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P
Abstract

treatment of untreated HCV-infected individuals among OLP patients.

Background: Oral Lichen planus (OLP) is a representative extrahepatic manifestation of hepatitis C virus (HCV) infection. Many HCV-
infected individuals remain untreated in Japan and the aim of this study was to evaluate retrospectively the frequency of encouragement of
patients with HCV-associated OLP to consult a hepatologist following a visit to a dental clinic.

Materials and Methods: A total of 90 patients, who visited our dental clinic in Japan from May, 2015 to February 2017, were examined
retrospectively. The subjects were 23 males and 67 females (average age, 68.9 years). We examined the discovery rate and encouragement to

Results: OLP was the most common oral disease (38/90, 42.2%). Fifteen of 51(29.4%) patients who were tested for HCV infection were

found to be positive. Among the 15 HCV-infected patients, the most common disease was OLP (10/15, 66.7%, P=0.0126). One patient had not
been diagnosed previously with HCV. Treatment with antiviral therapy at the first visit was as follows; sustained virological response (SVR),
n=5(66.7%); under direct-acting antivirals (DAA) therapy, n=2 (13.3%); under maintenance interferon (IFN) therapy, n=1(6.7%); no treatment,
n=7(46.5%). Five patients were encouraged to receive treatment for liver disease (4, no treatment; 1, exacerbated by IFN). Three patients
received appropriate treatment and achieved SVR.

Conclusion: We report that general dentists could be the gatekeepers of the health-care system, especially for untreated HCV-infected
individuals. The clinical cooperation of dentists and physicians is important for treating HCV-infected individuals early.

Keywords: Oral lichen planus (OLP); Hepatitis ¢ virus (HCV); Interferon (IFN); Direct-acting antivirals (DAA); Dentist

Abbreviation: OLP: Oral Lichen Planus; HCV: Hepatitis C Virus; CH-C: Chronic Hepatitis C; LC-C: HCV-Related Liver Cirrhosis; HCC: Hepatocellular
Carcinoma; IFN: Interferon; RBV: Ribavirin; DAA: Direct-Acting Antivirals; SVR: Sustained Virological Response; CLP: Cutaneous Lichen Planus;
LDV/SOF: Ledipasvir and Sofosbuvir; DCV/ASV: Daclatasvir and Asunaprevir; SOF/RBV: Sofosbuvir and Ribavirin; NA: Not Applicable; CH-B:

Chronic Hepatitis Type B; PBC: Primary Biliary Cirrhosis; NASH: Non-Alcoholic Steatohepatitis

Introduction

In 2015, 71 million people worldwide were estimated to
have chronic hepatitis C virus (HCV) infection [1]. In May 2016,
the World Health Organization (WHO) launched a new global
strategy to eliminate viral hepatitis as a public health threat by
2030 (reducing new infections by 90% and mortality by 65%)
[2]. In Japan, HCV is responsible for one of the most common
infections, affecting approximately 1.5 to 2 million people, and
about 30,000 deaths from hepatocellular carcinoma (HCC) occur
each year [3]. The advent of direct-acting antivirals (DAAs)
has been revolutionary in the advancement of HCV treatment.
Interferon (IFN)-free DAAs have low side effects, short durations
of treatment, and high efficacy [4-6]. However, only around

500,000 people are receiving some form of treatment within a
medical institution [7]. Many HCV-infected individuals in Japan
remain untreated.

HCV is also associated with extrahepatic manifestations,
including glomerular disease, hematologic diseases, autoimmune
disorders such as Sjogren’s syndrome, and dermatologic
conditions such as lichen planus (LP) and porphyria cutanea
tarda (PCT) [8,9]. LPisachronicinflammatory disease thataffects
the skin and mucous membranes and 0.9-1.2% of the world’s
population are affected [10]. Oral lichen planus (OLP) is one of
the most common oral mucosal disorders and patients with OLP
often visit dental offices. The rates of HCV infection in patients
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with OLP are high in Japan, ranging from 62% to 67.8% [11,12].
The prevalence of OLP in HCV-infected individuals increases with
age [13-17]. In epidemiological studies of prospective cohorts in
Japan, the prevalence was from 6.6 to 23.8% in Kyushu (X town)
[13-15] and from 8.8 to 23.1% in Hiroshima prefecture (O town)
[16,17].

There is a high prevalence of medical disorders and patients
receiving polypharmacy among individuals requesting dental
care [18]. In this study, we examined retrospectively the
frequency of encouragement of consultation for HCV-infected
liver diseases by the dentist among patients who visited a dental
clinic.

