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Hepatitis C virus is a hepato-
lymphotropic virus that was also detected 
in various organs of the body. 
Furthermore, this form of infection may 
be presented for the first time by an 
extrahepatic manifestation. Different 
extrahepatic manifestations for hepatitis C 
was described; these extend from strong 
associations as in mixed cryoglobulinemia 
to others were anecdotal finding as 
vitiligo was reported. The list of 
extrahepatic manifestations of hepatitis C 

is extending. In this review we tried to 
shade the light on this expanding list. 
 
 
 
 
 
 
 
 
 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

INTRODUCTION 
Extrahepatic manifestations (EHM) of 
hepatitis C virus (HCV) include 
diseases that affect organs other than 
the liver, and it may be the first 
presentation of HCV infection. 
Association between them was first 
described in 1990 with 
cryoglobulinemia [1]. Subsequently, 
nearly all organs were reported as 
kidney, skin and thyroid [2]. Up to 
40-74% of patients infected with 
HCV might develop at least one 
extrahepatic manifestation during the 
course of their disease [3]. 

PATHOGENESIS 
HCV replicates within extrahepatic 
tissues with expression of viral 
proteins, leading to EHM. An 
important feature of HCV is that the 
virus avoids immune elimination. The 
consequences are chronic infection, 
accumulation of immune complexes 
and auto-immune phenomena. HCV 
shows lymphotropism in addition to 
the hepatotropism, which is 
responsible for many EHM [4]. 

 

I) Autoimmunity 

  Auto antibodies production   

The cellular components leak from 
the persistent destruction of the 
infected cells. About 20% with 
hepatitis C patients are ANA positive 
[5]. 

 The molecular mimicry between 
HCV and auto antigens [6]. 

  Abnormality of lymphocytic cells    

HCV infection and proliferation 
within lymphocytes leads to 
functional alteration of lymphocyte 
and production of excessive auto 
antibodies and cryoglobulins [7]. 

II) HCV infection of cells other than 
hepatocytes 

HCV binds several cell surface 
receptors. Cell tropism required for 
HCV genome replication are not well 
characterized [8]. 

Classification of EHM of hepatitis C 
virus 

EHM classified into four groups 
according to degree of association 
recorded to HCV infection. 
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Table (1): EHM Classification [9]. 
Group A Group B Group C Group D 
Strong association Significant 

association 
Similar pathologic 
nature 

Anecdotal  

- Mixed 
cryoglobulinemia  
- B-cell non-Hodgkin’s 
lymphoma 
 

- Monoclonal 
gammopathies 
- Porphyria cutanea 
tarda 
- Lichen planus 
- Diabetes mellitus 
 

- Autoimmune thyroiditis 
- Thyroid cancer 
- Sicca syndrome 
- Idiopathic lung fibrosis 
- Non cryoglobulinemic 
nephropathies 
- Erectile dysfunctions 
- Carotid atherosclerosis 
- Psychopathological 
disorders 
 

- Psoriasis 
- Peripheral/central neuropathies 
- Rheumatoid arthritis 
- Polyarteritis nodosa 
- Behcet’s syndrome 
- dermatomyositis 
- Fibromyalgia 
- Chronic pruritus 
- Kaposi’s pseudosarcoma 
- Vitiligo 
- Cardiomyopathies 
- Mooren corneal ulcer 
-Necrolytic acral erythema 

 

Mixed cryoglobulinemia (MC) 
Is a systemic vasculitis characterized by the 
deposition of circulating immuno-complexes in 
small and medium-sized blood vessels resulting 
in clinical manifestations [10].  

 

Cryoglobulins  
Are serum proteins that precipitate at low 
temperatures and then redissolve during 
incubation at 37ºC. Different categories have 
been described that refer to their different 
immunologic compositions [11].  

Table (2): Classification of cryoglobulins [12]. 
Type Clonality of immunoglobulins Associated diseases 

I  Monoclonal immunoglobulins (IgM or IgG) Lymphoproliferative diseases 
II (mixed) Polyclonal immunoglobulins (mainly IgG) plus 

monoclonal  
Immunoglobulins (IgM, IgG, IgA) 

Mixed  cryoglobulinemia 

III (mixed)                                                Polyclonal IgG and polyclonal IgM Mixed cryoglobulinemia 

 

Prevalence 

Although overt symptoms of cryoglobulinemic 
vasculitis develop in only approximately 5% of 
chronic HCV infection cases, circulating mixed 
cryoglobulin complexes are much more common 
in about 40–50% in chronic HCV-infected 
patients [10].  

Significant geographic diversity appears among 
patients with HCV-related MC, with greater 
prevalence in southern Europe compared to 
northern Europe and North America, with high 
values (over 90%) in the Mediterranean area 
[13]. 

Pathogenesis 

The Circulating immune complexes in HCV 
related MC comprises hepatitis C virions , IgG-
IgM-RF antibody complexes and complement 
[14]. 

