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Abstract
Background: The association between hepatitis C virus (HCV) infection and oral lichen planus
(OLP), an extrahepatic manifestation, is well known. There are still patients with viral liver
disease who are not receiving appropriate treatment in this country. This prospective study
aimed to evaluate the prevalence of OLP and untreated hepatitis virus infection in patients
who visited dental clinics in Ehime prefecture in western Japan.
Methods: Patients who visited 35 dental clinics in Japan from March 2018 to June 2018 were
analyzed. The items examined are as follows: (1) the number of patients who visited the
dental clinics, (2) the number of OLP patients, HCV-infected patients, and hepatitis B virus
(HBV)-infected patients, (3) the number of OLP patients, HCV-infected patients and HBVinfected patients encouraged to be examined for liver diseases.
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Results: There were 19,077 patients in total and the numbers of OLP, HCV-infected and HBVinfected patients were 42, 69 and 76, respectively. Of the OLP patients, 66.7% (28/42) were
encouraged to be examined for liver disease and 47.6% (20/42) had complications of liver
disease. The most common complication was HCV-related liver disease (70%, 14/20) and
78.6% had not eliminated HCV (p=0.0287). The dentists encouraged 33.3% of the HCVinfected patients and 36.8% of the HBV-infected patients to be investigated by physicians for
liver disease. Of the 69 patients with hepatitis C, the rate of persistent infection was
significantly higher than that with viral clearance (72.5%, p=0.0001).
Conclusions: Among the various dental clinics in Ehime prefecture, half of the OLP patients
had complications of liver disease, with many of whom suffering from persistent HCV
infection. Dentists need to have knowledge of liver disease and infection control measures
and provide information through medical cooperation.
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1. Introduction
Because Japan has one of the highest rates of hepatitis C virus (HCV) infection in the
industrialized world, chronic hepatitis C continues to be a major disease burden. The Japan Society
of Hepatology (JSH) estimated that 1.5 to 2 million individuals are infected with HCV in this
country [1]. About 30,000 deaths occur from hepatocellular carcinoma (HCC) each year [2] and the
death rate is higher in the western than eastern Japan. Ehime prefecture, located on Shikoku
island in western Japan, is one of the prefectures with the highest death rates due to HCC (Figure
1).

Ehime prefecture

Figure 1 The locations of the 36 dental clinics in western Japan. The black circle
indicates Ehime prefecture.
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Treatment of chronic hepatitis C has advanced dramatically in the past decade with the
introduction of direct-acting antivirals (DAAs) [3-6]. DAA regimens have fewer side effects, shorter
treatment courses, and much higher cure rates (>95%) than previous, interferon-based regimens.
However, between 800,000 and one million HCV-infected Japanese individuals remain untreated,
many unaware that they are infected [7].
HCV also is known to induce extrahepatic manifestations [8] and it has been reported that up to
74% of HCV-infected patients show at least one extrahepatic manifestation [8]. Oral lichen planus
(OLP), a mucocutaneous disorder, is one of the extrahepatic manifestations strongly associated
with HCV infection. Analysis by meta-analysis showed that OLP is 2.8 - 5.4 times more likely to
develop in the patients with HCV infection [9, 10]. We showed that, of patients with OLP, 62% had
HCV antibodies and 60% had HCV RNA in their serum [11]. Furthermore, there is evidence that
treatment with DAAs improves OLP associated with HCV-related infection [12-15].
In recent years, by retrospective and prospective studies, we have succeeded in identifying,
among patients who visited general dentists, individuals who were persistently infected with HCV
and guiding them to antiviral therapy [16, 17]. These studies showed the important role of dentists
in the discovery and treatment of HCV infection among patients with oral mucosal diseases.
How many individuals with OLP and viral liver disease are there among the patients who visit
the general dental clinics in Ehime prefecture? In this study, we examined prospectively the
prevalence of OLP, HCV infection and hepatitis B virus (HBV) infection in patients who visited these
dental clinics through the collaboration between dental and medical practitioners.
2. Materials and Methods
The study was approved by the Ethics Committee of Saga University (reference number: 29-56)
in accordance with the Declaration of Helsinki. Written informed consent for participation in the
study was obtained from the director of each dental clinic. Participation of patients was obtained
through an opt-out methodology.
2.1 Subjects
From March 2018 to June 2018, 36 dental clinics, which belong to the Ehime Dental Association
in Ehime prefecture, were enrolled to participate in this prospective study. One institution
withdrew from the study because data was lost in a natural disaster.
2.2 Data Collection
Parameters examined during the three months are: the number of all patients who visited the
dental offices, the number of OLP patients, the number of HCV-infected patients, the number of
HBV-infected patients, the number of OLP patients encouraged to be examined for liver disease,
the number of HCV-infected patients encouraged to be examined by physicians for liver disease
and the number of HBV-infected patients encouraged to be examined by physicians for liver
disease. The diagnosis of OLP was made on the basis of clinical and/or histopathological features.
In preparation for surveys of OLP, we conducted training and coordinated the examiners in
December 2017 and February 2018 in order to minimize the variation among different examiners.
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The diagnosis of liver disease in patients with OLP was determined by referral and consultation
with a family physician or liver specialist. These physicians usually tested for antibodies against
HCV (anti-HCV) and for hepatitis B surface antigen (HBsAg).
The dentists interviewed each patient to determine their clinical history and systemic diseases,
including liver disease, and offered testing for HCV and HBV infection and referral to a primary
physician. An introductory letter composed for this research was used. Therefore, we obtained
such information in cooperation with a medical institution.
2.3 Statistical Analysis
The relationship between OLP and liver disease was analyzed using the χ2-test. The statistical
analyses were conducted using JMP Version 13.1.0 software (SAS Institute, Cary, NC, USA). The
level of statistical significance was defined as P <0.05.
3. Results
In total, 19,077 patients were collected and the numbers of OLP, HCV-infected and HBVinfected patients were 42, 69 and 76, respectively (Table 1). The prevalence rates of OLP, HCV
infection, and HBV infection were 0.2% (42/19,077), 0.4% (69/19,077), and 0.4% (76/19,077),
respectively. The 42 OLP patients were 25 men and 17 women with an average age of 64.8 years.
The 69 HCV-infected patients were 46 men and 23 women with an average age of 69.3 years. The
76 HBV-infected patients were 46 men and 30 women with an average age of 64.4 years.
Table 1 Characteristics of subjects in this study.
Number of medical institutions

