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Hepatitis C virus (HCV) is a common cause of infection in patients receiving
hemodialysis. In this study we aimed to determine the detection of HCV RNA status in
peripheral blood mononuclear cells (PBMCs) of the patients who require hemodialysis
and the prevalence of occult HCV infection by real-time polimerase chain reaction (PCR)
in central Anatolia. One hundred end-stage renal disease patients, over 16 years old,
receiving hemodialysis treatment were enrolled in this study. Participants’ demographic
data were all evaluated in this cross sectional study. Alanine aminotransferase (ALT),
aspartate aminotransferase (AST), hepatitis markers, plasma HCV RNA and HCV RNA in
PBMCs was measured. Occult hepatitis C (OHC) was described in patients with or without
elevated liver function tests (LFTs) of unknown etiology and it is characterized by the
presence of HCV RNA in PBMCs in the absence of detectable viral RNA in serum by
conventional assays. We found that 19 out of the 100 patients testing positive for at least
one of these tests; anti-HCV, plasma HCV RNA and PBMCs RNA. Three (%3.6) out of 84
patients in both anti-HCV and plasma HCV RNA negative group, HCV RNA in PBMCs was
positive. These patients were evaluated as OHC. Detection of HCV RNA status in PBMCs of
the patients, is a noninvasive method that will help to determine occult infection.

Keywords: Hepatitis C virus, hemodialysis, occult hepatitis C infection,
Peripheral blood mononuclear cells.

Vol. 8(1), p. 435-440

HCV is one of the common cause of
infection around the world and it is estimated that
thereare 210 million HCV infected personsin the
world. The prevalence of HCV was reported
between 1% and 2.4% in Turkey?. The prevalence
of HCV has decreased in recent years however
there are differences between countries (4-70%)*3.
Patientsreceiving hemodialysishave anincreased
risk of acquiring HCV infection®*s.
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HCV related infections can be classified as acute,
chronic and occult infections. OHC isanew entity,
emerged inrecent years. Viral replication continues
during the occult infections in hepatocytes and
cells of the immune system so that antigenomic
chainsof HCV can be determined inthe mgjority of
patients®’. Liver biopsy is an invasive procedure
S0 may not be practicablein many patients. Dueto
lymphotropic feature of HCV, sensitivity of HCV
RNA in PBM Cs have been investigating®**. OHC
isamoderate disease that causes |ess damage than
chronic hepatitis C (CHC) to the liver>, Viral
replication in the extrahepatic sites can cause
progression and also transmission of the
disease®*5, We designed this study to evaluate
the point prevalence of OHC among hemodialysis
patients.
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Patientsand M ethods

One hundred end-stage renal disease
patients receiving hemodialysis treatment were
enrolledinin Kayseri, Turkey between May 2010
and April 2011. The study was designed asacross
sectional study and approved by the Ethics
Committee. Selection criteriafor study participants
were being over 16 years old and receiving
hemodialysistreatment. ALT, AST, GGT, blood lipid
levels, HCV RNA in plasma and HCV RNA in
PBMCs, serological markersfor hepatitis B virus
(HBV), HCV and human immunodeficiency virus
(HIV) were measured. Serum sampleswere tested
for anti-HCV with enzymeimmunoassay (ELISA)
(Architect, Abbott, Germany). The separation of
PBMCs consist of aseries of steps. Initially 3 mL
peripheral blood sample was collected into an
EDTA-containing tubefrom each individuals. Ficoll
hypaque (FH) solution was added into a gel-free
tube. Peripheral blood samplesweretransferred to
thistube slowly and centrifuged at 1600 rpmfor 15
minutes. In the middle of the tube a cloudy
appearance occured were PBMCs, 1 ml of these
cellstransferred to falcon tube by micropipet. 4 ml
phosphate buffered saline (PBS) was added and
centrifuged at 1300 rpm for 10 minutes. This
washing processwas repeated four timesto purify
the cells. Inactivated fetal calf serum (FCS) was
addedinto the 50 ml of RPMI 1640 medium, 1 mL of
this broth was transferred to eppendorf tubes, 100
uL of 10% dimethyl sulfoxide (DM SO) was added
and thismixture wastransferred into the cellsasa
last step. PBMCs were kept at -80°C until use.
Another peripheral blood samplewas collected into
EDTA-containing tube from each individualswas
centrifuged then plasma was stored at -80°C and
used for PCR. RNA isolation procedure was applied
to the plasma samples (QIAGEN, QlAamp Viral
RNA Mini Kit 50, Germany) and PBMCs(QIAGEN
R Neasy Mini Kit 50, Germany). After theisolation
of RNA from both of the plasma and PBMCs we
have used the PCR method. HCV RNA was
extracted from the plasma samples and PBM Cs by
using real-time PCR (COBASTagMan 48, HCV Test
v2.0 For Use With The High Pure System, HCV
HPSV 2 kit, Germany). Measurement range of the
PCR test was 25-3.91x1081U/mL and the sensitivity
of thetest was 25 |U/mL. OHC was defined asthe
presence of HCV RNA inliver and patientsin the
PBMCsin the absence of detectableviral RNA in
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serum by standard assays, can be found in anti-
HCV positiveor inanti-HCV negative patientswith
normal serum levelsor elevated LFTs of unknown
etiology (16). Thedtatistical software package SPSS
15.0 was used for statistical analysis. We compared
diagnostic tests with Mc Nemar Test.

