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HEPATITIS C VIRUS INFECTION IN PATIENTS WITH
CHRONIC KIDNEY DISEASE
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real chance of treating HCV infected patients.

INTRODUCTION

Hepatitis C virus (HCV) was first identified in 1989 and
was recognized as the primary cause of non-A/non-B
hepatitis and since then its existence in patients with kidney
failure has been established." This relationship could be
causal, a complication or coincidental finding. Infection
with HCV is a significant cause of membranoproliferative
glomerulonephritis (MPGN), especially in countries where
HCV is highly prevalent.” Hepatitis C virus infection could
also be a complication of end-stage renal disease especially
in those who have had transfusion with hepatitis C-infected
blood, blood products or renal transplant.’

The sprcad of HCV in renal patients on
haemodialysis has been reported not to occur via the
haemodialysis machine but is presumably carried over by
medical personnel in spite of preventive measures.”* When
every effort is made to reduce potential person-to-person
transmission, the rate of new infection can be reduced to
virtually nil.” It has also been reported that the rate of anti
HCV positivity is related to the length of time on dialysis
treatment and number of blood transfusions.*

The increasing use of third generation
immunoassay for the determination of antibodies to
hepatitis C virus in serum and plasma has reduced the rate of
its transmission through blood and blood products to
patients with kidney disease and the general population.’

This third generation immunoassay has a sensitivity of 98%

and specificity of about 99.8%."

K ABSTRACT >

Viral infections contribute greatly to the high global burden of chronic kidney disease (CKD) especially in parts of the
world where the prevalence of glomerulonephritis is high. These infections pose special challenges in the management
of patients throughout the spectrum of chronic kidney disease. Hepatitis C Virus infection in patients with chronic
kidney disease could be coincidental or be responsible for the CKD. The observance of universal principle against
transmission of blood borne infections remain the single most effective tool to stop the tide of increasing HCV
infection in CKD patients. Combination therapy using nucleoside analogue, ribavarin and interferon's offers the only
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EPIDEMIOLOGY OF HEPATITIS C VIRUS
INFECTION

There are about 150 million chronic HCV carriers
throughout the world with an estimated prevalence of 3%.’
In Africa epidemiological data are deficient but a
prevalence of 6% has been documented.""

Following exposure to hepatitis C virus,
approximately 85% of individuals develop chronic
infection.” Transmission of HCV takes place most readily
through serum." Sexual transmission is rare because of the
usually low level of viraemia. Vertical transmission is
possible with marked viraemia.

Factors associated with poor prognosis for chronic
HCV infection include male gender, age at HCV acquisition
of more than 40 years, alcohol consumption, iron overload,
high titres of viral nibonucleic acid (RNA), immuno-
suppression and high serum gamma glutamy! transferase
and bilirubin levels.”" Hepatitis C viral infection is an
important cause of membranoproliferative
glomerulonephritis (MPGN), especially in countries where
HCV is highly prevalent. The virus is present in about 60%
of patients with MPGN in Japan and in 10 - 20% of patients
with MPGN in the United States.’The greater prevalence of
MPGN in some developing countries may be due to greater
prevalence of chronic HCV infection.” HCV infection has
also been reported to be present in about 7 - 9% of patients
with kidney failure who have not undergone dialysis and
who have no history of blood transfusions.” Nosocomial
transmission of HCV during dialysis may occur,
independent of blood transfusions. "
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PATHOGENESIS OFHCV INFECTION
It is postulated sthat HCV ‘infects circulating B
lymphocytes and stimulates them to synthesize the
polyclonal IgM rheumatoid factor (RF) responsible for type
Il mixed cryoglobulinemia. In some patients, additional
factors such as superimposed infection with other viruses
(eg hepatitis B virus, Epstein-Barr virus) might induce a
shift to abnoﬁna'['fafaifemtion of a single clone of B cells
that produces mongclonal IgM-Kappa RF, thus inducing
type 1l mixed gmoglobulinemia. IgM-Kappa RF binds
avidly to anti-HCV IgG or to the IgG-HCV immune
complex. These circulating immune complexes concentrate
in glomerular capillaries, where they are mostly deposited
" in the sub endothelium and mesangium and initiate cellular
proliferation and leukocyte infiltration.
Chronic HCV infection may produce
autoantibodies to native renal antigens, which may account
for some of the immune mediated glomerular damage.

b+ MOLECULAR BIOLOGY OFHCV

‘Molecular studies of the HCV genome have shown that it is
a virus with a single RNA chain,” and similar organization
to that of the flavivirus family, to which it belongs. Other
viruses in the group include dengue virus, yellow fever
virus and Japanese encephalitis virus. Viral structure is
spherical, with a lipo-protein capsule and a diameter
between 35 and 50nm."Currently more than 10 variants of
the virus, which share from 55 - 72% of their amino acids,
have been described. These variants are pooled in
accordance with the classification by Simonds, et al” into
six different genotypes (1-6), which are subdivided into
various subtypes according to how they were described
(a,b,c, etc.). In Nigeria, a pilot survey in healthy adult
donors and children of pre-school age showed genotypes
la, 4, and 1d to be the dominant subtypes.” The important
factis that there are remarkable differences in HCV subtype
pathogenicity, as well as in the response to interferon
treatment.”

