluated. All patients were tested using the reverse transcription-polimerase chain
reaction (RT-PCR) and tested positive for serum HCV RNA. The patients were selected
according to the following inclusion criteria: absence of other concomitant liver diseases,
and tested negative for HIV-1/2 or HBV co-infections. Patients receiving anti-viral
treatment were also not included in this study. Liver biopsy, ultrassonography, and upper
gastrointestinal endoscopy were performed, when necessary, to confirm the diagnosis of

significant liver disease.

Data regarding age, gender, time lapsed since the diagnosis, risk factors for HCV
infection, symptoms, status of liver biopsies (Metavir), and genotype were assessed

through the medical records.
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Intra-oral examination was performed on each patient under artificial light, using
disposable retractors and universal biohazard safety procedures. Patients who needed
incisional biopsies and histopathologic examinations for final diagnosis of oral mucosal
lesions were directed to the Department of Oral Pathology at the School of Dentistry of

Universidade Federal de Minas Gerais (UFMG).
Xerostomia

All patients were evaluated regarding the symptoms of xerostomia, as described
by Ferreiro et al.[9]. Patients that complained of dry mouth were submitted to treatment

with artificial saliva gel (Oral Balance- Biotene®).
Saliva samples

The stimulated and the non stimulated salivary flows were collected as follow:
patients were requested to refrain from eating, drinking, and oral hygiene procedures for
60 min before saliva collection. The spitting method was employed as follows: for the
whole non stimulated salivary flow (NSSF), the patients spit into a sterile 50 ml Falcon
tube for three minutes. Rates >0.1ml/min were considered normal [18]. For the whole
stimulated salivate flow (SSF), the patients chewed a sterile rubber cylinder and spit into
a sterile 50 ml Falcon tube for three minutes. Rates >0.7ml/min were considered normal

[18].

Saliva samples (NSSF and SSF) were stored at —800C, and the elapsed time

between the sample collection and cryopreservation was always less than two hours.
Nested RT-PCR for detection of HCV RNA in saliva

RNA extraction was performed using a commercial viral RNA isolation kit
(Qiaamp, Qiagem, Hildem Germany) following manufacturer’s instructions. Nested RT-
PCR was carried out, as described by Chan et al. [6], by amplifying a fragment of 251
bases pairs from 5’UTR region of HCV. Minor modifications were introduced by Oliveira

et al. [27]. Briefly, single-strand cDNA was synthesized from 18 uL of the RNA sample at
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420C for 50 minutes with 200 U of reverse transcriptase (Superscript Il, GIBCO, BRL,
Rockville, MD, USA) in 30 pyL of manufacturer supplied buffer containing 10 pmole of
primer 209 (ATACTCGAGGTGCACGGGTCTACGAGACCT), 10 mM of each dNTP, and
10nM of dithiothreitol. For the first-round of PCR, 2uL of cDNA were added to a mixture
containing 2 ul of 10x of the supplied PCR buffer, 5mM of MgCI2, 10 mM of each dNTP,
10 pmole of primers 939 (CTGTGAGGAACTACTGTCTT) and 209, and 5U of Tag DNA
polymerase (GIBCO/ BRL). The mixture was cycled 30x in a thermocycler (Perkin Elmer
Gene Amp PCR System 2400) at 950C for 5 minutes, 950C for 1 minute, 500 C for 1
minute, 720C for 1 minute, and 1x 720 C for 1 minute. The second-round of PCR
(nested) was carried out as above, using primers 940 (TTCACGCAGAAAGGGTCTAG)
and 211 (CACTCTCGGAGCACCCTATCAGGCAGT) as well as 1.5U of Taq
polymerase. The PCR products were electrophoresed in a 6% polyacrylamide gel, using
a vertical electrophoresis apparatus (Model S2 Life Technologies Inc.) and stained with
silver nitrate. The banding pattern was visualized and analyzed as described by

McOmish et al. (1994).
Statistical Analysis and Ethical Aspects

Salivary flow and the presence of HCV RNA in the saliva were analyzed in
relation to demographical, clinical, and analytical variables by applying Epilnfo version
3.0 software developed by the Center for Disease Control and Prevention. The Chi-
square or Fisher's exact tests were used to compare proportions and p values lower

than 0.05 were considered significant.

This study was approved by the Ethical Committee on Surveys from UFMG, and

an informed consent was obtained from all patients.
RESULTS

The group studied consisted of 13 females (54.2%) and 11 (45.8%) males, with a

mean age of 52.4 years (range 29-73 years of age). Sources of infection included blood
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transfusions in 10 cases (41.7%), intravenous drug use in 4 cases (16.7%),
percutaneous exposure in 2 cases (8.3%), and others in 4 cases (16.7%). Risk factors
could not be identified in 4 patients (16.7%). The mean time lapsed from the diagnosis of
hepatitis C virus infection was 3.1 years (range 0.1-12 years). Fourteen patients (58.3%)
were asymptomatic carriers and 10 patients (41.7%) presented clinical symptoms. The
liver status (Metavir) was determined in 13 patients, whereas the viral genotype has

been determined in only 5 patients. These findings are summarized in table 1.

HCV RNA was detected in non stimulated saliva samples from 11 patients
(45.8%) with chronic hepatitis C (4 women and 7 men) and in 14 patients (58.3%) of
stimulated saliva samples (6 women and 8 men), with no statistical difference. Seven
patients presented HCV RNA in non stimulated and stimulated saliva samples

simultaneously (Table 2).

As can be observed in table 3, among the 4 patients in whom the route of
infection was unknown, 2 presented the HCV RNA in the NSSF, while only 1 remained

positive when the SSF was tested (Table 3).

Of the 13 patients in whom the liver status (Metavir) was established, 6 were
diagnosed as A2F4 (advanced disease), whereas in 5 patients HCV RNA was detected

in at least one saliva sample (Table 4).

Six patients (25.0%) complained of oral dryness - xerostomia. In 4 patients
(16.7%), xerostomia was considered to be mild, while in 2 (8.3%), it was moderate.
Considering the entire sample, hyposalivation could be observed in 9 cases (37.5%) of
non stimulated salivary flow and in 8 cases (33.3%) of stimulated salivary flow, with no
statistical difference. Data are summarized in table 5. However, in only 3 cases (12.5%)
could the xerostomia and hyposalivation be observed simultaneously. The mean whole
of non stimulated salivary flow was 0.65 mL (range 0.03-3.33 mL), while the mean whole
stimulated salivary flow was 1.36 (range 0.20-3.67 mL). Slightly higher non stimulated

and stimulated salivate flows were observed in men than in women (Figure 1).
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No correlations were found between the presence of HCV RNA in the saliva and
age, gender, clinical presentation, risk factors of acquired infection, xerostomia or

salivary flow (Table 6).

Oral mucosal alterations, including variations of normality and mucosal lesions
were observed in 20 patients (83.3%). The most common alterations were traumatic
lesions in 8 cases (33.4 %), followed by Fordyce’s spots in 6 cases (25.0%), and
candidiasis in 4 cases (16.7%). Oral mucosal alterations according to gender and age,
as well as the presence of HCV RNA in non stimulated and stimulated saliva samples,
showed no statistical significant difference. Oral lichen planus was the only condition that

could be related to the chronic hepatitis C (p < .0001).

DISCUSSION

As hepatitis C is often asymptomatic or shows no specific manifestation in the
acute phase, the WHO estimates that there are millions of undiagnosed HCV-infected

people, constituting an important link in the chain of HCV transmission [26].

