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Prevalence of hepatitis C virus RNA in
patients with chronic renal diseases
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ABSTRACT The prevalence of hepatitis C virus (HCV) RNA in 80 patients with chronic renal diseases was
determined. Two sets of primers from the non-coding region of the hepatitis C virus were used. The prod-
ucts (188 bp} amplitied by polymerase chain reaction were visualized by 2% agarose gel electrophoresis
stained with ethidium bromide. The patients were classified into four groups. Group | comprised 40 adult
pationts with ond-stage renal disoage, 31 of whom were positive for HCV-RNA (77.5%); group Il, 22 chil-
dren with glomerulopathies, 15 of whom were positive (68.2%); group lIl, 9 children with chronic renal failure
of unverified etiology, 6 of whom were positive (66.6%); group IV, 9 children with chronic renal failure due to
obstructive uropathy of whom 3 (33.3%) were positive. We conclude that HCV may infect a high percentage
of patients with chronic renal failure or renal parenchymatous disease.

Prévalence de I'ARN du virus de I'hépatite C chez des patients souffrant de maladies rénales
chronlques

RESUME La prévalence de PARN du virus de hépatite C (VHC) chez 80 patients souffrant de maladies
rénales chroniques a été déterminée. Deux séries d'amorces de la région non codante du virus de 'hépatite
C ont été utilisées. Les produits (188 bp) amplifiés par PCR (réaction de polymérisation en chaine) ont été
visuallsés par électrophorése sur gel d'agarose a 2% coloré avec du bromure d'éthidium. Les patients ont
&té classés en quatre groupes. Le groupe | consistait de 40 adultes au stade d'insuffisance rénale terminale
dont 31 se sont révélés positifs pour FARN du VHC (77,5%). Le groupe Il comprenait 22 enfants atteints de
glomérulopathies dont 15 étaient positifs (68.2%). Le groupe |l comportait 9 enfants atteints d'insuffisance
rénale chronique d'étiologie non vérifiée dont 6 étaient positifs (66,6%). Le groupe IV consistait de 9 enfants
atteints d'insuffisance rénale chronique due a une uropathie obstructive dont 3 (33,3%) étaient positifs.
Nous en concluons que le VHC peut infecter un fort pourcentage de patients souffrant d’insuffisance rénale
chronigue ou de néphropathie parenchymaleuse.
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Introduction

Hepatitis C virus (HCV) is a weak virus
that infects immunocompromised hosts
suffering another coexistent infection, such
as acquired human immunodecficicney syn-
drome, or with chronic debilitating diseas-
es, such as chronic renal failure and chronic
active or persistent hepatitis B virus infec-
tion. Patients given blood products are at a
high risk of acquiring this virus, such as
haemophiliacs, hacmodialysis patients and
organ transplantation patients [7].

The incidence of hepatitis C virus infec-
tion in Egypt is being studied on a commu-
nity scale by several investigators as well as
by the hepatology committee of the Minis-
try of Health. In the general population,
anti-HCV has been reported in 12% of chil-
dren in a rural primary school, in 18% of
the general population in a rural area (in-
creasing with age) and in 16% of children
with endemic hepatomegaly. In multitrans-
fused children and patients on maintenance
haemodialysis, the frequency has been
found to be 44.5% and 46.0% respectively
[21.

HCYV is the most frequent cause of liver
disease in dialysis and renal transplant re-
cipients [3]. Approximately 20%—30% of
dialysis patients are infected with HCV [2].
HCYV is also recognized as a cause of mem-
branoproliferative and membranous glom-
erulonephritis [3]. A possible relationship
between HCV infection and transplant
glomerulopathy has been described; there-
fore in renal transplant patients with pro-
teinurea, serology for HCV infection,
HCV-RNA and immunological tests should
be performed as part of the differential di-
agnosis [4].

Many authors have described the pro-
gression of renal disease [3,6]. Hammoud
et al. reported that terminal renal failure is
the outcome of type I membranoglomerulo-

nephritis (MPGN} in renal allograft [5].
Fornaisieri et al. reported that in one-third
of their paticnts, remission of renal symp-
toms occurred and 20% of patients experi-
enced nephritic or nephrotic flare-up
during the course of the discase [6].
Uraemia was observed in only 10% of the
patients 10 years after renal disease onset;
however, 50% of patients died from cardio-
vascular diseases, infectious liver failure or
neoplasia during those 10 years.

