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REVIEW

Hepatitis C virus and lichen planus

YUMIKO NAGAOQ* AND MICHIO SATA*!

*Rescarch Center for Innovative Cancer Therapy and *Second Department of Medicine, Kirumie University
School of Medicine, Kurume, Fukuoka, Japan

Abstract

Hepatitis C virus (HCV) is an important factor in the development of chronic liver disease and hepa-
tocelular carcinema. In recent years it has become known that HCV induces various extrahepartic man-
Hestations including rmixed cryoglobulinemia, membranoproliferauve glomerulonephrits, Sjdgren’s
syndrome, autoimmune thyroiditis, malignant lymphoma, porphyria cutanea tarda and lichen planus.
Alrhough the mechanisms of extrahepatic manifestations remain unclear, it is known that interferon
(IFN) therapy and coadministration of IFN with ribavirin are effective in promoting the disappearance
or alleviation of such extrahepatic lesions, which have tended to be overlooked. The present review
focuses on lichen planus, one of the major extrahepatic manifestations.

¢ 2004 Blackwell Publishing Asia Pty Ltd

Key words: extrahepatic manifestation, hepatits C virus, hepatitis C virus RNA, interferen, lichen

planus, oral cancer, oral lichen planus, ribavirin.

INTRODUCTION

Hepatitis C virus (HCV) was found to be the principal
virus causing non-A, non-B hepatitis in 1989 (when
Choo er al. cloned part of the cDNA"Y, and to be a
major cause of hepatocellular carcinoma.®® The rate of
post-transfusion hepatts C in Japan decreased drast-
cally since 1989, when blood for transfusion began 1o be
screened using HCV antibody.* However, HCV infec-
tien persists in more than 60% of cases, and the inci-
dence of hepatocellular carcinoma is found to be
increasing yearly both in Japan and in the USA.*

Currently, approximately 2 million people in Japan are
HCV carriers,” and more than 70% of chronic heparitis
and liver cirrhosis cases and 80% of hepatocellular car-
cinoma cases are known to be caused by the virus.” The
majority of HCV carriers are infected through blood and
bleod preparations or traumas caused by tnstruments
contzminated with blood containing HCV, for exarnple,
in medical treatment with syringes and knives, various
invasive folk medicine, tatroos,®® and through perinatal
and sexual transmission of HCV infection.'®

The hepatitis virus, while being an important factor
in the development of chronic liver disease and hepato-
cellular carcinoma, induces damage to organs and tis-

sues other than the liver.”’™¥ Such damage is generally

called extrahepatic manifestadon (Table 1}. Particu-
larly, HCV is known to induce various extrahepalic
manifestations including mixed cryoglobulinemia,
membranoproliferative glomerulonephrits, Sjdgren’s
syndrome, autoimmune thyroiditis, malignant lym-
phoma, porphyria cutznea tarda and lichen planus. Our
research also suggested that it is highly possible that
HCV plays a role in the development of oral cancer.'*'?

It is thought that following the viral infection, the
virus jrself or the host immune response plays a role in
HCV extrahepatic manifestations. However, the mech-
anism of most manifestations remains unclear.!’ It has
been confirrmed that HCV infects and replicates in
various cells and organs other than the liver;'* HCV
increases the expression of autoantibody;'™'® and inter-
feron {IFN) and ribavirin are effective in the treatment
of extrahepatic lesions.’™® These findings suggest a
close relationship berween HCV and extrahepatic man-
ifestation. Epidemiological studies have found that the
occurrence of extrahepatic manifestations is high in
HCV carriers.”™

Hepatins C virus RNA is detected in the saliva of
HCV carriers.” ™ Persistent HCV infection in the orzl
mucots membranes may trigger HCVerelared oral
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Table 1 Extrahepatic manifestations

¥ Nagao and M Saia

Hepartits A virus

Hepatids B virus

Hepauogs C virus

Nephropathy
Arteritis nodosa
Skin disease
Gianotti disease

Acute renal failure
Disorders in hematopoietic organs
Pure red cell aplasia
Aplastic anemia
Hemolytic. anemia
Idiopathic thrombocytopenic purpura

Mpyocardiopathy Polymyosiris

Myosids

Angiits Pure red cell aplasia
Meningoencephalitis Thrombocytepenic purpura
Meningitis Aplastic anemia
Guillain-Barré syndrome

Pancreatids

Inducrion of autoimmune hepatitis
Impaired glucose tolerance

Chronic rheurnatoid arthritis
Schélein-Henoch purpura

Disorders of hemaropoieric organs

Cryoglobulinemia
Membranoproliferative glomerulonephritis
Porphyria cutanea tarda
Lichen planus

Sjégren’s syndrome
Myositis

Myocardiopathy

Malignant lymphoma
Chronic rheumaroid arthrits
Chronice thyroiditis

Diabetes mellitus

Interstitial pneumonia
Mooren corneal ulcer

Oral cancer

Figure 1 Lichen planus of the tongue; patient with chronic
hepatits C. -

lesions. The detailed mechanisms of extrahepatic man-
ifestations remain unclear.

LICHEN PLANUS -

Lichen planiis (P} is an inflammatory disease in which
chronic keratonosis occurs in the skin or mucous mem-
branes or both (Figs 1,2). Skin lesions are found in the
extremities (high prevalence), genitalia, nails, face and
scalp. Lesions in the mucous membranes are found in
the oral cavity (high prevalence), nasal mucous mem-
branes, throat, esophagus, stomach, bladder, vulva,
vagina and glans penis.**’

Oral lichen planus {OLP) occurs often in women in
their 50s to 60s. Buccal mucous membrane is the favor-
ite site and QLP mostly occurs on both sides. The chief
subjective symptom is contact pain. Most lesions con-
sist of mixtures of opaline, lacey whire lesions, flare and
erosions. These lesions are chronic and intractable.