As expected, the main source of transmission of HCV in the present study was
blood transfusion (41.7%), which is in accordance with that reported in the literature [25].
Nevertheless, an important point to be emphasized is that in 4 patients (16.7%) with
chronic hepatitis C, the source of infection was unknown. This observation is in
accordance with our previous study [13] where we observed a high frequency of patients
(34%) in whom the source of HCV infection could not be identified. Epidemiological
studies suggest that infection by contact with contaminated saliva is rare because the
infective capacity of HCV viral particles in saliva is low, with no evidence to suggest that
the virus was spread readily by kissing, sneezing, coughing, food, water, or sharing of
eating or drinking utensils [5]. Moreover, some authors have suggested that specific and
non-specific defense mechanisms present in saliva could attenuate or abolish the
infective capacity of viral particles, as is the case with HIV [10]. However, the intrafamilial

propagation of HCV particles in human saliva [23], and their transmission by human bite
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have been reported [7]. Despite the small sample in the present study, the frequency of
HCV RNA in saliva, observed in our study encourages new research regarding new

possible, but still unknown, sources of infection like saliva.

Our results showed that among the 4 patients with an unknown infection route, 2
presented HCV in the NSSF, whereas only 1 remained positive when the SSF was
tested. Although our sample does not allow us to draw conclusions, we believe that the
saliva may be investigated as a possible infection route of hepatitis C virus in some

patient groups. Research to clarify this point is clearly warranted.

HCV RNA was detected in at least one saliva sample in 5 of the 6 patients who
presented advanced liver disease (Metavir A2F4). This finding may suggest a possible

association between the liver status and the detection of HCV RNA in the saliva.

Dry mouth has been reported in 0 to 35% of chronic hepatitis C patients [3; 9; 14;
15; 28; 34]. Some authors have suggested that HCV is a virus with a triple tropism
(hepatotropism, lymphotropism, and sialotropism), which could explain the xerostomia in
these patients [29]. The reduced salivary flow rate in hepatitis C patients could be due to
infiltration of the salivary gland by the virus [15] or a possible virus induced immune
mechanism [32]. In the present study, six (25.0%) of the patients complained of oral
dryness (xerostomia); however, only in 3 cases (12.5%) could hyposalivation actually be
observed. Moreover, in 9 of 10 patients without xerostomia, the hyposalivation was also
detected. Despite the small sample, our results agree with those obtained by Henderson
et al [15] and Ferreiro et al [9], who found a weak association between symptoms of dry

mouth and hyposalivation. Further research to elucidate this point is needed.

Oral mucosal alterations were observed in almost all evaluated patients with
chronic hepatitis C (83.3%). Due to the high global prevalence of chronic hepatitis C,
and the potential association between this condition and some oral mucosal conditions
[13], we consider periodic oral examination in patients with HCV infection important so

as to promote a suitable and full health assistance to these patients.
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All patients included in our study presented chronic hepatitis C confirmed by RT-
PCR, which is considered the definitive proof of hepatitis C infection [31]. Our results
showed the presence of HCV RNA in non stimulated and stimulated saliva samples in
11 patients (45.8%) and in 14 patients (58.3%), respectively, with no statistically
significant difference (p =0.47). These findings suggest that both non stimulated and
stimulated saliva samples are equally suitable for the investigation of the presence of
salivary HCV RNA. The prevalence of HCV RNA in saliva samples in our study was
similar to findings from Mariette et al. [22], but the high total prevalence proved to be
different from others reported in different countries [10; 11; 16]. Moreover, our results
were also higher than the prevalence of 20.5% previously reported in Brazil [12]. The
authors attributed this lower prevalence to the use of cell-free saliva. Nonetheless, the
higher prevalence observed in this study provides a biological basis for the potential
transmission of HCV via contaminated saliva, at least in some cases. However, the
issue of intraglandular replication of HCV remains controversial. Some authors found
HCV in different tissue samples compatible with independent replication at extrahepatic
sites [20], which could include salivary glands [2], suggesting that the HCV was a
sialotropic virus [29]. The mechanism by which the virus enters the saliva, its clinical
significance, and the possible HCV transmission through exposure to this body fluid,
remain unknown. In addition, the extrahepatic tissues might act as a reservoir for HCV,
which may produce a profound effect on HCV transmission, morbidity, and treatment [4].
However, the role of HCV and its viral proteins in the pathogenesis of extra hepatic

manifestations are still not clear [10].

Some authors suggested that the detection of HCV RNA in saliva may be a
consequence of contamination with blood, but positive hemoglobin samples were
detected regardless of the salivary HCV RNA results [8]. Peripheral blood mononuclear
cells (PBMCs) are another possible source for transferring HCV to saliva [8] even though

the presence of HCV RNA in PBMCs and in saliva is not closely correlated [37]. HCV
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could also enter saliva through the gingival crevicular fluid, as has been shown in other
viral diseases [24], but HCV RNA in saliva had already been found even in edentulous
patients [32]. Moreover, Liou et al. [21] and Komiyama et al. [19] demonstrated that the
presence of blood in saliva samples did not correlate with the presence of HCV RNA in
the same saliva samples. As we did not perform specific tests to investigate the

presence of blood in the saliva samples, this point deserves further investigation.

No significant correlations were found between the presence of HCV RNA in non
stimulated or stimulated saliva samples and age, gender, clinical presentation, risk
factors, xerostomia, or non stimulated and stimulated salivary flows. Some studies have
suggested that the best predictive factor for HCV detection in saliva was a high level of
plasma HCV RNA [8; 16; 22], indicating that the presence of HCV RNA in the saliva
could be correlated with the HCV viral load. As variations of plasma HCV RNA levels
have been related to co-infection with other viral agents, such as HBV [19] and HIV [33],
as well as antiviral therapy [17], patients in these conditions were not included in our

study.

To present, it has not been possible to demonstrate any infective capacity of
HCV particles detected in saliva. In addition, it has not been confirmed whether these
are complete virions or virus fragments, nor whether there is sufficient structural integrity
to initiate the HCV life cycle [10]. Furthermore, HCV-specific receptors have not been
defined on oral epithelial cells, nor has the role of host defense mechanisms been
determined. Studies capable of stimulating HCV replication in vitro could be of great use
in definitively establishing the significance of HCV RNA particles detected in the saliva in
any transmission of HCV infection. Thus, we agree with Amado et al [1] who stated that
although the presence of the HCV particles in saliva still can not determine the saliva as
a source of infection, the convenience, reliability, and minimal non-invasive nature of this
method makes it attractive and adequate for epidemiological surveys of immune status

of selected at-risk populations. Moreover, in spite of our small sample, which does not
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allow us to conclude about the infectivity status of HCV in the saliva, research regarding
this point is clearly warranted, considering the importance of the disease and the
frequency, in some series, of patients in whom neither risk factors nor source of HCV

infection could be demonstrated.
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Table 1 Demographical data from patients with chronic hepatitis C

Time lapsed from

Patient  Age Gender diagnosis Risk factors Symptoms Metavir  Genotype
(years) (in months)
percutaneous

1 67 Female 3 exposure Absent ** **
Blood

2 43 Female 84 transfusion Absent *k ok

3 54 Male 12 i.v. drug use Absent AlF1 3a

4 58 Female 48 * Present A2F4 *x

5 29 Male 36 * Absent AOFO0 *x
Blood

6 47 Male 24 transfusion Present A2F4 ok

7 40 Female 1 i.v. drug use Absent ** **
Blood

8 46 Male 1 transfusion Absent *x *x

9 46 Male 16 i.v. drug use Absent AlF2 **

10 49 Male 96 i.v. drug use Present A2F4 **

11 64 Male 7 others Present AlF4 1b

12 41 Female 9 others Absent xk *x
Blood

13 73 Female 60 transfusion Absent A3F4 *x

14 72 Female 48 * Absent AlF1 *x

15 40 Male 9 others Absent xx *x

16 49 Female 6 others Present xx *x

17 60 Male 7 * Present A2F4 ok
Blood

18 63 Female 48 transfusion Present xk *x
Blood

19 62 Female 108 transfusion Absent xx *x
Blood

20 50 Male 144 transfusion Present xx *x

percutaneous

21 56 Male 16 exposure Absent A2F4 **
Blood

22 26 Female 24 transfusion Absent A2F2 1b
Blood

23 55 Female 60 transfusion Present xx 1b
Blood

24 67 Female 17 transfusion Present A2F4 1b

Legend: i.v — intravenous; * unknown; ** Not tested;