The aims of the study were to determine
the prevalence of HCV-RNA in patients
with chronic renal disease using poly-
merase chain reaction (PCR), the most sen-
sitive technique for detection of HCV-RNA
in serum.

Patients and methods

In all, 80 patients were included in the
study. They were classified into four
groups, Group I: 40 adult patients with end-
stage renal disease; group II: 22 children
with glomerulopathies, mostly nephrotic
syndrome; group HI: ¢ children with chron-
ic renal failure of unverified etiology; and
lastly group IV: 9 children with chronic re-
nal failure due to obstructive uropathy. The
clinical and biochemical data of the four
groups are shown in Table 1.

RNA was extracted from 100 pl serum
by RNA zol solution (Cinna/Biotex Bulle-
tin Incorporated, USA). It was reverse tran-
scribed using 1 pl Moloney murine
leukaemia virus reverse transcriptase
(MMLYV RT) enzyme (Bohringer Man-
heimy}, 1 ut ribonuclease blocker, 2 ti deox-
ynucleotide triphosphates (dNTPs) and 5 pl
primer 1CH. The incubation time was 1
hour at 37 “C followed by 5 minutes at
90 °C. The first PCR mixture was formed of
10 ul (10 x PCR buffer), 5 ul of each prim-
er (1CH and 2CH), 0.8 ul dN'TPs, 2-5 units
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Table 1 Clinical and biochemical data of the four groups

Group No. Male: Age range Clinical diagnosis No. Positive Creatinine
female {years) HCV level
{mg/dl)
t 40 1:1 22-64 ESRD 6.9-14.0
Unverified etiology 22 16
Diabetes mellitus 1 9
Obstructive uropathy 6 6
Amyloidosis 1 -
] 22 1:1 3-18 Nephrotic syndrome (NS) 0.3-0.8
Nephrotic nephritis 4 3
NS late onset 4 1
NS early onset 3 2
NS frequent relapses 3 3
NS steroid-dependent 6 5
NS steroid-resistant 2 1
n [*] 4:5 3-14 Renal failure due to 1.6-1285
unverified eticlogy
Chronic renal failure 4 2
ESRD 5 4
v 9 7:2 5-12 Renal fafiure due to 1.3-12.0
obstructive uropathy
Chronic renal failure 6 2
ESRD 3 1

HCV = hepatitis C virus

Thermus aquaticus {Taq) polymerase and 5
pul of previously formed cDNA. The PCR
cycling condition was one cycle at
94 °C for 4 minutes, 50 °C for 1 minute and
72 °C for 2 minutes followed by 34 cycles
of 94 °C for 1 minute, 50 °C for | minute
and 72 °C for 2 minutes. The nested PCR
was formed in the same way as the first
PCR, but we used two nested primers (4CH
and 1TS) (Table 2). Only 5 nl of the first
amplification was added to the PCR mix-
ture and the cycling condition was the same
but with 24 cycles only. The amplified
product was visualized using 2% agarose
gel electrophoresis stained with ethidium
bromide. The positive samples showed

ESRD = end-stage renal disease

Table 2 Sequence of oligonucleotide primers

Primer ICH GGT GCA CGGTCT ACG AGA CCTC
Primer 2CH AAC TAC TGT CTT CAC GCA GAA
Primer 4CH ATG GCGTTA GTA TGA GTG
Primer ITS GCG ACC CAA CAC TAC TCG GCT

bands at 188 bp (Figure 1). Student’s t-test
was used for statistical comparisons be-
tween proportions.

Results

Table 3 shows the incidence of HCV-RNA
in the different groups. In group I, 31 of the
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Figure 1 A garose ge! electrophoresis
stained with ethidium bromide. Lane |
shows a positive case of HCV and lane 2
shows PCR marker.

Table 3 Incidence of HCV-RNA in the
different groups

Group No. positive %o

| 31/40 77.5
I 15/22 68.2
i 6/9 66.6
v 3/9 33.3

40 adult patients were positive for HCV. In
group II, 15/22 were positive. Patients in
group H were classified according to their
pathological findings into focal segmental
glomerulosclerosis (FSGS) (nine cases),
mesangioproliferative glomerulonephritis
(GN) (five cases), no change under light
microscopy (five cases) and one case each
of membranoproliferative, membranoglo-
merulonephritis and focal proliferative GN.
Of these, five with FSGS, five with mesan-
gioproliferative GN, two with no change in
their pathology, the three patients with

membranoproliferative, membranoglomer-
ulonephritis and focal proliferative GN
were all positive for HCV-RNA. In group
I11, six patients were positive, five of whom
had a history of blood transfusion as a risk
factor. In group 1V, only three patients were
positive for HCV-RNA, two of whom had a
history of blood transfusion,

Discussion

HCYV infection has been described in asso-
ciation with various types of glomerular
disease, usually type I membranoprolifera-
tive glomerulonephritis and rarely membra-
nous glomerulonephritis [4].

