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Abstract
Background and Aim: Hepatitis C virus (HCV) causes liver diseases and extrahepatic
manifestations, and also contributes to insulin resistance and type 2 diabetes mellitus (DM).
The aims of the present study were to examine the incidence of extrahepatic manifestations
including lichen planus in HCV-infected patients and to evaluate the relationship between
lichen planus and insulin resistance.
Methods: Of 9396 patients with liver diseases presenting to the study hospital, 87 patients
(mean age 60.0 � 11.5 years) with HCV-related liver diseases were identified and exam-
ined for the incidence of extrahepatic manifestations. Insulin resistance and the presence of
Helicobacter pylori antibodies were also measured.
Results: The prevalence of DM was 21.8% (19/87), hypertension was 28.7% (25/87),
thyroid dysfunction was 20.7% (18/87), and extrahepatic malignant tumor was 9.2%
(8/87). The prevalence of lichen planus at oral, cutaneous, pharyngeal, and/or vulval
locations was 19.5% (17/87). Characteristics of 17 patients with lichen planus (group A)
were compared with 70 patients without lichen planus (group B). Prevalence of smoking
history, presence of hypertension, extrahepatic malignant tumor, and insulin resistance
(HOMA-IR) were significantly higher in group A than in group B. Significant differences
were not observed for age, sex, body mass index, diagnosis of liver disease, alcohol
consumption, presence of DM, thyroid dysfunction, liver function tests, or presence of
H. pylori infection between the two groups.
Conclusions: Infection with HCV induces insulin resistance and may cause lichen planus.
It is necessary for an HCV-infected patient to be assayed for insulin resistance, and to be
checked for different extrahepatic manifestations of this infection, particularly lichen
planus.
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Introduction
The number of fatalities due to hepatocellular carcinoma (HCC)
in Japan continues to increase, and it is estimated that this ten-
dency will continue at least until 2015. Of the HCC cases in
Japan, approximately 16% are caused by hepatitis B virus (HBV)
infection and approximately 80% by hepatitis C virus (HCV)
infection.1 The average prevalence of HCV carriers in Japan is
about 2%, with the absolute number estimated at 2 million.2

The increase in HCC in Japan depends on the spread of HCV
infection.2

Infection with HCV induces various extrahepatic manifestations
as well as chronic liver diseases.3,4 HCV infects cells or organs
except hepatocytes and multiplies. Representative extrahepatic
manifestations of HCV infection include lichen planus, diabetes
mellitus (DM), malignant lymphoma, Sjögren’s syndrome, cryo-
globulinemia, and membranoproliferative glomerulonephritis. It

has been reported that combined therapy using interferon and
ribavirin is effective for different extrahepatic manifestations that
are apt to be overlooked.5,6

At present, it has been shown that HCV multiplies in skin
and oral mucosa leading to HCV-related lichen planus,7,8 and that
the risk of malignant transformation is higher in lichen planus
with HCV infection than in lichen planus without HCV.9

However, a mechanism for these extrahepatic manifestations has
not been elucidated. Recently it was reported that there is a sig-
nificant correlation between lichen planus and HCV and DM in
southern Taiwan, particularly in HCV patients with elevated
serum alanine aminotransferase (ALT) levels and atrophic-
erosive oral lichen planus (OLP).10 In our previous report,
patients with lichen planus having DM were all found to be
HCV-infected.11

In addition, it has been reported that DM is a risk factor for
HCV-related hepatocarcinogenesis12 and for decreased survival
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among liver cirrhosis patients.13 In addition, the incidence of dia-
betes in patients having HCV-related liver cirrhosis is higher than
that in patients with HBV-related liver diseases.14

We recently showed molecular mechanisms for HCV core-
induced insulin resistance.15 HCV core up-regulates the suppressor
of cytokine signaling (SOCS) 3, and inhibits insulin signaling by
down-regulation of insulin receptor substrate (IRS) -1 and IRS-2
in hepatocytes. Moreover, in an epidemiological survey, we dem-
onstrated that a significant increase in the incidence of diabetes
occurs in subjects with high titers of HCV core compared to
subjects who are negative for anti-HCV antibody16 and concluded
that HCV infection induces insulin resistance, which causes an
increase in the incidence of extrahepatic manifestations in HCV-
infected individuals.17

In the current study, we surveyed the incidence of abnormal
glucose tolerance in patients with or without lichen planus in a
study population with HCV-related chronic liver disease, and
investigated the relationship between lichen planus and insulin
resistance.

