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syndrome

Hepatitis C virus (HCV), known previously as parenterally
transmitted or posttransfusion non-A non-B hepatitis,
was first identified and cloned in 1989. It is an enveloped,
single-stranded positive-sense RNA virus, having a
diameter of about 50 nm and classified as a separate
genus (Hepacivirus) within the Flaviviridae family.'?

After two decades, with more than 170 million chronically
infected people worldwide (3% of the world’s population),
HCV is now considered as a disease of significant global
importance. Although HCV incidence is lower than that of
hepatitis B virus (HBV) in many parts of the world, the rate
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Hepatitis C virus (HCV) infection in more than 170 million chronically infected patients with no developed
preventive vaccine is a globally important issue. In addition to expected hepatic manifestations, a number
of extrahepatic manifestations, such as mixed cryoglobulinemia, glomerulonephritis, polyarteritis nodosa,
rashes, renal disease, neuropathy, and lymphoma, have been reported following HCV infection, which
are believed to be influenced by the virus or the host immune response. HCV combination therapy with
pegylated interferon and ribavirin might be associated with side effects as well. The association of HCV
with special oral conditions has also been reported recurrently; the mechanism of most of which remains
unclear. This article reviews the association of HCV infection with some of the oral conditions such as oral
health, Sjogren’s syndrome, lichen planus and oral cancer.
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of its chronic infection is much higher® and its mortality
rate is increasing. !

Six major genotypes (1-6) of HCV with various geographical
distributions have been identified until now.”!

The routes of transmission are intravenous drug use,
nonprotected sexual contact with multiple partners, iatrogenic
acquisition (e.g., hemodialysis), accidental exposure such as
needlestick injuries, and less frequently vertical transmission
from mother to child. However, no obvious route of acquisition
can be identified in 30-40% of HCV infections.*?

The combination therapy with pegylated interferon and
ribavirin, focused on achieving a sustained virological
response (SVR), is usually accompanied with side effects.['1?]

The morbidity from HCV infection is not only a result
of the sequelae of cirrhosis, but also to approximately 30
reported extrahepatic manifestations (EHM), such as
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mixed cryoglobulinemia, glomerulonephritis, polyarteritis
nodosa, rashes, renal disease, neuropathy and lymphoma as
well. Despite the available reports, association of some of
the other disorders with long-term HCV infection remains
controversial . [1*17]

It is believed that HCV EHMs are influenced by the virus
itself or the host immune response following HCV infection,
the mechanism of most of which remains unclear."®”! The
association between HCV infection and some of the oral
conditions (oral health, Sjogren’s syndrome, lichen planus,
and oral cancer) are reviewed in the present article.

ORAL HEALTH

Anecdotal evidence strongly indicates that IHCV-infected
patients are prone to tooth decay; suffer from esteem loss due
to poor oral aesthetics; and have difficulty having a healthy
diet due to their poor oral health, being attributed to the
number of factors such as injecting drug abuse, methadone
medication, and poor utilization of dental services.*"?!!
Chronic diseases are believed to increase the risk of developing
dental and oral diseases derived from biological mechanisms
either directly (e.g. probable increased risk of developing
periodontal disease associated with a diabetes-induced
inflammatory response) or indirectly (probable increased
risk of dental caries in HCV-infected patients by decreased
salivary flow due to prescribed medications).1?#%’]

The provision of dental care falls outside the mainstream of
medical funding and the costs of dental treatment are often
prohibitive. In addition, HCV infected patients, admitted to
the government dental clinics, are often placed on extremely
long waiting lists. The inaccessibility of dental treatment may
also contribute to the reported extensive tooth destruction
and subsequent poor oral health. 202

The results of a study in the United States showed that high
levels of dental treatment are needed among HCV-infected
patients.??! Additionally, a marked discrepancy was shown
between the oral health of the IICV infected group and
the control in another study in Australia. Both groups were
eligible for public dental care, confronting similar access
problems and difficulties with waiting lists. However the
experience of infected subjects was significantly more worse
than HCV-noninfected ones. The number of missing teeth
was also significantly higher in HCV-infected patients and
periodontal health tended to be poorer.!”

According to the limited data about the oral health status
of HCV-infected patients, mainly from the developed
countries, oral health treatment seems necessary. More
studies should be performed in the developing countries to
make better evaluation of the oral health of HCV-infected
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patients; where equipment is limited and disorder is more
prevalent.

