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Abstract Clinical features, aminotransferases levels, and antibody to
HCV have only limited correlation with the activity of liver disease and cannot
accurately predict persistence versus eradication of the virus in haemodialysis patients.
Although permanent loss of serum HCV RNA appears to correlate with resolution of
the disease, little is known about the predictive value of a single HCV RNA value. The
aim of the study was to evaluate the viraemia in the serum of HCV antibody positive
haemodialysis patients during a period of 3 years.

The study group consisted of 65 HCV antibody positive patients from our
dialysis unit. HCV antibodies were measured every 6 months by ELISA third-gene-
ration assay. The presence of serum HCV RNA was assessed by reverse-transcriptase
polymerase chain reaction (RT-PCR) once a year during the period of 3 years. Serum
levels of aminotransferases were measured monthly with standard automated analyzers.

There were three different patterns of viraemia after the third assesment of the
serum HCV RNA in HCV antibody positive patients: 47% (30/65) were persistently
HCV RNA positive, 38% (25/65) were intermittently HCV RNA positive, and 15%
(10/65) were persistently HCV RNA negative. The dominant genotype was 1a, detected
in 97% of the patients positive for HCV RNA. The HCV RNA persistently positive
patients had significantly higher levels of ALT compared to HCV RNA persistently
negative patients (50.07 £ 30.0 vs. 28.5 + 10.0 U/L, p < 0.027). There was no significant
difference between the three groups of patients according to age, haemodialysis dura-
tion, and serum levels of AST.
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This pattern of intermittent viraemia clearly showed that a single negative
result of the presence of serum HCV RNA in an HCV antibody positive patient should
not be taken as a proof of a persistent resolution of HCV. Thus, repeated testing for
HCV RNA is necessary to assess viraemia accurately in HCV antibody positive
patients. HCV antibody positive patients who were persistently serum HCV RNA nega-
tive could be potentially infectious because of the possibility of the persistence of occult
hepatitis C.

Key words: hepatitis C, haemodialysis patients, intermittent viraemia, occult hepa-
titis C.

Introduction

A growing literature has described a very high prevalence of hepatitis C
virus (HCV) infection in haemodialysis patients. Diagnosis of HCV infection is
based on serological detection of HCV antibodies in the serum of haemodialysis
patients. The investigators reported a prevalence of 1% to 80% in haemodialysis
patients in contrast to a prevalence of 0.3% to 1.5% in the general population
[1-5].

Retrospective and prospective studies of the natural history of HCV
infection in the general population demonstrated that acute infection progressed
to chronic infection in 85% of the infected persons and spontaneous clearance
of the virus was assessed in 15% of the patients [6]. The assessment of the
natural history of HCV infection in haemodialysis patients was difficult to
obtain for several reasons. The clinical course of HCV infection usually extends
over decades rather then years, whereas haemodialysis patients generally have
higher morbidity and mortality rates than the general population due to their age
and co-morbid conditions, making the long-term consequences of HCV in-
fection difficult to establish. Another reason was limited performance of liver
biopsy in haemodialysis patients due to possible hemorrhagic complications [7,
8].

Clinical features, aminotransferases levels, and antibody to HCV have
only a limited correlation with the activity of liver disease and cannot accurately
predict persistence versus eradication of the virus. Reversed transcriptase-
polymerase chain reaction (RT-PCR) has been introduced as a sensitive test to
detect HCV RNA in the serum of infected persons [9, 10]. Although permanent
loss of serum HCV RNA appears to correlate with resolution of the disease,
little is known about the predictive value of a single HCV RNA value.

The aim of this study was to evaluate the viraemia in the serum of HCV
antibody positive haemodialysis patients during a period of 3 years.
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Patients and methods

The total number of HCV antibody positive patients was 108 (60%) in our
dialysis unit. The study group included 65 HCV antibody positive patients. The rest
of the patients were not enrolled into the study for reasons of failure to provide
informed consent or an inadequate observation period. None of the patients from
the study group underwent antiviral treatment during the study and there were no
HBs Ag positive patients. All patients received bicarbonate dialysis, and dialysis
treatments were performed 3 times per week with a duration of 4 hours.