The common hypothesis regarding HCV-related 
cryoglobulinemia is the chronic antigenic 
stimulation of the humoral immune system, 
which facilitates clonal B-lymphocyte expansion 
[15].  

Other hypotheses:  

-Chronic HCV infection of B cells and Bcl-2 
activation (protoncogene) which increase B cell 
survival by inhibiting apoptosis [16]. 

-Interaction of HCV E2 envelope protein with 
the cell surface glycoprotein CD81 that is present 
on B cells as well as on hepatocyte reduces the 
threshold for B-cell activation. HCV-specific 
proteins also demonstrate molecular mimicry 
with auto antigens. NS5A and NS core proteins 
can simulate host auto antigens, possibly 
resulting in B-lymphocyte activation and auto 
antibody production which may allow cross-
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reaction between a virus-associated epitope and 
IgG auto antigen [17].  

-Cytokine, B-cell activating factor of the tumor 
necrosis factor family (BAFF) also known as B-
lymphocyte stimulators as zTNF4 were found in 
high levels in patients with MC associated HCV 
[18].  

Correlation with Liver Disease 

MC tends to correlate with duration of HCV 
infection and older age. However, 
cryoglobulinemia in the serum of HCV patients 
has been associated with increased risk of 
advanced fibrosis, the severity of hepatic 
steatosis on liver biopsy and cirrhosis, 
irrespective of age or disease duration [19]. 

Clinical features of MC 

More common symptoms are general malaise, 
arthralgia and weakness. Arthralgia without 
arthritis is common, typically affecting the 
proximal interphalangeal joints of the hands, 
metacarpophalangeal joints, knees, and hips [20].  

1- Skin 

Commonly involved (95% of cases) with a 
cutaneous vasculitis ranging from palpable 
purpura (leukocytoklastic vasculitis) and 
petechiae in the lower extremities to large 
necrotic ulcerations. Raynaud's phenomenon 
occurs in up to 1/3 of cases and involves hands, 
feet, lips, ears, and the tip of the nose [20] 

 
Figure (1): Leukocytoclastic vasculitis [21] 

2- Kidney  

Frequently involved (35-60%) and Membranous 
proliferative glomerulonephritis (MPGN) is the 
prevalent type associated with MC [22]. Anti-
HCV-Ab is universal in patients with both 
cryoglobulinemia and MPGN. HCV-RNA is 
present in nearly 81% of MC related MPGN 
versus only 25% of cases of non-
cryoglobulinemic MPGN [23].  

Less often HCV causes focal segmental 
glomerular sclerosis or membranous or 
proliferative glomerulonephritis [24]. The course 
of renal pathology is variable. A clinical 
regression is observed in 10-15% of patients with 
nephritic syndrome. In 30% of cases, the clinical 
trend is slow and renal function is maintained for 
many years. In 20% of patients the disease is 
characterized by recurrent episodes of nephritic 
syndrome. In less than 15% of MC, dialysis is 
required [25].  

3- Peripheral neuropathy  

Mostly sensory and is characterized by 
numbness, burning, needles and pins sensations 
most often in the hands and feet [26].  

4- Central nervous system (CNS)  

CNS involvement in patients with HCV-positive 
MC is rare [27].  

5-Other manifestations  

Rarely other organs as lungs, GIT and heart may 
be involved, secondary to vasculitis has been 
reported [28].  

Diagnosis of MC 

Classification criteria for MC diagnosis include 
clinical and serological data. Some patients with 
chronic HCV infection may show complete or 
even incomplete forms of MC. In the latter, a 
strict follow up of the patient is required [29]. 

Table (3): Criteria for the diagnosis and classification of patients with MC [29]. 
Criteria Serologic Pathologic Clinical 

Major Mixed cryoglobulins  
Low C4 

Leukocytoclastic vasculitis Purpura 

Minor RF 
HCV+, HBV+ 

Clonal B-cell infiltrates 
(liver and/ or bone marrow) 

Chronic hepatitis, MPGN, 
peripheral 
neuropathy, skin ulcers 

 
“Definite” Mixed Cryoglobulinemia Syndrome 

1) Serum mixed cryoglobulins (± low C4) + 
purpura + leukocytoclastic vasculitis 

2) Serum mixed cryoglobulins (± low C4) + 2 
minor clinical symptoms + 2 minor 
serological/pathologic findings [29]. 
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Biopsy of skin lesions shows immune-
complexes vasculitis of small vessels with 
mononuclear infiltration. HCV antigens are 
detected in skin lesions in 40% of cases [30].  

Renal biopsy demonstrates deposits of IgG-
IgM-RF activity and C3 in capillary loops. The 
most characteristic findings are the capillary 

thrombi consisting of precipitated 
cryoglobulins at light microscopy [31]. 

Nerve Biopsy shows show axonal 
degeneration, differential fascicular loss of 
axons, demyelinization signs and small-vessel 
vasculitis with mononuclear cell infiltrates in 
the perivascular area [32]. 