Materials and Methods
Patients

We examined retrospectively oral mucosal disease and HCV
infection using the information in the patients’ medical records.
A total of 90 consecutive patients, 23 men and 67 women, had
checkups for specialized outpatient treatment for oral mucosal
diseases at the Tsuji Dental & Oral Surgery Clinic in Japan from
May 1, 2015 to February 28, 2017 (Table 1). The 90 patients
ranged in age from 35 to 89 years, with an average age of
68.9+13.1 years. We interviewed each patient to determine
their major complaint, their clinical history, systemic diseases,
including liver disease, offered testing for HCV and HBV infection,
the medical history of family members, and primary physician.

Evaluation of liver disease

Because there were no suitable facilities in our dental
clinic, we were unable to carry out any blood tests. Therefore,
we obtained such information in cooperation with a medical
institution. As for the patients with liver disease, diagnosis of
liver disease and information of viral hepatitis were provided
by a hepatologist as the primary physician. The patients in
whom the presence or absence of liver disease was unknown
were examined carefully for liver disease by the hepatologist,
with their consent. Liver function tests and ultrasonographic
examinations were performed in each medical institution to
investigate the shape of the liver and search for space occupying
lesions. Computed tomography (CT) was performed on some
patients.

Table 1: Characteristics of oral disease in the 90 patients.

Anti-HCV and serum HCV RNA was measured using a
chemiluminescent enzyme immunoassay (CLEIA) kit (Lumipulse
ITHCV, Fujirebio Inc., Tokyo, Japan) and a quantitative polymerase
chain reaction (PCR)assay (COBAS AMPLICOR HCV MONITOR v
2.0 Test, COBAS AmpliPrep/COBAS Taq-Man HCV Test; Roche
Molecular Systems, New Jersey, US)respectively. Hepatitis B
surface antigen (HBsAg) was assayed by a chemiluminescent
immunoassay (CLIA) kit (Architect™, HBsAg QT, Dainabot Co.
Ltd., Tokyo, Japan).

Ethical considerations

The study was approved by the Ethics Committee of Saga
University (reference number: 29-20) in accordance with the
Declaration of Helsinki. The study received ethical approval
for the use of an opt-out methodology, based on unbiased
information.

Statistical analysis

All data are expressed as meanz*standard error. Statistical
analyses were performed by Welch's t test, with p<0.05
considered to be statistically significant. Statistical analyses
were conducted using JMP Version 11.1.1 software (SAS Institute,
Cary, NC, USA).

Results
Oral mucosal diseases in the 90 patients

A total of 120 diseases were diagnosed in the 90 patients.
The most common disease was OLP (38/90, 42.2%) (Table
1). The other oral diseases were: leukoplakia (7/90, 7.8%),
head and neck squamous cell carcinoma (SCC) (5/90, 5.6%),
aphthous stomatitis (2/90, 2.2%), xerostomia (13/90, 14.4%),
Sjogren’s syndrome (4/90, 4.4%), oral candidosis (8/90, 8.9%),
traumatic ulcer of the tongue (6/90, 6.7%), angular stomatitis
(2/90, 2.2%), cheilitis granulomatosa (1/90, 1.1%), epithelial
hyperplasia (2/90, 2.2%), oral dyskinesia (2/90, 2.2%), burning
mouth syndrome (13/90, 14.4%), mucous cyst (2/90, 2.2%),
oral benign tumor (3/90, 3.3%), trigeminal neuralgia (1/90,
1.1%), taste disorder (3/90, 3.3%), fissured tongue (2/90, 2.2%),
geographic tongue (2/90, 2.2%), disappearance of the lingual
papilla (1/90, 1.1%), temporomandibular disorder (1/90, 1.1%),
bruxism (1/90, 1.1%), and normal membrane (1/90, 1.1%).

Number 90
Sex Male/Female 23/67
Age Mean+SD (years) 68.9+13.1
OLP 38 42.2%
Leukoplakia 7 7.8%
Diagnosis of oral disease (120 Head and neck squamous cell
diseases) carcinoma (tongue, gingiva, 5 5.6%
larynx)
Aphthous stomatitis 2 2.2%
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Xerostomia 13 14.4%
Sjogren’s syndrome 4 4.4%
Oral candidosis 8 8.9%
Traumatic ulcer of the tongue 6 6.7%
Angular stomatitis 2 2.2%
Cheilitis granulomatosa 1 1.1%
Epithelial hyperplasia 2 2.2%
Oral dyskinesia 2 2.2%
Burning mouth syndrome 13 14.4%
Mucous cyst 2 2.2%
Oral benign tumor 3 3.3%
Trigeminal neuralgia 1 1.1%
Taste disorder 3 3.3%
Fissured tongue 2 2.2%
Geographic tongue 2 2.2%
Disappearance. of the lingual 1 1.1%
papilla
Temporomandibular disorder 1 1.1%
Bruxism 1 1.1%
Normal membrane 1 1.1%

