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Abstract 

Background:  Hepatitis C virus is a viral infection associated with autoimmune disorders. This virus has hepatic and 
extrahepatic manifestations. One of the extrahepatic manifestations associated with the hepatitis C virus includes 
oral lichen planus. Oral lichen planus is an autoimmune disorder mainly affecting the tongue and buccal mucosa. It 
clinically represents grayish-white striae bilaterally on the buccal mucosa. The pathogenesis involves the progression 
of the hepatitis C virus, and oral lichen planus affects T lymphocytes. Specific proteins and cytokines activate these 
T lymphocytes, which act as biomarkers to detect certain diseases. Interleukin 10 is an anti-inflammatory cytokine, 
whereas interleukin 17 is a pro-inflammatory cytokine. These cytokines have a pathophysiological role and act as 
biomarkers for many diseases. Therefore, this review article aims to establish the role of interleukin 10 and interleukin 
17 as biomarkers for hepatitis C-associated oral lichen planus.

Conclusion:  Hepatitis C virus is an infectious disease that can lead to liver cirrhosis, and oral lichen planus is a prema-
lignant lesion that can lead to oral carcinoma. As interleukin 10 lessens the immune pathologies and interleukin 17 
mediates proinflammatory response, therefore, these biomarkers have a role in progression of these diseases.
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Background
Hepatitis C virus (HCV) is a viral infection related to 
liver carcinoma and other chronic liver conditions [1]. It 
was first discovered in 1989 that HCV is an RNA virus 
and is transmitted through contaminated blood of that 
virus [2–4]. The diagnosis of hepatitis in the patient 
remains unknown and is identified when he suffers 
from other diseases like OLP [5]. This virus also affects 
hepatic and non- hepatic cells [1, 6]. Geographic location 
impacts HCV as it shows the highest number of patients 
in Egypt and the lowest in the UK [7]. Its histological pic-
ture shows mono-nucleated and lymphoid follicular cells 
in the liver of a deceased patient [1].

Lichen planus (LP) is a dermatological disease affect-
ing the skin and oral mucosa. Oral lichen planus (OLP) 
is mainly a disease of oral mucosal involving the tongue 
and buccal mucosa [3, 4]. Middle-aged females are at 
higher risk of having this disease with 0.2–2.3%, affecting 
the general population worldwide. OLP should be distin-
guished from oral lichenoid lesion which occurs due to 
dental material  specially metallic material, whereas the 
etiology of OLP is still unknown. It appears as a white 
lesion on the buccal mucosa [3, 6]. Histopathological fac-
tors involved in OLP are CD8-mediated T-cells and mac-
rophages, which target the basal layer, causing apoptosis 
of cells [5, 8, 9].

Cytotoxic and helper T cells are precisely involved in 
the pathophysiology of OLP. Sugerman et  al. presented 
CD4+ and CD8+ T cell interaction through cell surface 
molecules involving non-specific and specific mecha-
nisms [10]. These immune cells synthesize numbered 
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proteins that act as cytokines to promote the recruit-
ment and migration of T lymphocytes and macrophages 
[11]. Interleukin 10 is an anti-inflammatory cytokine 
[12], and interleukin 17 is a pro-inflammatory cytokine 
[13].IL10 also regulates the production of Th1 and Th2. 
These cells help in the host mechanism against infection. 
Therefore, the imbalance between these cells can cause 
many chronic infections and immunological disorders 
[14]. This function has also been linked with interleukin 
17 (IL17), secreted during inflammation in many infec-
tious diseases. Although both are inflammatory diseases 
leading to carcinomas in chronic stages, pathogenesis 
involving certain specific biomarkers needs to be studied. 
Therefore, this study aims to review biomarkers involved 
in the pathogenesis of HCV and OLP.

Main text
Hepatitis C virus (HCV) was first discovered in 1989 as 
a blood-borne disease, non-A and non-B hepatitis [15]. 
It is an RNA virus belonging to the Flaviviridae family 
[16], which has a severe disease burden on the popula-
tion worldwide. This virus can also be symptomatic and 
asymptomatic, infecting 50% of the population [17]. 
Mainly, two types of hepatitis virus are present acute, 
which is usually asymptomatic with no progression 
towards liver cirrhosis, and chronic which can lead to 
liver cirrhosis [18]. The prevalence of HCV is 2.2% glob-
ally, whereas, in Pakistan, it reaches up to 4.5 to 8% of the 
population [19]. The transmission of this virus is due to 
the pricking of used needles and blades. It can also trans-
fer from the infected mother to the child. Intravenous 
drug users, hemodialysis patients, and people with high 
sexual activity has higher  risk  of transmitting this virus 
[20]. Certain extrahepatic manifestations can occur fol-
lowing the hepatitis C virus. Of these extrahepatic mani-
festations, lichen planus (LP) has a higher prevalence 
[21].