 

Treatment of MC 

 
Figure (2): Therapeutic strategies in patients with HCV-associated MC [33]. 

Therapy should be initiated for patients with 
symptomatic MC, and is directed to both the 
virus and the immune-mediated inflammation 
[34]. 

Plasma exchange (PE)  
PE is the removal of circulating 
immunocomplexes. Immunosuppressive therapy 
is usually associated with plasma exchange in 
order to avoid the rebound increase in 
cryoglobulinaemia that is commonly seen after 
discontinuation of exchange [35]. When used in 
combination with anti-HCV treatment, 
plasmapheresis did not modify the virological 
response [36]. 

Antiviral Therapy 
Antiviral therapy is the mainstay of long-term 
control of both the hepatic and extrahepatic 
manifestations. It should be started after systemic 
vasculitis has come under initial control, because 

the disease can be exacerbated with the initiation 
of interferon therapy in some patients [37].  

IFN alfa monotherapy:  

Can reduce viral load and induce clinical 
improvement in MC. However, relapse within a 
few months of therapy withdrawal is common 
[38].  

Pegylated IFN-a: 
Results showed improving tolerability and giving 
good outcomes [39]. 

Ribavirin monotherapy: 
Ribavirin may be effective in IFN-α intolerant 
patient with symptomatic HCV 
cryoglobulinaemia. Its use in patients with renal 
involvement should be monitored carefully and 
the effect is not sustained when therapy is 
discontinued [38]. 

Therapy for HCV 

related MC 

Mild to moderate 
disease (purpura, 
arthalagia, poly 

neuropathy) 

Severe disease 
(progressive renal 

disease, mononueritis 
multiplex, skin ulcer) 

Life threatening 
(rapidly progressive 

nephritis, CNS, 
digestive and/or 

pulmonary involvment) 

Steroids, plasma 
exchange, 

cyclophosphamide 
and/or rituximab. 

Peg IFN-α + ribivirin 

Rituximab 
Peg IFN-α + ribivirin  

Peg IFN-α + ribivirin 
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Therapy with PEG-IFN and ribavirin: 

Has significantly increased sustained virologic 
response to therapy [40]. Patients with HCV-MC 
who achieve SVR also achieve prolonged 
clinical remission. The current treatment duration 
in HCV–MC is 12 months for all genotypes [19]. 

Immunosuppressive drugs: 

Cyclophosfamid, chlorambucil, and 
azathioprine 

It can be used in life threatening organ 
involvement when there is no response to 
steroids. These drugs have severe side effects 
and can lead to liver disease progression due to 
their immnuosuppresive effect [41]. 

Rituximab  

Its action includes antibody dependent cellular 
cytotoxicity, complement dependent 
cytotoxicity, and apoptosis effective in reducing 
IgM production [42]. Significant reductions in 
serum levels of IgM, cryoglobulins, and RF were 
demonstrated with a rise in C4 levels [43].  

Treatment with rituximab at a dose of 375 
mg/m2 weekly for 4 consecutive weeks, 80% of 
patients achieve complete response within 4 
months of therapy, with their skin, joint, and 
neuromuscular symptoms showing strong 
response to treatment. Therapy with rituximab 
also allows most patients to discontinue 
maintenance therapy with corticosteroids [44]. 
Its combination with antiviral is necessary and 
duration of its use lasting from 6-12 months 
according to response. The continued efficacy 
and safety of repeated therapy in HCV-MC 
needs further investigations [33]. 

A low antigen content diets (LAC diet) 

Lac-diet consists of a diet with a reduced content 
of alimentary macromolecules with high 
antigenic properties, are prescribed in order to 
help immunocomplexes clearance. It prescribed 
at the initial stage of disease, to reducing the 
antigen load to the reticulo–endothelial system, 
thus allowing a more efficient removal of 
cryoglobulins. This diet can improve minor 
manifestations of the MC [9]. 

The end of therapy criteria 

These criteria are needed for patients with 
cryoglobulinemia.  

-Undetectable serum HCV and cryoglobulins, 

-Clearance of monoclonal RF producing cells 
from the blood by B cell clonal expansion 
analysis, and  

-Clearance of HCV and lymphoid aggregates in 
the liver [45]. 

It is not clear whether Peg-IFN and ribavirin 
therapy can produce long-term remission of 
HCV-MC and whether achieving SVR means 
that patients are free from the risk of relapse of 
their HCV-MC symptoms [46]. The optimum 
length of treatment remains unknown, and severe 
cases may need long term or even life long 
therapy [47].     

Lymphoproliferative disorders (LPD) 

In HCV infected persons, LPD may be as 
progress of MC in up to 11% of cases 
(intermediary disorder) or occurred 
independently in patients without MC [48]. A 
frequent association reported between HCV 
infection and non-Hodgkin lymphoma [49]. 