Previous reports have also revealed that some dentists prefer
not to work on patients with bloodborne infections, >
highlighting the continued need for educational courses
for dentists to change their attitude and behavior toward
infected patients. In addition, routine dental examination
of infected patients is recommended to prevent common
dental and oral disorders within this group.

SJOGREN’S SYNDROME AND SALIVARY GLAND
CONDITIONS

The first description of Sjogren’s syndrome (SS) was by
Mikulicz in 1892, who described a 42-year-old man with
bilateral enlargement of the parotid and lacrimal glands
associated with a small-round-cell infiltrate.”

SSis a chronic autoimmune disorder of the exocrine glands
with associated lymphocytic infiltrates in the affected glands.
Dryness of the mouth and eyes results from the involvement
of the salivary and lacrimal glands.??" The exact ctiology
of SS is unknown. Besides other possible factors, a viral
etiology has been suggested.®**! However, no single infective
causative agent has been identified until now.*"

Several reports have initially suggested an association between
HCV and SS following the development of serological
tests,!"*I which has been supported with more than 250
reported cases of SS-HCV.PI Garcia-Carrasco et al. reported an
HCV prevalence of 14% among the patients with a previously
identified primary SS, which was significantly higher than that
of the general population (1.2%).¢) The occurrence of a typical
autoimmune sialadenitis in HCV-positive patients, similar
to that explained in primary SS, suggests that HCV might
efficiently be involved in the SS pathogenesis.’ Up to 75% of
HCV-infected individuals have histological evidence or a test
abnormality (ie, xerophthalmia detected by Rose Bengal stain,
Schirmer test, sialometry) consistent with SS." Up to §0% of
HCV-infected individuals may have some salivary or lachrymal
abnormalities, frequently represented by histological signs of
mild sialadenitis, whereas clinical evidence of dry mouth and
dry eyes is often absent (or may be underestimated).”

Proposed mechanisms for such a correlation include
cross-reactivity between the HCV envelope and host salivary
tissue or HCV envelope-mediated immune stimulation
against salivary glands. These mechanisms are supported
by studies in mice that were transgenic for the HCV E2
envelope protein.!'®!

Distinct differences have been reported between
HCV-associated SS and primary SS, namely the absence



of anti-Ro/SS-A and anti-La/SS-B, ribonucleoprotein, Jo-1,
proliferating cell nuclear antigen, or Scl-70.17%
have assessed the morphologic and immunohistochemical

I Several studies

characteristics of sialadenitis in [HCV patients. These results
indicated that HCV patients had patterns of salivary gland
disease similar to those secen in primary SS patients.P#
SS and HCV infection have similar pathogenic
characteristics. These derangements include overproduction
of autoantibodies as a result of B-lymphocyte hyperactivity
and expansion of CD5+ B cells that are involved in the
production of polyreactive autoantibodies and rheumatoid
factor. In addition, analysis of three HCV-infected patients
demonstrated a predominance of B cells over T cells in
the lymphocytic focus and an increased expression of T

lymphocytes in the inflammatory infiltrate.***

Approximately 12% of all HCV-infected patients receiving
Peginterferon/ribavirin therapy develop xerostomia, which
in turn increases the risk of symptoms such as dental
cavities, nausea, and constipation. A recent Italian study
demonstrated that dry mouth occurring during anti-HCV
therapy results from a reversible inhibition of salivary gland
function that does not appear to be dose dependent and is
promptly reversed upon cessation of treatment.*!

Different mechanisms may participate in the pathogenesis
of SS associated with HCV infection. These happen via
direct infection and proliferation of HCV in salivary glands,
molecular mimicry between HCV and salivary glands, and
formation of immune complexes containing HCV.P>* It
has also been demonstrated that replication of the virus
itself in the salivary gland epithelial cells might result in
hyposalivation.P!

