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ABSTRACT

Oral lichen planus (OLP) is a chronic inflammatory disease characterized by the occurrence of multiple, symmetrical lesions in the oral cavity.
Hepatitis C virus (HCV) infection has been suggested as an etiological factor in OLP. The purpose of this review was to summarize the current
literature regarding the treatment of OLP in patients with HCV infection. An electronic search of the PubMed database was conducted until
January 2018, using the following keywords: OLP, HCV, corticosteroids, retinoids, immunomodulatory agents, surgical interventions, pho-
tochemotherapy, laser therapy, interferon, ribavirin, and direct-acting antivirals. We selected the articles focusing on the clinical features and
treatment management of OLP in patients with/without HCV infection. Topical corticosteroids are considered the first-line treatment in OLP.
Calcineurin inhibitors or retinoids can be beneficial for recalcitrant OLP lesions. Systemic therapy should be used in the case of extensive and
refractory lesions that involve extraoral sites. Surgical intervention is recommended for isolated lesions. In patients with HCV, monotherapy
with interferon (IFN)-a may either improve, aggravate or trigger OLP lesions, while combined IFN-a and ribavirin therapy does not signifi-
cantly influence the progression of lesions. Direct-acting antiviral (DAA) therapy appears to be a promising approach in patients with HCV-

related OLP, as it can improve symptoms of both liver disease and OLP, with fewer side eftects. Nevertheless, for clinical utility of DAAs in OLP

patients, further studies with larger sample sizes, adequate treatment duration, and long term follow-up are required.
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INTRODUCTION

Lichen planus (LP) is a chronic, inflammatory, mucocu-
taneous disease that affects 1—2% of the general population.
LP can develop in one or more mucosal and nonmucosal
(cutaneous) sites in the body. For instance, it may occur in the
mucosa of the oral cavity alone, the skin alone, the oral cavity
and skin simultaneously, or in other extraoral sites, such as the
scalp, esophagus, nails and genital areas [1,2].

The prevalence of oral LP (OLP) varies between 0.2—2.3%
in the literature; moreover, it represents 0.6% of all oral dis-

cases that dentists frequently encounter. OLP mostly occurs
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in adults aged 30—70 years and women are more commonly
affected [3]. A typical manifestation of OLP are multiple,
symmetrical lesions that appear in reticular, plaque-like, pap-
ular, atrophic (erythematous), erosive or vesicullo-bullous
form. Erythematous lesions are often associated with retic-
ular lesions, while erosive lesions are accompanied by both
reticular and erythematous lesions in most cases. Generally,
the lesions are predominant within the lips, in the buccal and
lingual mucosa, and on the dorsal tongue [2,4-6]. Reticular is
the most frequent form of OLP, characterized by numerous
interlacing white keratotic lines termed Wickham's striae [6].
Papular type consist of white papules with striae. Erosive form
presents as a mixture of erythematous and ulcerative areas,
while in atrophic form erythematous areas are combined with
white striae [3,6]. Bullous form is a rare type of OLP and con-
sists of bubbles (bullae) that rupture almost immediately after

they appear [3,6]. Erosive, atrophic, and ulcerative OLP lesions
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are often associated with pain and burning sensation and can
cause problems with eating, speaking, and swallowing. In
these cases, a differential diagnosis with burning mouth syn-
drome (BMS) should be made [7-9]. Characteristic symptoms
of BMS include burning sensation and pain in the tongue and/
or oral mucosa. These symptoms may improve after ingestion
of food and liquid, but are, nevertheless, continuous over a
period of 4—6 months [9]. Additional symptoms related to
BMS are xerostomia, dysgeusia, metallic taste, mood changes,
and alterations in chemosensory perception [9]. The main dif-
ference between OLP and BMS is that pathological changes
in the oral mucosa are not observed in patients with BMS [9].