Prevalence 

The prevalence of HCV infection in B-cell NHL 
has given conflicting results. Several countries 
data ranges from 9% to 37% [50] and 90% of 
NHL patients have cryoglobulinemia [51]. Low 
grade lymphomas are more frequently associated 
with HCV [52]. The association between HCV 
and NHL is strongest in geographic areas with 
the highest prevalence of the viral infection [53]. 

Pathogenesis 
The mechanism may be due to long term HCV 
infection, resulting in clonal B cell expansion of 
immunoglobulin (cryoglobulin) secreting 
lymphocytes, also a combination of a mutation 
agents like factors (genetic, environmental, 
immunological) result in activation of oncogenes 
and resulting in NHL. Another possibility is the 
inhibition of apoptosis of HCV infected 
lymphocytes by over-expression of the bcl2, and 
a second mutation (myc oncogene) may lead to 
the development of lymphoma [54]. This data 
suggest that the multi step lymphomagenetic 
cascade may have points of no-return, making 
LPD progressively independent from HCV 
infection [55]. 
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Figure (3): Pathogenesis of hepatitis C virus-related lymphoproliferative disorders [55]. 

Classification of LPD 

All types of lymphoid malignancy can be found 
in patients with HCV infection but, the strongest 
association is noticed with B-cell derived NHL 
[56]. 

Non- Hodgkin Lymphoma (NHL) 

According to the Revised European-American 
Lymphoma (REAL) classification/World Health 
Organization (WHO), the most frequent 
histological subtypes observed is: lympho-
plasmacytic (29%), diffuse large B-cell (27%), 
follicular (16%), marginal zone (10%) and 
mantle cell (7%) lymphomas [57]. 
Approximately 65% of HCV-related NHL shows 
extra nodal involvement [58] . A strong link 
between HCV infection and mucosa-associated 
lymphoid tissue (MALT) lymphoma, HCV RNA 
has been isolated in the gastric mucosa of 
patients with MALT lymphoma [59]. 

Splenic marginal zone lymphoma shows a 
particularly high incidence (35%) of HCV 
infection, and is related to the hypothesis that B-
cell NHL arises selectively from the marginal 
zone B-cell [60]. 

Monoclonal Gammopathies:- 

Other LPDs reported in the course of HCV 
infection are monoclonal gammopathies (MG). 
Usually they are gammopathies IgM/Kappa. In 
most patients with HCV, MG was classified as 
monoclonal gammopathies of uncertain 
significance, which are present in up to 11% 
patients with HCV infection without 
cryoglobulins [61], Whereas a few patients who 
have HCV with MG can be considered as 
myeloma according to their clinicopathologic 
characteristics [62]. 

Soresi et al., [63] found significant relationship 
between abdominal lymphadenopathy and 
histological abnormalities of the liver, presence 
of HCV RNA in the serum and gamma globulin 
levels indicating a possible interaction between 
viral antigens and the immune system.  

Treatment of LPD 

Antiviral Therapy 

It is an attractive therapy for low-grade HCV-
positive NHL, but in intermediate and high-grade 
NHL, chemotherapy is necessary while antiviral 
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treatment possibly could represent a maintenance 
therapy [64]. 

Treatment with IFN +/- ribavirin is effective in 
HCV-associated indolent and marginal zone 
lymphomas which are mostly occurred with 
cryoglobulinemia [65]. A complete remission 
with IFN and ribavirin has been also reported in 
a patient with HCV-associated mantle cell NHL 
resistant to chemotherapy and rituximab [66] . In 
addition, regression of clonal proliferation in 
response to antiviral treatment was shown to be 
associated clearly with virological response [67]. 
Although of SVR, the rearrangement of the 
monoclonal immunoglobulin genes persistently 
was detected in the blood even after a complete 
hematological response [68]. 

Chemotherapy 
Rituximab has become part of the standard 
treatment regimens used in a variety of B-cell 
NHL [69]. The use of rituximab in HCV-
associated NHL, in monotherapy or in 
combination with antiviral treatment and/or 
chemotherapy, appears very promising, 
particularly in the setting of low-grade NHL, 
where rituximab monotherapy has been proposed 
as first-line treatment [70].  However 
Complications of NHL therapy with rituximab, 
manifested by increased levels of HCV RNA in 
blood have been reported [71]. 

Porphyria cutanea tarda (PCT) 

Is a metabolic disease caused by the reduction of 
hepatic uroporphyrinogen decarboxylase activity, 
resulting in an over production and deposition of 
the protein uroporphyrinogen in the blood and 
urine of patients [72].  

Prevalence 

HCV infection in patients with porphyria is high, 
40-50% depending on the country [73]. A strong 
association (50-90%) has been demonstrated 
between sporadic PCT cases and HCV infection 
in patients from the Mediterranean basin, Japan 
and the United States [74]. 