E
Tl

Figure 2 Lichen planus of the left buccal mucosa; patient
with hepatitis C virus-related liver cirrhosis.

VULVO-VAGINAL~GINGIVAL
SYNDROME

Pelisse ez al. (1982) reported the ‘vulvo-vaginal gingival
syndrome’, 2 new form of erosive lichen planus.® The
vulvo-vaginal-gingival syndrome is a variant of mucosai
lichen planus, which is characterized by erosions and
desquamnation of the vulva, vagina, and gingiva. The clin-
ical features of this condition were reviewed and sum-
marized based on the personal examination of 19
affected patients by Pelisse et al.,* five affected patients
by Bermejo er 2l * and 22 affected patients by Eisen.*
Mann and Kaufman reported that nine of 17 partients
with vulvo-vaginal lichen planus had OLP consisting
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primarily of gingival ercsions with lacy-white plaque in
the buccal mucosa,®® Eisen evaluated extraoral involve-
ment in 2 large series of patients with OLP.* It was
reported that extraoral manifestations included curane-
ous LP in 16% (93/584 patents), and genital LP in 19%
of 309 women and 4.6% of 174 men. In Japan approx-
imartely 40% of HCV-related OLP patients suffered from
genital LP.* Clinicians should follow OLP patients with
sufficient attention to the presence of extraoral mani-
festations. These data suggest the occurrence of intra-
spousal transmission of HCV through erosive vulvar LP,

PREVALENCE OF HEPATITIS C
VIRUS INFECTION IN PATIENTS
AFFECTED WITH LICHEN PLANUS

The first report indicaing the association between
chronic liver diseases and LP was made by Rebora er al.
in 1978.* Since then, several studies reported that OLP
patients had a high prevalence of HCV infection.**®! The
HCV infecton rates vary greatly by country (Table 2).5%-
34568 The HCV infection rates in LP patients are high
in Japan and Italy and low in the UK and Germany. The
difference is due to geographic differences in HCV infec-
tion and selection of study subjects (sex and average age)
in the respective countries. Moreover, not all reported
studies included screening of hepatic damage and mea-
surement of serum HCV-RNA to determine the pres-
ence or absence of hepatic diseases. In the case of Japan,
most of the subjects in reports are the inhabitants of the
northern Kyushu region, where the HCV infection rate
and the mortality rate from hepatocellular carcinoma are
the highest in Japan.

It is estmated that approximately 170 million people
worldwide are infected with HCV. The global preva-
lence of HCV carriers is estimated to average 3%, rang-
© ing from 0.1% to 10% or more in different countries.®
In Furope, the overall prevalence is 1% with a north—
south gradient, ranging from 0.5% in northern coun-
tries to 2% in Mediterranean countries. Recent studies
have shown a high prevalence in Eastern Europe, rang-
ing from 0.7% to 5%. Asia, Mongolia, Viemam, Myan-
mar, and China all have a high prevalence. In Africa, a
high prevalence is seen in countries of the central region
and in Egypt.** In North America the prevalence is low.
In South America, a high prevalence is seen in Brazil.®
In Japan, the average prevalence of HCV carriers is
approxmately 2%, with the number estimated at
2 million.® The recent increase in the incidence of hepa-
tocellular carcinoma is ascribed to poor socioeconomic
conditions instrinsic to Japan in the recent past %58
These differences in HCV infection may influence the
prevalence of HCV infection among OLP patients.

PREVALENCE OF ORAL LICHEN
PLANUS IN SUBJECTS AFFECTED
WITH HEPATITIS C VIRUS-
RELATED LIVER DISEASES

Although there are many studies of the HCV infection
rate in LP patients, few concern the incidence of LP in

1103

HCV carriers (Tables 3,4). 224807850 The first reason
for the difference in the incidence may be explained by
geographic differences in the respective countries. How- .
ever, the prevalence of OLP is high in the UK (20%;
Tables 3,4),% where the prevalence of HCV infection in
the general population is low. The inconsistency may be
due to the fact that the diagnosis of QLP was carried
out only clinically. The second reason for the discrep-
ancy may be the diagnostic critetia of OLP, such as clin-
ical or histopathological OLP. In addition, Mignogna
er al. reported that the presence of drug- or dental
restoration-related lichenoid reactions may have been
included in the previous reports.*® The third reason may
be due to the difference in age or ratio of female sub-
jects. The average age of the inhabitants in the Japanese
studies was higher than that in the studies of Italy, UK,
Spain, and Brazil.*7## Mignogna eral. investigated
the inctdence of OLP among 300 individuals with HCV
infecton in southern Italy.® However, the incidence of
OLP in subjects positive for serum HCV antibodies was
reported to be not significantly higher than that of the
general population. Mignogna eral. suggested that
the hypothesis that OLP can be categorized among the
extrahepatic manifestations of HCV infection should be
revised on the basis of the age-specific prevalence of
HCV infection and stricter diagnostic criteria.®®® Also
as a fourth reason for the discrepancy, racial differences,
such as differences in human leukocyte antigen (HLA)
typing, may influence the incidence of OLP found in
different countries. Carrozzo et al. reported a significant
association of exclusive OLP and HCV infection with
the HLA class II allele HLA-DR6 in Italy.” This could
partially explain the peculiar geographic heterogensity
of the associaton between HCV and OLP.