Although the exact pathogenesis of OLP remains unclear,
immunological mechanisms are likely to play an important
role [4,5]. OLP is considered to be a T cell-mediated autoim-
mune disease in which cluster of differentiation 8 (CD8)+ T
cells trigger apoptosis of basal epithelial cells. Upon antigen
expression by keratinocytes, CD8+ cells that have migrated
into the epithelium are activated either by antigen binding
to major histocompatibility complex (MHC) class I on kera-
tinocyte or via activated CD4+ lymphocytes. For example,
a study demonstrated that the cytotoxic activity of CD8+
T-cell clones, isolated from lesional T-cell lines, against
autologous lesional keratinocytes was blocked partially by
anti-MHC class I monoclonal antibodies [10,11]. The precise
cause of chronic OLP is not fully elucidated, however the role
of a T-cell-produced chemokine RANTES (Regulated on
Activation, Normal T-cell Expressed and Secreted) was sug-
gested. Evidently, RANTES recruits lymphocytes and mast
cells in OLP. The chemokine triggers mast cell degranulation
and their release of pro-inflammatory mediators such as chy-
mase and tumor necrosis factor alpha (TNFa) which in turn
upregulate the secretion of RANTES by OLP lesional T cells,
setting a vicious cycle [12-14].

Since the discovery of hepatitis C virus (HCV) in 1989,
infection with HCV has become a major health problem
worldwide [15]. Based on the estimates of the World Health
Organization (WHO) from 2015 71 million people worldwide
are infected with HCV [15]. About 60—70% of infected indi-
viduals fail to clear the virus within 6 months and develop
chronic disease. In most cases, chronic HCV is slowly pro-
gressive and with no obvious signs of liver disease. However,
in 20—-30% of chronically infected individuals, HCV leads to
liver cirrhosis in the first 20 years of infection, and is associ-
ated with an increased risk of hepatocellular carcinoma [16].
HCV has been suggested as an etiological factor in OLP [12].

The purpose of this review was to summarize the cur-
rent literature regarding the treatment of OLP in patients
with HCV infection. An electronic search of the PubMed
database was conducted until January 2018, using the fol-
lowing keywords: OLP, HCV, corticosteroids, retinoids,

immunomodulatory agents, surgical interventions, photoche-
motherapy, laser therapy, interferon, ribavirin, and direct-act-
ing antivirals. We selected the articles focusing on the clinical
features and treatment management of OLP in patients with/
without HCV infection.

ORAL LICHEN PLANUS AND
HEPATITIS C VIRUS

The prevalence of OLP in chronic HCV patients varies
between different geographical areas and is reported to be 1.5%
in North America and Northern Europe; 1.5—3.5% in South Asia,
Central and Latin America, Australia, Western and Eastern
Europe; >3.5% in the Middle East, North Africa, Central and East
Asia; and 35% in Egypt, Japan and Southern Europe [4,17,18].
HCV replication was demonstrated in epithelial LP lesions
from buccal mucosa by reverse transcription polymerase chain
reaction (RT-PCR) or in situ hybridization, and the presence of
HCV-specific CD4+ and CD8+ lymphocytes was shown in the
sub-epithelial band. Both findings suggest that HCV-specific T
lymphocytes may play a role in OLP pathogenesis, where the
characteristic band-like lymphocytic infiltrates are directed
toward HCV-infected cells. However, despite these findings,
the pathogenic link between HCV and OLP is still not com-
pletely understood and requires further investigation [12,19].

Carrozzo et al. [20] demonstrated a higher frequency of
human leukocyte antigen-antigen D related 6 (HLA-DR6)
allele in HCV+ OLP compared to HCV- OLP patients, sug-
gesting that MHC class I alleles could affect the development
of OLP in patients with HCV infection [20]. Furthermore,
HCYV infection has been more frequently associated with ero-
sive than non-erosive OLP type and treatment outcomes are
often worse in patients with HCV-related OLP compared to
patients suffering from the idiopathic disease. Generally, the
progression/worsening of OLP lesions has been linked to the
degree of liver decompensation in chronic HCV patients,
with periods of exacerbation and relapse of lesions during the
follow-up/treatment. On the other hand, no correlation was
found between the severity of OLP and HCV viral load or
liver disease parameters [21,22].