Methods

Patients

A total of 105 984 consecutive patients had checkups for chronic
liver disease for the first time in the Digestive Disease Center at
Kurume University Hospital from April 1988 to August 2005. In
the Digestive Disease Center, physicians, surgeons, radiologists,
and an oral surgeon hold full-time positions. One of us (M.S.) is a
hepatologist and examined 9396 of these 105 984 patients. There
were 522 patients who were HCV antibody positive and who
thereafter continued with regular hospital visits until April 2006.

Exclusion criteria were the following: (i) other causes of chronic
liver disease or disease other than chronic HCV infection; (ii) liver
disease related to HBV infection; and (iii) patients treated with
interferon therapy at the time of study inclusion.

We examined the presence of extrahepatic manifestations of
chronic HCV infection in 87 patients. Informed consent was
obtained from all patients after the purpose and methods of the
study were explained. The 87 patients were 44 men and 43 women
with a mean age of 60.0 � 11.5 years.

The patients were monitored for the presence of extrahepatic
manifestations of HCV infection such as lichen planus, DM,
hypertension, thyroid dysfunction, and extrahepatic malignant
tumor as well as liver disease. Biochemical tests were done and
insulin values, blood glucose levels, and Helicobacter pylori anti-
body were measured in patient blood samples. Life histories were
taken.

Clinical examinations

Patients received oral mucosa and cutaneous medical examina-
tions by an oral surgeon and a dermatologist. The diagnosis of
OLP was made on the basis of clinical and histopathological fea-
tures. Diagnosis of type 2 DM was based on the American Diabetic
Association (ADA) criteria of 1997.18 Persons in whom diabetes
was diagnosed before 30 years of age and who used insulin were
categorized as type 1 DM and were excluded from our study.

The following definitions of cardiovascular disease were
employed. Obesity was defined as a body mass index (BMI)
>25 kg/m2 or higher. Hypertension was defined as a systolic blood
pressure (SBP) of 140 mmHg or higher, or a diastolic blood pres-
sure (DBP) of 90 mmHg or higher according to the criteria of
JNC-VI of the International Hypertension Society.19 Thyroid hor-
mones such as FT3, FT4 and thyroid stimulating hormone were
measured for all patients, and thyroid echography examination
was performed for some patients. Examination of the upper gas-
trointestinal tract or lower digestive tract was performed on
patients for whom it was deemed clinically necessary.

We also took a history of smoking and alcohol consumption.

Serological assays

Serum samples from the 87 patients were collected and tested for
platelets (PLT) and for the following liver function tests: serum
ALT, aspartate aminotransferase (AST), gamma-glutamyl
transpeptidase (g-GTP), lactate dehydrogenase (LDH), total biliru-
bin (TBil), direct bilirubin (DBil), thymol turbidity test (TTT),
zinc sulfate turbidity test (ZTT), total cholesterol (TC), total
protein (TP), and albumin (Alb). Sera were also examined for the
presence or absence of HCV or HBV infection. Anti-HCV was
measured by a chemiluminescent enzyme immunoassay kit
(Lumipulse II HCV, Fujirebio, Tokyo, Japan). HCV RNA in serum
was detected using the Amplicore HCV test (Roche, Tokyo,
Japan). Hepatitis B virus surface antigen (HBsAg) was assayed
using a chemiluminescent immunoassay kit (Architect, HBsAg
QT, Dainabot, Tokyo, Japan). Ultrasonographic examination for
all patients was performed in order to investigate the shape of the
liver and lesions occupying the liver. Computed tomography and
liver biopsy were performed in some patients. Most patients under-
went endoscopy for detection of esophagogastric varices. We used
other possible predictors of liver cirrhosis progression, including
serum albumin, TBil, prothrombin time, and PLT.

Plasma glucose levels were measured by a glucose oxidase
method for all subjects and serum insulin levels were measured
using a sandwich enzyme immunoassay kit (Eiken Chemical,
Tokyo, Japan). Insulin resistance (IR) was calculated on the basis
of fasting levels of plasma glucose and insulin, according to the
homeostasis model assessment (HOMA-IR) method.20 The
formula for the HOMA-IR is: HOMA-IR = fasting glucose (mg/
dL) ¥ fasting insulin (mU/mL)/405.

The presence of serum IgG antibodies against H. pylori anti-
body were measured by the SRL (Tokyo) using E Plate H. pylori
antibody produced by Eiken Chemical.

