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Long-term response to peginterferon in hepatitis C virus-associated
nephrotic syndrome from focal segmental glomerulosclerosis
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Abstract

Hepatitis C virus (HCV) infection is a global public health problem. Chronic HCV infection is an
important cause of chronic liver disease. Since the first reported association between HCV and
membranoproliferative glomerulonephritis (MPGN) in 1993, HCV has been described with other
types of glomerular diseases, although less frequently. Focal segmental glomerulosclerosis
(FSGS) is one such glomerular disease that has been rarely reported in association with HCV.
Antiviral therapy with interferon and ribavirin has been shown to be beneficial in
HCV-associated MPGN. The optimal therapy of HCV-associated FSGS is not currently known.
To our knowledge, long-term response to pegylated interferon monotherapy in treatment of
HCV-associated FSGS has not been reported. We report an adult patient with HCV-associated
FSGS who presented with nephrotic syndrome and renal failure. Treatment with pegylated
interferon alfa-2a monotherapy resulted in sustained virological response with a clinical
remission of nephrotic syndrome and stabilization of renal function. Patient continued to
remain in clinical remission of nephrotic syndrome with stable renal function, 5 years after
treatment. We also briefly review the literature on HCV-associated glomerular diseases,
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particularly HCV-associated FSGS.

Introduction

Hepatitis C virus (HCV) infection is the most common
chronic blood borne infection in the United States.' Chronic
HCYV infection can lead to chronic liver disease, cirrhosis and
hepatocellular carcinoma. Extrahepatic complications have
also been reported in as much as 36% of HCV positive
patients.” The exact incidence of glomerulonephritis in HCV
infected patients is not known. Type I membranoproliferative
glomerulonephritis (MPGN) associated with type II cryoglo-
bulinemia has been recognized as the most common renal
manifestation of HCV infection.® Less often HCV is
associated with membranous nephropathy (MN)* IgA
nephropathy,” fibrillary and immunotactoid glomerulopathy®
and focal segmental glomerulosclerosis (FSGS).” While
combination of antiviral therapy with interferon and ribavirin
has demonstrated efficacy in treatment of HCV-associated
MPGN, optimal treatment of HCV-associated FSGS is not
known. Long-term response to antiviral therapy in HCV-
associated FSGS is also unknown. We report a patient with
HCYV infection who presented with massive proteinuria and
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renal failure. Kidney biopsy revealed FSGS. Treatment with
pegylated interferon in our patient was followed by complete
clinical remission of the nephrotic syndrome as well as a
dramatic decrease in HCV viral load. Patient remains in
clinical remission of nephrotic syndrome with stable renal
function several years after treatment with peginterferon.

Case

A 47-year-old Hispanic male was referred by his primary care
physician for evaluation of nephrotic range proteinuria. He
presented with 1 month history of worsening bilateral lower
extremity edema. He denied any past history of diabetes,
hypertension, hepatitis or blood transfusion. Review of
systems was negative for fever, chills, dyspnea, gross hema-
turia, arthralgias or rash. He denied use of any medications,
including non-steroidal anti-inflammatory drugs and herbal
medications. There was no history of intravenous drug use. He
was married but admitted to having multiple sexual partners.
On physical examination, his blood pressure was elevated at
146/100 mm Hg and there was 3+ pitting edema of his lower
extremities. The rest of the examination was unremarkable. At
the time of presentation, serum creatinine was 1.7 mg/dL, total
protein was 4.3 g/dL, serum albumin was 1.9 g/dL, total
cholesterol was. 310mg/dL, and LDL cholesterol was
197 mg/dL. Liver function tests and complete blood count
were normal. A 24-h urine collection revealed 19.5 g of protein.
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Figure 1. Light photomicrograph, low power view, showing sclerosed
glomeruli (both segmental and global) and tubular atrophy.

Work up for secondary causes of nephrotic syndrome
revealed a positive HCV antibody. Quantitative HCV poly-
merase chain reaction (PCR) assay revealed 495,000 copies of
viral RNA per mL. HCV genotype testing showed genotype
la. Hepatitis B surface antigen, antinuclear antibody, cryo-
globulins and human immunodeficiency virus (HIV) antibody
were negative. Complement levels were normal. Sonogram
revealed normal sized kidneys. An ultrasound assisted kidney
biopsy was subsequently performed.