*OLP: Oral Lichen Planus
Liver diseases of the 90 patients

The numbers of patients tested for anti-HCV antibody and
HBsAg were 51 (56.7%) and 47 (52.2%), respectively (Table 2).
The rates of anti-HCV antibody and HBsAg positivity were 29.4%
(15/51) and 0% (0/47), respectively. Twenty three patients
(25.6%) had some form of liver disease, of whom six (26.1%)
suffered from chronic hepatitis type C (CH-C), one (4.3%) from
CH-C and alcoholic liver disease, five (21.7%) from CH-C with

Table 2: Characteristics of liver disease in the 90 patients.

SVR, one (4.3%) from HCV-related liver cirrhosis (LC-C), one
(4.3%) from LC-C and under treatment for HCC, one (4.3%)
from LC-C and post-HCC, one (4.3%) from chronic hepatitis B
(CH-B), one (4.3%) from past CH-B, one (4.3%) from primary
biliary cirrhosis (PBC), two (8.7%) from fatty liver, one (4.3%)
from LC secondary to non-alcoholic steatohepatitis (NASH-LC),
one (4.3%) from a liver cyst, and one (4.3%) from alcoholic liver
disease.

Test requisition for anti-HCV Examination 51 56.7%
antibody by introduction to
another medical institution Non-examination 39 43.3%
Positive 15 16.7%
Anti-HCV antibody Negative 36 40.0%
Not done 39 43.3%
Test requisition for HBsAg by Examination 47 52.2%
introduction to another medical
institution Non-examination 43 47.8%
Positive 0 0.0%
HBsAg Negative 47 52.2%
Not done 43 47.8%
Negative 67 74.4%
Presence or not of liver disease
Positive 23 25.6%
CH-C 6 26.1%
Diagnosis of liver disease (n=23) CH-C and alcoholic liver disease 1 4.3%
CH-C SVR 5 21.7%
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LC-C 1 4.3%

LC-C and under treatment of HCC 1 4.3%
LC-C and post-HCC 1 4.3%

CH-B 1 4.3%

Past CH-B 1 4.3%

PBC 1 4.3%

Fatty liver 2 8.7%

NASH-LC 1 4.3%

Liver cyst 1 4.3%

Alcoholic liver disease 1 4.3%

*CH-C: Chronic Hepatitis C; SVR: Sustained Virological Response; LC-C: HCV-Related Liver Cirrhosis; HCC: Hepatocellular Carcinoma; CH-B: Chronic

Hepatitis Type B; PBC: Primary Biliary Cirrhosis; NASH: Non-Alcoholic Steatohepatitis.

Characteristics of the 15 anti-HCV antibody-positive

patients

The anti-HCV antibody-positive patients were nine men and
six women with an average age of 72.0+9.3 years (Table 3). The
most common disease was OLP (10/15, 66.7%, P=0.0126). One
patient (an 81-year-old female, patient no.3 in Table 3) bled

Table 3: Characteristics of the 15 anti-HCV positive patients.

bilaterally from her buccal mucosa and her lower lip because

of exacerbation by IFN therapy and had worsening pain with
weight loss and a poor quality of life. The second most common

in Table 3) was post-operative tongue cancer.

disease was head and neck SCC (2/15, 13.3%). One patient (a
77-year-old male, patient no.6 in Table 3) was post-operative
laryngeal cancer, and another (79-year-old male, patient no.11