The pathogenic role of HCV infection in SS remains
an issue of debate. Part of this may be a result of
misdiagnosis or misclassification and due to the lack of
well-defined and commonly accepted diagnostic criteria.
The San Diego criteria require objective evidence of sicca
syndrome plus evidence of systemic autoimmune disease
(eg., autoantibodies and a characteristic minor salivary
gland histopathology appearance). At the other end of
the spectrum, the FEuropean criteria do not require the
presence of autoantibodies or a positive salivary gland
biopsy finding. Thus, the number of patients fulfilling
the European criteria is fivefold to tenfold greater
than those fulfilling the San Diego criteria. It has been
proposed that HCV infection is a criterion to rule out a
primary diagnosis of SS, especially if cryoglobulinemia
and hypocomplementemia are present and anti-SSA/Ro

antibodies are absent.?7#%!

Oral conditions and HCV
LICHEN PLANUS

Lichen planus (LP) is a common T-cell-mediated chronic
inflammatory disease of the stratified squamous epithelium
with unknown etiology. It can affect the oral mucosa, skin,
genitalia, hair follicles, nails, esophagus, urinary tract, nasal
mucosa, larynx, and even eyes.!’##I Clinically, the oral lichen
planus (OLP) has six variants: Papular, reticular, plaque-like,
atrophic, erosive, and bullous. These features may occur
individually or in combination.*”) Oral manifestations of
LP may occur in the absence of skin lesions. The erosive
form of OLP causes extreme discomfort and may also be
premalignant. >0

The association of LP with viral agents has been of
rescarchers’ interest for a while. Accordingly, one of the most
frequently reported oral EHM of HCV infection is OLP#!]
The association between HCV and LP was first described
in 1990, a year after the discovery of the virus itself.”
The investigations were all on antibody-based serological
examination. Therefore, the probable association between
HCV infection and OLP could not be proved initially.!"”!

Although the prevalence of LP among HHCV-infected patients
has been estimated to be about 5%, the prevalence of
anti-HHCV in LP patients has been estimated to be as high
as 38%. A recent study of 1557 LP patients showed a higher
HCV prevalence compared with the control group (1.9% and
0.4%, respectively, P < 0.001). Additionally, a multivariate
analysis indicated that LP was associated with [HCV
infection (OR 4.19,95% CI12.21;7.93) I’

Indeed, based on the geographical association of HCV and
LP, the prevalence of HCV infection among OLP patients
varies widely between countries, reaching the highest
percentage in HCV hyperendemic areas.® Accordingly,
the results of a recent systematic review and meta-analysis
showed that LP may be significantly associated with
HCYV infection mainly in Mediterranean countries, Japan,
and the United States. Such a possible association has
been strongly and consistently suggested through other
subanalyses and the sensitivity assessments performed on
the issue as well. Because HCV can replicate in skin and
oral mucosa, and also since HHCV-specific T cells have been
found in OLP specimens, the virus could be involved in
the pathogenesis of a number of OLP cases, probably via
an immunological pathway that are still to be defined.””)
Analysis of experimental data strongly suggests that HCV is
involved in the pathogenesis of OLP via local induction of
an immune response specific for HCV epitopes.*’

The role of particular [HCV genotypes in the pathogenesis
of HCV-related OLP is unlikely, given the observation of LP
association worldwide with the same genotypes commonly
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found in patients without LP. However, genotype 1b seems
to be associated with LP, and it appears to be uncommon
in the United Kingdom. Studies have shown no differences
in serum levels or HCV-RNA levels between HCV-infected
patients with and without LPP7!

Some studies have shown that interferon and ribavirin
treatment can improve OLP in HCV-infected patients.[163%%]
Other studies have shown that OLP may develop or
worsen after HCV antiviral treatments.’®! Therefore, the
use of interferon in patients with HCV and LP should be
undertaken with great caution.!'”)

HCV-associated hepatic disease may precede LP onset or
may be diagnosed together with it. Apparently, there are no
significant differences in the histopathological characteristics
specific to OLP or in the ratio of T cells and B cells among
infiltrating lymphocytes regardless of the presence or
absence of HCV infection.’***"l However, the proportion
of CD8+ T cells in the lamina propria appears to be higher
in HCV-related OLP compared with idiopathic OLP

Recently, a different genetic cytokine background has been
reported in OLP patients with and without HCV infection.
Indeed, in the idiopathic form of OLP, the increased
production of tumor necrosis factor alpha and interferon
gamma Is the result of genetic dysregulation of the immune
response,¥7 whereas OLP patients with HCV infection
have a Thl cytokine bias, possibly secondary to an abnormal
immune response to the virus."