Pathogenesis 

HCV does not appear to induce alteration of 
porphyrin metabolism but it may induce the 
disease in genetically predisposed individuals 
[75]. PCT might be related to HCV induced 
hepatic iron overload. Patients with PCT who are 
of northern European origin were also found to 
have increased prevalence of HFE gene 
mutation, which is responsible of hereditary 

hemochromatosis [76]. Cacoub et al., [3] 
suggested that cirrhosis may play a role in its 
development, reporting that the highest rates of 
PCT were in patients with HCV related liver 
cirrhosis. 

 
Figure (4): Lower limb pigmentation in HCV 
cirrhosis 

Clinical features  

Photosensitivity, skin fragility, bruising and 
vesicles and bullae that may become 
hemorrhagic are the main manifestations of PCT. 
Chronic findings include hypo or 
hyperpigmentation, alopecia, hirsutism and skin 
thickening [25].  

 

 
Figure (5): Porphyria Cutanea Tarda [77]. 

Diagnosis 

Gross examination of the urine can provide a 
valuable clue, because urine of PCT patients is 
red to brown in natural light and pink to red in 
fluorescent light. Confirmation requires 
measurement of porphyrin levels in a 24-hour 
urine collection [78]. It is recommended that all 
patients with PCT should be screened for HCV 
infection [79].  
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Treatment 

Vigorous iron removal by dietary restriction of 
foods rich in iron, avoidance of alcohol and 
estrogen use and phlebotomy to remove iron. 
The next step is the treatment of chronic hepatitis 
C with interferon and ribavirin. Antimalarial 
drugs like chloroquine have been used in the 
treatment of PCT [80]. 

Lichen planus (LP) 

Is a recurrent pruritic eruption characterized by 
flat-topped violaceous papules that can develop 
on any skin site (arms, trunk, genitalia, nails and 
scalp), and mucosal membranes mainly oral 
mucosa [72]. The presence of HCV RNA in 
gingival crevicular fluid might have possibly 
reflected the viral presence in mucosal epithelial 
cells [81]. 

   
Figure (6): Oral and skin LP [82]. 

Pathogenesis 
HCV infection may induce autoantibodies 
against the product of a host gene termed GOR 
which shares several amino acids with the core 
gene product of HCV [83]. HCV may play a 
pathogenic role by stimulating LP in genetically 
succeptible patients [84]. 

Treatment 
LP responds variably to interferon treatment: 
both improvement and exacerbation of 
symptoms have been reported [85]. 

 
Figure (7): Circum-areola vitiligo in chronic 
HCV 

Diabetes mellitus 

DM is found more commonly in patients with 
chronic HCV infection than in the general 
population. HCV alone acts as a risk factor for 
DM, independent from liver disease [86]. 

Prevalence 

DM in patients with cirrhosis due to HCV is 
25%, in alcoholic liver disease is 19% and in 
patients with cirrhosis due to cholestatic liver 
disease is 13%. It was found that the countries 
which have high prevalence of HCV infection 
showed increased risk of type 2 diabetes, from 2 
to 10 fold compared with liver disease control 
subjects  [87].  

HCV positive patients having liver 
transplantation, reported from 4 to 8 folds 
increased prevalence of diabetes as compared 
with patients with other viral or cholestatic liver 
disease one year after liver transplantation[88]. 
HCV infection provided a more than three folds 
increased risk of developing diabetes in 
individuals aged more than 40 y and two fold for 
those aged less than 40 years [89]. 

Pathogenesis 
There is evidence that HCV-positive diabetic 
patients have both peripheral insulin resistance 
and B-cell dysfunction [90]. TNF-α has been 
shown to inhibit insulin-stimulated tyrosine 
phosphorylation of insulin receptor and insulin 
receptor substrate 1 in adiopocytes, stimulate 
lipolysis, and increase serum FFA leading to 
insulin resistance and down regulate of genes in 
adipocytes encoding proteins such as insulin 
receptor substrate 1, glucose transporter-4, 
peroxisome proliferators-activated receptors, and 
adiponectin. In addition, TNF- α may reduce B-
cell function by direct toxic effects. TNF- α 
receptors were found in higher levels in diabetic 
HCV patients than non diabetic HCV patients 
[91]. Also, postmortem studies expose that HCV 
replicates in the pancreas [92]. 

HCV genotypes and diabetes 

In chronic HCV genotype 1 patients, insulin 
resistance and overt diabetes are major 
determinants of advanced fibrosis, regardless of 
the degree of steatosis [93].  Chehadeh et al., 
[94] made two observations that support direct 
pathogenic role of HCV genotype 4. First, in 
presence of HCV infection, diabetes occurs at a 
significantly lower median age with less 
prevalence of obesity than those diabetic HCV-
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negative patients. Second, follow up of HCV 
patients who had received antiviral drugs 
revealed a significant decrease of glucose level 
among diabetic patients who achieved SVR. 

Treatment 

The role of antiviral therapy is debated due to 
association between interferon and the induction 
of anti-pancreas auto anti bodies in some patients 
[95]. But clinical trials report improvement in 
measures of glucose metabolism after antiviral 
treatment [90]. 