35

Total number of patients

19,077
Number of patients (%)
Sex (male/female)

Oral lichen planus

Average age (years old)
Encouragement to be examined for liver
disease by a physician (%)
Number of patients (%)
Sex (male/female)

HCV-infected patients

Average age (years old)

25/17
64.8
28 (66.7％)
69 (0.4%)
46/23
69.3

Encouragement to be examined for liver
disease by a physician (%)

23 (33.3%)

Number of patients (%)

76 (0.4%)

Sex (male/female)
HBV-infected patients

42 (0.2%)

Average age (years old)
Encouragement to be examined for liver
disease by a physician (%)

46/30
64.4
28 (36.8%)
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The rates of referral for liver disease from dentists to physicians for OLP patients, HCVinfected patients, and HBV-infected patients were 66.7% (28/42), 33.3% (23/69) and 36.8%
(28/76), respectively. Of the 42 patients with OLP, 28 were advised to undergo examination for
liver disease, including testing for HBV and HCV infection. The dentist interviewed the remaining
14 for histories of liver disease. The liver diagnoses of these 42 patients were: chronic hepatitis C
(CH-C, 9 patients), CH-C with sustained virological response (SVR, 3 patients), CH-C & post HCVrelated HCC (1 patient), HCV-related liver cirrhosis (LC-C, 1 patient), chronic hepatitis B (CH-B, 4
patients), fatty liver (2 patients), and normal liver (22 patients) (Table 2). The most frequent liver
disease among the OLP patients was HCV-related liver disease (70%, 14 of 20) and these patients
had not been cured of their HCV infection (78.8%, 11 of 14, p=0.0287).
Table 2 Diagnosis of liver disease in patients with oral lichen planus and viral liver disease.
Disease