With regard to previous studies on the association of
OLP and HQYV, it is possible to identify some analytical
inconsistencies: (1) control groups identified without
analyzing the age-specific prevalence of anti-IHICV positivity;
and (2) inadequacy of previous data toward the real
prevalence of HCV infection in the general population. P!

Hence, it seems too soon to reach a definite conclusion.
During recent years and following the development of
immunoassays for the detection of anti-HCV antibody, there
has been a substantial amount of work on the subject, results
of which varied widely, ranging from a strong association to
a lack of association.

HCV-RNA has been detected both in sera and in oral
lesions of patients with OLP; however, no direct pathogenic
effect of HCV on the oral mucosa could be demonstrated.
Theoretically, epitopic similarities between HCV and
keratinocytes could explain the association between LP and
HCYV, but this could not be demonstrated in any studies.
It is believed that this association might be related to the

cytotoxic immune responses to the epithelia cells infected
with HCV.I*?!
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However, when HCV infection is present with OLP, some
additional factors, which remain unknown, must also be
present. Thus, HCV may be a contributory cause but it
is neither necessary nor sufficient to cause OLP on its
own. Further studies are required to identify the relevant
cofactor (s).I"! It is still highly controversial whether OLP
can be considered as an extrahepatic manifestation of HCV
infection. Clinicians must always keep in mind that OLP
may be associated with a systemic disease.!"” Well-designed
prospective, especially cohort studies, mainly from countries
with low prevalence of HCV infection, are clearly needed.

ORAL CANCER

Oral cancer is a major public health problem in many parts
of the globe. It accounts for approximately 400,000 new cases
of diagnosed cancers annually. Additionally, it is the cause of
200,000 deaths per annum. Epidemiologic studies revealed
a wide range of oral cancer prevalence in different parts of
the world, the majority of which confirmed an increasing
rate, morbidity, and mortality in the past years.?”" Oral
squamous cell carcinoma (OSCC) is the most serious and
most common oral malignancy accounting for almost 95%
of all lesions. (¢

Although there is no evidence to confirm oral cancer as an
HCV EHM, there are studies showing that HCV is very
likely to be involved in the development of oral cancer. 626
Several studies have been carried out during recent years to
better understand the role of HCV in the development of
oral cancer and precancerous lesions.[*+¢°]

The incidence of HCV infection in Japanese OSCC patients
has been reported to be 16.7-24%. They also investigated the
prevalence of HCV infection in oral cancer patients with
multiple primary cancers (MPCs) as a risk factor in patients
with OSCC. Of 327 patients with OSCC, 59 (18.0%) showed
MPCs. In the OSCC patients with MPCs, serum HCV
antibodies (anti-HCV) and HCV-RNA were detected in
more than 36% and 28%, respectively.[®“*”l The same group
of investigators reported a patient with chronic hepatitis C,
who developed oral cancer. They also detected HCV-RNA
in the oral cancer tissues.|®? In a study on the prevalence
of hepatitis virus infection in association with oral discases
requiring surgery performed in Japan, Takata et al., found
that HCV antibody was higher in patients with oral cancer.
However, the authors concluded that increased incidence of
HCV antibody apparently was a reflection of age and that
HCV infection may not have an ectiologically important
assoclation with oral cancer.[®®

On the other hand, an uncontrolled study in the United
States reported that 21% of 99 patients with head and neck
SCC had HCV infection.®” Other studies also demonstrated



that potentially oral premalignant lesions, such as leukoplakia
and oral epithelial dysplasia, are not associated with HCV
infection.l072!

In a retrospective study on 402 OLP patients, the role of
HCYV infection on OLP outcome was analyzed.”*) Although
44% of the patients who developed an oral cancer were HCV
infected, the risk was not significantly increased, possibly
because of the low statistical power. However, HCV is a
common cause of liver cirrhosis, which may present itself
as an independent risk factor for the development of oral
cancer.**74

[t is very important to detect the lesions in patients with oral
cancer when they are at a primary stage. All these findings
emphasize the importance of periodic examination of the
oral cavity among patients with HCV infection. Studies on
the role of immunological pathways as well as the mechanism
of the development of the disease are recommended.