Lichen planus (LP) is mainly a disease infecting the skin 
and oral mucosa. LP involving the oral mucosa is oral 
lichen planus (OLP) which can be seen on the tongue 
and buccal mucosa [5]. According to WHO, OLP can be 
diagnosed clinically and histologically [22]. Clinically, it 
presents as a bilateral lesion with a mild burning sensa-
tion. OLP is divided into reticular, erosive, bullous, and 
papular types. They are present bilaterally on the buccal 
mucosa, gingiva, and at the dorsum of the tongue. His-
tologically, it manifested as breakage of epithelium and 
basal layer. This lesion should have well-defined cellular 
penetration of lymphocytes with the liquefaction and 
disintegration of the basal cell layer [23]. In the general 
population, the prevalence of OLP is 0.1 to 4% [24]. Since 
OLP has an unclear etiology, certain factors are involved 

in its pathogenesis, which includes trauma, stress, and 
infectious viruses like herpes virus, cytomegalovirus, 
Epstein bar virus, and hepatitis viruses [25].

The first association between HCV and LP was pub-
lished in 1991, and between HCV and OLP was published 
in 1994 [7]. Many studies have been reported to find the 
association between the two diseases. Sharma et al. stud-
ied the hepatitis C virus among lichen planus patients 
in 2020 in Nepal. In his study, a total of sixty-eight con-
firmed cases of different types of lichen planus were 
included, of which 30 were OLP, and 36 were cutaneous 
LP. He concluded only two cases were positive for hepa-
titis C virus, which is a limited resource to support the 
association [26]. Another study was conducted in Turkey 
in 2019 by Fatma et  al. to find an association between 
HCV and LP. In this study, 145 patients diagnosed with 
LP were included, and their anti-HCV test was done. He 
stated no detection of chronic HCV infection in LP-diag-
nosed patients showed no association between HCV and 
LP, which could be because of the lower prevalence of 
HCV in their country [27]. The occurrence of the hepati-
tis C virus with oral lichen planus was assessed by Alapa-
rthi et  al. in India in 2020. This study includes 50 OLP 
patients and does not detect any association between 
OLP and HCV, and this could be due to genotyping dis-
crepancy of HCV [28]. Another study conducted in 2021 
on the Kashmir population in India by Chalkoo et  al. 
showed no strong correlation between OLP and HCV 
with insignificant results compared to controls [29]. 
Malik et  al. studied oral lichen planus and hepatitis C 
virus in Lahore, Pakistan. In this study, 103 patients were 
selected and screened for OLP and HCV, of which only 
16.5% showed the presence of both diseases. Therefore, 
Malik concluded the occasional presence of OLP with 
HCV [30].

Many studies have been conducted to study the patho-
genesis of OLP as it is an autoimmune disease mediated 
by T lymphocytes [31]. In contrast, the hepatitis C virus 
is mainly triggered by T lymphocytes [32]. Georgescu 
et  al. conducted a review in 2019 on the pathogenesis 
involved between LP and HCV and concluded that the 
lesion is because of the immune response to viral com-
ponents [33]. Carrozzo et al. reviewed in 2019 in which 
he described the role of increased secretion of Th1 and 
Th2 mediated cytokines in OLP pathogenesis [34]. In 
contrast, Cerny et al. did a review in 1999 and reported 
clearance of virus from Th1 and Th2 cells [32]. Data from 
the literature indicated that pro-inflammatory and anti-
inflammatory cytokines have a role in infectious and 
autoimmune-mediated conditions [35]. In 2021, Zheng-
Da Zhu et al. studied salivary cytokines in patients with 
OLP. He concluded the positive role of the granulocyte-
macrophage colony-stimulating factor in the severity 
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of OLP [36]. In 2018, Azab et  al. conducted a study on 
interferon-gamma and interleukin 8 in HCV related to 
OLP patients and concluded that HCV infection could 
increase the severity of OLP [37]. Femiano et  al. stud-
ied the functions of different cytokines with oral lichen 
planus and hepatitis C virus in 2005. They reported a 
decrease in pro-inflammatory cytokines and an increase 
in immunomodulant cytokines in erosive lichen planus 
and hepatitis C virus infection patients [38].