Thyroid dysfunction 

The direct link between HCV infection and 
thyroid diseases is unclear, but thyroid disease 
usually hypothyroidism is more commonly seen 
in people with HCV than in the general 
population [95]. Antiviral therapy can also 
induce thyroid disease or may unmask 
autoimmune disease as Graves disease. In about 
50% of people who develop therapy related 
hypothyroidism, thyroid function will return to 
normal when treatment is stopped [97]. 

The prevalence 

About 13% of HCV infected patients have 
hypothyroidism and up to 25% have thyroid 
antibodies. Papillary thyroid cancer was reported 
in patients with HCV infection [98]. 

Pathogenesis 

It was suggested through molecular mimicry 
between viral antigens and self-antigens [99]. 

Treatment 
The principal risk factor for developing thyroid 
disease in the course of antiviral therapy is the 
previous positivity for anti-thyroid antibodies 
(anti-peroxidase) especially in older women 
[100] and patients who may be genetically 
susceptible [101]. 

Antiviral therapy is contraindicated in patients 
with thyroid disease not controlled but the 
presence of autoantibodies against thyroid 
without clinical manifestations is a relative 
contraindication to antiviral therapy. In the case 
of a good therapeutical control of a preexistent 
thyroid disease, antiviral therapy can be 
continued. During treatment, frequent controlled 
tests for thyroid functionality should be 
performed [25]. 

 

 

Lung involvement 

Idiopathic pulmonary fibrosis, diffuse alveolar 
damage, desquamative interstitial pneumonia, 
bronchiolitis obliterans organizing pneumonia, 
pulmonary vascuilitis and acute respiratory 
distress syndrome have been described in only 
anecdotal case reports [102]. 

Idiopathic pulmonary fibrosis  

Is a chronic inflammatory interstitial lung disease 
characterized by an accumulation of alveolar 
macrophages and neutrophils in the lower 
respiratory tract, parenchymal injury, and 
interstitial fibrosis [103]. 

Pathogenesis  
HCV may trigger a subclinical lymphocyte 
alveolitis [104]. Age, liver cirrhosis and smoking 
enhance the development of IPF in patients with 
chronic hepatitis C infection [105].  

Treatment 

Treatment with corticosteroid and antiviral 
therapy in most cases of lung involvement 
associated HCV mainly have no good results 
[103]. 

Noncryoglobulinemic nephropathies 
HCV associated renal disease including 
membranous, membranoproliferative and acute 
proliferative glomerular disease are well 
documented [106]. HCV related 
glomerulonephritis, must be considered before 
the onset of therapy with antiviral and/or 
immunosuppressive agents by the histological 
demonstration and classification of inflammatory 
glomerular damage in the renal biopsy [26]. 
About 30% of patients have complete or partial 
remission of their renal disease, 30% suffer from 
intermittent exacerbations and remissions, 30% 
have an indolent course and 10% may develop 
chronic renal failure [107]. 

Erectile Dysfunction 

Ferri et al., [15] diagnosed erectile dysfunction 
in 39% HCV-positive patients and in 14% 
control subjects. Erectile dysfunction was more 
common in patients with cryoglobulinemic 
vasculitis than in those with chronic HCV 
infection. Plasma levels of total and free 
testosterone were generally lower in HCV-
positive patients, but they were significantly 
lower in patients with erectile dysfunction versus 
those without. However, it is also possible, that 
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antiviral treatment may improve erectile function 
in some patients. 

Psychopathological disorders 

Neuropsychiatric symptoms as malaise, fatigue 
and depressive symptoms have been reported 
during both acute and chronic stages of hepatitis 
C and IFN-α treatment [108]. Patients, have a 
low quality of life and decreased cognitive 
ability [109]. 

Prevalence 
Depression was reported in 2%–30% of hepatitis 
C patients [110]. 

Pathogenesis     

It has been supposed that the virus may cause 
direct cerebral dysfunction by an unknown 
mechanism [111]. Plasma tryptophan and 
kynurenine content in blood, together with 
indoleamine 2, 3-dioxygenase activity in 
macrophages, was evaluated in whom had mild 
HCV related chronic liver disease. Serum 
tryptophan concentrations were lower than those 
of healthy subjects or patients who had chronic 
HBV infection, and were associated with high 
levels of anxiety and depression [112,113]. 

Treatment   

Antidepressants can help in the reduction of 
depression associated with hepatitis C treatment 
which should be under supervision [109]. 

Peripheral neuropathy (PN) 

Up to 15.3% of the HCV population has PN.  
The exact cause of HCV related PN is not 
completely understood. Some theories suggest 
that HCV related PN is by HCV RNA deposits in 
blood vessels that supply oxygen to the nerves, 
HCV infection of the nerves, an inflammation 
process in the nerves, and/or HCV related 
immune disorder [114].  