In our study, group I gave positive re-
sults in 31 patients out of 40 (77.5%). All
patients were diagnosed as having end-
stage renal disease. Risk factors for devel-
oping HCV infection include a history of
blood transfusion, a history of dialysis and
a history of endoscopy and immunosup-
pressive drugs. Most of the 31 patients had
one or more of these risk factors. Machine
dialysis rather than blood transfusion was
largely responsible for this high prevalence
of hepatitis C in this group. All patients in
this group were candidates for renal trans-
plantation. Genesca et al. concluded that
HCYV infection was extremely prevalent in
renal transplant recipients in Spain and was
the main cause of chronic liver disease in
such patients.

In the second group, 15 patients were
positive. The positive patients were diag-
nosed pathologically as five with FSGS,
five with mesangioproliferative GN, two
with no change under light microscopy and
one case of membranoproliferative, one of
membranoglomerulonephritis and one of
focal proliferative GN. Our results concur
with those of Gallay et al. who reported that
chronic infection with HCV had been iden-
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tified as a cause of type | membrano-prolif-
erative glomerulonephritis [8]. They also
concluded that HCV infection was com-
mon in patients with end-stage renal dis-
ease and may persist in renal allograft
recipients. Garcia-Valdecasas et al. found
that the prevalence of HCV antibodies was
higher (16.6%) in patients with glomerulo-
nephritis compared with that of patients di-
agnosed as interstitial nephritis [9].

In group II patients with nephrotic syn-
drome, we found there was no statistically
significant difference between those with
idiopathic nephrotic syndrome (no change
under microscopy), mesangioproliferative
glomerulonephritis or follicular sclerosing
glomerulonephritis and pathological forms
of nephrotic syndrome (P = 0.295). Al-
though all cases of frequently relapsing
nephrotic syndrome (3/3) and most cases of
steroid-dependent nephrotic syndrome {5/
6) were HCV positive, no statistical conclu-
sions could be drawn because of the rela-
tively small numbers of patients in each

subgroup. Similar to our findings, Sanson-

no et al. demonstrated the presence of HCV
protein in the mesangium and suggested
that mesangial cells were susceptible to
HCYV infection [70]. It has been reported

that HCV replicates in both peripheral and
bone marrow lymphoemonocytes [17].

In our study, HCV-RNA was detected in
six patients out of nine (66.6%) in group III
with chronic renal failure secondary to an
idiopathic chronic renal failure; five of
these patients had a history of blood trans-
fusion, two had chronic renal failure and
four had end-stage renal disease. In group
IV with chronic renal failure secondary to
obstructive uropathies, only three patients
were positive, two patients also had chronic
renal failure and one suffered from end-
stage renal disease.

There was no significant difference in
the prevalence of HCV among patients with
identified etiology (obstructive or diabetic-
induced glomeruloscierosis) and other
groups with unidentified etiology (atrophic
kidneys or idiopathic glomerulonephritis)
(P2 =0.939).

Our data show that predialysis patients
with chronic renal failure should be consid-
ered a specific risk group for HCV infec-
tions. Blood transfusion history and certain
types of chronic renal failure are risk fac-
tors for acquiring HCV infection which
may play a role in the development of liver
disease in this clinical setting.
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The causative agent of hepatitis C was only identified in 1989. Its
identification and characterization led to the understanding of its pri-
mary role In post-transfusion hepatitis and its tendency to induce per-
sistent infection: percutaneous exposure to blood is the predominant
mode of transmission of hepatitis C n developed countries it IS esti-
mated that 90% of cases of hepatitis C are in current and former intra-
venous drug users and those with a history of transfusion of
unscreened blood or blood products, such as haemophiliacs. In devel-
oping countries, it is believed that unsterile injections and unscreened
blood are the predominant modes of transmission.

Source: World Health Organization Press Qffice. Press release WHO/36, | May 1998.
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