Kidney biopsy findings

On renal biopsy, 22 glomeruli were identified. Four glomeruli
were segmentally sclerosed while another four were globally
sclerosed. There was extensive tubular atrophy (Figure 1)
with increased interstitial infiltrate. Immunofluorescence was
negative for immune complex deposition. Light microscopy
and immunofluorescence findings were consistent with
FSGS. Electron microscopy revealed focal effacement of
podocyte foot processes (Figure 2) suggestive of a secondary
cause of FSGS.

Clinical follow-up

The patient was initially started on furosemide for edema
management. He was also started on atorvastatin and an
angiotensin 2-receptor blocker. Lower extremity edema
resolved in about 3 months. In view of positive HCV serology
and kidney biopsy findings suggestive of secondary cause for
FSGS, patient was referred to a hepatologist. Patient however
refused to undergo a liver biopsy. Patient was subsequently
started on subcutaneous peginterferon alfa-2a 180 micro-
grams weekly for 12 months. Before initiation of interferon
therapy, his serum creatinine increased to 2.1 mg/dL. After
3 months of therapy, HCV RNA became undetectable. Spot
urine total protein to creatinine (TP/CR) ratio started to
decrease dramatically. At the completion of interferon
treatment, spot urine total protein to creatinine ratio decreased
to 1 and serum albumin returned to normal. His renal function
continued to remain stable 5 years after completing interferon
therapy with a serum creatinine of 2.1 mg/dL. His spot urine
TP/CR ratio had further decreased to 0.2. His HCV RNA
remained undetectable.

Figure 2. Electron photomicrograph showing focal effacement of foot
processes (arrows). No immune complex deposits are evident.

Discussion

HCV is a RNA virus belonging to flavivirus family. Since
the discovery of HCV by molecular cloning many years ago,®
it has been recognized as a major public health problem
worldwide. According to the third National Health and
Nutrition Examination Survey (NHANES), 3.9 million of
the US civilian population have been infected with HCV,
of whom 2.7 million (74%) have chronic infection.! It is most
common among non-Caucasian men, ages 30 to 49 years.'
HCV infection is responsible for chronic liver disease and a
wide variety of extrahepatic manifestations such as kidney
disease, porphyria cutanea tarda, cardiomyopathy, sialadeni-
tis, diabetes mellitus and lymphoproliferative disorders.

There is a continuing controversy about positive HCV
serology and development and progression of kidney disease
but several surveys suggest that infection with HCV is
associated with an increased risk of having or developing
renal insufficiency or proteinuria. Noureddine et al.’ eval-
uated cohort of patients with biopsy proven chronic glomer-
ulonephritis and reported an increased risk of progression of
CKD in patients with positive serology for HCV compared
with HCV negative patients. A positive HCV serology was
also noted to be an independent and significant risk factor for
proteinuria.'”

The incidence and prevalence of HCV-associated glom-
erular disease is not well known. In a retrospective analysis
from Europe of 284 patients with biopsy proven glomerulo-
nephritis, prevalence of anti-HCV antibody was noted to be
13%."" The association between HCV and glomerular disease
was first described by Johnson et al.'? in 1993. Type I MPGN
associated with Type II cryoglobulinemia remains the most
frequently observed form of kidney disease in HCV infec-
tion.® Other less commonly seen glomerular lesions include
MPGN without cryoglobulinemia, membranous nephropathy
and IgA nephropathy.” Rarely, there have been reports of
FSGS,” and fibrillary or immunotactoid glomerulopathies.® In
addition to symptomatic renal disease, clinically silent
glomerular disease has also been described in patients with
HCYV infection, primarily in those who undergo liver trans-
plantation for cirrhosis due to chronic HCV infection.'® The
natural history of these HCV-associated nephropathies is
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characterized by remission and relapsing phases; however, the
long term outcome is not well known.

