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Abstract

Autoimmunity is characterized by activation of the immune system that attacks and destroys wrongly, the body’s own structures. All body
tissues can be affected (erythrocytes, leukocytes, platelets, blood vessels, muscle tissue, endocrine system, and other), including the skin.
Autoimmune diseases have an increased frequency in women, especially in adulthood, and they are associated with hereditary factors.
Although the etiology of autoimmune diseases is incompletely elucidated, there is an association between chronic infection with hepatitis C
and autoimmunity, association highlighted and well documented in clinical studies. Other viral infections do not have the same connotation
in the context of autoimmunity, but it is recognized that they are an important triggering factor in the pathophysiological mechanism. The
cases associating chronic hepatitis C treated with interferon and ribavirin, with multiple autoimmune diseases substrate, raising the
discussion of a possible pathophysiological correlation between them.
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& Introduction

The skin is a well-known reflection of our health status
and many of the internal diseases are associated with skin
manifestations [1].

This paper aims at raising the discussion of a possible
pathophysiological correlation between chronic hepatitis C,
treatment with interferon and ribavirin and multiple auto-
immune diseases with cutaneous involvement. Hepatitis C
is a common disease all over the world, so it should
be recommended that, in carrying of the patient with
hepatitis C to pay attention to the autoimmune manifes-
tations and vice versa.

& Autoimmune disorders and cutaneous
manifestations

Autoimmune disorders, including lupus erythematosus,
scleroderma, dermatomyositis, Sjogren’s syndrome (SS), are
relatively common diseases, but there are many diseases
with unknown etiology, in which the autoimmune theory
is discussed. Autoimmune cutaneous manifestations have
a various range of clinical aspects, which can include
also: livedo reticularis, psoriatic lesions, lichen planus
lesions, lichen sclerosus, vitiligo, alopecia areata, or para-
neoplastic disorders.

Autoimmunity is characterized by a break in the
immune tolerance to self. The mechanism of this break
is multifactorial, including genetic and environmental
factors. From the list of environmental factors, infections
and drugs are the most known and discussed [2].

Infections and autoimmune disorders

Infections have been suggested as a possible factor

implicated in autoimmunity and the mechanisms involved
can be: the modulation of the immune response by released
inflammatory cytokines [e.g., interferon-alpha (IFN-a)
from antigen presenting cells (APCs)], molecular mimicry
— the cross-reaction due to production of antibodies or
T-cells that reacts with both autoantigens and foreign
antigens, and the presence of superantigens, that induce
a polyclonal activation of autoreactive T-cells [2]. This
mechanism is not yet completely proven, but the asso-
ciation of viral infections, such as viral hepatitis C (VHC)
and Epstein—Barr virus (EBV), with autoimmune manifes-
tations is very frequent in clinical practice. The patho-
genetic link between hepatitis C virus (HCV) and the
immune system in inducing autoimmunity is still not
completely understood. The mechanisms involved in this
immune dysregulation are still unclear, but may be related
with the lymphotrophic nature of the virus [3]. HCV may
localize in different tissues (salivary glands, kidney, skin,
etc.) in not only liver, contributing in both persistence
and reactivation of the disease, but also playing an
important role in the stimulation of the immune system,
including the autoimmune mechanisms.

Drug-induced autoimmunity

Another discussion is connected with drug adminis-
tration. Certain drugs can induce autoimmune diseases or
manifestations (e.g., procainamide, hydralazine, ribavirin,
etc.), but, ironically, drugs that modulate the immune
system, for example IFN-q, can also induce autoimmunity.
The association between IFN-a treatment, for hepatitis C
or malignancies, with drug-induced lupus, associated with
nephritis, antineutrophil cytoplasmic antibodies-associated
vasculitis, have been reported, and the involvement of
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IFN-o in the pathogenesis of lupus erythematosus was
suggested from late 1970s [2].

Studies in the field of autoimmune diseases show a
higher combination of chronic hepatitis C infection with
the various autoimmune diseases with clinical and histo-
pathological manifestations, which may be located at
different levels.

Some skin manifestations of autoimmune mechanism
may be aggravated or induced by the therapy with inter-
feron (lichen planus, vitiligo, and other).

= Autoimmune diseases, cutaneous mani-
festations and chronic viral hepatitis C

Given the above, the presence of autoimmune diseases
in a patient diagnosed with chronic hepatitis C virus
requires reassessment of therapeutic management, balan-
cing the positive effects with the adverse effects that may
arise in evolution. Because of this, we will present the
most common dermatological aspects of autoimmunity
associated with chronic hepatitis C.

Literature describes the association of lichen planus
with hepatitis C, as well as between antiviral treatment
for hepatitis C and vitiligo, without giving definitive
proof of the later [8].