THERAPEUTIC MANAGEMENT OF
ORAL LICHEN PLANUS

The main goal in the management of OLP is to establish
an early treatment based on a precise diagnosis, for which
accurate understanding of OLP pathogenesis is essential [12].
Several factors should be taken into account when considering
a therapy and its cost-effectiveness, including patient medical
and dental history, drug interactions, treatment compliance
and psychological factors [23].
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Topical corticosteroids are considered to be the first-line
treatment for OLP [19]. These drugs modulate inflammation
and immune response by reducing lymphocyte exudates and
stabilizing lysosomal membrane [24]. Based on the severity
of OLP lesions, topical corticosteroids such as mid-potent
triamcinolone acetonide, high-potent fluocinonide or fluoci-
nolone acetonide (fluorinated steroids), betamethasone phos-
phate, or superpotent halogenated clobetasol propionate may
be used [12]. The main disadvantage of topical corticosteroids
is their low adherence to the mucosa for a longer period of
time. It is recommended to apply clobetasol mixed with adhe-
sive pastes, as they contain inactive components, e.g. vehicle,
for topical application. Erosive lesions located on the gingival
margin and hard palate can be treated with adherent paste in a
custom tray, which allows for accurate control over the contact
time and ensures that the entire surface of lesion is exposed to
the drug [25]. Most studies indicated that topical corticosteroids
are safe when applied to the mucosa for a short period of time,
up to 6 months [26-28]. However, long-term use of corticoste-
roids, especially as a mouthwash, may lead to adrenal suppres-
sion in OLP patients [29], and frequent follow-up controls are
recommended. Systemic corticosteroids might be more bene-
ficial in those cases in which topical agents are ineffective, for
example in recalcitrant, erosive and erythematous OLP. Among
systemic drugs, prednisolone is often prescribed, but the drug
should be applied at the lowest dose (40—80 mg) and for the
shortest duration of time (5—7 days) [30]. When both topical
and systemic corticosteroids are not effective immunomodula-
tory agents, such as calcineurin inhibitors (cyclosporine, tacroli-
mus and pimecrolimus) or retinoids, may be helpful [12,19]

Cyclosporine has been used as a mouthwash and in adhe-
sive bases, however, it is not always effective in clinical improve-
ment of OLP. The drug is not generally recommended due to
its very low systemic absorption and high price of the solu-
tion, and it should be used only in recalcitrant OLP. Moreover,
it has been reported that gingival hyperplasia reduces after
withdrawal of cyclosporine therapy [12,19,30]. Tacrolimus is
a more potent calcineurin inhibitor which can be safely and
effectively used in the treatment of recalcitrant and erosive
OLP. It has a better absorption and greater capacity to pene-
trate the oral mucosa compared to cyclosporine. However, a
common side effect of tacrolimus is burning sensation [31-37].
In addition, relapse of OLP after the cessation of tacrolimus
therapy has been reported [30,31]. A new generation of calci-
neurin inhibitors is pimecrolimus, which has a lower systemic
immunosuppressive potential compared to cyclosporine or
tacrolimus. Pimecrolimus topical cream has been successfully
used for the treatment of erosive OLP lesions and seems to
have a similar effect as triamcinolone acetonide [12,38,39].

Topical retinoids such as tretinoin, isotretinoin or fenre-
tinide, have been reported to cause temporary reversal of white

striae in OLP [12]. However, topical retinoids are generally less
effective compared with topical corticosteroids [19] because
they are associated with side effects such as cheilitis, and high
serum levels of triglycerides and liver enzymes [40,41].

Other systemic, immunosuppressive and immunomod-
ulatory therapies have been used for treating OLP, but com-
prehensive evaluation of their efficacy is lacking [12,19]. Most
recently, the use of biologic agents has been suggested, how-
ever, due to the low cost-to-benefit ratio their application in
OLP is likely to be limited only to severe cases and patients
who do not respond to traditional therapies [19].

Mycophenolate mofetil (CellCept), a well-tolerated
immunosuppressive drug, showed to be effective long term in
severe cases of OLP [42]. A preliminary report indicated that
a low-molecular-weight heparin (enoxaparin), when adminis-
tered subcutaneously, is a simple and effective treatment for
LP without causing side effects [43]. Cheng et al. in their case
report showed that the treatment with efalizumab, a recom-
binant humanized monoclonal immunoglobulin G (Ig)G1
antibody, led to the improvement of oral erosions present on
buccal mucosa and tongue [44].

Surgical excision has been recommended in OLP patients
with isolated plaques and non-healing erosions [45]. Free
gingival grafts have been used in localized erosive and symp-
tomatic OLP, showing a complete eradication of disease after
3.5 years. On the other hand, periodontal surgery was shown
to induce OLP [46-48]. Cryosurgery has been indicated in ero-
sive and drug-resistant OLP, but lesions may develop during
wound healing and in scars [49)].