RESULTS

Themean age of the patientswas58.5+13.9

yearsand 56% were male. Themean levelsof ALT
andASTwerel17+1.11U/Land16.1+7.21U/L,
respectively. Four (4%) patients were positive for
HBSsAQ, 47 (47%) were positivefor anti-HBc and 53
were (53%) positivefor anti-HBs. Wefound that 19
out of the 100 patients testing positive for at |least
oneof thesetests; anti-HCV, plasmaHCV RNA and
PBMCsRNA. Out of 100 patients, 10 were positive
for anti-HCV, 11 were positivefor plasmaHCV RNA
and 7 positivefor PBMCsHCV RNA (Table1). None
of these patients were tested positive for other
serological markers.
Five of 10 patients whose anti-HCV positive were
both negative for RNA in plasmaand PBMCs. Six
(6.7%) out of 90 patients whose anti-HCV were
negative, HCV RNA in plasmawere positive. All the
patientswithlow levelsof HCV RNA inplasmawere
negativein PBMCs. RNA levelswere between 33-
338IU/mL. Noneof theanti-HCV negative patients
whosetest are not determined simultaneously HCV
RNA positive in both plasma and PBMCs. Three
(3.6%) out of 84 patientsin both anti-HCV and plasma
HCV RNA negative group, HCV RNA in PBMCs
were positive and defined as OHC. LFT levelsand
other serological markers were all negativein this
group of patient. HCV RNA in PBMCs were al
negative in seven patients with the level of plasma
HCV RNA were under 500 IU/mL. HCV RNA in
PBMCs was detected in four patients, their HCV
RNA results were over 500 IU/mL. The point
prevalence of OHC was determined as 3.6%. We
evaluated diagnostic tests. Based on our evaluation
HCV prevalence was found 14 % when two test
results (HCV RNA in plasma and PBMCs) were
assessed, and with all three diagnostic tests the
HCV prevelancewas 19 %.

Thediagnostic testswere compared with
Mc Nemar Test and found medium concordance
between anti-HCV and HCV RNA in plasmaand
PBMCs(Table2) .
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Table 1. Positive results for anti-HCV, HCV RNA in plasma and PBMCs