Since 1993 we have investigated every year the large-
scale epidemiological studies of OLP in an HCV hyper-
endemic area (H town) in Japan; the positive rate of
HCV angbody in the inhabitants is very high at 23.6%
(in random sampling).*"*? In this area, approximately
half of the HCV carriers died of hepatocellular carci-
noma or liver cirrhosis.” We reported that the incidence
of OLP was significantly higher in persons with positive

- HCV antibody and HCV-RNA than in persons with

negative findings, and thar the occurrence of any extra-
hepatic manifestations other than OLP was higher in
HCV carriers than in non-carriers.** We consider that it
is important to search for clinical and biological extra-
hepatic manifestations as well as liver diseases among
patients with HCV infection,” although the rate of
OLP in HCV-related liver disease differs in the respec-
tive countries.

PATHOGENESIS: VIRAL FACTORS
AND HOST FACTORS

The associadon of viral factors such as the HCV level
(HCV-RNA level) and HCV genotypes (or HCV sero-
type)® ¢ in the development of OLP has been studied.
However, the direct association of viral factors has been
denied in all reports.”® Although it is unclear how
HCV affects the immune system of hosts who will con-
tract LP, it is thought that the host immune system plays
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Table 4 Prevalence of oral lichen planus in subjects affected with hepartitis C virus (HHCV)-related liver diseases

Ref. no. .21 24 90
Year 1997 2000 2002

Total OLP Total OLP Toral OoLP
No. patients 685° 10 (1.5 190* 12 (6.3)1 59 5'(8.5)
Age (years)

{(mean x 5D) 56.1116.1 60.8£11.6 59.3+13.9 60.5+09.1 70.7£7.2 74.8%5.2
Sex (M/F) 295/390 B/2 _ 74/116 9/3 21/38 1/4
And-HCV(+) B4 4/84 40 © 5/40 59 " 5/59

(%) : (12.3) (4.8)%* S (2LY) (12.5) (100 (8.5)
HCV-RNA(+) 61 4161 3 5131 57 5/57

(%) (8.9) {6.6)%x (16.3) (16.1)* {96.6) (8.8)
Ant-HCV(-) and 591 6/591 150 7/150 0 0
HCV-RNA(-) . ,

(%), (86.3) (1,0)kxx (78.9) (4.7 (V) ()

*P < 0.05; **P < 0.01; ***P= 0.001. TThe subjects included HCV-positive and -negative adult inhabitants in & maés health
screening in a hyperendemic area of HCV infection. *One of six exhibited cutaneous lichen planus. ‘Data communicated directly

from author. QLF, oral lichen planus.

an important role in the devclopéuent of OLP in HCV
carriers.!”

EFFECTS OF HEPATITIS C -
VIRUS INFECTION ON
CLINICOPATHOLOGIC
CHARACTERISTICS OF ORAL
LICHEN PLANUS

Rebora, 'and Rebora and Rongioletd reported that
patients with erosive LP had chronic active hepat-
tis. 1921 Carrozzo eral. reported that HCV infection
was more frequently found in patients with erosive OLP
(58.8%) than in patients with non-¢rosive OLP (13.2%;
P =0,004)." Lo Muzio et al. analyzed the presence of
signs of malignant transformation.’® These consider-
ations are particularly important in the case of atrophic
or erosive OLP, and plague OLP, especially when
involving the dorsum of the tongue. And HCV-relared
OLP was observed not only in patients with severe liver
dysfunction but in patients without it.%

Although there are not many reports on detailed his-

tologic features of OLP in which HCV is thought to

play a role,****'%7 commonly held views are that HCV
infection has no effect on histopathologic characteristics
specific to OLP or the ratos of T cells and B cells in
infiltrating lymphocytes. In addidon, there is no fixed
correlation between stage of fibrosis and grade of
inflammation of the liver and severity of OLP inflam-
mation.”®” Mega et al, reported that the different dis-
tributions of CD8+ cells may be involved in the
pathogenetic mechanisms of QLP.*%

OLP AND INTERFERON THERAPY

Chronic hepatiis C is often treated with TFN. As
regards the effects of IFN therapy on LP lesions, there

is a report of improvement in LP lesions,'® reports of
LP manifestation triggered by IFN,"*! and a report of
aggravation of LP.!*® Doutre et al. reported two cases
of disappearance of LP under IFN.™ Lichen planus
with chronic hepatitis C was reported to have disap-
peared in treatment with JFN-a, without the combina-
ton of any other local or general therapies, the recovery
lasting for several months after the end of the IFN treat-
ment. Protzer ez @l. reported the case of exacerbarion of

“cutaneous and oral LP during IFN-0t-2a therapy for

chronic hepatitis C.}** The IFN therapy was stopped in
the middie of a treatment because local measures did
not improve skin lesions. Interferon-¢¢ can induce the
appearance of LP lesions with eytokine cascade. Inter-
feron may induce the expression of previously hidden
surface antigens on keratinocytes.’ In general, it is
reported that caution should be exercised when IFN
therapy is applied to chronic hepatitis C patients with
preceding OLP manifestation.!! Dalekos ez ol. studied a
prospective evaluation of dermatological side-effects
during IFN therapy for chronic viral hepatitis.** That
study demonstrated that' JEN-o. may rarely (3.3%)
induce immune-mediated dermatological disorders,
especially LP. The authors reported that the develop-
ment of these disorders may reflect a subclinical or
covert autoimmune background of patients.

