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Summary:
Background: Patients on maintenance hemodialysis are at increased risk of infection with parentally

transmitted viral agents. In recent years a high prevalence of hepatitis G virus infection among end stage
renal diseases and chronic hemodialysis patients has been well documented.

Objectives: To assess the percentage and risk factors of HGV in hemodialysis patients, and to evaluate
the clinical consequences of HGV in this population.

Patients and methods: Fifty (50) patients with chronic renal failure who underwent maintenance
hemodialysis. Patients were currently attending hemodialysis department of Baghdad teaching hospital
during the period of October 2011 to January 2012, compared to forty one (41) healthy blood donors who
underwent a full blood screening tests collected from blood bank. Aged matched as a control group. Anti-
Hepatitis G antibodies (IgM and IgG) were detected using enzyme linked immunosorbant assay and HGV-
RNA was determined by RT-PCR.

Results: Hepatitis G virus -IgM and HGV-IgG were detected in 26 patients (52%) and in 36 patients
(72%) respectively. HGV-RNA was detected in 16 patients (32%). Furthermore, nine (18%) patients
revealed HGV-RNA bands and gave a positive HGV-IgM. Hepatitis G virus was significantly associated
with the history and numbers of blood pints intake among hemodialysis patients, while there were no
association with the hemodialysis duration, history of renal transplant nor with raised liver enzymes.
Conclusions: Our results showed that hemodialysis patients carry the risk for HGV infection as a major
possibility of parenteral transmission, especially by transfusion of blood and blood components. Decisions
to screen blood supplies for a transfusion-transmitted infection agent should be based on sufficient
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benefits for recipients.
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Introduction:

Hepatitis G virus (HGV) is a recently described
member of flaviviruses. The genome of the virus
consists of single-stranded RNA and has a positive
polarity. Similar to other members of the flaviviridae,
it contains a single open reading frame that encodes
the viral polyprotein (1). Although HGV is able to
persist in humans, so far a chronic hepatitis due to
HGV infection has not been reported (1, 2, 3).HGV is
highly prevalent among population groups at risk of
parenterally transmitted viral agents, but it has also a
worldwide distribution in other non-risk population
groups. Unexplained sporadic outbreaks of hepatitis by
the mid-1990s prompted the discovery of hepatitis G
virus and hepatitisGB virus C in 1995, Although
epidemiologic analyses

revealed high prevalence rates of such virus in the
hemodialysis population, their exact role in liver
disease has yet to be determined (4) However,

little is known about other modes of transmission that
could explain the high prevalence and
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teaching

worldwide distribution of this virus (4).Patients with
chronic renal failure are at high risk of acquiring this
virus because they require frequent blood transfusions
and undergo medical procedures that accompany
bleeding (5, 6).

Patients and Methods:

A cross-sectional study involved fifty patients with
chronic renal failure who underwent hemodialysis for
at least six months and above. Patients were currently
attending hemodialysis department of Baghdad
teaching hospital during the period of October 2011 to
January 2012. Their ages ranged from 15 to 72 years
with mean +SD was equal to 48.52+14.77 years.
Compared to Forty one healthy blood donors who
were already under screening test for HBsAg, anti-
HCV antibodies, HIV-antigen and anti-HIV antibodies
and they were attending Iragi blood bank center age
and sex matched as a control group.Five ml blood
samples were harvested from all study groups,
centrifuged for 10 min X 3000 rpm, then the serum
were divided into several 0.5 ml aliquots in Eppendorf
tubes. All sera were immediately frozen at -20 C°.The
sera were tested for HGV-IgM and HGV-IgG using
Enzyme-Linked Immunosorbent Assay (ELISA) in
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Technique used human IgM and IgG as the antigen
coated the micro wells plate. Sample Diluents and
samples were added to the appropriate microtiter plate
wells and incubated, and then Horseradish Peroxidase
(HRP)-conjugated anti-human IgM was added and
incubated. After that substrate solution was added to
each well. The enzyme-substrate reaction was
terminated by the addition of a sulphuric acid solution
and the color  change  was measured
spectrophotometrically at a wavelength of 450 nm + 2
nm. The concentration of human hepatitis G virus
antibody (IgM) and (lIgG) in the samples was then
determined by comparing the O.D. of the samples to
the standard curve (Cusabio China).HGV RNA in
serum was determined by reverse transcription (RT)
and amplification by PCR was carried in Iragi Central
Health Laboratory. RNA was extracted from 150ul
using RNA extraction kit (Ribo-virus extraction Kkit,
REF. K-2/C, Sacace Biotechnologies, Italy).
Complementary DNA(cDNA) was synthesized by
added 10 pl of Reaction Mix to 10 ul of extracted
RNA then 30 minutes incubation at 37°C finally 20 ml
of TE-buffer was added. PCR amplification was
carried out using a commercial kit (HGV 340/625 IC
kit, REF V-2-50R, Sacace Biotechnologies, Italy).
According to manufacturer's instructions, one positive
control was included in each run. Samples were
considered positive for HGV RNA if a band of 340bp
could seen on 2% agarose gels with ethidium bromide.
Other data included in this study (biochemical liver
function tests TSB, SAST and SALT) collected from
Laboratory reports for each patient during the follow
up period.