Statistical analysis

The chi-squared test and the unpaired Student t-test were used for
statistical analyses. Differences were judged significant for
P < 0.05 (two-tailed). This study was approved by the Institutional
Review Board/Ethics Committee of our Institution.

Results
Among 87 patients with HCV-related liver diseases, the prevalence
of lichen planus was 19.5% (17/87), DM was 21.8% (19/87),
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hypertension was 28.7% (25/87), thyroid dysfunction was 20.7%
(18/87), and extrahepatic malignant tumor was 9.2% (8/87).

We compared characteristics of 17 patients who had lichen
planus (group A) and 70 patients who did not have lichen planus
(group B). The mean age in group A was 63.7 � 10.6 years; there
were 11 men and six women. The mean age in group B was
59.1 � 11.6 years; there were 33 men and 37 women. Table 1
shows clinical features of groups A and B. The diagnoses of liver
diseases in group A were chronic hepatitis C infection (11
patients), HCV-related liver cirrhosis (three patients), and HCV-
related HCC (three patients). Those of group B were chronic
hepatitis C infection (58 patients), HCV-related liver cirrhosis (six
patients), HCV-related HCC (five patients) and past history of
HCV infection (one patient) (Table 1).

The prevalence of smoking history (P = 0.0356), hypertension
(P = 0.0022), and extrahepatic malignant tumor (P = 0.0013) were
significantly higher in group A than in group B (Table 1). Diag-
noses of extrahepatic malignant tumors in group A were: tongue
cancer (one squamous cell carcinoma), larynx cancer (one squa-
mous cell carcinoma), gastric cancer (one adenocarcinoma, one
signet ring cell carcinoma), renal and colon cancer (one renal cell
carcinoma). Diagnoses of extrahepatic tumor in group B were:
gastric cancer (one adenocarcinoma), colon cancer (one adenocar-
cinoma), and gallbladder cancer (one adenocarcinoma). Signifi-
cant differences were not observed for age, sex, BMI, liver disease,
alcohol consumption, presence of DM, or thyroid dysfunction
between these two groups.

We analyzed for differences between these two groups in liver
assays, blood platelets, insulin, blood glucose, HOMA-IR, and
presence of H. pylori infection. The laboratory data of both groups
are shown in Table 2. Prevalence of insulin (P = 0.0076) and
HOMA-IR (P = 0.0113) were significantly higher in group A than
in group B (Table 2). Significant differences were not observed for
serum AST, ALT, LDH, gGTP, TP, Alb, TBil, DBil, TTT, ZTT, TC,

blood platelets, blood glucose, or presence of H. pylori infection
between these two groups.

Seventeen patients had OLP at a total of 24 sites. The site of
occurrence was: buccal mucosa in 13 (76.5%), lower lip in six
(35.3%), upper lip in two (11.8%), gingiva in one (5.9%), tongue
in one (5.9%), and floor of mouth in one (5.9%) (Table 3). The
sites of lichen planus except oral mucosa were lower leg in four
(23.5%), antebrachium in one (5.9%), skin extremities in two
(11.8%), hypopharynx in one (5.9%), and vulva in one (5.9%).
Biopsies of hypopharyngeal lichen planus were performed by an
otolaryngologist, and of vulvar lichen planus by a gynecologist.
The erosive and reticular variety, respectively, was found to be the
prevalent form (Table 3).

Discussion
We performed an epidemiological survey for extrahepatic mani-
festations and HCC in an HCV hyperendemic area in Japan.21,22

Anti-HCV positivity among residents of this area in 1990 was
23.6%.23 We found that the prevalence of extrahepatic manifesta-
tions among individuals with HCV infection was higher than
among those without HCV,22 and found an association between
HCV core, insulin resistance, and the development of type 2 DM.16

Recently, we reported that insulin resistance in inhabitants who
have an extrahepatic manifestation including OLP with HCV
infection shows significantly greater increases than for inhabitants
who have neither an extrahepatic manifestation nor HCV infec-
tion.17 By the results of these epidemiological surveys we think
that insulin resistance induced by HCV infection causes an
increase in the incidence of extrahepatic manifestations in HCV-
infected individuals.