However, there is no report on oral mucosal lesions
that were subsequently observed in detail. In Japan, we
observed oral lesions in chronic hepatitis C patients
who were treated with IFN, and studied the long-term
histologic prognosis.**>"* In observations of oral lesions
made before, during and after IFN treatment, OLP
occurred in 16.7% of subjects. Some OLP lesions that
appeared during IFN treatment and were aggravated
temporarily were improved by symptomatie therapy, so
that IFN treatment was contnued. Other mucous-
membrane lesions included leukoplakia found in four
subjects before IFN treatment and oral cancer in one
patient 6 months after IFN treatment,?



Licken planus and HCV 1107
89 87 88 61 79
2001 2000 2001 1998 2002

Toral QLP Total QLP Total OLP Total OLP Total OLP
300 5 (1.6) 87 7(8.0) 40 8 {20) 505 17 (3.36) 126 o 4.7
56.4 568 Unknown . Unknown 35 Urknown  46.09 Unknown  48.5 Unknown
130/170 2738 42745 Unknown  29/11 8/0 286/219 Unknown  56/70 2/4
300 5/300 87 7/87 40 8/40 505 17 126 6
(10t (1.6) (100) (8.0) (100) (20) (100 (3.36) (100) “@n
Unknown  Unknown Unknown Unknown 38 7/38 Unknown Unknown Unknown Unknown

(93) (18.4)

0 0 0 0 0 0 0 0 0 0
() (0 (1)) (1) @ () (0 O (@ ()

-“The clinical course and the loci of positive-strand and
negative-strand FHHCV-RNA in lesions were studied in
four cases of OLP that were followed up for 3 years or
longer after IFN treatment.*!® Although no macroscopic
change was observed in QLP in all cases within 1 year
afrer JEN treatment, some OLP lesions were observed
to be improved not only macroscopically but also in his-
topathologic examination in the long-term (23 years).
That is, a disappearance or a decrease in lymphocytic
infilration below the mucosal epithelial cells was
observed. This finding resembles the phenomenon of
histologic cure confirmed in cases of chronic hepatitis C

for which IFN treatment is markedly effective. In such -

cases, grades of inflammation and stage of fibrosis
improve over 4-5 years.

There is no report that describes the effect of IFN
and ribavirin treatment in detail for the patients with
HCV-rtlated LP. Therapeutic effects of IFN and ribavi-
rin have also been confirmed in extrahepatic lesions
other than OLP. In 1994, Johnson et al. reported the
therapeutic effects of IFN on membranoproliferative
glomeruionephritis with HCV infection.!® However, it
is problematic that serum HCV-RNA returns to positive
and renal dysfunction recurs after the completion of the
treatment. Recently, high-dose IFN,'*® ribavirin!® and
IFN + ribavirin combination therapy" have attracted
attention as effective treatments: Interferon therapy®
or IFN + ribavirin combination therapy® has also been
reported for cryoglobulinemia with HCV infection.
However, there is one report of renal dysfunction that
was induced by IFN therapy.!* No treatment has been
established for membranoproliferaive glomerulone-
phritis in association with HCV. For intractable HCV-
associzted membranoproliferative glomerulonephritis
and cryoglobulinemia, IFN as well as IFN + ribavirin
combination therapy are thought and expected to be
effective. An accumulation of cases and long-term fol-
low vp are needed for elucidation of the therapeutc
effects of IFN therapy on extrahepatic lesions. The
therapeutic effects of IFN on porphyria cutanea tarda
have also been reported in several reports in rapid
succession, '2#1%6

Zuckerman eral. analyzed the translocation of
t(14:18) and the rearrangement of immunoglobulin

heavy-chain gene (IgH) in 29 HCV carriers before and
after IFIN therapy or IFN + ribavirin combinaton
therapy.'®” Of 15 HCV carriers who received the afore-
mentioned treatment, nine had IgH rearrangement,
seven of whom lost it. The t{14:18) translocation
occurred in seven HCV carriers, six of whom lost it Of
14 HCV carriers who did not receive the treatment,
eight had IgH rearrangement, only one of whom lost it.
The 1(14:18) translocation occurred in six HCV carri-
ers, one of whom lost it during the follow~-up period. B-
cell non-Hodgkin’s lymphoma (NFIL) developed in two
of 14 HCV carriers who did not receive said treatment.
Because IFN is thought to be effective for eliminating
clonal proliferaton of B cells, IFN may prevent B-cell
NHL from occurring. Hermine ez al. reported interest-
i.ug cases of splenic ]ymphoma with villous lymphocyres
in nine HCV carriers.'® Interferon therapy or
IFN + ribavirin combination therapy resulted in allevi-
ation of said lymphoma. .

MALIGNANT TRANSFORMATION
OF ORAL LICHEN PLANUS

Malignant transformation of OLP lesiops has been
widely reported, although the malignant potential of
disease is still controversial.’****? Barnard ez al. found
evidence to support the important premalignant poten-
tidl of OLP, although the incidence of malignant change
in OLP is not high.!*®

We reported for the first time the association between
HCV and oral cancer.'*®* We also reported that HCV
infection rates were the highest in oral cancer among the
gastrointestinal cancers.’* Multicenter joint studies in
Japan found that the presence of HCV antibody and
HCV-RNA was significantly higher in patients with
squamous cell carcinoma of the head and neck than in
contols.’”® A recent report described the association
between HCV-related OLP and the development of
cancer.’*® While it has not been agreed whether or not
OLP is a precancerous manifestation, there are many
reports of aggravation of OLP. Lo Muzio er al. studied
canceration of OLP and HCV infection in 263 patients
and reported that malignant transformation of OLP
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occurred in 5.32% of said patients, and that HCV ant-
body was posmve in three of 14 patients who had squa-
mous cell carcinoma.'® The authors suggested that
close attention be paid particularly to malignant trans-
formation of arophic or erosive OLP. Conversely,
curanecus LP does not tend toward malignant transfor-
mation.!* Heparitis C virus secreted in saliva may be 2
factor in malignant transformation. Therefore we feel
thar it is necessary for HCV carriers to have regular oral
examinations, and for OLP patents to be monitored for
canceration once 2 year.