CONCLUSION

Based on the published findings, OLP and SS may be
significantly associated with IICV infection, and the virus
may be involved in the pathogenesis of these discases,
probably via an immunological pathway. OLP association
with HCV was found to be influenced by a geographical
distribution. The association of other oral conditions with
HCV infection, however, needs further investigation. The
association between certain chronic diseases and an increased
prevalence of dental disease suggests that many systemic
discases have oral manifestations. Thus, dental professionals
could be an important resource for screening and referring
patients with chronic diseases. A fast, accurate, and relatively
inexpensive oral test has been used to diagnose HIV, and a
new oral test should be available soon for HCV.

It should also be emphasized that the therapy options of
the above-mentioned oral conditions in the presence of
HCV infection has been considered the same as noninfected
patients in the related manuscripts. Other probable therapy
suggestions should be evaluated in case—control studies to
clarify this issue.

REFERENCES

1. PolS, Vallet-Pichard A, Corouge M, Mallet VO. Hepatitis C: Epidemiology,
diagnosis, natural history and therapy. Contrib Nephrol 2012;176:1-9.

2. Lodi G, Porter SR, Scully C. Hepatitis C virus infection: Review and
implications for the dentist. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 1998;86:8-22.

3.  El-Serag HB. Epidemiology of viral hepatitis and hepatocellular
carcinoma. Gastroenterology 2012;142:1264-73.e1.

4.  Foster GR. Recent advances in viral hepatitis. Clin Med 2009;9:613-6.

5. Mahboobi N, Porter SR, Karayiannis P, Alavian SM. Oral fluid

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

Oral conditions and HCV

and hepatitis A, B and C: A literature review. | Oral Pathol Med
2012;41:505-16.

Alavian SM, Ahmadzad Asl ML, Shahbabaie MA, Bahrami Ahmadi A,
Kabir A. Hepatitis C infection in the general population of Iran:
A systematic review. Hepat Mon 2009;9:211-23.

Modi AA, Liang TJ, Hepatitis C. a clinical review. Oral Dis 2008;14:10-4.
Januszkiewicz-Lewandowska D, Wysocki J, Rembowska ],
Pernak M, Lewandowski K, Nowak T, et al. Transmission of HCV
infection among long-term hospitalized onco-haematological patients.
J Hosp Infect 2003;53:120-3.

Alter MJ. HCV routes of transmission: What goes around comes around.
Semin Liver Dis 2011;31:340-6.

Schaefer EA, Chung RT. Anti-hepatitis C virus drugs in development.
Gastroenterology 2012;142:1340-50.e1.

Jun DW, Tak WY, Bae SH, Lee YJ. Recent trends in the treatment of
chronic hepatitis C. Korean ] Hepatol 2012;18:22-8.

Casey LC, Lee WM. Hepatitis C therapy update. Curr Opin Gastroenterol
2012;28:188-92.

Lodi G, Pellicano R, Carrozzo M. Hepatitis C virus infection and lichen
planus: A systematic review with meta-analysis. Oral Dis 2010;16:601-12.
Sene D, Limal N, Cacoub P. Hepatitis C virus-associated extrahepatic
manifestations: A review. Metab Brain Dis 2004;19:357-81.

Roy K, Bagg ]. Hepatitis C virus and oral disease: A critical review. Oral
Dis 1999;5:270-7

Pyrsopoulos NT, Reddy KR. Extrahepatic manifestations of chronic viral
hepatitis. Curr Gastroenterol Rep 2001;3:71-8.

Mayo M]. Extrahepatic manifestations of hepatitis C infection. Am ]
Med Sci 2003;325:135-48.

Ali A, Zein NN. Hepatitis C infection: A systemic disease with extrahepatic
manifestations. Cleve Clin ] Med 2005;72:1005-8, 1010-4,1016 passim.
Nagao Y, Sata M. Hepatitis C virus and lichen planus. ] Gastroenterol
Hepatol 2004;19:1101-13.

Coates EA, Brennan D, Logan RM, Goss AN, Scopacasa B,
Spencer AJ, et al. Hepatitis C infection and associated oral health
problems. Aust Dent J 2000;45:108-14.

Carrozzo M. Oral health in patients with hepatitis C virus infection:
An underestimated problem? Oral Dis 2001;7:267-70.