In this study, we did long-term follow up for insulin resistance
from the standpoint of lichen planus among patients who we
identified as having HCV-related chronic liver disease at our hos-

Table 1 Clinical characteristics of 87 patients with HCV-related liver diseases according to presence of lichen planus (LP)

Clinical characteristic All patients Group A (with LP) Group B (without LP) P-value (A vs B)

No. subjects 87 17 70 –
Age (years) 60.0 � 11.5 63.7 � 10.6 59.1 � 11.6 NS
Sex (M/F) 44/43 11/6 33/37 NS
BMI (kg/m2) 22.8 � 2.9 23.9 � 2.8 22.5 � 2.9 NS
Smoking history 32 (36.8) 10 (58.8) 22 (31.4) 0.0356
Alcohol consumption percentage 50 (57.5) 10 (58.8) 40 (57.1) NS
Diagnosis of liver disease

Past history of HCV infection 1 0 1 NS
Chronic hepatitis C 69 11 58
HCV-related liver cirrhosis 9 3 6
HCV-related HCC 8 3 5

Comorbidities
Diabetes mellitus 19 (21.8) 4 (23.5) 15 (21.4) NS
Hypertension 25 (28.7) 10 (58.8) 15 (21.4) 0.0022
Thyroid dysfunction 18 (20.7) 5 (29.4) 13 (18.6) NS
Extrahepatic malignant tumor 8 (9.2%) 5 (29.4)† 3 (4.3)‡ 0.0013

Values shown as n (%) or mean � SD. BMI, body mass index; F, female; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; M, male; NS, not
significant.
†Tumors were: gastric cancer (two), tongue cancer (one), larynx cancer (one), and renal and colon cancer (one). ‡Tumors were: gastric cancer (one),
colon cancer (one), and gallbladder cancer (one).
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pital. Although there was no significant difference in fasting
glucose levels and BMI between patients with and without lichen
planus, fasting insulin levels and HOMA-IR values, an indicator of
insulin resistance, were significantly higher in patients who had
lichen planus than in those who did not.

In the present study, insulin levels (17.4 � 15.4 mU/L) and
HOMA-IR values (4.6 � 6.0) in patients having HCV infection
without lichen planus (group B) were higher than the normal

range. Normal values for insulin are 3.06–16.9 mU/L, and for
HOMA-IR are less than 2. Therefore, the significantly higher
insulinemia in patients such as those in group A (among HCV
infectious patients) might cause lichen planus.

In Japan, it is known that the prevalence of HCV infection in
patients with lichen planus is high;11 therefore, interferon therapy
is often administered to patients with lichen planus and a persistent
HCV infection. However, it has been reported that patients cannot

Table 2 Laboratory data of 87 patients with HCV-related liver diseases according to presence of lichen planus (LP)

Laboratory assay All patients Group A (with LP) Group B (without LP) P-value (A vs B)

AST (IU/L) 61.1 � 38.1 60.9 � 33.5 61.2 � 39.3 NS
ALT (IU/L) 68.2 � 46.7 62.4 � 39.6 69.6 � 48.5 NS
LDH (IU/L) 216.8 � 62.8 205.8 � 72.1 219.6 � 60.6 NS
g-GTP (IU/L) 64.1 � 68.4 63.5 � 50.0 64.2 � 72.5 NS
TP (g/dL) 7.7 � 0.5 7.7 � 0.5 7.7 � 0.5 NS
Alb (g/dL) 4.1 � 0.5 3.9 � 0.5 4.2 � 0.5 NS
PLT (/mm3) 13.8 � 5.1 12.5 � 5.0 14.1 � 5.09 NS
TBil (mg/dL) 1.1 � 0.6 1.2 � 0.9 1.0 � 0.5 NS
DBil (mg/dL) 0.2 � 0.2 0.2 � 0.3 0.2 � 0.2 NS
TTT 16.2 � 6.7 18.4 � 4.7 15.8 � 7.0 NS
ZTT 20.6 � 6.9 21.8 � 5.8 20.3 � 7.2 NS
TC (mg/dL) 172.3 � 35.8 164.3 � 41.9 174.1 � 34.4 NS
Insulin (mU/L) 23.3 � 42.0 47.3 � 87.8 17.4 � 15.4 0.0076
Blood glucose (mg/dL) 97.4 � 30.1 103 � 33.2 96.1 � 29.5 NS
HOMA-IR 7.1 � 18.8 17.4 � 40.0 4.6 � 6.0 0.0113
Helicobacter pylori antibody (n (%)) 58 (66.7) 10 (58.8) 48 (68.6) NS

Values shown as mean � SD. Alb, albumin; AST, aspartate aminotransferase; ALT, alanine aminotransferase; DBil, direct bilirubin; g-GTP, gamma-
glutamyl transpeptidase; HOMA-IR, homeostasis model assessment; LDH, lactate dehydrogenase; NS, not significant; PLT, platelets; TBil, total
bilirubin; TP, total protein; TTT, thymol turbidity test; TC, total cholesterol; ZTT, zinc sulfate turbidity test.