Patient Anti-HCV HCV RNA in HCV RNA in
number Plasma(lU/mL) PBMCs (1U/mL)
1 (+) Q) Q)
2 (+) (+) (67.300) (+) (974)
3 Q) Q) (+) (<25)
4 (+) Q) Q)
5 (+) (+) (6.830) (+) (110)
6 (+) (+) (211) Q)
7 Q) Q) (+) (127)
8 Q) Q) (+) (124)
9 Q) () (<29) Q)
10 (+) Q) Q)
1 (+) ) ¢)
12 (+) (+) (3.910.000) (+) (38.800)
13 Q) (+) (79) Q)
14 (+) Q) ¢)
15 (+) (+) (3.910.000) (+) (91.900)
16 Q) (+) (48.1) Q)
17 Q) (+) (206) Q)
18 Q) (+) (33) Q)
19 Q) (+) (3398) Q)
Table 2. Comparison of HCV tests
HCV RNA in PBMCs p value
Negative Positive
HCV RNA Negative 86 (%96.6) 3(%3.4) 0.508
in Plasma Positive 7 ( %63.6) 4 ( %36.4)
Anti-HCV
HCV RNA in  Negative 84 (%94.4) 5 (%5.6) 1.000
Plasma Positive 6 (%54.5) 5 (%45.5)
Anti-HCV

HCV RNAin  Negative 87 (%93.5) 6 (%6.5) 0.508
PBMCs Positive 3 (%429) 4 (%57.1)
DISCUSSION doesnot indicate positive HCV RNA resultsat the
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HCV is an important public health
problem especialy in patients who are receiving
hemodialysis. The prevalence of HCV infectionin
hemodialysis centersvaries between 4% and 70%
(2). In Turkey the seroprevalence was 9.8% by the
end of 2009 (17). Inthisstudy when anti-HCV was
performed as a diagnostic test in hemodialysis
patients, similar rateswere found (10%).

Anti-HCV antibodies are used for the
determination of non neutralizing antibodies. More
than 90% of HCV infected patients can be confirmed
with serological tests®®. The presence of anti-HCV

same time. In the present study five (50%) of 10
patients whose anti-HCV positive were tested
negative for plasmaHCV RNA. Thisresult could
be explained by intermittent viremiaor low levels
of HCV RNA, below the detection limit of the
assay’®. Heparin could be an another factor may
causefalse negativeresults by affecting PCRZ. In
thisstudy all ssmplesweretaken beforethedialysis
treatment to prevent false negative test results.
In the present study six patients were
positivefor HCV RNA in plasmaamong anti-HCV
negative 90 patients. None of the patients whose
anti-HCV negative, werenot determined positivefor
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HCV RNA simultaneously in both plasma and
PBMC:s. It is possible that OHC could occur with
mutant strains. A mutation affects the trandational
capacity, the stage of capsule formation or the
releasing phase of the virion into the bloodstream.
Thisleadsto alow level of viremia and anti-HCV.
Low levels of antibodies and HCV RNA cannot be
determined because of the existing sensitivity of the
serological and PCR methods'®. Clonal and sequence
analysishave been performed in different regions of
genomesin patientswith OHC, however no mutations
werefound to prevent the detection of anti-HCV. For
thisreason, OHC may berelated to unidentified vira
and host factors®. All patients with low levels of
HCV RNA inplasmawerenegativein PBMCsinthe
present study. In recent years positive test results
for HCV RNA inplasmain spiteof negativeresultsin
PBM Cswasattributed to different “ quasispecies’ in
both plasma and blood cells?. Similar results have
asobeenreportedinliterature. PBM Csfrom 56 viremic
blood donors have al so analyzed for the presence of
HCV RNA and 43 out of 56 donorsHCV RNA was
detected in aprior study?.

Inthisstudy 3 out of 100 patients defined
asOHC. Thisinfection distributed worldwide and
defined as the presence of HCV RNA inliver and
in PBM Csin the absence of detectableviral RNA
in serum with normal or elevated LFTs. The
presence of the antigenome HCV RNA chain has
been shown in both PBMCs and the liver®. It is
known asan indicator for viral replication®. Inthe
literature OHC has been demonstrated in 0-50% of
patients by detecting HCV RNA in PBMCs and
also 0-83 % of patients by liver biopsy°. Positive
stranded HCV RNA has been detected in liver
tissuein 57 out of 100 patients were both negative
for anti-HCV and HCV RNA and abnormal LFTs.
Vira RNA in PBMCswere positivein 70 out of 100
patients’. In the present study point prevalence of
OHC infection was determined 3.6%.