Griffin SO, Barker LK, Griffin PM, Cleveland JL, Kohn W. Oral health
needs among adults in the United States with chronic diseases. ] Am
Dent Assoc 2009;140:1266-74.

Coates EA, Walsh L, Logan R. The increasing problem of hepatitis C
virus infection. Aust Dent | 2001;46:13-7;quiz 53.

Drobnik A, Judd C, Banach D, Egger J, Konty K, Rude E. Public health
implications of rapid hepatitis C screening with an oral swab for
community-based organizations serving high-risk populations. Am |
Public Health 2011;101:2151-5.

Alavian SM, Moosavi SH, Mousavi SH, Azizi B, Akbari H. Study of
admission rate of hepatitis b surface antigen positive patients in
50 dentistry centers in Tehran (Spring 2003). Hepat Mon 2008;8:67-9.
El-Maaytah MA, Jerjes W, Upile T, Patel B], Hammad OA, Odeh ND,
et al. Willingness of Jordanian clinicians to treat a hepatitis B-infected
patient. Quintessence Int 2008;39:e147-51.

Mahboobi N, Porter SR, Karayiannis P, Alavian SM. Dental treatment
as a risk factor for hepatitis B and C viral infection. A review of the
recent literature. ] Gastrointestin Liver Dis 2013;22:79-86.
Mahboobi N, Agha-Hosseini F, Mahboobi N, Safari S, Lavanchy D,
Alavian SM. Hepatitis B virus infection in dentistry: A forgotten topic.
J Viral Hepat 2010;17:307-16.

Fox RI. Sjogren’s syndrome. Lancet 2005;366:321-31.

Ebert EC. Gastrointestinal and hepatic manifestations of Sjogren
syndrome. ] Clin Gastroenterol 2012;46:25-30.

249

Volume 19, Number 6
Dhul Hijjah 1434H
November 2013

The Saudi Journal of
Gastroenterology



Alavian, e al.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Manns MP, Rambusch EG. Autoimmunity and extrahepatic
manifestations in hepatitis C virus infection. ] Hepatol 1999;31:39-42.
Mahboobi N, Aghahosseini F, Lankarani KB. Hepatitis C virus and lichen
planus: The real association. Hepat Mon 2010;10:161-4.

Carrozzo M, Thorpe R. Oral lichen planus: A review. Minerva Stomatol
2009;58:519-37.

Carrozzo M. Oral diseases associated with hepatitis C virus infection.
Part 2: Lichen planus and other diseases. Oral Dis 2008;14:217-28.
Jadali Z, Alavian SM. Autoimmune diseases co-existing with hepatitis
C virus infection. Iran ] Allergy Asthma Immunol 2010;9:191-206.
Garcia-Carrasco M, Ramos M, Cervera R, FontJ, Vidal ], Munoz FJ, et al.
Hepatitis C virus infection in ‘primary’ Sjogren’s syndrome: Prevalence
and clinical significance in a series of 90 patients. Ann Rheum Dis
1997;56:173-5.

Carrozzo M, Gandolfo S. Oral diseases possibly associated with
hepatitis C virus. Crit Rev Oral Biol Med 2003;14:115-27.

Palekar NA, Harrison SA. Extrahepatic manifestations of hepatitis C.
South Med ] 2005;98:1019-23.

Grossmann Sde M, Teixeira R, Oliveira GC, Gleber-Netto FO,
Araujo FM, Araujo FM, et al. Xerostomia, hyposalivation and
sialadenitis in patients with chronic hepatitis C are not associated
with the detection of HCV RNA in saliva or salivary glands. ] Clin Pathol
2010;63:1002-7.

Arrieta JJ, Rodriguez-lnigo E, Ortiz-Movilla N, Bartolomé
J, Pardo M, Manzarbeitia F, et al. In situ detection of hepatitis C virus
RNA in salivary glands. Am J Pathol 2001;158:259-64.

de Mattos Camargo Grossmann S, Teixeira R, de Oliveira GC,
do Carmo MA. Detection of HCV RNA in saliva does not correlate with
salivary flow or xerostomia in patients with chronic hepatitis C. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2010;109:851-6.
Galossi A, Guarisco R, Bellis L, Puoti C. Extrahepatic manifestations of
chronic HCV infection. ] Gastrointestin Liver Dis 2007;16:65-73.
Aghemo A, Rumi MG, Monico S, Banderali M, Russo A, Ottaviani F,
et al. Ribavirin Impairs Salivary gland function During Combination
Treatment With Pegylated Interferon Alfa-2a In Hepatitis C patients.
Hepat Mon 2011;11:918-24.