Liver infection with hepatitis C, a member of the
Flaviviridae family, is one of the well-documented
associations with autoimmunity in skin diseases [4].
Chronic HCV infection is associated with the expansion
of B-cell clones that may lead to autoimmunity. The
phenotypic characterization of these B-cell clones (e.g.,
CD20+ CD5+, CD5-CD20+ and CD5+BAFF+) has been
reported [3]. Autoimmunity and extra-hepatic manifes-
tations in hepatitis C infection are related to same impair-
ment of the host Thl-immune response generation. Clinical
studies have shown the presence of autoimmune diseases
in 40-74% of patients with chronic hepatitis C, the per-
centage differences are related to regional variations [5,
6]. The hepatitis C virus can have extrahepatic locations,
being detected in the kidney, blood vessels, blood cells,
skin and salivary glands. Increased production of anti
HCV antibodies is one of the bases of the autoimmune
stimulation mechanisms; these patients can have other
autoimmune features and antibodies, such as antinuclear
antibodies (ANA) (41%), rheumatoid factor (38%), anti-
cardiolipin antibodies (27%) or antithyroglobulin anti-
bodies (13%) [4, 7].

From the hematological manifestation, immune
thrombocytopenic purpura is common, the mechanisms
discussed being linked to liver cirrhosis and hypersplenism
associated with hypertension; production of antiplatelet
autoantibodies and megakaryocytes due to their infection
by hepatitis C; molecular mimicry mechanism between
HCYV and platelets glycoprotein can be the cause.

Rheumatological autoimmune diseases associated with
HCV chronic infection can be Sjogren’s syndrome, arthritis
and fibromyalgia [8], over 60% of patients with HCV
associated arthropathy were IgM rheumatoid factor
positive. Differentiation between rheumatoid arthritis and
rheumatoid arthritis-like in VHC is complex and some-
times difficult to perform. Arthritis of the VHC is sym-
metric, affects large joints, do not produce bone changes,
no subcutaneous nodules and no inflammatory syndrome,

citrulline or anti-keratin antibodies [9, 10]. Sjogren’s
syndrome is one of the most common association (over
250 cases reported) [4], with chronic HCV infection,
being demonstrated the existence of viral replica in the
salivary gland epithelial cells (there are genetic factors that
can promote glandular destruction). Therefore, chronic
hepatitis C may mimic the clinical features, histological
and immunological changes of Sjogren’s syndrome [11];
pathophysiological overproduction of autoantibodies are
found as a result of hyperactivity and expansion of B-
lymphocytes (Ly) and CD5+ B-Ly, producing polyreactive
antibodies and rheumatoid factor [12]. Different mecha-
nisms are discussed in connection with the pathogenesis
of SS associated with HCV infection, including the mole-
cular mimicry between the salivary gland and HCV, the
formation of immune complexes associated with HCV [4].

Systemic lupus erythematosus is also associated with
chronic HCV infection, the two diseases having in common
immunological features as autoantibodies (anti-nuclear,
anti-cardiolipin) and hypocomplementemia. In the same
time, the immune complexes formed in the context of
HCYV infection can facilitate the development of lupus
nephritis [4]. Kidney involvement associated with auto-
immunity and HCV infection can be also represented
by glomerulonephritis, membranous nephropathy, or IgA
nephropathy [13].

Neurological involvement is discussed and represented
by peripheral sensory neuropathy being by far the most
common neurological manifestation, justified by identi-
fying of viral RNA in peripheral nerves muscle, brain.
Other changes described were: encephalomyelitis, myelitis,
Guillain—Barré syndrome — by direct invasion or anti-
bodies production [14, 15].

Autoimmune hepatitis, characterized by increased
production of gamma-globulin, and good response to
immunosuppressive autoantibodies, is common and are
described two types of autoimmune hepatitis: type I,
characterized by the presence of ANA, smooth muscle
autoantibodies (SMA) and type II and characterized by
anti-LKM1 (anti-liver—kidney microsomal) antibodies.
In this context, hepatitis C is the trigger factor and the
development of the disease occurs in genetically predis-
posed ground [16].

Dermatological manifestation can be the main target
of autoimmunity in chronic hepatitis C [17], lichen planus
being usually associated, but studies to date have not
reached a consensus. Viral RNA was found in the skin,
oral mucosa in patients with lichen planus, the combi-
nation is supported by in vitro hybridization studies [18].
Immune mechanisms involved in the association of HCV—
oral lichen identification was suggested by viral sequences
in oral mucosa affected, and the presence of CD4+ T-Ly
and/or CD8+ HCV specific at this level. At the current
time, the exact pathological way of action of HCV in the
initiation and progression of the disease is not completely
understood.

Vitiligo is another autoimmune cutaneous disease
indicated by studies to date with similar rates of pre-
valence in patients with hepatitis C virus infection and
in the healthy population with vitiligo [19].

Alopecia areata can also be associated, the role of
hepatitis infection has not been revealed yet. Although
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alopecia areata, with unknown association with infections,
was observed frequently after interferon therapy for
hepatitis C virus established [20].