The rate of OHC has been determined
10%. in patients with SVR® and 45% in patients
receiving hemodialysiswith abnormad LFTsand naive
for hepatic viral infections®. Hemodiaysis patients
areat higher risk for HCV. Hepatotropic virusesand
also OHC was investigated for the etiology of
elevated LFTs among patients receiving
hemodialysis. Conversely OHC may occur in patients
with norma LFTs(10, 26-28). Nineout of 276 patients
with normal LFTs have been evaluated as OHC?.
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The presence of OHC has been studied among
hemodiaysis patients with elevated LFTs, though
LFT abnormalitiesare not commoninthispopulation.
LFT levelswereaso normd inthisstudy.

In this present study, 19 out of the 100
patients tested positive for at least one of these
tests: anti-HCV, HCV RNA inplasmaandin PBMCs.
Diagnostic tests were independently evaluated
and the frequency of HCV infection was
determined at different rates. Thefrequency of OHC
was determined as 3.6%. When we assessed the
frequency of HCV infection accordingto RNA in
plasmaand PBMCs, HCV prevalence was found
14%,; with all threediagnostic tests, HCV prevaence
was 19%. HCV RNA in PBMCs was hegativein
seven patientswith HCV RNA plasmalevelsunder
500 1U/ml. HCV RNA in PBM Csand plasmawere
found infour out of 14 patients positive and HCV
RNA plasma levels were over 500 1U/ml. Four
patients. These results may be depends on assay
sensitivity or sequestered HCV RNA in blood
circulation, HCV RNA in plasmalevels could be
below the test limit value and be detected as
negative. Cadtillo, et al.,® indicated OHC in patients
with the presence of HCV RNA intheliver despite
negativeresultsfor anti-HCV and for serum HCV
RNA; 36% of 122 patients with HCV anti-core
tested positive, 57% tested positivefor HCV RNA
in serum after ultracentrifugation and 61% tested
positivefor HCV RNA inthe PBMCs. 91% of the
patientswere positive for at least one marker with
combining the results of the assays,. Testing for
all these tests may also help for the diagnosis
without the need of liver biopsy. If a patient’s
intrahepatic HCV RNA load is significantly
elevated, all three HCV infection markerscould be
positive with high probability, while a positive
resultin one or two markersindicatesalower HCV-
RNA load.

Viremia should be followed up by
appropriate assays periodically, especially in risk
groups such as the hemodialysis population
because viremia could be transient®®. The main
limitation of this research was not to evaluate
viremiawith recurrent blood samples. Carreno, et
al.,*? reported that specific methodological
monitoring is useful for the diagnosis of OHC. If
the patient isavailablefor liver biopsy, the biopsy
should be performed for HCV RNA testing. If the
patient is not available for liver biopsy, it is
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necessary to investigate HCV RNA in serum after
ultracentrifugation and in PBMCs. When at |east
one of the diagnostic test resultsis positive, OHC
can be diagnosed. If the results of both tests are
negative, it is suggested to exclude the diagnosis
of OHC and perform the tests every three to four
months for a period of one year'?. Similar
methodological approaches could be useful to
assess pathological, biochemical, and clinical
results of OHC in patientsreceiving hemodialysis.
Antiviral therapy provides HCV RNA
clearance, with biochemical and histological
improvement in CHC patients. Although OHC isa
mild disease, it can cause histological liver damage,
including cirrhosis” 3. Detection of low levels of
viral replication in hepatocytes, may indicate
ongoing liver damage, and oncogenic
transformation®. For thisreason it isimportant to
identify those patientsin terms of treatment®. The
presence of low amountsof HCV RNA may remain
detectable lifelong and could be important for
transmission through hemodialysis units.

CONCLUSON

Inthisstudy prevalence of OHC infection
(3.6 %) determined by the presence of HCV RNA
in PBM Csamong hemodialysis patients. Asaresult
of this study when aliver biopsy is not available
for HCV RNA detection, the diagnosis can be made
by testing with a highly sensitive real time PCR
technique, for the presenceof vird RNA in PBMC:s.
This study have some important limitations. We
did not ableto demostrate genotype of HCV strains
and follow up viremiaperiodically. Thereisstill a
significant proportion of patients remained
undiagnosed so further investigations in larger
patient groups are needed.
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