Table 2 Frequency of HCV RNA in saliva from patients with chronic hepatitis C.
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HCV RNA in non stimulated saliva

HCV RNA in stimulated saliva Positive Negative TOTAL

n (%) n (%) n (%)
Positive n (%) 7 (63.6) 7 (53.8) 14 (100.0)
Negative n (%) 4 (45.8) 6 (46.2) 10 (100.0)
TOTAL n (%) 11 (100.0) 13 (100.0) 24 (100.0)

P=0.47 (Fisher’s exact test)

Table 3 Frequency of patients with chronic hepatitis C with unknown risk factor, according to the

presence of HCV RNA in the saliva

HCV RNA in non stimulated saliva

HCV RNA in stimulated saliva

Positive Negative Positive Negative TOTAL
n (%) n (%) n (%) n (%) n (%)
Total n (%) 2 (50.0 2 (50.0) 1(25.0) 3 (75.0) 4 (100.0)

Table 4 Frequency of patients with chronic hepatitis C according to liver status (Metavir) and the

detection of HCV RNA in saliva

HCV RNA in non stimulated saliva HCV RNA in stimulated saliva

Positive Negative Positive Negative

METAVIR n (%) n (%) n (%) n (%) TOTAL n (%)
AOFO 1 (100.0) - - 1 (100.0) 1 (100.0)
AlF1 - 2 (100.0) - 2 (100.0) 2 (100.0)
A1F2 1 (100.0) - 1 (100.0) - 1 (100.0)
AlF4 - 1 (100.0) 1 (100.0) - 1 (100.0)
A2F2 - 1 (100.0) - 1 (100.0) 1 (100.0)
A2F4 5 (83.3) 1(16.7) 3 (50.0) 3 (50.0) 6 (100.0)
A3F4 - 1 (100.0) - 1 (100.0) 1 (100.0)
TOTAL 7 (53.8) 6 (46.2) 5 (38.5) 8 (61.5) 13 (100,0)
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Table 5 Xerostomia and salivary flow in patients with chronic hepatitis C

NON STIMULATED SALIVARY FLOW

STIMULATED SALIVARY FLOW

Normal Hyposalivation Normal Hyposalivation
XEROSTOMIA n (%) n (%) p n (%) n (%) p
0.237 0.680*
Present 5 (33.3) 1(11.1) 4 (25.0) 2 (25.0)
Absent 10 (66.7) 8 (88.9) 12 (75.0) 6 (75.0)

TOTAL N (%) 15 (100.0) 9 (100.0)

16 (100.0) 8 (100.0)

*Fisher’s exact test

Figure 1 Salivary flow in patients with chronic hepatitis C according to gender
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Legend: NSSF — non stimulated salivary flow; SSF — stimulated salivary flow; F — female; M —

male
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Table 6 Frequency of patients with chronic hepatitis C presenting HCV RNA in saliva, according

to age, gender, clinical presentation, risk factors, xerostomia, and salivary flow

HCV RNA in non stimulated saliva HCV RNA in stimulated saliva
Positive Negative Positive Negative
Variables n (%) n (%) p n (%) n (%) p
AGE 0.646 0.184
< 50 years old 6 (54.5) 7 (55.8) 6 (42.9) 7 (70.0)
2 50 years old 5 (45.5) 6 (46.2) 8 (57.1) 3(30.0)
GENDER 0.115 0.184
Female 4 (36.4) 9 (69.2) 6 (42.9) 7 (70.0)
Male 7 (63.6) 4(30.8) 8 (57.1) 3(30.0)
CLINICAL PRESENTATION 0.223 0.289
Asymptomatic carrier 5 (45.5) 9 (69.2) 7 (50.0) 7 (70.0)
Symptomatic 6 (54.5) 4 (30.8) 7 (50.0) 3(30.0)
RISK FACTORS 0.121* 0.241*
Blood transfusion 4 (36,4) 6 (46,2) 5(35.7) 5 (50.0)
i.v. drug use 3(27,3) 1(7,7) 3(21.4) 1(10.0)
percutaneous exposure 2(18,2) 0 (0,0) 1(7.2) 1(10.0)
others 0(0,0) 4 (30,8) 4 (28.6) 0 (0.0)
unknown 2 (18,2) 2 (15,4) 1(7.1) 3(30.0)
XEROSTOMIA 0.589 0.494
Present 3(27.3) 3(23.1) 3(21.4) 3(30.0)
Absent 8 (72.7) 10 (76.9) 11 (78.6) 7 (70.0)
NON STIMULATED SALIVARY
FLOW 0.300 0.418
Normal 8 (72.7) 7 (53.8) 8(57.1) 7 (70.0)
Hyposalivation 3(27.3) 6 (46.2) 6 (42.9) 3(30.0)
STIMULATED SALIVARY FLOW 0.555 0.438
Normal 7 (63.6) 9 (69.2) 10 (71.4) 6 (60.0)
Hyposalivation 4 (36.4) 4 (30.8) 4 (28.6) 4 (40.0)

Fisher's exact test; * Chi-square test
Legend: i.v. - intravenous
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Salivary gland disorders in patients with chronic hepatitis C are not associated

with the detection of HCV RNA in saliva or salivary glands

Objective: Salivary gland disorders in patients with chronic hepatitis C (CHC) have
been considered oral extra hepatic manifestations, reinforcing the HCV as a sialotropic
virus. Hence, we investigated the prevalence of HCV RNA in saliva and salivary glands
and its possible association with xerostomia, hyposalivation, and sialadenitis in patients
with CHC.

Patients and Methods: In 65 patients with confirmed CHC, the HCV RNA was
investigated by nested-RT-PCR in saliva samples and minor salivary glands.
Xerostomia, hyposalivation, clinical and histopathological evidences of sialadenitis,
were also evaluated. Univariated and multivariated analysis were employed to verify
associations.

Results: HCV RNA was detected in the saliva of 26/65 (40.0%) patients and in 12/65
(18.5%) salivary glands. Xerostomia was reported by 23/65 (35.4%) patients and
hyposalivation was diagnosed in 13/65 (20.0%) patients. Sialadenitis was confirmed by
histopathological features in 31/65 (47.7%) patients. Twelve (38.7%) of the 31 patients
with sialadenitis presented HCV RNA in saliva and 2/31 (6.5%) in salivary glands. No
associations were found between xerostomia, hyposalivation or sialadenitis and the
detection of HCV RNA in saliva or in salivary glands.

Conclusions: Although xerostomia, hyposalivation, and sialadenitis are frequent
findings in CHC patients, our study did not confirm the association between the
detection of HCV RNA in saliva or salivary glands with these salivary gland disorders.
However, an indirect role of HCV by immune-mediated virus mechanisms in the

pathogenesis of salivary gland disorders in this group of patients cannot be ruled out.

Key words: hepatitis C; HCV; salivary gland; sialadenitis.
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INTRODUCTION

Hepatitis C virus (HCV) has been considered the main cause of chronic liver
disease, and HCV infection represents one of the major public health issues
worldwide'. Many extra hepatic manifestations (EHM) associated with HCV infection
have been reported in patients with chronic liver disease®. Cacoub et al. suggested that
aging, female sex and advanced liver fibrosis are risk factors for development of EHM?.