HCV is constituted by an RNA genome of
approximately 9400 nucleotides. The translator rcgion
codes for a protein 0of 3010 or 3011 amino acids, suggesting
that the non-transcribed regions at the 5' end and 3' end are
very short. Region 5' varies from 324 to 341 nuclcotides and
has conservation greater than 97%.” Slight differences in
this region, however, have been used to determine the virus
genotype by the polymerase chain reaction (PCR)."” This
region is important in virus transcription control and
pathogenesis.”

LABORATORY FINDINGS

Mixed cryoglobulins containing polyclonal IgG and
monoclonal IgM rheumatoid factor (RF) (usually IgM-
Kappa RF) are present in the serum. These clements are

measured as cryocrit. The amount of ecirculating
cvoelobulins varies among patients as wellas mindividual
- - . ) - . )

patients at different times (range, 20 - 70%). Mixed

crvoalobulinaemias may be temporanly undctectable

: durine the course of the discase. A weak correlation exists

between the amount of circulating cryoglobulins and the
severity of renal disease. _ .

Very low levels of carly components, including
C4, Clq, and CH50, characterize scrum complgn:nx
pattern; C3 levels are in the normal range or only slightly
lower. Serum complement pattern, which does not vary
much in relation to changes in clinical 3cti\'it):‘ 18
characteristic of cryoglobulinaemic glomerulonephritis.™

Serum levels of anti-HCV and HCV RNA are
detected by reverse transcriptase polymerase chain
reaction. These components are found in high concentration
in cryoprecipitate as well. Classic membranous
glomerulonephritis usually is associated with nonmal
complement levels, normal liver function, absence of R
and cryoglobulinaemia.

HCV antibody detection and viral RNA
qualitative amplification are currently used to diagnose
HCV infection. The detection of antibodics against the
virus is performed through the Enzyme-Linked
immunosorbent Assay (ELISA), which allows
identification of antibodics to the viral proteins. The first-
generation assays (ELISA I) ™ detects antibodices to the
protein NS4, ELISA 11 detects antibodics to core protein
and NS3,*and ELISA 11 detects NS5.” The low sensitivity
and specificity of the first generation assays led to the
evolution of better ELISA tests.™ In this way, the addition of
antigens increases the sensitivity and specificity of the
assays. ELISA 1, for example has sensitivity ranging from
46 to 89%, taking PCR as the gold standard. In contrast,
ELISAIThas sensitivity o£93% and specificity 0929 *

Another way of determining the presence of HICV-
Ab is the rccombinant immunologic bioassay (RIBA)
which detects antibodies to antigens NS4 (. 100-3 and 51 1),
NS3 (. 33), core (, 22-3) and NS5. The reaction is only
positive, however, when there are two ormoreantigens, It is
indeterminate if there is only one, and with none, it is
negative. This results in a very specific test (94%), but with
low sensitivity (86%), thus it is mainly used to confirm
positive result of ELISA, because false positives are very
[requent especially in patients  with autoimmune
hepatopathies,™

The most important diagnostic problem of
hepatitis C virus infection derives from the viral structure,
since the RNA genome makes it difficult to determine its
presence direetly. This is possible, however, using
molecular biology as a diagnostic tool. In this way, the
combination of serum RNA extraction, reverse
transcription and PCR (RT PCR)allow the identification of

14

vt T I N S TLS

Kanem Journal of medical sclences 2009;3(1):13-19



——

DT, e P e —— gy T

Ummate f et al ) .l

the virus by amplifying an HCV genome region, which is
usually the non-transcribed zone 5, since it is the best
conscrved.”

RENAL INVOLVEMENT IN HEPATITIS C VIRAL
INFECTION

Although renal involvement is common in hepatitis C,
:ll).t;cfncc of clinical manifestations means it may go
undiagnosed in the majority of patients, Renal involvement
can occur carly in the course of the disease and occasionally
is the presenting symptom of HCV infection.”
Cryoglobulinacmic glomerulonephritis is  diagnosed
between the fifth and sixth decades of life in most paticnts,
;np.cl it occurs slightly more often in women than in men.”
Only about 20% of patients with cryoglobulinemia have
physical signs of liver discase at the time of presentation,
but the majority of patients (about 70%) have mildly
clevated aminotransferase levels and evidence of liver
involvementon biopsy.”