The best initial treatment option in patients with 
slight to moderate neuropathy is corticosteroids 
and/or IFN-α monotherapy [115]. However, 
treatment with interferon has produced mixed 
results and there is a chance that interferon could 
exacerbate PN. In patients who do not respond, 
combined antiviral therapy or intravenous 
immunoglobulins should be considered. The best 
option in severe or refractory cases is 
plasmapheresis [26]. 

 

 

Psoriasis 

HCV is suggested to be one of the triggering 
factors of psoriasis [116]. The management of 
patients with psoriasis and concomitant HCV is 
often difficult because treatments for hepatitis C 
may trigger or exacerbate psoriasis. In addition, 
most systemic therapies for psoriasis, including 
immunosuppressants are relatively 
contraindicated in HCV infection [117]. 
Etanercept (TNF inhibitor) has an excellent 
safety profile for the treatment of severe 
psoriasis with psoriatic arthritis and concomitant 
hepatitis C virus [118]. 

Arthralgia 

Arthralgia is common in patients with chronic 
HCV infection and is reported in 19% of HCV 
patients [3].  

HCV-related Arthritis 

This includes arthritis associated with or without 
the presence of MC [119]. Overt arthritis occurs 
less frequently than arthralgia, with prevalence 
of less than 5% in patients with chronic HCV 
infection [26]. 

Clinical Manifestations 
It commonly presented as rheumatoid like 
symmetrical inflammatory polyarthritis 
involving mainly small joints or less commonly 
as mono or oligoarthritis of large joints [21]. In 
about 2/3 of the affected individuals, morning 
stiffness may be severe, resolving after more 
than an hour [120]. The presence of MC in 
patients with HCV infection consists of an 
intermittent, mono or oligoarticular, 
nondestructive arthritis affecting large and 
medium size joints [119]. 

Differences between true RA disease and 
HCV related arthritis. 
Differentiation may be difficult. HCV related 
arthritis usually runs a relatively benign course 
that is typically non deforming [21]. 
Furthermore, unlike classic RA, ESR is elevated 
only in about half of the patients, articular bony 
erosions and subcutaneous nodules are absent 
[120]. 

Patients with HCV related arthritis are 
seropositive for RF. Therefore; anti keratin 
antibodies (AKA) are a useful marker to 
differentiate patients them. In a study AKA were 
detected in 69% of patients with RA compared to 
only 8% with HCV associated arthritis [121]. 
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Positive HCV antibody and HCV RNA may be 
useful in distinguishing between HCV related 
arthritis and RA. Anti-cyclic citrullinated peptide 
antibodies were rarely present in HCV infected 
patients and were a reliable serological marker to 
discriminate between patients with HCV 
associated rheumatological manifestations and 
patients with rheumatoid arthritis [122]. 

Pathogenesis 

HCV arthritis may be a part of MC or it may be 
directly or indirectly mediated by HCV infection. 
Direct invasion of synovial cells by the virus, 
causes local inflammatory response, cytokine 
induced disease or immune complex disease, 
particularly in genetically susceptible individuals 
[123]. HLA-DR4 histocompatibility antigen is 
significantly elevated in HCV infected patients 
with autoimmune diseases, including RA [124]. 

Fibromyalgia (FM) 

Rivera et al., found that 15% of patients with FM 
have an HCV infection. IFN-α therapy can 
trigger FM symptoms in some patients [125]. 

Pruritus (Itching) 

Pruritus is a presenting symptom in 20% of HCV 
infected patients and is associated with 
nonspecific lesions [126]. 

Pathogenesis 
The pathogenesis is uncertain, but it may be 
caused by a portion of the hepatocyte cell 
membrane in association with a non-bile 
pruritogen acting as an opioid agonist [127]. 
However, subclinical cholestasis may also be a 
factor. Others causes may contribute in the 
pathogenesis of pruritus as accumulation of 
toxins as bilirubin, autoimmune conditions 
associated HCV, side effects of interferon and 
ribavirin which causing dry skin [128]. 

Necrolytic Acral Erythema 

Necrolytic acral erythema is a rare, but 
pathognomonic manifestation of HCV. All cases 
are associated with HCV. Patients develop 
annular, hyperkeratotic, and violaceous plaques 
with raised scaly borders, although some lesions 
may be vesiculobullous. Lesions are acral in 
distribution. The pathogenesis of the disorder is 
unknown and the response to treatment is highly 
variable. Suggested treatments include amino 
acid and zinc, interferon-alpha, and ribavirin 
[129]. 

 

Mooren corneal ulcer 

Chronic HCV virus infection is associated with 
Mooren type peripheral ulcerative keratitis. The 
cause appears to be due to cross reactivity 
between the HCV envelope protein and corneal 
antigen. All patients with Mooren type ulcers 
should be tested for HCV infection. Even when 
improvement is obtained with interferon alfa-2b 
treatment, however, continued follow up is 
important because relapse is common and 
repeated treatment may be effective [130]. 

Cardiomyopathy 

Multiple studies have recorded relationship 
between HCV infection and the development of 
hypertrophic and dilated cardiomyopathy [131]. 