According to some authors, about 70% of the HCV-infected patients present
at least one EHM during the course of the infection, such as salivary gland disorders
and lichen planus®. The association between salivary gland disorders and HCV
infection was first reported by Haddad et al., in 1992, when the authors described
sialadenitis in 57.0% of HCV patients and suggested an autoimmune mechanism to
explain the lymphocytic infiltration in salivary glands®. In addition, HCV virus appears to
trigger a lymphocytic infiltration resembling Sjégren's Syndrome (SS)°. As clinical
evidences of dry mouth or dry eyes in HCV-infected patients is rare, even in the
presence of lymphocytic infiltration, the term SS-secondary to HCV has been
proposed®.

Xerostomia is common in patients with chronic hepatitis C, with prevalence
ranging from 10% to 35%"®. Therefore, the volume of saliva has been used to identify
dysfunction of salivary glands in patients with chronic hepatitis C®®°. Reported
prevalence of hyposalivation in chronic hepatitis C patients ranges from 13% and 33%,
although a weak association between xerostomia and salivary gland hypofunction in
HCV patients has been suggested®'®*?. In addition, further data have shown that up
80% of HCV-infected individuals may have some form of salivary abnormalities, mainly
histological mild sialadenitis**3. Even though HCV is considered a sialotropic virus by

some authors'**®

, it is controversial if xerostomia and sialadenitis in patients with
chronic hepatitis C is directly related to HCV or not>*®. Hence, we investigated the

prevalence of HCV RNA in saliva and in minor salivary glands and its possible
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association with xerostomia, hyposalivation, and sialadenitis in Brazilian patients with

chronic hepatitis C.

PATIENTS AND METHODS

A cross-sectional survey was carried out on 65 HCV patients (anti-HCV
positive, Elisa Ill, HCV RNA positive) prospectively admitted to the Viral Hepatitis
Reference Center of the Alfa Institute of Gastroenterology at the Clinical Hospital of
Universidade Federal de Minas Gerais (AHEV/IAG-HC/UFMG), Belo Horizonte, Brazil.
Patients with human immunodeficiency virus (HIV-1/2) and hepatitis B virus (HBV)

coinfection or receiving antiviral treatment for hepatitis C were excluded.

Demographical data, medical history, alcohol intake, stage of liver fibrosis
(METAVIR), and viral load were assessed in medical records. Significant liver disease
(ALD) was considered as fibrosis stage 22 (METAVIR), and high HCV viral serum load
more than 800.000 IU/mL by RNA quantitative test. Intra-oral examination was

performed to investigate oral alterations.

Xerostomia
Patients were asked about the symptom of dry mouth (xerostomia) and, if

present, they were treated with artificial saliva gel (Oral Balance- Biotene®).
Saliva samples

Patients refrained from oral hygiene, eating, drinking, and smoking 60 minutes
before non-stimulated salivary flow (NSSF) and stimulated salivary flow (SSF) collection
in sterile 50 mL Falcon tubes. First, the NSSF produced in three minutes was collected,
and rates <0.1ml/min were considered as hyposalivation. Next, patients were asked to
chew a sterile rubber cylinder for three minutes before spitting out saliva to measure
SSF. Rates <0.7ml/min were considered as hyposalivation'’. Following this, saliva
samples were visually analyzed for the presence of blood and immediately stored at —

80°C.
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Salivary gland samples

Two samples of minor salivary glands of the lower lip were collected under
local anesthesia. One sample was fixed in 10% formaldehyde for standard paraffin
technique, and the other was kept in RNA-later at 4°C overnight, and stored at —20°C

thereafter.
Investigation of HCV RNA in saliva and salivary glands

The RNA was extracted from saliva by the commercial viral RNA isolation kit
(Qiaamp, Qiagem, Hildem Germany) following manufacturer’s instructions. Nested RT-
PCR was carried'®, through the amplification of 251 bp fragment from the 5 UTR region
of the HCV, applying a minor adaptation introduced by Oliveira et al.'. Briefly, single-
strand cDNA was synthesized from 18 pL of the RNA sample at 42°C for 50 minutes
with 200 U of reverse transcriptase (Superscript II, GIBCO, BRL, Rockville, MD, USA) in
30 uL of manufacturer supplied buffer containing 10 pmole of primer 209
(ATACTCGAGGTGCACGGGTCTACGAGACCT), 10 mM of each dNTP, and 10nM of
dithiothreitol. For the first-round of PCR, 2 yL of cDNA were added to a mixture
containing 2 pl of 10x of the supplied PCR buffer, 5 mM of MgCI2, 10 mM of each dNTP,
10 pmole of primers 939 (CTGTGAGGAACTACTGTCTT) and 209, and 5U of Tag DNA
polymerase (GIBCO/ BRL). The mixture was cycled 30x in a thermocycler (Perkin Elmer
Gene Amp PCR System 2400) at 95°C for 5 minutes, 95°C for 1 minute, 50°C for 1
minute, 72°C for 1 minute, and repeated at 72° C for 1 minute. The second-round of
PCR (nested) was carried out as above, using primers 940
(TTCACGCAGAAAGGGTCTAG) and 211 (CACTCTCGGAGCACCCTATCAGGCAGT)

as well as 1.5U of Taq polymerase.

After the complete crushing of the salivary glands, the RNA extraction was
performed using a commercial viral RNA isolation kit (RNAeasy Mini Handbook,
Qiagen). Nested RT-PCR was carried out similarly to the saliva samples, as previously

described. The PCR products were electrophoresed in a 6% polyacrylamide gel, using a
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vertical electrophoresis apparatus (Model S2 Life Technologies Inc.) and stained with
silver nitrate. The banding pattern was visualized and analyzed as described by

McOmish et al.?°.
Histological evaluation

Three serial sections of 4um of salivary gland were obtained for standard
staining with haematoxylin and eosin. The glandular architecture and inflammatory cells
were carefully examined by the pathologist investigator. The inflammatory infiltration was
classified according to its distribution in the tissue as diffuse, when a distinct pattern
could not be observed, or focal, when the inflammatory cells formed aggregates. A
'focus' was defined as aggregates of 50 or more lymphocytes and histiocytes, usually
with a few plasma cells placed peripherally*. The total number of inflammatory cells
were also classified as mild, moderate, and severe®* and according to the predominant

cellular type (lymphocytes, plasm cells or both).

Statistical analysis and ethical aspects

The Chi-square and Fisher’'s tests were used for univariate analysis by
EPIINFO 3.4.3. Multivariate analysis was performed by logistic regression using the
software STATA (version 10). A p value < 0.05 was considered significant. The study
was approved by the UFMG Ethical Committee in Surveys, and all volunteers signed

the informed consent form before inclusion.
RESULTS

Thirty-five (53.8%) males and 30 (46.2%) females, mean age of 53.0 years
(range 14-79 years) were included. Blood transfusion was the most prevalent risk factor
for HCV infection, reported by 29 (44.6%) patients. In nine (13.8%), the risk factor could
not be determined. Fifty patients (76.9%) did liver biopsy per clinical protocol, and 21/50

(42.0%) patients had significant liver disease (Metavir 22). In 24 (36.8%) patients with
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HCV viral serum load assessed, eight (33.3%) presented high viral load (HCV RNA =

800.000 1U/mL).

HCV RNA was detected in saliva of 26 (40.0%) patients and in 12 (18.5%)
salivary glands. In six (9.2%) cases, HCV RNA was detected in saliva and salivary gland
samples, simultaneously. Among patients with ALD, in 11/21 (52.4%) HCV RNA was
detected in saliva and in 4/21 (19.0%) in salivary glands (with no significant differences)
(Table 1). Figure 1 and 2 ilustrate typical HCV RNA positive and negative RT-PCR
products. HCV RNA could be identified in saliva of 5/8 (62.5%) patients and in salivary

gland of 2/8 (25.0%) patients with high serum viral load.