Several studies investigated desquamative gingivitis in
OLP patients, which is a condition characterized by epithe-
lial desquamation, erythema, and erosive lesions [5,8,50,51].
Gingival lesions are persistent and painful in OLP patients
and, due to the limited efficiency of teeth brushing, plaque
accumulation is higher leading to increased risk of long-term
periodontal diseases [50]. For favorable results, periodontal
therapy consisting of plaque control, oral hygiene program,
scaling and root planning, and decay treatment should be
applied in a combination with topical corticosteroids [5,51].

Psoralen and ultraviolet A (PUVA) therapy has been
successfully used in severe and refractory cases of erosive
OLP [52]. However, a systematic review on the efficacy of
photodynamic therapy (PDT) in the management of symp-
tomatic OLP showed inconsistent results [53]. For example,
two studies reported similar efficacy of PDT and corticoste-
roids [54,55), while two other studies showed that PDT was
inferior to corticosteroids [56,57]. A randomized clinical trial
indicated a better efficacy of PDT therapy compared to corti-
costeroids [58]. Generally, PDT treatment was able to reduce
pain and burning sensation and to decrease the size of the
lesions in symptomatic OLP patients [53].
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Several studies reported the effect of laser therapy on ero-
sive OLP, including the use of 980-nm diode laser [59], carbon
dioxide laser evaporation [60], biostimulation with a pulsed
diode laser using 9o4-nm pulsed infrared rays [61] and low-
dose excimer 308-nm laser with ultraviolet (UV) B rays [62].
Although promising results were reported by some studies, the

effectiveness of laser therapy in OLP is yet to be proven [12].

Therapeutic management of oral lichen planus in
patients with HCV

The main publications investigating the efficacy of stan-
dard HCV therapies in patients with HCV-related OLP are
summarized in Table 1. Therapeutic options [12] for OLP
patients with and without HCV are shown in Table 2.

A monotherapy with interferon alpha (IFN-«) or combined

therapy with IFN-at and ribavirin are standard treatments for

chronic HCV infection. Different studies reported variable
effects of IFN-a therapies on HCV-related OLD, ie., IFN-a
either improved [63,64], aggravated [65,66], or triggered OLP
lesions [67-69]. In Taiwanese patients with HCV, IFN-a.and rib-
avirin combination therapy was associated with an increase in a
sustained virologic response (SVR) rate of up to 60%. Generally,
the long-term benefits of SVR are a lower risk of cirrhosis and
hepatocellular carcinoma, as well as improved patient quality
of life [70-72]. In chronic HCV patients with SVR to IFN-a
and ribavirin therapy, OLP remained persistent in some cases.
Moreover, OLP lesions neither disappeared nor improved in
patients with negative HCV RNA results following therapy,
suggesting that HCV was likely not the main causative agent of
OLP The authors suggested that host factors could play a major
role in the pathogenesis of HCV-related OLP [73].

In addition to clinical improvement, [FN-a therapies
can cause significant side effects in HCV patients, including

TABLE 1. List of publications on the efficacy of standard HCV therapies in OLP patients with HCV

Reference Study type Number of patients ~ OLP location HCV therapy OLP outcome after HCV therapy
Doutre et al.[63] Case report 2 anguc, oral mucosa IFN-a 2A Remission after 5 months
of the cheeks
Doutre et al. [64] Case report 3 Oral mucosa IFN-« Gradual improvement after 6 months
Protzer et al. [65] Case report 1 Tongue, buccal . IFN-a 2A Severe lesions after 6 weeks
mucosa, lower lip
Areias et al. [66] Case report 1 Buccal mucosa IFN-a 2A Severe lesions after 6 weeks
Nunez et al. [67] Case report 1 Tongue, oral mucosa IFN-« IFN-a triggered OLP after 3 weeks
of the cheeks
Nagao et al. [68] Observational 2 Buccal mucosa IFN-a 2A IFN-a triggered OLP after 3 years
Nagao et al. [76] Case report 1 Oral mucosa IFN-a 2B+ribavirin -+ Improvement after 8 months
Scott and Rieger [82]  Case report 1 Oral mucosa DAA SVR after 12 weeks
Nagao et al. [81] Case report 6 Tongue, buccal . DAA SVR after 12 and 24 weeks
mucosa, lower lip
Misaka et al. [84] Case report 1 Periodontitis, buccal DAA SVR after 24 weeks
mucosa
Yoshikawa et al. [85]  Case report Lower lip DAA + ribavirin SVR after 24 weeks
Nagao and Tsuji [83] ~ Retrospective 3 Oral mucosa DAA Improvement after 24 weeks