Treatment Referral Approval and
. Other With And/Or Close pp . Outcome
Oral Liver . . L Introduction . Outcome of
No. Age Sex . . OLP . Systemic Antiviral Investigation of Liver
Diagnosis Disease g h of DAA . OLP
Diseases Therapy At of Liver Thera Disease
First Visit Disease py
. Approval of
M rostatic DAAtherapy, |\,
1 80 Male OLP, CLP Positive CH-C P . No treatment Done but he No change
hyperplasia, . treatment
) rejected the
depression
therapy
Osteoporosis, Nor;—?ggerval
2 83 Female OLP Positive CH-C postoperative No treatment Done therapy No No change
gallstone treatment
. because of
disease
advanced age
Finished
OLP with Hypertension Under IgeNCZ}lllzgagg
3 81 Female . Positive CH-C yP .’ | maintenance Done . SVR Improvement
bleeding osteoporosis IFN thera exacerbation
by of OLP as a
side effect
4 66 | Female OLP Positive | CH-C SVR | ypertension, SVR Done NA SVR(@t | brovement
hyperlipidemia first visit)
\]jvei?}? ldizlllyuslz Introduction
5 77 Male OLP Positive LC-Cand therapy, No treatment Done for DAA SVR Disappearance
post-HCC . therapy (DCV/
hypertension, ASV)
diabetes
OLP, post SVR (at
6 77 Male laryngeal Positive | CH-C SVR | Hypertension SVR Done NA first visit) Disappearance
cancer
Post lung Introduction
cancer, post for DAA
7 79 Male OLP Positive LC-C gastric cancer, | No treatment Done therapy (SOF/ SVR Improvement
prostatic Py
. RBV)
hyperplasia
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Not done
CH-C and
8 56 Male OLP Positive alcghollc Hyperten.swn, No treatment (not VI.SIt.mg NA Unknown Unknown
liver depression our clinic)
disease
9 67 Male OLP Positive | CH-CSVR | ,  rostatic SVR Done NA SVR(at | 1cappearance
hyperplasia first visit)
Under DAA
10 67 Male OLP Positive CH-C Hypertension (LDV/SOF) Done NA SVR Improvement
therapy
Post right
tongue
cancer, post . ) . SVR (at
11 79 Male leukoplakia Negative | CH-C SVR | Hypertension SVR Done NA first visit) NA
of left
tongue
Traumatic Not done
12 71 Male ulcer of the | Negative CH-C None No treatment (not visiting NA Unknown NA
tongue our clinic)
Normal Post lung Under DAA
13 72 Female Negative CH-C cancer, (LDV/SOF) Done NA SVR NA
membrane .
hypertension therapy
Not done
. LC-Cand
Burning under Hypertension (not visitin
14 74 Female mouth Negative yp .7 | No treatment siting NA Unknown NA
svyndrome treatment | osteoporosis our clinic)
Y for HCC
Burning SVR (at
15 51 Female mouth Negative | CH-C SVR None SVR Done NA ) s NA
first visit)
syndrome

*OLP: Oral Lichen Planus; CLP: Cutaneous Lichen Planus; CH-C: Chronic Hepatitis C; SVR: Sustained Virological Response; LC-C: HCV-Related Liver
Cirrhosis; HCC: Hepatocellular Carcinoma; DAA: Direct-Acting Antiviral; LDV/SOF: Ledipasvir and Sofosbuvir: DCV/ASV, Daclatasvir and Asunaprevir;

SOF/RBV: Sofosbuvir and Ribavirin; NA, Not Applicable.

Their liver diseases included CH-C (n=6, 40%), CH-C and
alcoholic liver disease (n=1, 6.7%), CH-C with SVR following
antiviral therapy (n=5, 33.3%), LC-C (n=1, 6.7%), LC-C and
under treatment of HCC (n=1, 6.7%), and LC-C and post-HCC
(n=1, 6.7%). When the 15 patients were first seen at our dental
clinic, treatment with antiviral therapy such as I[FN or DAAs was
as follows; SVR, n=5(66.7%); under DAA therapy, n=2(13.3%);
under maintenance IFN therapy, n=1(6.7%); no treatment,
n=7(46.5%).

Twelve patients (80%) received referral and/or close
investigation of liver disease by a hepatologist. Three (20%) did
not receive this because they failed to attend after consulting our
clinic once. Of these 12 patients, we encouraged liver treatment
for five patients; four (nos. 1, 2, 5, and 7) who did not receive
antiviral therapy and one (no. 3) whose OLP was exacerbated as
a side effect of IFN therapy. Two of five patients (nos. 5 and 7)
received DAA therapy for the first time and one patient (no. 3)
finished IFN therapy.

Patient no. 5 in Table 3 received DAA treatment involving
a 24-week course of daclatasvir (DCV) and asunaprevir (ASV),

while receiving dialysis treatment, with successful eradication of
HCV. Patient no. 7 in Table 3 was diagnosed with HCV infection
for the first time. He received DAA treatment involving a 12-week
course of sofosbuvir (SOF) and ribavirin (RBV), and achieved
SVR (Figure 1). The patient of no. 3 also achieved SVR.

Figure 1: An OLP lesion affecting the left buccal mucosa of the
patient. Bilateral OLP of his buccal mucosa was not aggravated
during DAA therapy.
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The remaining two patients did not receive DAA therapy, one
(no. 1) was approved for DAA therapy but rejected the therapy
and the other (no. 2) was not approved for DAA therapy because
of advanced age. Patient of no. 1 said that he felt insecure about
remembering to take the medicine every day and declined DAA
therapy.