Twenty three (35.4%) patients complained of xerostomia. As in most patients
with xerostomia the HCV RNA was not detected (p = 0.014), an association between
HCV RNA in saliva and xerostomia was not confirmed (Table 2). Moreover, only 2/23

(8.7%) patients had HCV RNA positive in saliva and salivary glands, simultaneously.

Seven out of 23 (30.4%) patients reported use of antihypertensive and 3/23
(13.0%) antidepressant drugs. No association was found among xerostomia, HCV RNA
in salivary gland, high viral serum load, age, gender and use of antihypertensive or

antidrepressant drugs.

Hyposalivation was disclosed in 13 (20.0%) patients. HCV RNA was positive in
7/13 (53.8%) saliva and in 4/13 (30.8%) salivary glands of patients with hyposalivation
(Table 2). Five out of 65 (7.7%) patients showed concomitant xerostomia and
hyposalivation, and in one (20.0%) patient, HCV RNA was positive in saliva and in

salivary gland (without statistical significance).

Histological sialadenitis was diagnosed in 31 (47.7%) patients, being all
asymptomatic. Sialadenitis was diffuse in 19 (61.3%) cases and focal in 12 (38.7%)
cases (Figure 3). The inflammatory infiltration consisted mainly of lymphocytes in 19

(61.3%) samples, plasm cells in 10 (32.3%) cases and both in 2 (6.4%) cases. Diffuse
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inflammatory infiltration was classified as mild in 12/19 (63.2%), moderate in 6/19
(31.6%), and severe in 1/19 (5.2%) patients. In 10/12 (83.3%) cases with focal
inflammatory pattern, lymphocytes were the predominant cells (Table 3). Acinar necrosis
was observed in 9/31 (29.0%) cases of sialadenitis. In patients with sialadenitis, HCV
RNA was detected in 12/31 (38.7%) salivary samples and 3/31 (9.7%) salivary glands,

without statistical significance.

Two out of 65 (3.1%) patients presented with simultaneous xerostomia,
hyposalivation and sialadenitis, but HCV RNA was negative in saliva and in salivary
gland from both. No statistical correlation among presence, distribution or type of
inflammatory infiltration with detection of HCV RNA in saliva or salivary glands was
observed. In addition, as in most patients with sialadenitis, the HCV RNA was not
detected in salivary gland (p=0.046) (Table 2), sialadenitis as a consequence of HCV

virus infection of saliva or salivary gland was not confirmed.

Seven out of 21 (33.3%) patients with Significant liver disease complained of
xerostomia, 6 (28.6%) presented hyposalivation and 8/21 (38.1%) had histological
diagnosis of sialadenitis. In 2/21 (9.5%) patients, the xerostomia, hyposalivation and
sialadenitis were observed, simultaneously. Only one patient out of 21 (4.8%) had both
HCV RNA positive in saliva and salivary gland. Significant liver disease was not related

to xerostomia, hyposalivation, sialadenitis or HCV RNA in saliva or salivary glands.

The most prevalent variations of normal oral mucosal conditions present in 49
(75.4%) patients were Fordyce’s spots in 12 (18.5%) cases, and lingual varicosities in 9
(13.8%) cases. Candidiasis was observed in 9 (13.8%) cases, traumatic lesions in 7

(10.8%) cases, and lichen planus in 6 (9.2%) cases.
DISCUSSION

As chronic hepatitis C is often asymptomatic, the WHO estimates that there are

millions of undiagnosed HCV-infected people, constituting an important link in the chain
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of HCV transmission®. The main source of HCV acquisition in our study, previous blood
transfusion (44.6%), is in accordance with the literature®*®. Nevertheless, of critical
importance is the fact that in 9 patients (13.8%), the source of HCV infection was

2627 As HCV has been considered a

unknown, as pointed out by others studies
sialotropic virus, and HCV RNA can be detected in saliva and salivary glands, these

findings give support to clinical investigations about novel possible sources of infection.

Several EHM have been reported in patients with chronic hepatitis C, and
some can be the first signal of HCV infection®®. Some authors suggest that extra hepatic
tissues might act as reservoir for HCV?' and that the virus has a triple tropism:
hepatotropism, lymphotropism, and sialotropism**. However, the role of HCV and its viral
proteins in the pathogenesis of extra hepatic manifestations is still unclear.

In our study, the HCV RNA was more often detected in the saliva samples
(29.2%) than in the salivary glands (18.5%). It has been advocated that the presence of
HCV RNA in saliva may be secondary to contamination through serum transudation of
blood?*®. Although specific tests to investigate the presence of occult blood or the
presence of PBMCs in saliva and in salivary glands samples were not objective of this
study, our findings, in conjunction with suggested by others, give support to the
hypothesis that HCV detection in saliva and in salivary glands is not related to oral

health conditions®3*,

We did not find any association of high serum HCV viral load and detection of
HCV in saliva. This is a controversial issue as high viral load has been largely

associated with the detection of HCV in saliva by some authors®*=®

, although not been
confirmed by others®. It is important to emphasize that these data were available only
for 24 patients. Thus, this finding has to be considered with cautions. Moreover, in our

study, the detection of HCV RNA in saliva and in salivary glands was not associated with

xerostomia, hyposalivation and sialadenitis. Thus, the consequences of HCV RNA
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detected in the saliva and salivary glands and its clinical significance remain to be

clarified.

As xerostomia, hyposalivation, and sialadenitis were frequent in our group of
HCV patients, with prevalence of 35.4%, 13.8% and 47.7%, respectively, similar to

previous reports*®3®

, these findings support the hypothesis that salivary gland disorders
can manifest as EHM in patients with CHC. However, the lack of association among
these oral disturbances and the detection of HCV RNA in saliva and salivary glands
raises questions about the sialotropism of HCV and its direct action in the pathogenesis
of salivary gland disorders in patients with CHC. On the other hand, our results do not
allow us to rule out a possible indirect action of HCV, like immune virus induced salivary
gland alterations. We consider important to observe that although older patients can

develop xerostomia even in the absence of any disease, and xerostomia has also been

associated with several drugs we did not observed these associations.

Concerning the cases of sialadenitis, although in 12 (38.7%) cases the pattern
of inflammatory infiltration was compatible with SS, none of the patients presented
clinical evidence of the syndrome. Thus, our results are in accordance with the

terminology SS-secundary to hepatitis C adopted in the literature®.

Whereas the hypothesis needs further investigation, the association between
significant liver fibrosis and higher prevalence of HCV in saliva and salivary glands is
suggested here, although without statistical significance. Thus, cross-sectional studies
including larger groups of patients with distinct stages of fibrosis will help to clarify this
interesting issue. Even though a cross-sectional studies design determines the
prevalence of diseases in a population, it is not suitable for establishing the disease

incidence and, as a consequence, a definitive correlation will be difficult to be proved.

Among patients with significant liver disease, only 33.3% complained by
xerostomia, 28.6% presented hyposalivation and 38.1% showed histological diagnosis of

sialadenitis. Together, these conditions were detected simultaneously in only 1 (4.8%)
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patient with positive HCV in saliva and salivary gland and was not associated with the
severity of hepatic disease. Although these findings are in accordance with others®,
further investigations, including larger cohorts, are required to clarify this important
concern.

The fact that oral mucosal conditions were highly prevalent in patients with

chronic hepatitis C, similar to previous authors®=°

, emphasizes the importance of
periodic oral examination in patients with CHC to promote suitable and full health

assistance to these patients.

CONCLUSION
Although the presence of HCV RNA in saliva and in salivary glands could not be
associated with salivary gland disorders in our study, more investigations about the
sialotropism of HCV as well as the direct role of virus in these alterations are warranted
in order to clarify this intriguing issue. However, an indirect role of HCV by immune-
mediated virus mechanisms in the pathogenesis of salivary gland disorders in this

group of patients cannot be ruled out.
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Table 1 — Prevalence of HCV RNA in saliva and salivary gland samples according to

demographical and medical data of chronic hepatitis C patients.