Association between HCV and FSGS was first noted by
Altraif et al.” in 1995 when patients with HCV cirrhosis
underwent kidney biopsy for proteinuria. Subsequently, Ezaki
et al."* reported a case of HCV and FSGS who responded to
antiviral therapy. In this report, a 30-year-old male with HCV
and nephrotic syndrome was found to have FSGS on renal
biopsy. Nephrotic syndrome resolved and HCV RNA became
undetectable after 6 months of interferon therapy. However, 5
months after stopping interferon therapy, HCV RNA became
elevated with recurrence of nephrotic syndrome. This again
responded to interferon therapy.'* Bruchfeld et al.'® reported
a series of seven patients with HCV-associated glomerular
disease and renal failure that were treated with interferon and
ribavirin (five patients received interferon alfa-2b and two
received pegylated interferon alfa-2b). Of the seven patients,
five had MPGN, one had focal necrotizing glomeruloneph-
ritis, and only one had FSGS on kidney biopsy.'®> The patient
with focal necrotizing glomerulonephritis and one of the five
MPGN patients had cryoglobulinemia and manifestations of
vasculitis. Six of the seven patients in the above series became
HCV-RNA-PCR negative within 12 weeks of antiviral
therapy. The remaining patient who did not achieve a viral
response was the one who did not tolerate interferon therapy.
Interestingly, this patient achieved renal remission with
ribavirin monotherapy. Four of six patients (including the
one with FSGS) that became HCV-RNA-PCR negative
following combination antiviral therapy achieved and main-
tained renal remission."> Of the remaining two patients who
responded to combination antiviral therapy, one had achieved
only partial renal remission despite maintaining virological
remission, while the other maintained renal remission despite
having a virological relapse.'®

The pathogenesis of the glomerular injury in HCV
infection is not well known. The pathogenesis of HCV-
associated MPGN is believed to result from deposition of
circulating immune complexes of HCV, anti-HCV IgG
antibodies and rheumatoid factor at the site of injury.'®
However, it is not clear how glomerular injury occurs in other
forms of glomerulonephritis where there is absence of
immune complex deposition. Recently, it has been shown
that overexpression of toll-like receptor 3 could have a
pathogenic role in HCV positive patients with glomerulo-
nephritis.'” Recently, Sansonno et al. managed to isolate
HCV RNA from kidney biopsy specimens of patients with
HCV-associated glomerulonephritis using a laser capture
microdissection.'® However, it should also be kept in mind
that isolation of viral particles from kidney biopsy specimen
does not necessarily indicate that the HCV is the cause of
renal injury.'

Currently, standard treatment for HCV genotype 2 or 3
infection in patients with normal kidney function includes a
combination of pegylated interferon alfa-2a plus ribavirin for
24 weeks regardless of the baseline viral load.*® HCV
genotype 1 is associated with lower rates of sustained
virologic response compared to other genotypes and requires
a longer duration of therapy.’® As per the manufacturer
recommendations, a creatinine clearance <50 mL/min is a
contraindication to the use of ribavirin due to risk of life

Ren Fail, 2013; 35(8): 1182-1185

threatening hemolytic anemia. Interestingly, our patient who
had HCV genotype la responded extremely well with
sustained virologic response several years after pegylated
interferon monotherapy. The use of antiviral therapy in
HCYV positive patients with glomerulonephritis is targeted at
eliminating the virus and reducing the generation of
HCV-related antibodies and immune complexes. Besides
HCV antiviral therapy, renal protective measures such as
blood pressure control and antiproteinuric agents like angio-
tensin converting enzyme inhibitors or angiotensin receptor
blockers have been used to treat HCV-associated glomerular
diseases.”'

The optimal therapy of HCV-associated FSGS is not
currently known. Evidence of the effect of antiviral therapy in
HCV-associated FSGS is difficult to interpret due to lack of
controlled studies, small number of patients and variation in
treatment regimen. Recently, combination therapy with inter-
feron alfa-2a and ribavirin was reported to cause stabilization
of HCV-associated collapsing FSGS.*

To the best of our knowledge, long-term response to
interferon monotherapy in HCV genotype 1-associated FSGS
has not been reported. Treatment with pegylated interferon
monotherapy in our patient resulted in both clearing of HCV
viremia and complete clinical remission of nephrotic syn-
drome. His renal function also continued to remain stable, 5
years after completing interferon therapy. We therefore
believe that HCV infection had a pathogenic role in devel-
opment of FSGS in our patient as evidenced by dramatic
improvement in the clinical condition following successful
treatment of HCV. Nevertheless, further studies are required
to investigate the exact pathogenesis and treatment of HCV-
associated FSGS.
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