Ramos-Casals M, Garcia-Carrasco M, Cervera R, Font J. Is hepatitis C
virus a sialotropic virus? Am | Pathol 2001;159:1593-4.

Zignego AL, Ferri C, Pileri SA, Caini P, Bianchi FB. Extrahepatic
manifestations of hepatitis C virus infection: A general overview and
guidelines for a clinical approach. Dig Liver Dis 2007;39:2-17.
Khattab MA, Eslam M, Alavian SM. Hepatitis C virus as a multifaceted
disease: A simple and updated approach for extrahepatic manifestations
of hepatitis C virus infection. Hepat Mon 2010;10:258-69.

Lodi G, Scully C, Carrozzo M, Griffiths M, Sugerman PB, Thongprasom K.
Current controversies in oral lichen planus: Report of an international
consensus meeting. Part 2. Clinical management and malignant
transformation. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2005;100:164-78.

Sugerman PB, Savage NW, Walsh L, Zhao ZZ, Zhou XJ, Khan A,
et al. The pathogenesis of oral lichen planus. Crit Rev Oral Biol Med
2002;13:350-65.

Scully C, Carrozzo M. Oral mucosal disease: Lichen planus. Br ] Oral
Maxillofac Surg 2008;46:15-21.

Zhou Y, Jiang L, Liu J, Zeng X, Chen QM. The prevalence of hepatitis
C virus infection in oral lichen planus in an ethnic Chinese cohort of
232 patients. Int J Oral Sci 2010;2:90-7.

Grossmann Sde M, Teixeira R, de Aguiar MC, do Carmo MA.
Exacerbation of oral lichen planus lesions during treatment of chronic
hepatitis C with pegylated interferon and ribavirin. Eur ] Gastroenterol
Hepatol 2008;20:702-6.

250

The Saudi Journal of

Volume 19, Number 6 | Gastroenterology
Dhul Hijjah 1434H
November 2013

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Rebora A. HCV and lichen planus: HCV and lichen planus. Hepat Mon
2011;11:134-5.

Birkenfeld S, Dreiher ], Weitzman D, Cohen AD. A study on the
association with hepatitis B and hepatitis C in 1557 patients with
lichen planus. ] Eur Acad Dermatol Venereol 2011;25:436-40.
Campisi G, Fedele S, Lo Russo L, Di Fede O, Arico P, Craxi A, et al. HCV
infection and oral lichen planus: A weak association when HCV is
endemic. J Viral Hepat 2004;11:465-70.

Ismail SB, Kumar SK, Zain RB. Oral lichen planus and lichenoid
reactions: Etiopathogenesis, diagnosis, management and malignant
transformation. ] Oral Sci 2007;49:89-106.

Mega H, Jiang WW, Takagi M. Immunohistochemical study of oral
lichen planus associated with hepatitis C virus infection, oral lichenoid
contact sensitivity reaction and idiopathic oral lichen planus. Oral Dis
2001;7:296-305.

Nagao Y, Sata M, Kage M, Kameyama T, Ueno T. Histopathological
and immunohistochemical study of oral lichen planus-associated HCV
infection. Eur ] Intern Med 2000;11:277-82.

Mignogna MD, Fedele S, Lo Russo L, Ruoppo E, Adamo D, Lo Muzio L.
Extrahepatic manifestations of hepatitis C virus infection: The slowly
unraveling picture of oral lichen planus. ] Hepatol 2002;37:412-3.
Gomez I, Warnakulasuriya S, Varela-Centelles PI, Lopez-Jornet P,
Suarez-Cunqueiro M, Diz-Dios P, et al. Is early diagnosis of oral cancer
a feasible objective? Who is to blame for diagnostic delay? Oral Dis
2010;16:333-42.

Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimate
of worldwide burden of cancer in 2008: GLOBOCAN2008. Int ] Cancer
2010;127:2893-917.

Ogden GR, Mahboobi N. Oral cancer awareness among undergraduate
dental students in Iran. ] Cancer Educ 2011;26:380-5.