HCV antibodies were measured every 6 months by ELISA third-gene-
ration assay. The presence of HCV RNA in the serum of the study group was
assessed by reverse-transcriptase polymerase chain reaction (AMPLICOR Hepa-
titis C Virus Test, version 2.0, Roche) once a year during the period of 3 years.
HCV genotype was analyzed by reverse transcriptase polymerase chain reaction
followed by hybridization of amplified products.

Serum levels of alanine and aspartat aminotransferases (ALT and AST)
were measured monthly with standard automated analyzers. The normal range
for our laboratory was 4 to 34 U/L for AST and 3 to 45 U/L for ALT.

Statistical analysis

Numerical data were expressed as means. One way ANOVA was used
for group mean comparison between the different groups of patients according
to serum HCV RNA status and p less than 0.05 was considered significant.
Statistical analysis was performed using the Statistica version 7 program for
Microsoft Windows.

Results

The study group included 65 HCV antibody positive haemodialysis pa-
tients. The mean age of the patients was 54.1 years (range, 27 to 87 years). The
mean haemodialysis duration was 148.1 months (range, 7 to 312 months). The
demographic characteristics of patients enrolled in the study are given in Table 1.

There were three different patterns of viraemia after the third assesment
of the presence of HCV RNA in the serum of HCV antibody positive haemo-
dialysis patients. Most of the patients, 47% (30/65), were persistently HCV
RNA positive, 38% of the patients (25/65) were intermittently HCV RNA
positive, and 15% of the patients (10/65) were persistently HCV RNA negative,
Figure 1. The dominant genotype was la, detected in 97% of the patients
positive for HCV RNA.
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Table 1 — Tabena 1

Demographic characteristics of patients from the study group
Lemozpaghcku kapakitiepuciiuku Ha UCHUILY8aHUIlle TAUUEHITIU

No

Male/female 38/27
X=£SD

Age (years) 54.12 +12.38
HD duration (months) 148.17 +£72.84
Renal disease No
Glomerulonephritis 21
Nephrosclerosis 8
Diabetic nephropathy 3
Interstitial nephritis 13
Adult polycystic renal disease 4
Unknown cause 16

25
(38%) 30

(47%)

10
(15%)

I HCV RNA positive B HCV RNA negative [ HCV RNA intermittent

Figure 1 — Distribution of HCV RNA status in the HCV antibody positive patients
after the third assesment of viraemia
Cauxka 1 — Hucitipubyyuja na XI{B PHA citiaitiycoii kaj iayueHitiuitie
co flo3uitiugeH HA0O Ha ipoitusitieaaitia kon X1[B, iio iipeitioitio 00pedyaarbe
Ha supemujaita
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Group mean comparison between the patients with different HCV RNA
status according to age, haemodialysis duration, and serum levels of amino-
transferases is presented in Table 2.

Table 2 — Tabena 2

Group mean comparison between patients with different HCV RNA status
Ciiopeoba tiomely nayueniniuitie co pazauder XI1[B PHA citiaitiyc

HCV RNA HD duration
status Age (yr) (mo) AST (U/L) ALT (U/L)
HCV RNA
positive 53.50 +£13.77 142.63 £ 78.95 37.00 £ 16.03 50.77 = 20.52%
HCV RNA
negative 59.40 £ 13.50 176.40 + 65.74 27.66 +13.97 28.49 + 11.20%
HCV RNA
intermittent 52.76 + 12.38 143.52 + 67.84 29.54 +13.08 42.23 +£28.62

¥ p < 0.027 HCV RNA positive vs. HCV RNA negative patients

As is shown in Table 2, HCV RNA persistently positive patients had
significantly higher levels of ALT compared to HCV RNA persistently negative
patients (50.07 + 30.0 vs. 28.5 = 10.0 U/L, p < 0.027). There was no significant
difference in serum levels of ALT between HCV RNA persistently positive
patients and those with intermittent viraemia, the same as in the comparison
between HCV RNA persistently negative patients and those with intermittent
viraemia. In addition, there was no significant difference between the three
groups of patients according to age, haemodialysis duration, and serum levels of
AST.