OLP: Oral lichen planus; HCV: Hepatitis C virus; IFN-a: Interferon alpha; SVR: Sustained virologic response; DAA: Direct-acting antivirals

TABLE 2. Therapeutic management of OLP in patients with and without HCV infection [12,78]

Diagnosis Therapy Drug
1) Triamcinolone acetonide
I. Topical steroids 2) Fluocinolone acetonide
(first-line therapy) 3) Betamethasone phosphate
4) Clobetasol propionate
II. Systemic steroids 1) Prednisolone
=>No OLP resolution from topical steroids 2) Methylprednisolone
OLP [11. Calcineurin inhibitors 1) Tacrolimus
and =>No OLP resolution from topical 2) Pimecrolimus
HCV- steroids - contraindication for systemic steroids 3) Cyclosporine
IV. Retinoids/PUVA
=>No OLP resolution from systemic steroids or calcineurin inhibitors
Direct-acting antivirals =>OLP resolution
= OLP persisted — plan treatment in accordance with
OLP clinical situation
and [. Topical steroids
HCV+ IL. Systemic steroids

I11. Calcineurin inhibitors
IV. Retinoids/PUVA

OLP: Oral lichen planus; HCV: Hepatitis C virus; PUVA: Psoralen and ultraviolet A; DAA: Direct-acting antivirals
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fatigue, myalgia, depression, neutropenia, hemolytic anemia,
neuropsychiatric symptoms and significant oral dysfunction
(dental pulpitis, gingivitis, periodontitis, tooth decay, stomati-
tis, cheilitis, dry mouth or OLP), indicating the need for indi-
vidual treatment strategies [74-76]. Nevertheless, in the last
decades, clinical support for chronic HCV has advanced due
to an enhanced understanding of the pathophysiology of the
disease and the improvements in therapy and prevention [77].
Direct-acting antiviral (DAA) therapy achieves SVR rates
over 90% and is currently recommended for patients with
chronic HCV, based on the degree of liver fibrosis, HCV
genotype, resistance variants, previous treatment failure and
comorbidities [77,78]. The advantages of DA A over [IFN-a and
ribavirin therapy are an increased response rate and reduced
length of therapy, i.e. from 12 to 6 months. However, side effects
such as anemia, leukoplakia, rash, skin reactions, drug inter-
actions, as well as complicated treatment schedules and high
cost of medication, are downsides od DAA therapy [79,80].
Nagao et al. [81] investigated the effects of 24-week DAA
therapy in 7 patients with HCV-related OLP, among which 3 had
erosive type of OLP (including 1 patient who also had cutaneous
LP), 3 had reticular, and 1 patient had combined erosive + retic-
ular type. Also, 3/7 patients had previously been treated with
topical corticosteroids. OLP symptoms alleviated in all patients
after DAA therapy. Complete resolution of OLP was achieved in
4 and partial improvement in 3 patients after SVR for 24 weeks
[81]. On the contrary, Scott et al. [82] reported a case of a patient
with a 3o-year history of OLP, in which a DA A therapy led to the
worsening of OLP and development of new cutaneous and geni-
tal LP upon achieving SVR. Nagao and Tsuji [83] emphasized the
important role of dentists in the discovery of HCV infection in
untreated individuals with oral mucosal diseases. In their study,
asaresult of a dentist request for a detailed evaluation of liver dis-
ease, HCV infection could be diagnosed in some patients with
OLP and after a recommended treatment in another clinic SVR
was achieved in previously untreated patients with HCV [83].

CONCLUSION

OLP is an inflammatory disease of the oral cavity, com-
monly encountered by dental practitioners. For proper and
timely treatment, early diagnosis is essential. This, however,
largely depends on the understanding of etiological and
pathophysiological factors involved in OLP. For patients with
HCV-related OLP DAA therapy appears to be promising
as it can improve symptoms of both liver disease and OLP.
Nevertheless, the current research on the effects of DAA
treatment on OLP in patients with HCV is limited. Further
studies including a larger sample size, adequate treatment
duration, and long term follow-up should clarify the underly-
ing mechanisms of DAA drugs in HCV-related OLP.
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