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—ABSTRACT

Chronic hepatitis due to hepatitis C virus
(HCV) infection is highly prevalent
throughout the world. In addition to causing
chronic hepatitis, HCV is associated with
extrahepatic manifestations, especially renal.
The exact mechanism through which HCV
infection modulates the development and
progression of Kidney disease is unknown.
Although several studies have examined an
association of HCV infection with
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Glomerular Filtration Rate (GFR), their
results have been inconsistent. On the other
hand, studies have consistently found an
association between HCV and albuminuria.
Patients with unknown cause of proteinuria
should be screened for HCV infection and
upon positive results be closely followed up
for signs and symptoms of deteriorating
kidney condition.

INTRODUCTION

Chronic hepatitis due to hepatitis C virus (HCV)
infection is highly prevalent throughout the
world and is associated with heavy economic
burden. Approximately 3.2 million individuals in
the United States, 19 million in Europe, and
between 130 and 170 million worldwide have
HCV infection [1-3]. Chronic HCV infection is
also associated with other liver diseases such as
cirrhosis and hepatocellular carcinoma. In several
countries, HCV-related liver disease is a major
cause of liver transplantation [4]. Furthermore,
HCV associated mortality had superseded HIV
associated mortality by 2007 [5]. In addition to
causing chronic hepatitis, HCV is associated with
extrahepatic manifestations, such as renal,
cardiovascular and metabolic [6]. Among various
renal manifestations, HCV infection has been
linked to membranoproliferative
glomerulonephritis (MPGN) with type Il mixed
cryoglobulinemia, fibrillary glomerulonephritis,
focal segmental glomerulosclerosis, interstitial
nephritis, IgA nephropathy, and membranous
nephpropathy [7]. Although several studies have
examined an association between HCV infection
and Chronic Kidney Disease (CKD), the results
of these studies are inconsistent.

PATHOPHYSIOLOGY

HCV is an enveloped, spherical, single-stranded
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RNA virus from Flaviviridae family. HCV
genome has single open reading frame flanked by
5’ and 3’ non-translated regions [8]. HCV is a
blood-borne infection and, once infected, about
50-80% of patients develop chronic infection
with HCV [1]. The process of HCV entry into the
hepatocytes has three main steps. First,
lipoprotein receptors and glycosaminoglycans
capture HCV particles. Then, HCV particles
interact with scavenger receptor class B type I,
CD81, claudin-1, and occludin. Lastly, these
interactions lead to cellular uptake of HCV [9].
Currently, seven HCV genotypes and 67 HCV
subtypes have been identified [10].

The exact mechanism through which HCV
infection modulates the development and
progression of kidney disease is unknown.
However, two mechanisms have been proposed.
A direct cellular injury may be responsible for
HCV-associated kidney disease as HCV virus
RNA and proteins have been detected in the
glomeruli and renal tubules [11-14]. On the other
hand, deposition of circulating antigen-antibody
complexes has also been proposed to cause renal
injury  although  HCV  antigen-antibody
complexes have not been found in glomeruli
[15]. However, mixed cryoglobulinemia
(commonly associated with HCV infection) has
been associated with various glomerular diseases
[16, 17].

EFFECT OF HCV INFECTION ON GLOM-
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-ERULAR FILTRATION RATE (GFR)

Although several studies have examined an
association of HCV infection with GFR, their
results have been inconsistent. In a large cross-
sectional study (n=54,966) in an endemic area in
Taiwan, Lee et al. found that HCV infection
seropositivity was associated with 26% higher
odds of low estimated GFR and was an
independent risk factor for CKD [18]. In contrast,
using the Third National Health and Nutrition
Examination Survey (NHANES III), Tsui et al.
found that HCV positive individuals had 5
ml/min (95% CI = 1, 9 ml/min, P=0.014) higher
mean GFR than HCV negative individuals [19].
In a cohort study (n=167,569) with a mean
follow-up of 25.3 months, Asrani et al. found that
compared with HCV negative patients, fewer
HCV positive patients had low GFR (45.6%
versus 47.0%, P=0.02). Further, authors found no
difference in progression to CKD in patients with
and without HCV infection (3.8% versus 3.5%,
P=0.1) [20]. Similarly, in a retrospective cohort
study including 474,369 adults from Medicare,
Department of Veterans Affairs, and the United
States Renal Data System, authors found that
individuals with HCV infection were less likely
to develop a decrease in GFR during follow up
and the presence of HCV infection was
associated with lower prevalence of CKD at
baseline even after adjusting for confounding
variables. However, when they developed a
decline in GFR, the rate of decline tended to be
faster in HCV infected individuals than in those
not infected [21]. Li et al reached to the same
conclusion in a population with CKD at baseline
when they found increased progression of CKD
in patients with HCV than those without [22].
Two additional cohort studies with CKD
population at baseline found that HCV was
associated with increased risk (greater than 2-
fold and 2.14- fold, respectively) of developing
end-stage renal disease [21, 23]. In contrast to
above studies, Moe et al found no association of
HCV infection with the prevalence, incidence, or
progression of CKD (0.78, 95% CI = 0.66, 0.92)
[24].

HCV AND ALBUMINURIA

As compared to the inconsistent results of studies
examining the relationship of HCV with GFR,
studies have consistently found an association
between HCV and albuminuria. A meta-analysis
of nine studies by Fabrizi et al. concluded that
HCV was independently associated with protein-
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-uria[25]. Results of three cross-sectional studies,
of which two used NHANES Ill data and one
was conducted in HCV/HBV endemic area of
southern Taiwan, also found that HCV was
significantly associated with proteinuria [19, 26,
27]. Similarly, Aoufi Rabih et al, found higher
prevalence of microalbuminuria in HCV positive
than in HCV negative patients [28]. Another
recent study also found significantly higher
levels of microalbuminuria in HCV positive than
HCV negative patients (median 9.5 versus 5.9
g/mg, P=0.017) [29]. Glomerular injury to
podocytes may be the underlying mechanism for
HCV-associated proteinuria [30].

SUMMARY

Despite  extensive research to determine
relationship between HCV and CKD, the results
are controversial. Contemporary studies show
that HCV is associated with albuminuria and
increase in GFR. The underlying physiological
mechanism for these associations is unknown.
One possible mechanism is that initial HCV-
induced glomerular damage may trigger certain
renal physiological responses to decreased
permeability leading to changes in arteriolar
resistance and thereby, increasing glomerular
capillary pressure and favoring filtration. This
mechanism could partially overcome effects of
decreased permeability, at least initially, and then
with the progression of the disease a rapid
decline in GFR ensues. Thus, patients with
unknown cause of proteinuria should be screened
for HCV infection and upon seropositive results
be closely followed up for signs and symptoms
of deteriorating kidney condition.
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