Disscusion

The natural history of chronic hepatitis C in haemodialysis patients has
not been studied extensively. To date, several prior reports have appeared in the
literature that considered fluctuations of hepatitis C viraemia over time. Fabrizi
F. et al. prospectively studied fluctuations of HCV RNA in serum from 52 HCV
antibody positive haemodialysis patients, measuring viraemia monthly during a
period of 13 months [11]. They observed three different patterns of viraemia:
persistent viraemia in 44% of the patients, intermittent viraemia in 33%, and an
absence of viraemia in 23% of the patients. Patients with persistent viraemia
had a significantly higher viral load and significantly higher serum levels of
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aminotransferases compared to patients with intermittent viraemia. Umlauft F.
et al. documented that 65% (20/31) of HCV antibody positive haemodialysis
patients were persistently HCV RNA positive and 35% (11/31) of the patients
had a fluctuating course of viraemia with virus-free intervals of up to 4 weeks
[12]. With the exception of a lower initial viral load in patients with fluctuating
viraemia, there was no statistical difference in age, sex, duration of haemo-
dialysis or serum ALT levels compared to patients with persistent viraemia. In
our study, 38% of HCV antibody positive patients had a fluctuating course of
viraemia. There was no significant difference in age, haemodialysis duration
and serum levels of aminotransferases between persistently HCV RNA positive
patients and those with a fluctuating course of viraemia. Several possible causes
of the fluctuating course of viraemia among haemodialysis patients were des-
cribed: the passage of HCV particles into the dialysis compartment [13, 14], the
entrapment of HCV particles at the surface of the dialysis membrane [15, 16],
destruction of HCV particles by the pressure applied for haemodialysis [17],
and an increase in native interferon activity by the dialysis membrane [18, 19].

We found that 15% of HCV antibody positive patients were persistently
serum HCV RNA negative over the 3-year study. Does repeatedly negative
HCV RNA in serum necessarily reflect spontaneous clearance of the virus in
HCYV antibody positive patients? Carreno V. et al. analyzed 12 HCV antibody
positive patients with undetectable serum viral RNA and normal ALT levels in
order to determine if there was a clearance of HCV [20]. These patients
underwent a programmed interventional laparoscopy for performing the liver
biopsy. The HCV RNA was detected in the liver in 10/12 (85%) of the patients,
and it was also found that HCV was replicating in the hepatocytes of those
patients. Viral RNA was also found in the peripheral blood mononuclear cells
(PBMC:s) in 6/12 (50%) of the patients.

Occult hepatitis C is a new, recently-characterized entity, which can be
presented in two different clinical forms [21]:

— HCV antibody positive patients with normal levels of liver enzymes
and without serum HCV RNA and

— HCV antibody and HCV RNA negative patients with abnormal liver
function

Castillo et al. first described the role of occult hepatitis C in chronic
liver disease of unknown etiology in January 2004 [22]. They performed liver
biopsies on 100 patients with persistently abnormal liver function, but repea-
tedly HCV antibody and serum HCV RNA negative. A reverse-transcription
polymerase chain reaction found that 57% of them had HCV RNA in their liver.
Moreover, 70% of the patients with intra-hepatic HCV RNA also had viral
RNA in their PBMCs. Once occult hepatitis C infection was identified, the
important question was whether the clinical characteristics of this infection

Contributions, Sec. Biol. Med. Sci., XXIX/2 (2008), 201-211



Patterns of viraemia ... 207

differ from the clinical course found in chronic hepatitis C. Trying to answer
this question, the biochemical, virological and histological features of a group
of 68 patients with occult hepatitis C were compared with those of a group of 69
patients with chronic hepatitis C [23]. Serum levels of alanine aminotrans-
ferases, necroinflamatory activity and fibrosis, and the percentage of HCV-
infected hepatocytes were significantly higher in the group of patients with
chronic hepatitis C than in the group with occult hepatitis C. It was concluded
that occult hepatitis C is a milder disease, with less liver damage than chronic
hepatitis C. To study the issue whether the virus could replicate in PBMCs, 18
patients with occult hepatitis C (intra-hepatic HCV RNA positive) were tested
for HCV RNA in their PBMCs [24]. It was found that 61% of the patients with
occult hepatitis C had HCV RNA in their PBMCs. Testing for viral RNA in
PBMCs should be much more reliable in identifying patients with occult
infection when liver biopsy is not available.