42 patients with oral lichen planus

69 patients with HCV infection

76 patients with HBV infection

Diagnosis of liver disease

Number

CH-C

9

CH-C SVR

3

CH-C + post HCV-related HCC

1

LC-C

1

CH-B

4

Fatty liver

2

Normal liver

22

CH-C

42

During treatment of CH-C

2

CH-C SVR

19

LC-C

1

LC-C + Post HCV-related HCC

1

Post HCV-related HCC

2

Post HCV-related HCC + ALD

2

History of HBV infection

4

HBV asymptomatic carrier

20

HBV asymptomatic carrier + fatty liver

2

CH-B

43

CH-B + fatty liver

2

LC-B

1

Post HBV-related HCC

3

LC-B + post HBV-related HCC

1

HCV, hepatitis C virus; HBV, hepatitis B virus; CH-C, chronic hepatitis C; SVR, sustained
virological response; LC-C, HCV-related liver cirrhosis; HCC, hepatocellular carcinoma; ALD,
alcoholic liver disease; CH-B, chronic hepatitis B; LC-B, HBV-related liver cirrhosis
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The diagnoses of the 145 patients with viral liver diseases were: CH-C (42 patients), during
treatment of CH-C (2 patients), CH-C with SVR (19 patients), LC-C (1 patient), LC-C & post-HCVrelated HCC (1 patient), post-HCV-related HCC (2 patients), post-HCV-related HCC & alcoholic liver
disease (ALD, 2 patients), history of HBV infection (4 patients), HBV asymptomatic carriers (20
patients), HBV asymptomatic carriers with fatty liver (2 patients), CH-B (43 patients), CH-B with
fatty liver (2 patients), HBV-related liver cirrhosis (LC-B, 1 patient), post HBV-related HCC (3
patients), and LC-B & post HBV-related HCC (1 patient). Among the patients with HCV-related liver
disease (69 patients), the rate of persistent infection was significantly higher than that with viral
clearance (72.5%, p=0.0001).
4. Discussion
It is arguable that the development of therapy for hepatitis C in Japan is almost complete.
Treatment with DAAs is now established, with a shortened treatment period of 8 weeks,
pangenotypic treatment showing an effect on any HCV genotype. SVR rates following treatment
with DAAs close to 100% regardless of resistance mutations or earlier treatment, and almost no
side effects [6]. However, because there is a risk of HCC even after achieving SVR with DAAs,
follow-up is indispensable [18]. The biggest problem in our country is identifying HCV-infected
individuals who have not been treated in order to eliminate HCV infection.
HCV infection is known to be a cause of OLP and the prevalence of OLP is approximately 0.2%
to 2% of the population [19]. The prevalence of OLP in HCV-infected individuals is very high and
varies depending on geographical areas [9, 10, 20]. The rates of HCV infection in OLP are especially
high in Japan and Italy [21]. We reported previously that the prevalence of OLP in HCV-infected
inhabitants was from 6.6 to 23.8% in Kyushu (X town) [22-24] and from 8.8 to 23.1% in Hiroshima
prefecture (O town) of Japan [25, 26]. We identified genetic variants associated with HCV-infected
OLP in the Japanese and Italian populations. It was found that rs884000 (NRP2), rs538399 (IGFBP4),
and rs9461799 (HLA-DR/DQ) were associated with altered risk of HCV-associated OLP [27].
In this study, we investigated how many patients with OLP or viral liver disease visited dental
clinics in Ehime prefecture where the liver cancer mortality rate is high. The domestic ranking of
mortality rate for liver cancer in Ehime prefecture was 7th in 2015, 10th in 2016, and 7th in 2017.
Twenty of 42 (47.6%) patients with OLP had complications of liver disease. The most frequent
disease was HCV-related liver disease (70%), and about 80% had not eliminated the virus. In
addition, among the patients who visited the dental clinics, 145 had viral liver disease, 69 patients
with HCV-related liver disease and 76 with HBV-associated liver diseases. Of those with HCVrelated liver disease, 72.5% (p=0.0001) were persistently infected and had not eliminated the virus.
Dentists may play a vital role by introducing untreated HCV-infected patients to hepatologists so
that they can receive antiviral therapy and achieve SVR.
HBV infection does not appear to play a major role in the causation of OLP. Several studies
demonstrated no relationship between OLP and HBV infection [28, 29]. However, Denli et al.
reported that HBV positive rates (17.1%) in OLP patients were significantly higher than in controls
[30]. According to the results of our study, prevalence of HBV infection in patients with OLP was
9.5% (4/42 patients). This prevalence was higher than incidence rate for HBV infection of the
population in Japan.
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In our earlier retrospective study, we introduced to hepatologists 80% of the untreated HCVinfected patients who were identified when they visited a particular dental clinic in Fukuoka
prefecture of Japan [16]. As a result, 60% of the untreated HCV-infected patients completed
antiviral therapy and all achieved SVR. Furthermore, we examined prospectively the frequency of
referral for OLP and viral infection of patients who visited dental clinics in Yamaguchi and Shimane
prefecture of Japan [17].
In this study in Ehime prefecture, we could not determine the outcome of the patients because
of the short observation period of 3 months. However, if observation is carried out over a longer
period, the research effort will surely achieve a breakthrough in solving the problem of hepatitis in
Japan.
It was found that Japanese dentists did not have sufficient knowledge of viral hepatitis.
According to a survey targeting members of the Japanese Society of Dental Practice
Administration, only 39.9% knew of OLP as an extrahepatic manifestation of HCV infection, 22.2%
carried out medical examinations regarding OLP in HCV-infected patients, and 70.6% wished to
participate in seminars providing information on hepatitis [31]. In Japan, in order for dentists to
efficiently introduce hepatitis patients to hepatologists, dentists must first acquire knowledge
about oral extrahepatic manifestations and the latest treatment for hepatitis. Secondly, it is
necessary to build a system of medical cooperation to achieve the aim of treating these individuals.
5. Conclusions
In this study, we examined prospectively the relationship between OLP, HCV, and HBV infection
in 19,077 patients who visited general dental clinics. 47.6% of OLP patients had liver disease.
Among the OLP patients, 33.3% had HCV-related liver disease and 9.5% had HBV-related liver
disease. Many dentists need to be informed that they may make an important contribution by
identifying untreated hepatitis patients.
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