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Introduction. Hepatitis C virus (HCV) infection is a hepatotropic 
virus causing a variety of extrahepatic immunological manifestations 
and is a risk factor of a variety of extrahepatic diseases, such as mixed 
cryoglobulinemia and membranoproliferative glomerulonephritis 
(MPGN), which is the most common glomerulonephritis. The aim 
of this study was to evaluate renal involvement in HCV-infected 
patients.
Materials and Methods. A total of 300 randomly-selected HCV 
antibody-positive outpatients at the HCV clinic of Shariati hospital 
were enrolled. Serum creatinine was measured and glomerular 
filtration rate was estimated accordingly. Urine proteinuria was 
measured in 24-hour urine samples.
Results. The patients were 249 men (83.2%) and 51 women (16.8%) 
with a mean age of 37.8 ± 11.7 years (range, 18 to 70 years). 
Proteinuria was found in 12 HCV antibody-positive adults (4%), 
1 of whom underwent biopsy. He was a 55- year-old man with 
a 4-month history of facial and lower extremities edema and 3-g 
proteinuria with a normal kidney function (glomerular filtration rate, 
85 mL/min) and normocomplementemia. Kidney biopsy specimens 
showed MPGN. The frequency of low glomerular filtration rate 
was 0.7% (2 patients) in the HCV antibody-positive adults. There 
was no significant relationship between HCV seropositivity and 
low glomerular filtration rate.
Conclusions. Our observations showed renal involvement in HCV 
antibody-positive patients. Among immune complex glomerular 
kidney diseases, MPGN without cryoglobulins is thought to be 
the most common in these patients.
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INTRODUCTION
Hepatitis C virus (HCV) is a hepatotropic virus 

and a common cause of chronic hepatitis. It can 
cause a variety of extrahepatic immunological 
manifestations, as well.1 Chronic HCV infection and 
cirrhosis are risk factors of a variety of extrahepatic 
diseases such as mixed cryoglobulinemia and 
membranoproliferative glomerulonephrit is 
(MPGN).2 Among these, glomerulonephritis, 
arthritis, dermal vasculitis, and sialadenitis are 

thought to develop as a result of the deposition 
of immune complexes. Membranoproliferative 
glomerulonephritis is thought to be the most 
common extrahepatic HCV infection, either 
cryoglobulinemic or noncryoglobulinemic.3,4 
An association between HCV infection and 
focal segmental glomerulosclerosis (FSGS) and 
membranous nephropathy has also been reported.5,6 
Other forms of kidney disease have been previously 
linked to chronic HCV infection, including acute 
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exudative and proliferative glomerulonephritis 
and immunoglobulin M nephropathy.7

The seroprevalence of HCV is thought to be 
greater in individuals with chronic glomerulopathy 
compared with those suffering from other kidney 
diseases.8 It has also been noted that exacerbations 
of autoimmune diseases has been occurring during 
interferon therapy. Antiviral therapy is effective in 
the treatment of some of the extrahepatic disorders 
associated with HCV.9 The appropriate response 
to antiviral therapies in HCV-associated kidney 
disease encourage physicians to detect the disease 
and treat it. The aim of this cross-sectional study 
was to evaluate renal involvement in HCV-infected 
patients.

MATERIALS AND METHODS
Patients

From January 2007 to March 2009, a total of 300 
HCV antibody–positive adults who were visited 
at the outpatient HCV clinic of Shariati University 
Hospital were enrolled in this study. These patients 
were selected randomly during the study period. 
All 300 patients provided written informed consent 
and met the following inclusion criteria: age older 
than 18 years, positive results for HCV antibody on 
second-generation enzyme-linked immunosorbent 
assay, and presence of circulating HCV RNA 
(polymerase chain reaction assay). Patients were 
excluded if they had risk factors such as diabetes 
mellitus, collagen vascular disease, kidney calculus, 
chronic pyelonephritis, and reflux nephropathy; 
any confounding factor for proteinuria (such as 
fever, exercise, and dehydration); a positive test for 
hepatitis B virus or human immunodeficiency virus; 
current interferon or ribavirin therapy protocol.