In 2003, Knapp et  al. studied interleukin 10 promoter 
polymorphism and its outcome on hepatitis C virus. They 
concluded that interleukin 10 has a role in HCV infec-
tion and its progression towards liver fibrosis [39]. Serum 
levels of interleukin 4 and interleukin 10 were assessed 
in chronic hepatitis C virus patients by Reiser et al. and 
concluded elevated levels of both cytokines with chronic 
hepatitis C virus [40]. In another study, M.El Kady et al. 
studied cytokines patterns of interleukin 4, interleukin 
10, interleukin 18, and interferon gamma in hepatitis C 
virus and Schistosoma mansoni infection patients. They 
observed increased serum levels of IL4 and IL10 in HCV 
coinfection [41]. Tarek Aboushosha et  al. studied the 
expression of interleukin 4, interleukin 27, and CD163 
in chronic hepatitis C patients and concluded higher 
scores of IL17 levels with HCV severity [42]. Another 
study was conducted in 2020 by Elbanan on interleukin 
17 and transforming growth factor beta 1 in the hepatitis 
C patient group and observed increased levels of IL17 in 
the hepatitis C patient group compared to controls [43]. 
In 2019, Azatyan et al. conducted a study to evaluate lev-
els of oral cytokines during the onset of inflammatory 
periodontitis among hepatitis C virus and other viruses 
and concluded a significant difference with higher mean 
levels of IL10 and IL2 in cases groups when compared to 
controls [44]. Afzal et al. reviewed the role of interleukin 
10 in the hepatitis C virus among the Pakistani popula-
tion and reported decreased levels of interleukin 10 with 
an increase in infection. He also stated that interleukin 10 
could be used as antiviral therapy in chronic hepatitis C 
patients [45].

Just like hepatitis C virus, oral lichen planus is also 
involved with T lymphocytes. In 2009, Bai J et al. studied 
the association of polymorphism in tumor necrosis factor 
alpha and interleukin 10 with oral lichen planus patients 
in the Chinese population. They concluded the role of 
interleukin 10 in developing OLP [46]. Simark et al. stud-
ied the distribution of interleukin 2, interleukin 4, inter-
leukin 10, tumor necrosis factor alpha, and transforming 
growth factor beta mRNA in oral lichen planus patients. 
They observed mRNA for pro-inflammatory and anti-
inflammatory cytokines generated in chronic lesions of 
oral lichen planus [47]. Carrozzo et  al., in 2004, stud-
ied the role of pro-inflammatory and anti-inflammatory 

cytokines in lichen planus and oral lichen planus patients 
and stated that pro-inflammatory cytokines have a role in 
the development of lichen planus and oral lichen planus 
[48]. Lu Rui et al. studied the regulatory roles of interleu-
kin 23 and interleukin 17 and showed overexpression of 
IL17 levels in OLP patients compared to controls [49]. 
In Iran in 2017, Rezazadeh et  al. studied salivary lev-
els of interleukin 10 in oral lichen planus patients. They 
reported higher levels of interleukin 10 with a non-signif-
icant difference in the cases group compared to controls 
[50]. Another study was conducted in 2019, assessing 
serum and salivary levels of interleukin 17 in oral lichen 
planus patients. In this study, El-Refai et  al. reported 
higher mean levels with significant results for the cases 
group compared to controls [51]. In 2017, Shiva Shirazian 
et al. studied salivary IL17 and IL22 levels in oral lichen 
planus and control groups. They found significant results 
for IL22 with increased mean levels and insignificant 
results for IL17 with increased mean levels [52]. Another 
study was conducted by Zhu et al. in 2015 in serum and 
saliva for interferon-gamma and interleukin 10 in differ-
ent types of oral lichen planus. It detected higher levels 
of IL10 in serum and saliva in patients with erosive and 
reticular oral lichen planus [53].

We can summarize that IL10 has a role in immune 
responses by clearing out bacteria and viruses from 
the human body, whereas IL17 has a role in inflam-
mation and autoimmune disease progression. Since 
HCV and OLP are inflammatory and autoimmune dis-
eases respectively, these cytokines can progress the dis-
ease towards a chronic stage.

Conclusion
Hepatitis C virus is an infectious disease that can 
lead to liver cirrhosis, and oral lichen planus is a pre-
malignant lesion that can lead to oral carcinoma. As 
interleukin 10 lessens the immune pathologies and 
interleukin 17 mediates pro-inflammatory response, 
therefore, these biomarkers have a role in the progres-
sion of both the diseases.
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