Hypertension is present some of the patients at the
onsect of renal discase; it is often severe and difficult to
control. It may have an accelerated course in patients who
are predisposed 1o cardiovascular and cerebrovascular
events,”

Renal discase oceurs in about half of patients with
mixed cryoglobulinemia associated with HCV infection.”
These patients present with palpable purpura, arthralgia,
neuropathy, and abdominal pain sccondary to mesenlceric
vasculitis. Such symptoms of mixcd cryoglobulinacmia
n manifest years before a diagnosis of renal discasc is
but in somc patients, renal and extra renal

ofle
made,
manifestations appear concurrently. In-a few patients,
symptoms ol'mixed cryoglobulinacmiaare absent.”

The most common presenting clinical syndrome is
an isolated proteinuria with microscopic hacmaturia, which
is associated with moderate renal insufficicney in about
50% of cases.”™™ About 25% of affected paticnts present
with nephrotic syndrome. These paticnts do not have
circulating cryoglobulins. Acute nephritis characterized by
rapid deterioration of renal function, proteinuria in the non-
nephrotic range (protein, <3.5 pm/24 hr), and hacmaturia is
present atonsct in 20 - 25% of patients. This acute nephritic
syndrome usually occurs concurrently with acute flarc-ups
of systemic signs of mixed cryoglobulinemia, Massive
precipitation of cryoglobulins in the glomerular capillary
lumen with conscquent severe monocyle infiltration, oflen
with signs of systemic and renal vasculitis, is responsible
for this syndrome. Acute nephritis is often complicated by
oliguric renal failure, which is reversible with timely
treatment using corticosteroids and cyclophosphamide.

The course of renal discasc is variable. Partial or
(e remission of renal symploms is scen in nearly one

comple '
sent with neute

third of paticnts even in patients who pre

renal failure or severe nephrotic syndrome.In another 307
of cases, renal discade has a rather indolent course and does
not progress to renal failure for scveral years, despite the
persistence of urinary abnormalities and  mild  renal
dysfunction. In the remainder of patients, multiple
reversible clinical exacerbations, such as acute nephritis
and nephrotic syndrome, occur during the course of the
discase. These acute flare-ups are usually associated with
intensification of the systemic signs of the disease.”

Progression to end-stage renal failure that requires
dialysis is rclatively rare (about 10% of cases), even many
years after the onsct of renal discase. The majority of these
paticnts dic of cardiovascular discasc, systemic vasculitis,
or infection before they reach end-stage renal failure. End-
stage renal discase is more likely to develop in older
patients and in paticnts with recurrent purpura, renal biopsy
finding of marked monocytic infiltration, a high scrum
cryocrit (the amount of cryoglobulins circulating in the
bloodstream), viracmia, protcinuria, and a high serum
creatinine level at presentation.”™

Most patients with HCV associated  membranous
ncphropathy present with overt nephrotic syndrome; whilc
a few have isolated proteinuria in the non-nephrotic range.
Periodic monitoring of renal function and proteinuria
should be performed in all patients with HCV infection.
Once renal discase manifests, renal biopsy is needed to
identify the type of glomerular lesion present and define
management modalitics.

HCV INFECTION IN PATIENTS WITH KIDNEY
FAILURE

‘The development of hacmodialysis, peritoncal dialysis and
renal transplantation has considerably improved the life
expectancy of patients with chronic kidney failure, a
situation that has however, led to the emergence of various
discascs, including viral hepatitis B and C, This scems to be
a conscquence of blood transfusion and, in the casc of
patients undergoing hacmodialysis; there is an additional
risk duc to blood handling in the hacmodialysis unit.

The prevalence of hepatitis C viral infection in
hacmodialysis units varics from 8-51%." "Agbaji, in Jos
Nigeria, found a prevalence of 22% among hacmodialysis
patients," This variation results from the region in which the
hacmodialysis unit is located, the number of blood
transfusions and the duration of hacmodialysis. A higher
prevalence of [ICV infection has been reported in patients
on both hacmodialysis and peritoncal dialysis than in the
general population.” ’

i
HCV GENOTYPES OF PATIENTS WITH CIIR()NIQI
KIDNEY FAILURE 3

' . g “
The distribution of genotypes mmong patients on dinlysis s

very similar o that found in the non-nephropathie
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population infected with HCV, and related to the place
where the paticnts live. In most countries of the world
including the United States of America and Europe,” the
most common viral genotype is 1h (50%), followed by la
and 2a cach in 16% of the patients and cventually 2b and 2¢
in 8.3% cach.”In Nigcria, a pilot survey in healthy adult
donors and children of pre-school age showed genotypes
la, 4, and 1d to be the dominant subtypes.” It has been

reported that the genotype distribution by dialysis types is
similar.”