Hepatitis C virus is not only a hepatotropic virus
bur also a lymphotropic virus. The particular asso-
ciation with non-Hodgkin’s lymphoma has been
sugpested,**1% Sikuler ez &/, found that the incidence of
extrahepadc malignant tumors was significantly higher
in individuals with positve HCV antibody and reported
that HCV carriers had high probabllmes of having
extrahepanc malignant tumors.!

It is also known that oral cancer patients often have
carcinoma of the stomach (18%) and hepatic cancer
(16%) as double cancers,.and double-cancer patients
have significantly higher HCV infection rates than
controls.”®® These findings suggest that HCV plays a
role in the development of oral cancer and that HCV
carriers need to be aware of the high occurrence of
CAnCErS.

ORAL MUCOSAL MANIFESTATION
AND LOCALIZATION OF HEPATITIS
C VIRUS

The HCV genome consists of a single chain of positive-
strand RNA. In HCV duplication in infected cells, the
negative strand is synthesized based on its own posirive-
strand RNA, and positive-strand RNA is made using
the negative swand as the template. Thus, negative-
strand HCV-RINA is produced as the virus replicates.
The detection of negative-strand RNA establishes the
existence and replicadon of HCV. The recent develop-
ment of strand-specific RTFPCR makes it possible to
detect the specific RNA. strand.

Detection of the HCV-RNA negative strand has been
reported not only in hepatocytes but also in many other
cells, suggesting extrahepatic replication of HCV.}* We
studied the existence of positive-strand and negative-

strand HCV-RNA in tissues of OLP and oral.

cancers.!*'% Of 14 specimens of OLP obrained from
ant-HCV(+) individuals, 13 were detected to have
HCV-RNA. The detection rate of the HCV-RNA posi-
tive sand was 92.9% and that of the negative strand
was 21.4%. Hepatitis C virus RNA was detected in all
seven specimens of oral cancer tissues obtained from
ant-FHCV(+) individuals; the detection rate of the
HCV-RNA positive strand was 100% and that of the
negative strand was 71.4%. It was also confirmed that
the amino acid sequence from HCV-RNA in serum dif-
fered from that in tissues, demonstrating that the detec-
ton of HCV-RNA in tissues was not due 10 blood
contamination. The aforementioned findings suggest
that HCV is present and replicates in lesions of OLP
and oral cancers.'®

YNagao and M Sata

Arrieta ez al. detected the HCV-RNA negative strand
in OLP tssues using i sire hybridization (ISH).*! The
anthors derected negatve-strand RNA in  tissues
whether OLP was present or absent, demonstrating
HCV replication in epithelial cells and reached a con-
clusion similar to ours.

Moreover, Carrozzo et al. also have shown that HCV
replicates in tissue, based on the detection of negative-
strand HCV-RNA, as derermined by strand-specific
RT-PCR.!? Genomic and negative-strand HCV-RNA
were detected in, respecrvely, 12 of 17 specimens
(70.6%) and four of 17 specimens (23.5%) from
chronic heparitis C padenss.

Roy et al. in Scotland reported that HCV-RNA was
not detected in the tssues of any of the six patients with
OLP.™ However, all six patients were not seroclogically
infected with HCV and six patients may not be suffi-
cient for the study. Their conclusion that *hepattis C
virus is not commonly associated with OLP in Scotland’
seems questionable. Mangia er al. reported that HCV-
RNA was not detected in the tissues of HCV-infected
patients with cutaneous LP.}? Erkek er al. reported that
HCV-RNA was detected in the tissues of five patients
with LP, all of whom were serclogically positdve for
HCV-RNA."™ In one of those five patients, HCV-RNA
was detected not only in the tissues of LP lesions but
also in normal cutaneous tissues. Their findings were
the same as those of our study'*® and that of Arrieta
et al ! that is, HCV-RNA was detected in normal
mmucous membranes in HCV carriers. It is possible that
extrahepatic lesions will develop in HCV carriers, for
whom clinical follow up is important.

Recendy, Pilli er al. reported a role for HCV-gpecific
T-cell responses in the pathogenesis of epithelial cell
damage in OLP associated with HCV infection.** The
authors demonstrated that recrisitment of HCV-specific
CD4" and/or CD8*T cells was detected in the 1P tigsue
of five out of seven patients with chronic HCV
infection.

Ferri et al. reported that HCV-RNA was detected in
peripheral blood lymphocytes of all cases of HCV-
infected malignant lymphoma (diffuse B-cell NFI).136
De Vita er al. detected positive (+) and negative (=)
strand HCV-RNA in the parotid gland of HCV-infacted
patl:nts with parotid B-cell NHIL and the presence of
HCV in the parotid gland using immunochistelogic
staining and ISH.™ Reported also are the high preva-
lence of hepatic cancer as the secondary double cancer
of NHL," and significantly high rates of extraglandular
lesions in the liver and major salivary glands in HCV-
infected NHL.**" It is unclear whether the proliferation
of HCV and the ensuing degenerarion of glandular ts-
sues induce sialadenitis or an immune response reacting
to the infection, or whether the proliferation of the virus
induces sialadenitis or formation of mucosal lesions.