Psoriasis is also discussed in connection with HCV
infection because of the studies that found anti-HCV
antibodies in psoriatic patients and HCV-RNA in the
lesions of patients with psoriasis and HCV infection [4].

Autoimmune thyroiditis was the most discussed
endocrinological diseases, described as one of the most
problematic extrahepatic autoimmune diseases associated
with hepatitis C, but studies show conflicting results in
this area [21]. Pathogenic mechanism is based on two
assumptions: direct cytopathic effect of the virus-induced
autoimmunity secondary through molecular mimicry
mechanism [22]. For these thyroid patients have suggested
careful monitoring, especially before and after IFN therapy.

IDDM (insulin-dependent diabetes mellitus) is indicated
by studies with increased susceptibility to contact HCV
infection. There are influences inverse HCV infection
affects progression to insulin-resistance is the best pre-
dictor for diabetes [23]. The connection is suggested by
recent studies indicating remarkable structural similarities
in the amino acids of HCV and GADG65 (glutamic acid
decarboxylase), Ag2 islet cells (protein tyrosine phos-
phatase) and phogrin [24].

Autoimmune manifestations associated with chronic
hepatitis C may be influenced by the treatment with inter-
feron and ribavirin.

Therapy with interferon may be associated with
immune-mediated skin lesions, causing their aggravation.
Interferon therapy, associated with different regimens with
ribavirin, can exacerbate dermatological manifestations
and immunosupresor therapy for skin disorders may
increase viral load and worsen liver disease.

IFN-o induce autoantibodies in more than half of
patients treated for chronic hepatitis C. Common antibodies
are anti-thyroid, anti-nuclear, antibodies against islets, in
some patients can occur autoimmune features [25].

The systemic side effects might indicate that the
Thl7/interleukin (IL)-17 axis plays a prominent role
in the immunopathogenesis of the autoimmune process,
mainly in the psoriasiform lesions.
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Figure 1 — Uneven epidermis epidermal thickening lique-
faction. HE staining, x40.

Studies carried out in patients with interferon therapy
are conducted on small series of patients, the results are
inconclusive but are described lesions suggestive of new
or worsening systemic lupus erythematosus, dermato-
myositis (they share common histological features and a
similar gene expression signature with an overexpression
of type I interferon-inducible genes), systemic sclerosis,
vitiligo, lichen planus, even the occurrence of lesions
post-therapy with interferon, in the absence of hepatitis C
virus [26, 27].

The immunological cascade involved in the develop-
ment of lesions of lichen planus contains proteins whose
synthesis is controlled by interferon (IF187, IRF1, IFTM1,
CXCL9) proteins that are increased in the lesions. Thus,
interferon promotes accumulation and differentiation
into Thl-Ly than followed by migration and adherence
of keratinocytes and stimulate tissue toxicity [28].

Another association was suggested by the development
of vitiligo lesions mechanism based on antibodies or
activation of cytotoxic antimelanocytic T-Ly.

It is very important to put in balance the positive and
negative effects of the immunomodulatory therapy, mainly
in the cases of dermatologically patients with autoimmune-
associated diseases.

Histopathological aspects can conclude the diagnosis,
being one of the most important investigations in the
cases of patients with autoimmune manifestations.

The biopsy from skin lesions can show, in lichen
planus, uneven epidermis, epidermal thickening, lique-
faction of the basal layer below which stands an abundant
inflammatory infiltrate lymphomonocytary willing band
with epithelial tropism and the slope area described
inflammation comply epidermis compared which is
separated collagen fibers — aspects suggest a lichen type
lesion (Figure 1).

The result from genital lesions can describe changes
characteristic for lichen sclerosus: epidermal atrophy,
perivascular inflammation, dense papillary dermis with
hyalinization (Figures 2—4). From the vitiligo lesions,
the biopsy shows in Hematoxylin—Eosin (HE) staining
a normal aspect, except for the absence of melanocytes
(Figure 5).

Figure 2 — Epidermal atrophy, perivascular inflam-
mation, dense papillary dermis with hyalinization. HE
staining, x100.
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Figure 3 — Detail of previous figure. Epidermal atrophy,
perivascular inflammation. HE staining, x<200.

Figure 5 — Vitiligo absence of melanocytes. Fontana
staining, x100.

& Conclusions

The exact causes of autoimmune diseases are not
known, but it is known and proven through numerous
clinical studies that viruses are one of the important
etiological factors/triggers in this mechanism. Hepatitis C
virus is one with the most numerous cases of combination
with autoimmune diseases, the severity of autoimmune
diseases exceeding the severity of the hepatitis, making
it mandatory to verify the association hepatitis C virus—
autoimmunity. The pathophysiological mechanisms are not
completely understood, but we know that the immune
complexes, the molecular mimicry and the regulatory
T-cells play an important role in autoimmune reaction
associated with HCV.
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