Nagao Y, Sata M, Noguchi S, Seno’o T, Kinoshita M, Kameyama T, et al.
Detection of hepatitis C virus RNA in oral lichen planus and oral cancer
tissues. ] Oral Pathol Med 2000;29:259-66.

Lodi G, Porter SR, Scully C. Hepatitis C virus infection--review and
implications for the dentist. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod 1998;86:8-22.

Gondivkar SM, Parikh RV, Gadbail AR, Solanke V, Chole R, Mankar M,
et al. Involvement of viral factors with head and neck cancers. Oral
Oncol 2012;48:195-9.

Porter SR, Lodi G, Chandler K, Kumar N. Development of squamous
cell carcinoma in hepatitis C virus-associated lichen planus. Oral Oncol
1997;33:58-9.

Nagao Y, Sata M. High incidence of multiple primary carcinomas in
HCV-infected patients with oral squamous cell carcinoma. Med Sci
Monit 2009;15:453-9.

Yoshida M, Nagao Y, Sata M, Kusukawa J, Kameyama T. Multiple primary
neoplasms and hepatitis C virus infection in oral cancer patients.
Hepatol Res 1997;9:75-81.

Takata Y, Takahashi T, Fukuda J. Prevalence of hepatitis virus
infection in association with oral diseases requiring surgery. Oral
Dis 2002;8:95-9.

Nobles J, Wold C, Fazekas-May M, Gilbert J, Friedlander PL. Prevalence
and epidemiology of hepatitis C virus in patients with squamous cell
carcinoma of the head and neck. Laryngoscope 2004;114:2119-22.
Bokor-Bratic M. No evidence of hepatitis C virus infection in Serbian
patients with oral leukoplakia. ] Oral Pathol Med 2006;35:626-9.
Jaber MA, Porter SR, Bain L, Scully C. Lack of association between
hepatitis C virus and oral epithelial dysplasia in British patients. Int J
Oral Maxillofac Surg 2003;32:181-3.

Carrozzo M, Gandolfo S, Carbone M, Colombatto P, Broccoletti R,
Garzino-Demo P, et al. Hepatitis C virus infection in Italian patients



Oral conditions and HCV

with oral lichen planus: A prospective case-control study. J Oral Pathol 74. Sorensen HT, Friis S, Olsen JH, Thulstrup AM, Mellemkjaer L, Linet M,
Med 1996;25:527-33. et al. Risk of liver and other types of cancer in patients with cirrhosis:
73. Gandolfo S, Richiardi L, Carrozzo M, Broccoletti R, Carbone M, Pagano M, A nationwide cohort study in Denmark. Hepatology 1998;28:921-5.

et al. Risk of oral squamous cell carcinoma in 402 patients with oral
lichen planus: A follow-up study in an Italian population. Oral Oncol
2004;40:77-83.

Source of Support: Nil, Conflict of Interest: None declared.

Author Help: Online submission of the manuscripts

Articles can be submitted online from http://www.journalonweb.com. For online submission, the articles should be prepared in two files (first
page file and article file). Images should be submitted separately.

1)  First Page File:
Prepare the title page, covering letter, acknowledgement etc. using a word processor program. All information related to your identity
should be included here. Use text/rtf/doc/pdf files. Do not zip the files.

2) Article File:
The main text of the article, beginning with the Abstract to References (including tables) should be in this file. Do not include any information
(such as acknowledgement, your names in page headers etc.) in this file. Use text/rtf/doc/pdf files. Do not zip the files. Limit the file size
to 1 MB. Do not incorporate images in the file. If file size is large, graphs can be submitted separately as images, without their being
incorporated in the article file. This will reduce the size of the file.

3) Images:
Submit good quality color images. Each image should be less than 4 MB in size. The size of the image can be reduced by decreasing the
actual height and width of the images (keep up to about 6 inches and up to about 1200 pixels) or by reducing the quality of image. JPEG is
the most suitable file format. The image quality should be good enough to judge the scientific value of the image. For the purpose of printing,
always retain a good quality, high resolution image. This high resolution image should be sent to the editorial office at the time of sending
a revised article.

4) Legends:
Legends for the figures/images should be included at the end of the article file.

The Saudi Journal of 251
Gastroenterology | Volume 19, Number 6
Dhul Hijjah 1434H
November 2013