Methods
Blood samples were collected after an overnight 

fast. Serum creatinine was measured by means 
of the modified kinetic rate Jaffe method. The 
Cockroft-Gault method was used to estimate 
creatinine clearance.10 Patients with increased 
serum creatinine were double-checked. A low 
estimated glomerular filtration rate (GFR) was 
defined as a GFR level lower than 60 mL/min.11 
A random spot urine sample was obtained from 
each participant using a clean-catch technique and 
sterile containers, and the sample was analyzed on 
frozen nonhematuric specimens. Urine protein was 

measured in a 24-hour urine sample, and proteinuria 
was defined as a urine protein level higher than 
500 mg (Dipstick, Biosystem, Germany). Direct 
immunofluorescence studies were used to measure 
polyclonal antibodies for complement (C) 3, C4, 
and C1q components. A kidney biopsy specimen 
was obtained with a disposable biopsy instrument 
(TSK, Human Meditec, Japan). Cryogulbenemia 
was measured in patients with proteinuria.

RESULTS
A total of 300 HCV antibody-positive patients (249 

men and 51 women) with a mean age of 37.8 ± 11.7 
years (range, 18 to 70 years) were included in this 
study. Proteinuria was detected in 12 patients (4%), 
in whom cryoglobulinemia was negative except 
for 1 patient. All of the patients with proteinuria 
were men. The mean GFR was 114.1 ± 31.6 mL/
min (range, 47.6 min/mL to 228.08 min/mL). The 
frequency of low GFR in the patients was 0.6% (2 
patients).

Kidney biopsy was not performed in 6 patients 
because of ongoing coagulopathy, and pathologic 
examination of the kidney specimen was not possible 
because of inadequate tissue in 4 patients. Among 
the 4 patients with inadequate tissue, the 24-hour 
urine protein level was between 500 mg and 1000 
mg, and they were all symptom free.

Among the patients with coagulopathy, there was 
a 47-year-old man who was suffering from cirrhotic 
disease; there were dysmorphic erythrocytes and 
microalbuminuria in the morning spot urine 
sample. In this patient, serum creatinine level 
and GFR level were 1.4 mg/dL and 74.03 mL/
min, respectively. This patient was not eligible for 
kidney biopsy also due to thrombocytopenia. The 
2nd patient was a 30-year-old man with a single 
kidney who was suffering from acute tubular 
necrosis following ribaverin and interferon therapy. 
Furthermore, he was a known case of mild chronic 
kidney disease with a GFR level of 50.87 mL/min. 
He also had microalbuminuria. The 3rd patient 
was a 57-year-old man with a 4-month history 
of HCV infection who was also suffering from 
cirrhotic disease. The patient also had palpable 
purpura in the upper and lower extremities and 
the abdomen (Figure). Laboratory findings revealed 
dysmorphic erythrocytes in the morning spot 
urine sample, serum creatinine and GFR levels 
of 3.1 mg/dL and 47.6 mL/min, respectively, 
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a decrease in C3 level, and subnephrotic-range 
proteinuria (1400 mg/24 h urine). The patient was 
antibody-positive for cryoglobulin. However, he 
refused to undertake kidney biopsy and was lost 
to follow-up due to the emergence of severe acute 
respiratory syndrome. The tentative diagnosis was 
HCV-related cryoglobulinemia.

The only patient with pathology examination 
results was a 55-year-old man with a 4-month 
history of facial and lower extremities edema, 
3-g proteinuria with a normal kidney function 
(GFR, 85 mL/min), and normal complement 
levels. This patient was antibody-negative for 
cryoglobulin. Kidney biopsy specimens showed 
mesangial proliferation by light microscopy with 
immunofluorescence staining for immunoglobulins, 
complements, or both. The subepithelial glomerular 
lesions revealed massive virus-like particles within 
unusual multilayers of electron-dense deposits, 
suggesting the existence of HCV in the glomeruli.