SALIVA SALIVARY GLAND

Positive  Negative Positive Negative Total

n % n ® p n (%) n (%) N (%)
SEX 0.069 0.268
Female 9(13.8) 21(32.3) 7 (10.8) 23 (35.3) 30 (46.2)
Male 17 (26.2) 18 (27.7) 5(7.7) 30 (46.2) 35 (53.8)
TOTAL n (%) 26 (40.0) 39 (60.0) 12 (18.5) 53 (81.5) 65 (100.0)
RISK FACTOR 0.211 0.848
Blood transfusion 8(12.4) 21(32.3) 5(7.7) 24 (36.9) 29 (44.6)
i.v.drug use 4 (6.1) 2 (3.1) 2(3.1) 4(6.1) 6 (9.2)
Percutaneous exposure 3 (4.6) 6 (9.2) 2(3.1) 7 (10.8) 9 (13.9)
Transplantation 4 (6.1) 2 (3.1) 1(1.5) 5(7.7) 6 (9.2)
Others 5 (7.7) 1 (1.5) 0(0) 6(9.2) 6 (9.2)
Unknown 2 (3.1) 7 (10.8) 2(3.1) 7 (10.8) 9 (13.9)
TOTAL n (%) 26 (40.0) 39 (60.0) 12 (18.5) 53 (81.5) 65 (100.0)
Fibrosis grade 0.485 0.435
FO 3(6.0) 10(20.0) 1(2.0) 12 (24.0) 13 (26.0)
F1 6(12.0) 10 (20.0) 3(6.0) 13 (26.0) 16 (32.0)
F2 2 (4.0) 2 (4.0) 1(2.0) 3(6.0) 4(8.0)
F3 3(6.0) 4 (8.0 0 (0.0 7 (14.0) 7 (14.0)
F4 6 (12.0) 4 (8.0) 3(6.0) 7 (14.0) 10 (20.0)
TOTAL n (%) 20 (40.0) 30 (60.0) 8 (16.0) 42 (84.0) 50 (100.0)

i.v.: intravenous; n: absolute number; (%) frequency
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Table 2 — Prevalence of HCV RNA in saliva and salivary gland samples according to xerostomia,

hyposalivation and sialadenitis of chronic hepatitis C patients.

SALIVA SALIVARY GLAND Total
Positive Negative p Positive Negative p n (%)
n (%) n (%) n (%) n (%)

Xerostomia 0.014* 0.315
Present 5 (7.7) 18 (27.7) 3(4.6) 20 (30.8) 23 (35.4)
Absent 21 (32.3) 21 (32.3) 9 (13.8) 33 (50.8) 42 (64.6)
Total n (%) 26 (40.0) 39 (60.0) 12 (18.5) 53 (81.5) 65 (100.0)
Hyposalivation 0.139 0.119
Present 7 (10.8) 6 (9.2) 4 (6.2) 9 (13.8) 13 (20.0)
Absent 19 (29.2) 33 (50.8) 8 (12.3) 44 (67.7) 52 (80.0)
Total n (%) 26 (40.0) 39 (60.0) 12 (18.5) 53 (81.5) 65 (100.0)
Sialadenitis 0.422 0.046*
Present 12 (18.5) 19 (29.2) 3 (4.6) 28 (43.1) 31 (47.7)
Absent 14 (21.5) 20 (30.8) 9 (13.8) 25 (38.4) 34 (52.3)
Total n (%) 26 (40.0) 39 (60.0) 12 (18.5) 53 (81.5) 65 (100.0)

n: absolute number; (%) frequency; * statistically significant

Table 3 — Distribution and quantification of inflammatory infiltrate in salivary gland samples

according to the main cell type.

DISTRIBUTION QUANTIFICATION
MAIN CELL
TYPE Diffuse Focus Mild Moderate Severe TOTAL

n (%) n (%) n (%) n (%) n (%) n (%)
Lymphocyte 9(29.1) 10 (32.2) 4(21.1) 4(21.1) 1 (5.3) 19 (61.3)
Plasm cell 10 (32.2) 0 (0.0) 8 (42.1) 2 (10.5) 0 (0.0) 10 (32.3)
Lymphocyte and 0 (0.0) 2 (6.5) 0 (0.0) 0 (0.0) 0 (0.0) 2 (6.4)
plasm cell
TOTAL 19 (61.3) 12 (38.7) 12 (63.2) 6 (31.6) 1(5.2) 31 (100.0)

n: absolute number; (%) frequency
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Figure 1 - Nested RT-PCR products of saliva samples collected of the chronic hepatitis C
patients. Lane M, PhiX174/ Hae Il marker; lanes 1, 3 and 4, saliva HCV positive; lanes 2, 5, 6,

7, 8 and 9, saliva HCV negative; lane 10, saliva HCV positive control; lane 11 saliva HCV

negative control.
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Figure 2 - Nested RT-PCR products of salivary glands samples collected of chronic hepatitis C
patients. Lane M, PhiX174/ Hae Ill marker; lanes 1, 5 and 6, salivary gland HCV positive; lanes
2, 3,4, 7, 8 and 9, salivary gland HCV negative; lane 10, salivary gland HCV positive control;

lane 11 salivary gland HCV negative control.
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Figure 3 — Histopathological features of sialadenitis in chronic hepatitis C patients: (A) mild, (B)
moderate (magnification x 400), (C) severe, (D) or in focus (magnification x 200)-(hematoxylin-eosin
[HE]).
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/. Consideracoes finais
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InvestigacBes direcionadas ao estudo de fatores ligados a patogénese do HCV

justificam-se pela atual importancia clinica da hepatite C no contexto mundial.

As principais formas de aquisicdo da doenca sdo bem estabelecidas, como
transfusdes sanguineas e uso de drogas intravenosas ilicitas. Entretanto, em muitos
pacientes infectados pelo HCV nao é possivel determinar a forma de contagio pelo
virus. Embora ndo tenha sido objetivo do estudo a investigacdo da capacidade de
transmissdo do HCV através da saliva, a detecc¢éo viral em 39% das amostras suscita
a necessidade de estudos que possam elucidar a relevancia clinica desses achados,
uma vez que multiplos fatores estéo implicados na infectividade dos fluidos corporais,
incluindo a presenca de particulas virais intactas, a carga viral e a presenca de células

alvo apropriadas no hospedeiro néo infectado.

Diferentes manifestacdes extra-hepaticas (MEH) podem fazer parte do quadro
da hepatite C crbénica, como o liquen plano e a sialoadenite. Especula-se a atuagéo do
HCV nas diferentes manifestacdes extra-hepaticas bucais por efeito direto do HCV no
tecido infectado ou por uma agéo indireta a partir de mecanismos imunes induzidos
pelo virus. Sobretudo, a deteccdo do HCV em tecidos epiteliais de pacientes com
liquen plano bucal e em tecidos de glandulas salivares descrita na literatura, sugere
tecidos extra-hepaticos como reservatérios do HCV podendo acarretar efeitos na

transmissao e morbidade da doenca.

Resultados conflitantes sobre a presenca do HCV RNA na saliva e em
glandulas salivares dos pacientes com hepatite C cronica tém sido relatados na
literatura. Adicionalmente, tem-se sugerido que o HCV teria um triplo tropismo
(hepatotropismo, linfotropismo e sialotropismo), embora o mecanismo e a importancia

clinica associada a patogénese viral ainda ndo sejam bem estabelecidos.

As alteracbes de glandulas salivares, como xerostomia, hipossalivacdo e

sialoadenite, foram frequentes no grupo estudado, mas nao puderam, entretanto, ser
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associadas a presenca do HCV RNA na saliva ou na glandula salivar. Esse achado
nos remete a hipotese de que, se as alteragbes de glandulas salivares séo, de fato,
manifestacdes extra-hepéaticas da hepatite C, talvez essas alteracbes possam ser

consequéncia de mecanismos indiretos imune-induzidos pelo virus.