Table 3 Location of lichen planus in 17 patients with hepatitis C virus-related liver diseases

No Sex Age (years) Liver disease Lichen planus location Type

Cutaneous Oral Other

1 M 71 CH Antebrachium – – –
2 M 60 CH Extremities – –
3 F 70 LC – Gingiva – Erosive
4 M 72 LC – Lower lip – Reticular
5 F 64 LC Leg Buccal mucosa, upper lip,

lower lip
– Erosive

6 M 66 CH Leg Buccal mucosa, upper lip,
lower lip

– Erosive

7 M 59 CH – Buccal mucosa (reticular) Pharynx (erosive) Erosive + reticular
8 M 66 CH Leg Buccal mucosa, lower lip – Reticular
9 M 57 CH – Buccal mucosa – Reticular

10 M 50 CH – Buccal mucosa, tongue,
lower lip

– Erosive

11 F 77 CH – Buccal mucosa – Atrophic
12 F 75 CH – Buccal mucosa – Reticular
13 M 62 HCC – Buccal mucosa, lower lip – Erosive
14 F 83 HCC Leg Buccal mucosa (atrophic) Vulva (erosive) Atrophic + erosive
15 M 41 CH – Buccal mucosa – Reticular
16 M 58 HCC Extremities Buccal mucosa, floor of

mouth
– Erosive

17 F 53 CH – Buccal mucosa – Reticular

CH, chronic hepatitis C; F, female; LC, HCV-related liver cirrhosis; HCC, HCV-related hepatocellular carcinoma; M, male.
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complete interferon therapy because of aggravation of lichen pla-
nus.24,25 The measurement of insulin resistance as well as a search
for lichen planus may be useful before performing interferon
therapy. A large series of patients with OLP was evaluated for
extraoral involvement by Eisen et al.26 They concluded that any
patient with OLP should undergo a through history and examina-
tion as part of an investigation of potential extraoral manifesta-
tions, because a high percentage of patients with OLP develop
extraoral manifestations. In our 17 cases of lichen planus, cutane-
ous lichen planus was diagnosed in seven (41.2%), hypopharynx
in one (5.9%), and vulva in one (5.9%). The simultaneous appear-
ance of extraoral and oral lesions was noted among six (35.3%).
Because the majority of OLP patients suffer from lichen planus of
the genitalia,27 clinicians should follow OLP patients with suffi-
cient attention to the presence of extraoral manifestations.

Sikuker et al. evaluated an association between HCV infection
and extrahepatic malignancies. Extrahepatic malignancies were
found in 14.6% of anti-HCV positive patients.28 The incidence of
extrahepatic malignant tumor in our subjects was 9.2% (8/87). The
insulin-like growth factor family of proteins plays a key role in
cellular metabolism, differentiation, proliferation, transformation
and apoptosis, during normal development and malignant
growth.29 The hyperinsulinemia that HCV infection causes may
induce an extrahepatic malignant tumor as well as HCC.

Many studies have shown that H. pylori is involved in the patho-
genesis of gastric cancer.30 The seroprevalence of H. pylori is 71%
in Japanese aged 50–59 years, and is 81% in those aged
60–69 years.31 This is almost the same as the seroprevalence of our
patients, which was 66.7% (58/87) overall and 82.6% (19/23) in
those aged 60–69 years. Seroprevalence of H. pylori in our three
subjects with gastric cancer was 66.7%. In our study, we did not
find an association between H. pylori and lichen planus in patients
with HCV-infectious liver diseases.

In conclusion, we investigated the association of insulin resis-
tance and lichen planus among patients with HCV-infected chronic
liver diseases. The significant factors for development of lichen
planus were smoking history, presence of hypertension, extrahe-
patic malignant tumor, and insulin resistance (HOMA-IR). This
supports our previous conclusion that insulin resistance in patients
who have an extrahepatic manifestation of HCV infection
increases more than insulin resistance of patients who have neither
an extrahepatic manifestation nor HCV infection. HCV-infected
patients with lichen planus should pay attention to the develop-
ment of an extrahepatic malignancy. Cooperation with an oral
surgeon and a hepatologist is vital for early diagnosis and treat-
ment of any extrahepatic manifestations.
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