HCV LOAD IN PATIENTS WITH CHRONIC
KIDNEY FAILURE

RNA quantification has been used to cstimate the hepatic
prognosis and to asscss the responsc to treatment with
interferon alpha.™* In paticnts on dialysis, the viral load
corrclates with the degree of hepatic inflammation and
transmission mode. "

Various studies have shown that a smaller viral
load occurs in patients on dialysis compared to non-
nephropathic HCV-infected patients,”*** There is no clear
explanation for this phenomenon. But Rampino et al
recently proposed that it might be related to the fact that
haemodialysis (HD) significantly increases the production
of hepatocyte growth factor in such a way that it mimics the
administration of this factor as a drug.”Some studies have
shown that the exogenous administration of hepatocyte
growth factor hastens hepatic regeneration and protects the
liver from the toxicity of some compounds. ***'

On the other hand, it has becn noticed that the viral
load analysis is smaller when the infected paticnts arc on
continuous ambulatory peritoneal dialysis (CAPD)
(0.20+0.12 copies x 10”/mL) than on HD (2.04+ 0.88 copies
x10%mL).“ This finding may be explained by the
hypothesis that HD induces certain degree of
immunosuppression, since it affects phagocytosis,
decreases granulocyte mobility and chemotaxis. It also
inhibits T cell proliferation, reduces the IL-2 synthesis and
decreases the activity of Natural Killer T cells.”In contrast,
an alteration in the immune response occurs in patients on
CAPD, but only at peritoneal level because of the contact
with the peritoncal dialysis solution.”

HCVINFECTION IN HAEMODIALYSIS PATIENTS

Hepatitis associated with HCV was identified in HD
patients some years ago.”™' Its clinical course is similar,
although it scems that the hepatic enzymes remain elevated
for longer periods in relation to the non-nephropathic
population.” It also has greater prevalence than in the
general population despite control measures for hepatitis
transmission such as the routine identification of the BB and
C viral markers in blood donors and paticnts. The use of
dialysis machines exclusive for patients with hepatitis B

and C viruses, the implementation of vaccination programs
for hepatitis B the implementation ofvaf:cmatlon Programs
for hepatitis B both the implcmcnwtfon of vaccination
programs for hepatitis B both in patients, m_cdlca] af]d
paramedical staff, and the prohibition of dialysis matcrial
reusc in positive patients arc other 'comro! measures
employed to reduce the transmission ofwruscs:
Transmission of hepatitis C is mainly through
blood transfusion. However, a high inter-patient
transmission within haemodialysis unit has been
demonstrated.”™ This is corroborated by the fact that
nephropathic patients on CAPD and those on home
haemodialysis, and who reccive the same number of blood
transfusion as those at the HD units, have less prevalence of
HCV infection.
HCV INFECTION IN PERITONEAL DIALYSIS
PATIENTS
The prevalence of HCV-Ab in the population on CAPD
treatment has been reported to be about 15% ** higher than
in the general population (~1%),” but lower than in the
population in HD unit " This difference probably results
from the absence of vascular access in CAPD and the fact
that dialysis is performed at home and not in a hospital. It is
important to mention that, when the patients on CAPD that
were previously on HD are excluded, the prevales ¢
decreased significantly from 15% to 5.9%,” emphasis:
the fact that vascular access and the haemodialysis uni
of primary importance in HCV transmission and infec:
of nephropathic patients. In addition, it is probable that
paticnts on CAPD with HD history were cxposed du
longer periods they were on hacmodialysis to |
infection risk factors.

HCV INFECTION IN TRANSPLANT PATIENTS

The deleterious impact of HCV infection extends to ¢
kidney transplant recipients who have reduced patient ¢!
allograft survivals when compared uninfected controls.

TREATMENT OFHCYV INFECTION

In 2002 the prevalence of HCV infection in the US
haemodialysis population was greater than 7% but centres
that had significantly lower blood transfusion rate had
tendency for lower HCV rates.” Evidence based guidelines
on the usc of antiviral agents in the treatment of HCV
infected CKD patients are non existent. Two categorics of
agents arc uscful in treating HCV namely; interferons and
the nucleoside analogue ribavarin. Sustained virological
responsc (SVR) was achieved in 26-39% of American CKD
patients that received interferon monotherapy for HHCV
infection though same study indicated high drop out rate
from treatment as a result of intolerable side effeets." Ina
number of small sized studics, treatment 1ICV infected
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dialysis patients with pegylated interferon's have yiclded
higher SVR than in non pegylated interferon's presumably
guxc to the sustained higher interferon levels in the former.
““ Theaddition of ribavarin to the standard interferon or the
pegylated interferon treatments lead to hi gher SVRs than of
the interferon is alone. Treatment of HCV infected renal
transplant recipients pose special challenges since the use
of interferons significantly reduce allograft survival
whereas ribavarin monotherapy is not effective. *
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