Embora o Consenso Americano e Europeu, de 2002, tenha como critério de
exclusdo, para o diagndstico de Sindrome de Sjégren (SS), a hepatite C, muitos casos
de sialoadenite, diagnosticados histologicamente nos nossos pacientes, sdo similares
aos encontrados nos casos de SS, embora nenhum apresentasse sinais ou sintomas
clinicos compativeis com a sindrome. Assim sendo, nossos achados estdo em
consonancia com a nomenclatura de SS-secundaria a hepatite C, jA sugerida na

literatura, para esse grupo de pacientes.

Os resultados do presente estudo também mostram evidéncias, embora nao
estatisticamente significantes, de uma possivel correlagdo entre o estagio da doenca
hepética e a detecgdo viral na saliva, uma vez que o HCV RNA foi detectado mais
frequentemente na saliva de pacientes com fibrose hepética avangcada. Embora alguns
autores tenham sugerido que cargas virais altas no plasma poderiam estar associadas
a maior prevaléncia de deteccdo do HCV RNA na saliva, nosso estudo juntamente
com outros ndo demonstraram esse achado, do ponto de vista estatistico, embora
muitos dos pacientes positivos para 0 HCV RNA na saliva mostrassem carga viral
sérica alta. Visto que a hepatite C crbnica € uma doenga progressiva, estudos

longitudinais podem ser fundamentais no esclarecimento desse achado.

Nosso estudo incluiu a maior amostragem de pacientes ja descrita na literatura,
até o momento, sendo representativa da populagédo de pacientes com hepatitie C do
maior centro de referéncia da area no Estado de Minas Gerais. Assim sendo, 0s
resultados mostrados devem ser fortemente considerados. Evidenciam, ainda, que
diversas lacunas sobre a deteccdo do HCV na saliva e em glandulas salivares e as

alteracdes de glandulas salivares precisam ainda ser preenchidas. Embora estudos
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transversais determinem prevaléncias de doencas em dadas populacbes, nédo
estabelecem, definitivamente, associagbes entre doengas. Assim sendo, trabalhos
utilizando outros desenhos metodoldgicos poderiam ser efetivamente importantes para

a confirmacao dos resultados apresentados aqui.

A maioria dos pacientes avaliados apresentava alguma alteracdo da mucosa
bucal, incluindo-se o0s processos patoldgicos e as variagbes de nomalidade, sendo
somente o liquen plano bucal associado com a infeccdo pelo HCV. Embora algumas
dessas alteragfes de mucosa possam ndao ter relacdo efetiva com a doenca hepética
do paciente, muitas dessas doencas sdo graves, como o0 pénfigo vulgar. Esses
achados, ocasionais ou nao, enfatizam a necessidade de exames intra-bucais

periédicos nesse grupo de pacientes.

Considerando todos os resultados encontrados no presente estudo, o
sialotropismo do HCV levando a alteragbes de glandulas salivares, amplamente
difundido na literatura, ainda deixa questdes a serem resolvidas, e novas hipéteses
sobre as frequentes alteracdes de glandulas salivares em pacientes com hepatite C
devem ser testadas. Dessa forma, a determinacdo quantitativa e qualitativa do
infiltrado inflamatério presente nas glandulas salivares menores desses pacientes,
bem como a detec¢do do HCV por técnica de imunoistoquimica ou hibridizacéo in situ
nos tecidos bucais poderiam ser importantes aliadas no esclarecimento biol6gico do

possivel mecanismo patogénico induzido pelo HCV nas alteracdes de glandulas

salivares, em pacientes com hepatite C cronica.
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8. Conclusoes
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O HCV RNA foi detectado mais frequentemente na saliva (39,0%) que em
amostras de glandulas salivares (18,5%), sendo que em 6 (9,2%) pacientes o
HCV RNA foi detectado concomitantemente nas amostras de saliva e de

glandula salivar, sem significancia estatistica.

A xerostomia e a hipossalivacdo foram frequentes no grupo estudado. No
entanto, nossos achados nao sugerem relagéo entre a presenca do HCV RNA

na saliva e em glandulas salivares e estas alteragoes.

Embora nenhum paciente tenha mostrado evidéncias clinicas de sialoadenite
ou Sindrome de Sjogren, histologicamente, a presenca do infiltrado inflamatério
foi observada em 31/65 (47,7%) das amostras, sem correlagdo com a presenca
do virus na glandula salivar. Esses achados sugerem a falta de associacéo
entre a sialoadenite em pacientes com hepatite C crbénica e presenca do virus

na glandula.

As alteracbes de mucosa bucal observadas nos pacientes com hepatite C
cronica (55,9%) nao puderam ser associadas as desordens de glandulas
salivares. |Entretanto, o liquen plano bucal esteve associado a infeccéo pelo

HCV.

O HCV RNA foi mais prevalente na saliva de pacientes com doenca hepética
avancada, embora essa relacdo ndo tenha sido estatisticamente significante,
assim como em relacdo aos dados demogréficos ou relativos a histéria médica
dos pacientes. Se essa associacdo realmente existe, ela deve ser melhor

investigada.
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ANEXO 1

PRONTUARIO N° FICHA N°
DATA: | |/

NOME:
NATURALIDADE: PROCEDENCIA: SEXO:
DATA DE NASCIMENTO: [ IDADE: COR:

ENDERECO: TEL.:

DADOS RELEVANTES DA HISTORIA MEDICA:
DATA DE DIAGNOSTICODE HCV: _ /|
FATOR DE RISCO:

HEPATITE CRONICA PELO VIRUS C: ( ) SINTOMATICA () ASSINTOMATICA
USO DE ALCOOL: ( ) SIM ( ) NAO USO DE TABACO: ( ) SIM
NAO

CIRROSE: ( )SIM () 5 FIBROSE HEPATICA: ( )SIM ( ) NAO
USO DE PROTESE: ( ) SIM ( ) NAO Qual tipo? Quanto tempo?

MEDICAMENTOS EM USO:

EXAME CLINICO INTRABUCAL

1-) Lé&bio Superior
2-) Labio Inferior

3-) Comissura Labial
4-) Mucosa Jugal

) Normal
) Normal
) Normal
) Normal

) Alterado
) Alterado
) Alterado Lado:
) Alterado Lado:

106

()

( (
( (
( (
( (
5-) Rebordo Alveolar/ Gengiva Superior () Normal () Alterado
6-) Rebordo Alveolar/ Gengiva Inferior () Normal () Alterado
7-) Lingua ( ) Normal () Alterado
8-) Assoalho Bucal ( ) Normal () Alterado
9-) Palato Duro ( ) Normal () Alterado
10-) Palato Mole ( ) Normal () Alterado
11-) Orofaringe () Normal () Alterado
12-) Mucosa alveolar () Normal () Alterado
CARACTERISTICAS CLINICAS DA LESAO:
TEMPO DA DOENCA: () INDETERMINADO LOCALIZACAO:
TIPO DE LESAO: ( ) Ulcera ( ) Macula () Nédulo ( ) Erosdo
() Vésico-Bolhosa () Placa ( ) Vegetante ( ) Tumoral
COLORACAO: () Eritematosa () Acastanhada ( ) Enegrecida ( ) Branca
() Arroxeada () Amarela () Semelhante a mucosa bucal
SINTOMATOLOGIA: () Sintomatico () Assintomatico

TAMANHO DA LESAO: mm
MANIFESTACAO: () Primitiva () Recorrente

DIAGNOSTICO CLINICO:

XEROSTOMIA (Queixa): : ( ) SIM () NAO
OBSERVACOES:



ANEXO 2

Questionério da Escala Visual Analdgica (cada reta = 100 mm de comprimento)

1. Marque a dificuldade que vocé tem para falar devido a secura
0 1 2 3 4 5 6 7 8 9 10
Nao é dificil Muito dificil

2. Marque a dificuldade que vocé tem para engolir devido a secura
0 1 2 3 4 5 6 7 8 9 10

Né&o é dificil Muito dificil

3. Marque a quantidade de saliva na sua boca
0 1 2 3 4 5 6 7 8 9 10
Muita saliva Nenhuma saliva

4. Margue a secura da sua boca
0 1 2 3 4 5 6 7 8 9 10

Nao é seca Muito seca

5. Marque a secura da sua garganta
0 1 2 3 4 5 6 7 8 9 10

Nao é seca Muito seca

6. Marque a secura dos seus labios
0 1 2 3 4 5 6 7 8 9 10

Nao sao secos Muito secos

7. Marque a secura da sua lingua
0 1 2 3 4 5 6 7 8 9 10

Nao é seca Muito seca

8. Marque o grau da sua sede
0 1 2 3 4 5 6 7 8 9 10

Nao sinto sede Sinto muita sede
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ANEXO 3

Universidade Federal de Minas Gerais
Comité de Etica em Pesquisa da UFMG - COEP

Parecer n%. ETIC 192/06

Interesse: Profa. Maria Auxiliadora Vieira do Carmo
Depto de Clinica, Patologia e Cirurgia Odontologica
Faculdade de Odontologia -UFMG

DECISAO

O Comité de Etica em Pesquisa da UFMG — COEP, aprovou ad
referendum, no dia 24 de agosto de 2008, depois de atendidas as
solicitagdes de diligéncia, o projeto de pesquisa intitulado
“Alteracoes de glandulas salivares em pacientes com hepatite C
crénica” bem como o Termo de Consentimento Livre & Esclarecido
do referido projeto.

O relatério final ou parcial devera ser encaminhado ao COEP um

ano apos o inicio do projeto.

Profa. Dra. Maria Eiéna e Lima Perez Garcia
Presidente do COEP/UFMG

Av, Presidere Antdnio Carlos, 6627, Unidode Administrativa I = 2* andar sala; 2005 - 31.270-901- BH - MG
(31) 3499-4592 - FAX: (31) 3499-4027 - cosp@prpg.ufing.br
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ANEXO 4

Hospital das Clinicas U F/\/\\C}

Universidade Federal de Minas Gerais
+ Diretoria de Ensino, Pesquisa ¢ Extensdo - DEPE

Belo Horizonte, 27 de setembro de 2006.

PROCESSO N° 080/06

TITULO: "Alteragées de gléndulas salivares em pacientes com Hepatite C
Crénica.”

Sr(a) Pesquisador(a):

Reportando-nos ao projeto de pesquisa acima referenciado, considerando sua
concordancia com o parecer da Comissdo de Avaliagdo 24/08/2006, esta
Diretoria aprova seu desenvolvimento no dmbito institucional,

Solicitamos enviar 4 DEPE relatério parcial ou final, apos um ano.

Atenciosamente,

)i
PROF. HENRIQUE VITOR LEITE
Diretor da-DEPE/HC-UFMG

A

Soraya de Mattos C. Grossmann Almeida
Depto. Clinica, Patologia e Cirurgia Odontolégica

Faculdade ontologia/UF

CGC: 1T 207985003472 - Av. Py’ Aifredo Bealona, ! 1) - | andar
Bairro Santa Efigénia — CEP 30J30-10K) - Belo ioritomse - MG
Telefome; (031) J24RH379 — J248-9375 « FAX: (031) I24N-9380 - dopet he.afmg br
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ANEXO 5

Data [/

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

UNIVERSIDADE FEDERAL DE MINAS GERAIS
FACULDADE DE ODONTOLOGIA

Prezados senhores(as),

Meu nome é Soraya de Mattos Camargo Grossmann e, junto com meus orientadores,
Prof. Dra. MARIA AUXILIADORA VIEIRA DO CARMO da Faculdade de Odontologia da
UFMG, da Prof. Dra. ROSANGELA TEIXEIRA da Faculdade de Medicina da UFMG, e do
pesquisador Dr. GUILHERME CORREA DE OLIVEIRA da Fundacdo Oswaldo Cruz
(FIOCRUZ) estamos realizando uma pesquisa com 0s pacientes portadores de Hepatite C
cronica. O estudo se chama “ALTERACOES DE GLANDULAS SALIVARES EM
PACIENTES COM HEPATITE C CRONICA”. Vamos esclarecer todas as etapas a serem
realizadas:

1. O estudo se destina a procurar alteragdes de glandulas salivares em pacientes com
hepatite C cronica.

2. A importancia deste estudo é a de investigar se o virus da hepatite C causa alteragdes
nas glandulas salivares.

3. A pesquisa vai verificar se 0s pacientes com hepatite C cronica tém o virus na saliva e
nas glandulas salivares, através da medicdo de saliva em pacientes com e sem queixa de
boca seca, e retirada de um pequeno fragmento de glandula salivar do seu labio inferior
para saber se 0 virus da hepatite C esta presente neste local.

4. O estudo serd feito da seguinte maneira: primeiramente, vocé responderd a um
questionario simples sobre sensacdo de boca seca; em seguida sera coletada uma
pequena quantidade de saliva e, em um dia agendado, sera realizada a retirada de um
pequeno fragmento de glandula salivar, no seu labio inferior; sendo muito importante
sua participacdo em todas as etapas.

5. Os procedimentos sdo simples e realizados com pessoas preparadas, sendo a retirada do
pequeno fragmento de glandula salivar um procedimento simples, rapido, feito sob
anestesia local com um minimo de desconforto, que é passageiro.

6. Todas as etapas do trabalho serdo realizadas com material individual e estéril sem riscos
a sua saude fisica e mental.

7. Caso precise podera contar com a assisténcia de todos 0s responsaveis pela pesquisa.

8. Com a sua participacdo esperamos ter maiores conhecimentos sobre a associacéo entre
as alteracGes de glandulas salivares e a infec¢do pelo virus da hepatite C.

9. A sua participacdo serd acompanhada no Ambulatério de Hepatites Virais do IAG-HC-
UFMG e Clinica de Semiologia e Patologia Il da Faculdade de Odontologia da UFMG.

/
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10. Sempre que desejar, serdo fornecidos esclarecimentos sobre cada uma das etapas do
estudo.

11. A qualquer momento, vocé podera desistir de participar do estudo sem que isso lhe
traga qualquer penalidade ou prejuizo.

12. As informagdes conseguidas através da sua participagdo sao sigilosas e ndo permitirdo
sua identificacdo, exceto aos responsaveis pelo estudo. A divulgacdo das mencionadas
informacGes s6 sera feita entre os profissionais estudiosos do assunto.

13. No caso de ser verificada a presenca de alguma alteracdo na glandula salivar ou de
lesdes de mucosa bucal vocé sera encaminhado para exames complementares nos
departamentos responsaveis.

Os telefones das pesquisadoras para quaisquer esclarecimentos sao:
Soraya (Cirurgia-dentista) 8729-6685
Maria Auxiliadora (Orientadora) 3499-2476
Comité de Etica em Pesquisa da UFMG (COEP): 32489364

TERMO DE CONSENTIMENTO

Eu, , documento n° :
tendo compreendido perfeitamente tudo o que me foi informado sobre a minha participaca
no estudo e estando consciente dos meus direitos, das minhas responsabilidades, dos riscos
e dos beneficios que a minha participacdo implicam, concordo em dele participar e para isso
eu DOU O MEU CONSENTIMENTO SEM QUE PARA ISSO EU TENHA SIDO
FORCADO OU OBRIGADO.

(Assinatura)