Prevalence 

In a research project for the Study of Idiopathic 
Cardiomyopathy, HCV antibody was found in 
10.6% with hypertrophic cardiomyopathy and 
6.3% with dilated cardiomyopathy patients 
[131]. The association between chronic hepatitis 
C in various types of cardiomyopathy was 
originally reported in Japan up to 15%. A study 
was done in Italy reported a prevalence of 
hepatitis C antibodies in patients with 
cardiomyopathy to be 3.9%, [132]. A study from 
Brazil reported a prevalence of hepatitis C carrier 
state of 2.9% [133]. 

Pathogenesis  

HCV induced cardiomyopathy is still 
controversial. The mechanisms by which this 
virus damages the myocardium have not been 
known. The development of HCV associated 
cardiomyopathy may take place in genetically 
susceptible individuals in whom viral, 
immunologic, and apoptotic mechanisms may act 
to produce myocardial damage. However, HCV 
may promote the development of 
cardiomyopathy by inducing continuous 
myocarditis, similar to other virus infections 
[134]. Some studies have proposed that hepatitis 
C virus (HCV) generates a tissue lesion 
mechanism similar to that caused by enterovirus 
and Coxsackie-B-virus, which are common in 
cases of myocarditis [135]. 

The physiopathology involves complex 
processes characterized by three phases:  

- Infection of myocytes, and immunologically 
mediated cytotoxicity [136].  
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- Changing the entire heart anatomical and 
functional structure. 

- Activation of an adaptive mechanism known as 
heart remodeling, which involves heart dilation 
and ventricular dysfunction in patients with CHF 
[137]. 

Okabe et al.,  [138] have reported strands of 
HCV RNA in cardiac tissue from patients with 
chronic active myocarditis. 

Treatment 
The understanding of cardiomyopathy as an 
extrahepatic manifestation of HCV infection is of 
great importance because the treatments 
available for chronic hepatitis C at present are 
considered relative contraindicated in patients 
with myocardial dysfunction. However, if the 
cause is HCV associated cardiomyopathy may 
benefit from therapeutic managment that may 
result in eradication of the virus and reversal of 
myocardial dysfunction [139]. 

HCV related Thrombocytopenia 

HCV antibodies were identified in 30% of 
patients with chronic idiopathic 
thrombocytopenia purpura [140]. 

Pathogenesis 

Thrombocytopenia associated HCV may be 
present even in the absence of clinically evident 
liver disease or splenomegaly and may be 
wrongly diagnosed as ITP [140]. The detection 
of HCV in platelet and  megakaryocytes make 
HCV related thrombocytopenia is probable 
cause. High affinity binding of HCV to platelet 
membrane with subsequent binding of anti-HCV 
antibody might lead to phagocytosis of platelets 
[141]. High rate of HCV RNA in HCV related 
thrombocytopenia than non thrombocytopenic 
patients was detected. Furthermore, HCV may be 
causative factor for the production of platelate 
associated immunoglobulin G inducing 
thrombocytopenia in mechanism similar to 
idiopathic thrombocytopenia purpura (ITP) 
[142]. 

Treatment 

Classical therapeutic approaches such as 
corticosteroid, antiviral therapy and intravenous 
immunoglobulin and splenectomy can be used. 
Disappearance of HCV RNA after IFN α 
associated with improvement of 
thrombocytopenia. Caution is recommended in 
thrombocytopenic patients treated with PEG- 

IFN α and ribavirin when platelet count less than 
50,000/μl as significant aggravation of 
thrombocytopenia may occur [143].. Platelet 
count can be decrease from 30-50% in patient 
who administrates interferon or peginterferon, so 
reduction of the dose must be if the platelet 
counts reach 50.000/mm and discontinuation of 
the antiviral therapy if the counts reach 
25.000/mm. Peg interferon alpha 2a can reduce 
the weekly dose from 180μg to 135 or even to 
90μg, and peg interferon alpha 2b can reduce 
from 1.5μg/kg to 1μg/kg or even to 0.5μg/kg 
[40]. 

Human Recombinant Interleukin (IL)-II 
(Oprelvekin)  

Oprelvekin promoting proliferation and 
maturation of megakerocytes which can be used 
to stimulate increasing number of platelet count 
at dose of 5 μg/kg/day S.C for 7 days initially 
and if necessary during antiviral therapy 
maintainance by taking 1-3 doses per week 
[144]. 

Elthrombopag 

Active thrombopoietin receptor agonist 
(Elthrombopag) may be applied before and 
during antiviral therapy in HCV related 
thrombocytopenia at dose 30, 50 and 75mg lead 
to sustained increase of platelate count and it 
allows initiation and/or continuation of antiviral 
therapy [145]. 

Rituximib has promising therapeutic approach, 
especially in refractory cases or aggravating 
thrombocytopenia during the course of antiviral 
therapy [146]. 
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