It is unclear what role HCV plays in tumorigenesis
of lymphocytes. Hepatitis C virus detected in saliva is
both heparotropic and lymphotropic. The virus may
be sialotropic at the same time. The possibility is
understandable that HCV plays a role in inducing
hepatic cancer as well as B-cell NHL. Some cases of
cryoglobulinemia progress to NHL and several per-
cent of Sjogren’s syndrome. cases do the same. It is
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unclear whether HCV has a direct role or promotss
other tumor factors. Hepatitis C virus infects lympho-
cytes and replicates in them. However, HCV has no
reverse transcriptase, is not taken up in the genome of
the host cell and has not been demonstrated to con-
tain cancer genes. Lymphocytes have CD 81, which is
an HCV recepror and is thought to play an impor-
tant role in the host immune response.’®® Hepatitis C
virus-infected dendride cells are Inown to have
decreased immunological functions.!*® Monoclonal
production of B cells has been confirmed in the
peripheral blood of FICV patents.’® It is inferred that
persistent chronic inflammation caused by HCV stim-
ulates Jymphocytes, inducing polyclonal producton of
B calls ™

CONCLUSION

Heparids C virus has been noted to play an important
role in extrahepatic manifestations other than LP. How-
ever, the mechanisms of extrahepatic manifestations
remain unclear and further progress in research is
anticipated.

Clinicians must always keep in mind that OLP may
be associated with systemic disease. We have encoun-
tered a case of malignant lymphoma that occurred dur-
ing treatment of OLP in a chronic hepatitis C patient,
lingual cancer and articular theumatism in a patent
with type C liver cirrhosis, and lingual cancer in a hepa-
tocellular carcinoma patient with hypothyroidism. 2.
These diseases tend to be regarded as being indepen-
dent of each other, but they may be a series of extra-
hepatic manifestations of HCV, We would like 1o
emphasize that it is necessary to examine and follow up
HCV carriers, keeping in mind the presence of extra-
hepatic manifestations. We must know the many extra-
hepatic manifestations, and attempt early detection and
treatment of extrahepatic lesions. Education of patlcnts
also is important.

.
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Abstract. A mass screening in 1990 of H town in Japan
demonstrated a high prevalence of hepatitis C virus (HCV)
infection in our previous studies. The purpose of the present
study was to evaluate the prognosis and natural history of
liver disease among the same residents after 12 years. Of
509 residents, 69 people had died, and 55 people had moved
to other regions. In all, 139 persons of the remaining 385
residing in H town were examined for liver function tests,
antibodies to HCV (anti-HCV), serum HCV RNA, and
hepatitis B virus surface antigen (HBsAg). The data of 14 of
these 385 people were collected from medical records. The
cause of death of the 69 individuals was investigated. The
prognosis of liver disease could be clarified after 12 years in
222 of the 509 residents. Most of the residents with liver
disease had an advanced stage of disease. Of the 69 persons
who died, the mortality rate caused by liver cirrhosis or hepato-
cellular carcinoma (HCC) was 44 and 53%, respectively,
among 25 persons with positive anti-HCV, and 19 with positive
HCV RNA, One person with positive HBsAg died of HCC.
Persons with chronic HCV or HBV infection had significantly
higher mortality rates from liver cirthosis and HCC than those
without infection (P<0.00001). The present study suggests that
early detection and treatment for HCC should be carried out as
HCYV carriers age. Furthermore, persistent HCV carriers should
receive therapy for suppression of the development of HCC.
The eradication of HCC should be considered a national goal.

Introduction

Hepatitis C virus (HCV) is recognized as a major threat 1o
global public health. Although representative prevalence data
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are not available from many countries, the available data
indicate that ~3% of the world's population is infected with
HCV., 1t is estimated that ~170 million people worldwide are
infected with HCV (1), of whom some 2 million (1%) reside
in Japan (2,3). HCV leads to serious consequences such as
liver cirrhosis and hepatocellular carcinoma (HCC) (4,5). Of
the HCC cases in Japan, ~16% is caused by hepatitis B virus
{HBV) infection and ~80% by HCV infection. The growing
incidence of HCC is expected to reach a plateau around the
year 2015, and then to start to decrease according to the study
of Yoshizawa (2).

Up to now we have continued carrying out health screenings
of the residents of H town (adult population: 7,389) (Fig. 1),
Fukuoka prefecture in northern Kyushu, Japan where the
prevalence of HCV infection is the highest in the country (6).
We previously reported that the town had a high prevalence
of HCV carriers, and that HCV infection was the principal
cause of liver disorders (7-13). In 1990, 10% (739 people) of
the 7,389 inhabitants were randomly selected, and as a result,
509 subjects participated in the study for examination of liver
diseases accompanying HCV or HBV infections. In the study,
the positive findings of antibodies to HCV (anti-HCV), HCV
RNA, and hepatitis B surface antigen (HBsAg) were 23.6
(120/509), 17.9 (91/509), and 2.6% (13/509), respectively
.

In the present study, we conducted cohort studies from
August 1990 to May 2002 on the long-term prognosis of HCV
carriers with the same subjects in the town and investigated
risk factors for deaths due to HCC and liver cirrhosis.