To date, there are only two studies which have identified the occult
hepatitis C in haemodialysis patients. Thongsawat S. et al. enrolled 231 haemo-
dialysis patients from three dialysis centres in Thailand [25]. The presence of
HCV antibodies and serum HCV RNA was tested every 6 months for 3 years.
Isolation of peripheral blood mononuclear cells (PBMCs) and their additional
testing for the presence of viral RNA was also done during the follow-up. Their
results showed that 35 patients were HCV antibody and serum HCV RNA
positive at the time of enrolment, 51 patients seroconverted during the follow-
up, and 2 out of 11 HCV antibody positive patients who transiently lost the
detectable serum HCV RNA during the follow up tested positive for viral RNA
in their PBMCs. Barril G. et al. tested 109 haemodialysis patients who were
repeatedly HCV antibody and serum HCV RNA negative, and also had
abnormal liver function of unknown cause [26]. Occult hepatitis C was found in
45% (49/109) of the patients, determined by the presence of HCV RNA in their
PBMCs. Patients with occult hepatitis C had spent a significantly longer time on
haemodialysis and had significantly higher mean alanine aminotransferase
levels during the 6 months before the study entry.

In conclusion, three different patterns of viraemia in the serum of HCV
antibody positive haemodialysis patients were observed: persistent viraemia,
interminent viraemia, and an absence of viraemia. Patients with persistent virae-
mia had greater aminotransferase levels than those observed in haemodialysis
patients with intermittent or with absence of viraemia. This pattern of
intermittent viraemia clearly showed that a single negative result of the presence
of HCV RNA in the serum of HCV antibody positive patient should not be
taken as proof of a persistent resolution of HCV infection. Thus, repeated tes-
ting for HCV RNA is necessary to assess viraemia accurately in HCV antibody
positive patients. HCV antibody positive patients who were persistently serum
HCV RNA negative could be potentially infectious because of the possibility of
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the persistence of occult hepatitis C. Thus serum HCV RNA testing should be
supplemented with PBMCs testing to maximize the diagnostic sensitivity of
HCV infection in the haemodialysis population. Further studies involving a
large number of patients with a much longer observation period are required to
elucidate the natural history and clinical implications of occult hepatitis C in
haemodialysis patients.
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Pesnume

BNI10BU BUPEMUJA KAJ XEMOJINJAJIM3HUTE TAIIMEHTHN
CO XEITATUT 1Y

IlexoBa-Bugnvmucku I1.,! Acanu A.,! Cennm I.,! T'enes C.,' ITonenakoBuk M.,"”
Mukone A.!

! Ynueepsuitieiticka kaunuka 3a Hegppoaozuja, Croiije, P. Maxeoonuja
2 Maxedoncka akaoemuja Ha HAyKUilie U yMeHOCIuLe,
Croiije, P. Makeoonuja

KnuHuykuTe KapakTepUCTUKH, aMHHOTpaHC(epa3HaTa aKTUBHOCT U
nporuBTenata KoH xematut LI Bupycor (XIIB) crabo kopenupaaT cO CTEEHOT
Ha LPHOAPOOHOTO OLITETYBake U HE MOXKAT Aa o NPeABUAAT MPUCYCTBOTO WU
eJMMUHAaNKjaTa Ha BUPYCOT Kaj XeMOAUjaJIu3HUTE NalMeHTH. VMcue3HyBameTo Ha
XIIB PHA Bo cepyMOT ce moBp3yBa €O €JIMMMHAalldjaTa Ha BUPYCOT, HO CeNakK
MaJIKy ce 3Hae 3a IpefMKaTUBHATa BPEJAHOCT Ha €[cH €IUHCTBEH HEraTUBEH pe-
3yaTat npu TectupameTo Ha XLIB PHA. Llenta Ha cryamjaTa Gemie jja ce ofpe-
laT BUIOBHUTE Ha cepyMcKkara Bupemuja (XIIB PHA) kaj xeMoujanu3HuTe Naiu-
€HTH, CO MO3UTUBEH HAOJ Ha NMpoTHuBTenaTta KoH X1IB, Bo TEKOT Ha TPUTOAUIL-
HOTO HCJIEeyBame.