DISCUSSION
Hepatitis C virus infection is a global health 

problem affecting a significant portion of the 
world’s population. In addition to liver disease, 
HCV infect ion has been associated with a 
wide variety of extrahepatic manifestations 
including mixed cryoglobulinemia and renal 
involvement.1 The recent observation that HCV 
infects peripheral blood mononuclear cells, such 

as CD8+ T lymphocytes, CD19+ B lymphocytes, 
and monocytes/microphages, has given an insight 
into the possible mechanisms of HCV-associated 
autoimmunity.9 The most common form of kidney 
disease is cryoglobulinemic MPGN (MPGN type 1).12  
This finding is consistent with a report that 
postulated HCV was a significant cause of MPGN, 
especially in countries where HCV was highly 
prevalent.13 Another study also confirmed this 
observation, in which MPGN was present in 39% of 
HCV-infected patients.14 It is important to note that 
the prevalence of HCV antibodies among patients 
with glomerulopathy was higher than that among 
healthy blood donors, which could be attributed to 
the association of HCV with kidney disease.14 This 
finding is compatible with a study in which MPGN 
type 1 was very common in patients with end-stage 
cirrhosis due to chronic HCV infection.15 In another 
study, it was shown that MPGN associated with 
type II cryoglobulinemia was the predominant 
type of HCV-related glomerulonephritis.16

Results of our study also confirmed previous 
reports indicating high prevalence of MPGN 
with and without cryoglobulins in HCV-infected 
patients. Our study showed that the prevalence of 
proteinuria in HCV antibody-positive adults was 
4% (12 patients). In only 1 patient, renal histological 
evaluation was done by light microscopy, which 
showed changes in favor of MPGN and evidence 
of immune complex deposits in the glomeruli. 

Palpable purpura on the abdomen, lower extremities, and upper extremities.
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Therefore, this data validate the results of previous 
studies. This patient was also serologically negative 
for cryoglobulinemia. This finding confirms a 
report from one study that indicated symptomatic 
cryoglobulinemia occurs in 1% or less of the 
patients,17 and reports of similar cases in the 
literature showed the normocomplementemia and 
negative or slightly positive cryoglobulins, as well 
as seropositivity for circulating immune complexes 
containing HCV RNA.18

Our data also supported the association 
between HCV infection and cryoglobulinemia; 
1 cirrhotic patient had palpable purpura and 
hypocomplementemia. The association of HCV 
infection with mixed cryoglobulinemia has been 
previously reported. However, its pathogenesis is not 
completely understood, nor does formal treatment 
guidelines exist.19 This finding, together with a 
study in which HCV-associated cryoglobulinemia 
was in conjunction with hypocomplementemia and 
palpable purpura, led us to conclude that MPGN 
should be the target lesion.20

Our results also showed an association between 
chronic HCV infection and cirrhosis regarding 2 
cirrhotic patients who were suffering from kidney 
disease. This finding is compatible with a study 
in which one-third of chronically infected patients 
presented moderate to severe hepatitis within 20 
years of infection.21 Inflammation and hepatic 
cell necrosis may lead to bridging fibrosis, and 
cirrhosis appears in 15% to 20% of patients with 
chronic infection.21

CONCLUSIONS
In summary, our observations showed that 

chronic HCV infection and cirrhosis are risk 
factors of a variety of extrahepatic immunological 
manifestations, such as glomerular kidney diseases. 
Among glomerulopathies, MPGN with and without 
cryoglobulins are thought to be the most common 
in these patients. Therefore the results of this study 
are important because of existence of proteinuria in 
HCV-infected patients that supports the hypothesis 
of the benefits of screening all patients with HCV 
infection for kidney involvement.
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