Materials and methods

Subjects. Of the 509 subjects, 69 people had died, and
535 people had moved to other regions. Thus, just 385 people of
the original subjects resided in H town in May 2002. Of these
139 persons (51 men/88 women; mean age + SD, 66.6£13.1)
agreed to participate in the follow-up survey (Fig. 2). These
139 subjects were interviewed in person by 2 trained inter-
viewers. The following items were questioned: present health
condition, regular hospital visits, medical treatment received
in the past 12 years in the hospital, the name of the family
doctor, and the kind of medicine taken. The data of 14 of the
385 people were collected from their medical records. Informed
consent was obtained from all residents after the purpose and
methods of the study were explained.
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main river

Tokyo

Fu kuaka: Osaka

Figure 1. Location of H town of Fukuoka prefecture in northern Kyushu, Japan. The total area of the town is 44.98 km?, and there are 7,389 adults in the
population. Centering on the hot springs of the Chikugo River, production of fruit trees is a prosperous endeavor.
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Figure 2. Diagram for pursuing the prognostic investigation of 509 inhabitants. Of the 509 subjects, 69 people had died, and 55 had moved to other regions
by May 31, 2002. Thus, just 385 people of the original inhabitants investigated in 1990 resided in H town in May 2002, Of these 139 persons agreed to
participate in the medical follow-up survey, but 26 did not agree. The remaining 220 inrhabitants did not declare their intention ejther way. Among these 220
persons, data of 14 people were collected from their medical records. The cause of death of the 69 persans was investigated. Consequently, we were able to
follow-up the outcome of liver diseases in 222 of the 509 original residents with or without liver diseases.

Examination for liver diseases. Sera from 139 residents were
provided for the following liver function tests: serum aspartate
aminotransferase (AST), alanine aminotransferase (ALT),
y-glutamyl transpeptidase (y-GTP), lactate dehydrogenase
(LDH), total bilirubin (T.Bil), total protein (TP), albumin (Alb)

and y-globulin (y-glob). Sera were also examined for the
presence or absence of HCV or HBV infection. Anti-HCV
was measured by a chemiluminescent enzyme immunoassay
(CLEIA) kit (Lumipulse I HCV, Fujirebio Inc., Tokyo, Japan).
HCV RNA in the sera was detected using the Amplicore HCV
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Table I. Progression in 35 inhabitants with positive anti-HCV
in 2002,
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Table II. Progression of HCV RNA in 35 inhabitants with
positive anti-HCV.

1990 1995 1999 2002 No.
+ ND + + 1
+ + ND + 11
+ + + + 22
- + + + 1

+, positive; -, negative; ND, not done.

test (Nippon Roche, Tokyo, Japan). Hepatitis B virus surface
antigen (HBsAg) was assayed by a chemiluminescent immuno-
assay (CLIA) kit (Architect™, HBsAg QT, Dainabot Co. Ltd.,
Tokyo, Japan). Ultrasonographic examination in subjects with
abnormalities in the liver function tests and positive for anti-
HCV or HBsAg was performed in order to investigate the
shape of the liver and lesions occupying the hepatic space.

Data of 14 of the 385 persons who resided in H town were
collected from their medical records.

Documentary notices to the residents. The detailed results of
the liver disease tests and a letter of introduction to the medial
office were mailed in written form to all the subjects who
received the medical check-up.

Statistical analysis. The ¥° test and the unpaired Student's
t-test were used for statistical analyses. Differences were
judged significant when p<0.05 (two-tailed).

Results

The prevalence of anti-HCV in 2002, Of the 139 subjects
examined, those positive for anti-HCV, HCV RNA, and
HBsAg were 25.2 (35/139), 15.1 (21/139), and 2.9% (4/139),
respectively. When the data over time of 35 subjects with
positive anti-HCV were compared, it was found that 34
persons continued being positive from 1990 (Table I). One
person who was negative in 1990 was newly infected by
1995. Of the 35 subjects with positive anti-HCV (Table 11},
26 persons (26/35, 74.3%) continued being positive or
negative for HCV RNA, but 9 persons (9/35, 25.7%)
showed changes in these indicators.

When HCV RNA changes between 1990 and 2002 were
examined, it was found that of the 139 subjects (Table III), 3
of 24 persons with positive HCV RNA had received
interferon (IFN) treatment. HCV RNA had become negative
in only 1 of these 3 subjects due to IFN treatment.

The prevalence of the HCV infection classified by age. Fig. 3
shows the prevalence of HCV infection according to age,
which compares the findings for 1990 and 2002. The highest
rate of positive anti-HCV in both 1990 and 2002 was found
in subjects aged 70-79 years. However, the highest rate of
positive HCV RNA in 1990 was found in the group aged 70-
79 years, while it was found in subjects >80 years, in 2002.
Therefore, it appeared that the HCV carrier was aging.

1990 1995 1999 2002 n Total

+— + + ND + + 1

+ + ND + ) 19

+ + + + 12
- - + ND + - 1

+ - ND - 1

+ - - - 2 5

+ + - - 1
- - - + - - 2 2
- = - + ND + 1

- + + + 1 2
- - - ND - 2

- - - - 5 7

+, positive; -, negative; ND, not done.

Table III. Comparison of HCV RNA in 1990 and 2002 for
139 inhabitants examined in 2002 in the town.

1990 2002
+/242 i: +19 (79.2%)
-15 (20.8%)
-f115 ?: +/2 (1.7%)
-f113 (98.3%)

+, positive; -, negative. "Three inhabitants of 24 HCV RNA positive
inhabitants were treated by interferon (IFN) for chronic liver disease.
The therapeutic response of one of them was judged as CR after
IFN therapy. However, the others were judged as NR after therapy.
The therapeutic response after IFN therapy was judged as: complete
responder (CR), normal AST and ALT levels and HCV RNA-
negative x 224 weeks; partial responder (PR), normal AST and
ALT levels but HCV RNA-positive x 224 weeks; non-responder
(NR), neither normal nor negative results x 224 weeks,

Moreover, there were no HCV carriers in subjects aged 30-39
years and 40-49 years of the subjects who participated in the
study in 2002.