Bo cryaujaTa 6ea BkiaydeHM 65 ManyeHT Ha XeMOJjajin3a CO MO3UTUBEH
Haop Ha nporuBTenata kKoH XIIB. IlpucycrBoTo Ha nporusTenaTta KoH XIIB
6eute ogpeaysaHo cnope MetonoT Ha EJIMCA op TpeTaTa reHepanuja, Ha CeKOu
6 mecenu. IlpucycrBotro Ha XLUB PHA BO cepyMoT Ha ucnutanuuute Oelie
OfpeflyBaHO CIIOPEl METOAOT Ha BEpUDKHA peaklidja Ha MoJuUMepasaTa co pe-
Bep3HA TPAHCKPUIITA3a, €JHAlll TOAMUIIHO BO Nepuoj off Tpu roguHu. CepyMcKuTe
BpEIHOCTU HAa aMUHOTpaHcepasuTe O6ea ofpeayBaHu eHAlll MECEUHO.

Hcnuranuiure 6ea MofeJeHd BO TPU I'PYIH CHOped BUAOT HAa CEpyM-
ckata Bupemyja: nocrojaHo X1IB PHA no3utusHu 6ea 47%, 38% wnmaa mHTEp-
MuTeHTHa Bupemuja u 15% 0Oea mocrojano X1IB PHA neratuBum. [loMuHaHTEH
reHoTun Oemte la, mpucyTeH Kaj 97% opf UCIUTYBaHUTE NALUEHTH CO MO3UTHBEH
Haon Ha XIIB PHA. IManuenture Kou 6ea mocrojano XLIB PHA nmo3utuBHE ce
OJJINKYyBaa CO CUTHU(PMKAHTHO INMOBUCOKU BpepHocTd 3a AJIT cnopeneHo co
ManyueHTuTe co nocrojaHo HeratueH Haox Ha XIIB PHA (50.07 + 30.0 vs. 28.5 +
10.0 U/L, p <0.027). He nocroelie curaugukaHTHa pa3jiika IoMely TpuTe rpynu
Ha NalMeHTH BO OfHOC Ha HMBHATa BO3pacCT, XeMOAMjAJIM3HUOT CTaX M CEPyM-
ckata BpegHocT Ha ACT.

IIpucycTBOTO Ha HMHTEPMHUTEHTHATa BHpEMHja IMOKaxyBa J[eKa efleH
€IMHCTBEH HEraTUBEH pe3ylTaT npu TecTupambeTo Ha XIIB PHA Bo cepymoT He
cMee fla ce 3eMe Kako fjoKa3 3a enumuHamyja Ha XLIB ox opranmsmot. [ToTpeGHO
e nmoBeKekpaTHO TecTtupame Ha XLIB PHA Bo cepyMOT Kaj HanyeHTUTe co Mpo-
TuBTesa KoH XLIB co 1en ga ce ogpean BUpeMUUHUOT ctaTyc. Kaj manueHTn Kon
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ce MO3WTHMBHHU 3a npoTtuBTenaTa KoH XLIB, Ho ce moctojano XLIB PHA Hera-
THUBHHU, TIOCTOU ONACHOCT NMOTEHIMjaTHO fja ce MH(EKTUBHU 3apafl NOCTOCHETO
Ha OKyJITHa nHdekyja co X1IB.

KJIy‘lHI/I 360[)0]}1/1: XCnaTuT I_I, XeMOIII/IjaIII/ISHI/I NMalueHT, UHTCPMUTEHTHA
BHpEMHUja, OKyJITeH xenaTut L.
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