Outcome of OLP In patients for whom treatment of
liver disease was recommended, leading to SVR

When 10 HCV-infected patients with OLP were first seen at
our dental clinic, treatment with antiviral therapy such as IFN
or DAAs was as follows; SVR, n=3(30%); under DAA therapy,
n=1(10%); under maintenance IFN therapy, n=1(10%); no
treatment, n=5(50%) (Table 3). Three untreated patients for
who treatment was recommended achieved SVR. The symptoms
of OLP subsided in these three patients; the lesions resolved in
one (no. 5, Table 3) and improved in two (nos. 3 and 7, Table 3)
after SVR24.

Discussion

HCV causes extrahepatic manifestations, as well as
liver disease [8,9]. OLP and oral cancer are representative
extrahepatic manifestations [11,12,19,20]. Assessing the risk for
head and neck cancers, researchers found that patients with HCV
infection had a 2.4 times greater risk for oral cancers, 2.04 times
greater risk for oropharynx cancers and 4.96 times greater risk
for laryngeal cancers [20] than uninfected individuals. A meta-
analysis showed a significant association between HCV infection
and OLP malignant transformation [21]. We identified genetic
variants associated with HCV-positive OLP in the Japanese and
[talian populations: HLA class II genes, NRP2, and IGFBP4 loci

[22].

In this study, a dentist requested a detailed evaluation
of potential liver disease and recommended intervention for
liver treatment in another medical institution with a full-time
hepatologist. As a result, among the OLP patients who consulted
this dental clinic we identified a new HCV-infected patient and
led an untreated HCV-infected patient to SVR. A dentist may act
in the role of gatekeeper for liver disease. This study may be the
first report of a dentist playing this role.

In Japan, most patients with OLP are treated in a dental
clinic. However, because awareness that OLP is an extrahepatic
manifestation of HCV infection is low among Japanese dentists, it
is rare that a dentist requests that a patient with OLP undergoes
a detailed evaluation of liver disease by a hepatologist.
Furthermore, it is rare that a general dentist cooperates clinically
with a hepatologist.

Until 2013,
treatment for hepatitis C in Japan. OLP was reported to be
frequently exacerbated by IFN treatment [23,24]. In this study,
we report OLP with bleeding during IFN therapy. In 2014, the
first IFN-free and all-oral regimen, a nonstructural protein 3
(NS3)/nonstructural protein 4A (NS4A) protease inhibitor and

IFN-based regimens were the standard

a nonstructural protein 5A (NS5A) inhibitor, in combination,
was initiated in Japan [4]. In Japan, DCV/ASV for 24 weeks, SOF/
ledipasvir (LDV) for 12 weeks, ombitasvir (OBV)/paritaprevir
(PTV)/ritonavir (r) for 12 weeks, elbasvir/grazoprevir for 12
weeks, and DCV/ASV/beclabuvir for 12 weeks are approved
to treat patients with genotype-1 HCV, whereas SOF/RBV for
12 weeks and OBV/PTV/r plus RBV for 16 weeks are currently
approved for genotype-2 HCV patients [25]. OLP in HCV-infected
individuals was reported to be improved by these IFN-free DAAs
[26-28].

Dental health care workers are at risk of contracting HCV
because HCV is detectable in the saliva of patients with chronic
hepatitis C [29]. Infection control is critical in dental institutions.
HCV most common
Approximately 1.5 to 2 million Japanese individuals are infected
with HCV and approximately one million are untreated. In this
country, a system of efficient examination has not yet been
developed. If dentists encourage examination and treatment

infection is the nation’s infection.

of hepatitis through dental and medical cooperation, we may
discover and treat patients with untreated hepatitis. Guidelines
on DAA therapy for the treatment of extrahepatic manifestations
are expected to come into effect. Furthermore, it is necessary to
emphasise the fact that OLP is a disease associated with HCV.

Conclusion

In this study, we examined retrospectively oral mucosal
disease and HCV infection using the medical record information
of 90 patients who consulted a general dental clinic. Among 51
patients who could be examined for the presence or absence
of HCV infection, the incidence of that infection was 29.4%
(15/51). Untreated HCV cases and an OLP case exacerbated by
IFN received treatment were encouraged by the dentist to seek
advice regarding their liver disease. General dentists could be
gatekeepers for the health-care system, especially for untreated,
HCV-infected individuals. In the future, we intend to conduct
further studies involving larger populations.
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