Analysis of cause of death of the 69 persons who died by
May 31, 2002. Of the 509 inhabitants in whom liver diseases
were examined in 1990, 69 (34 men/35 women; mean age at
death, 76.6 years) had died by May 31, 2002 during the
follow-up period (Fig. 2, Table IV). Of these 69, 36.2%
(25/69) were positive for anti-HCV, 27.5% (19/69) for HCV
RNA, and 14 % (1/69) for HBsAg. Anti-HCV, HCV RNA,
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Figure 3. The rate of HCV infection according to age in the inhabitants in H town in 1990 and 2002. The highest rate of positive HCV RNA in 1990 was
found in the group aged 70-79 years, while in 2002, it was in persons >80 years. Thus, the HCV carrier was aging. There were no 20-29-year-old among the
residents who were consulted in the medical follow-up in 2002, because residents who were 20 years old in 1990 were 32 years old in 2002. Although 8
tesidents in the 30-39-year-old group and 21 residents in the 40-49-year-old group participated in the medical follow-up in 2002, all of these persons were

negative for anti-HCV and HCV RNA.

Table IV. Characteristics of persons who died due to HCC or HCV-related liver cirrhosis of 69° inhabitants who died from

1990 to 2002.

Total HCC LC HCCorLC
n (%) 69 9 (13) 4(5.8) 13 (18.9)
Average age 76.6 74 69.8 72.7
Sex (male/female) 34/35 6/3 371 9/4
Anti-HCV (+) (%) 25(36.2) 8 (32.0) 3(12.0 11 (44.0)
HCV RNA (+) (%) 19 (27.5) 8 (42.1) 2(10.5) 10 (52.6) i
HBsAg (+} (%) 1(14) 1 (100) )] 1 (100)
Anti-HCV(-) + HCV RNA(-j 43 (62.3) 00 1 (2.3) 1 (2.3)}

+ HBsAg(-)}(%)

*As shown in Fig. 3, of the 509 inhabitants examined for liver diseases in 1990, 69 had died by May 31, 2002 as found during the follow-up.

Bp<0.05, “p<0.0001, 4p<0.00001.

and HBsAg were negative in 62.3% (43/69). Nine of these
69 people had died of HCC (6 men/3 women, mean age at
death: 74 years) and 4 had died of liver cirrhosis (3 men/
1 woman, mean age at death: 69.8 years).

Of the 25 people with positive anti-HCV, 11 (44.0%) had
died of HICC or liver cirrhosis. Of the 19 people with positive
HCV RNA, 10 (52.6%) had died of HCC or liver cirrhosis
during the 12-year observation period. One person with
positive HBsAg had died of HCC. Of the people with negative

findings for anti-HCV, HCV RNA, and HBsAg, 1 had died
of alcoholic liver cirrhosis (1/43, 2.3%). Persons with chronic
HCV or IIBV infection had significantly higher mortality rates
from HCC and liver cirrhosis than persons who were not
infected with HCV or HBV (P<{.00001).

Change of individuals with liver disease for 12 years. Of the
509 persons examined in 1990, the outcome of liver disease
could be shown clearly in 222 residents in 2002 (Figs. 2 and 4).
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Figure 4. Patterns of liver disease in residents who received medical checkups in 1990. Of 509 persons examined in 1990, there were 222 residents in whom the

outcome of liver disease conld be clearly shown in 2002.

Table V. Twelve years after residents were diagnosed with past history of HCV infection in 1990.

1920 n 2002 n
Past history of HCV infection 31 —»  Past history of HCV infection 11
' = HCV-related ASC 1
— Normal 1
—» Deceased 7
Anti-HCV (+), Cause of death
HCV RNA (-), Alcoholic LC (1)
HBsAg (-) Other than liver disease (6)
— Unknown liver disease due to non- 11

participation in the follow-up survey

ASC, asymptomatic healthy carrier; LC-C, BCV-related liver cirrhosis; HCC, hepatocellular carcinoma.

These include the 139 persons who agreed to the follow-up
survey, the 69 persons in whom the cause of death was clear,
and 14 persons for whom we were able to collect their medical
records from the family doctors. Of the 222 people, the rate
of positive anti-HCV and negative HBsAg was 22%. On the
other hand, the rate of positive HBsAg and negative anti-HCV
was 1.8% (Fig. 4).

Meanwhile, how did the liver disease progress in the
12 years? Table V shows the distribution of the diagnosis of
liver disease in 2002 among the persons diagnosed with past
history of HCV infection (positive anti-HCV, negative HCV
RNA, negative HBsAg, and normal liver function data) in
1990. Of 31 people diagnosed with a past history of HCV
infection in 1990, the diagnosis of liver disease in 2002 was:

those just with past history of HCV infection (n=11),
asymptomatic healthy carrier (n=1), normal (n=1), deceased
(n=7), and unknown liver disease due to non-participation in
the follow-up survey (n=11). Among the 7 deceased, 1 died
from alcoholic liver cirrhosis, and 6 persons died from causes
other than liver disease. Of 18 persons diagnosed as HCV-
related asymptomatic healthy carriers (positive anti-HCV,
positive HCV RNA, negative HBsAg, and normal liver
function data) in 1990, the diagnosis of liver diseases in 2002
was: past history of HCV infection only (n=4), chronic
hepatitis C (n=3), death by causes other than liver disease
{n=1), and unknown liver disease due to non-participation in
the follow-up survey (n=10). Table VI shows the distribution
of the diagnosis of liver disease in 2002 among the persons