Statistical Analysis:

The chi-square and t- test (analysis of variances) were
used to detect the significances between variables of
our study. The SPSS program (version- 17 package
program) was done for statistical analysis. Data are
presented as means + standard deviation or, when
indicated, as absolute numbers and percentages. A P -
value of less than 0.05 was considered to be
statistically significant. Odd ratio was used as a
measure relative risk.

Results:

Serodiagnosis of Hepatitis G virus among study
groups using ELISA:

HGV-IgM was detected in 26 out of 50 patients tested
(52%) and of 41 apparently healthy blood donors
tested with anti-HGV IgM antibodies against HGV
infection were detected in 11 (26.83%) persons whom
belong to control group.Statistical significant
difference was clearly noticed (P-value=0.000). The
risk of HGV infection in patients on maintenance
hemodialysis was 2.95 times (odds ratio) as showed in
table-1.

HGV IgG was detected in 36 out of 50 patients (72%)
compared to 6 out of 41 (14.63%) of apparently
healthy blood donors. Statistical significant difference
was clearly noticed (P-value < 0.05) as showed in
table-1.

Table-1 Serodiagnosis of HGV infection

Patient*  Controls**  Total P-

Study groups No. (%) No. (%) No=91 value

Positive 26 (52) 11(26.83) 37 0.015

HOV-IOM  Negative 24 (48)  30(73.17) 54

Positive  36(72)  6(14.63) 42

HOV-I9C  \egative 14 (28)  35(8537) 49

0.000

*  Total number of patients = 50.

** Total number of controls = 41.

Detection of HGV-RNA by RT-PCR among study
groups:

Hepatitis G virus -RNA was detected in 16 (32%).
Nine (18%) of HGV-RNA positive cases had a
positive HGV-IgM with no statistical difference with
regard to control group, as illustrated with Table-2.

Table-2: Correlation between HGV IgM and HGV-
RNA among study cases

HGV IgM
HGV-RNA No. (%) L%ta('% |

Positive Negative '
Positive 9(18) 7(14) 16 (32)
Negative 17 (34) 17 (34) 34 (68)
Total 26 (52) 24 (48) 50 (100)
X2=0.170 DF=1 P-value =0.680

Figure-1 demonstrates that cDNA complementary to
HGV-RNA bands were migrated toward the 340 bp by
gel electrophoresis at the same level with positive
control.
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Figure-1: Image of HGV-cDNA that was appeared on agaros gel

HGV-RNA bands were appeared as cDNA.

From the (left): Ladder started from 0 to > 600 bp.
Positive control

Positive bands: No. 13,15,20,23,24,28,30,36,48,49
and 51

Faint bands: No. 39, 41, 42 and 43

Risk factors associated with HGV infection:

In order to assess the potential risk of HGV infection
in hemodialysis patients, risk factors were divided in
to three categories as illustrated in table- 3.

Table- 3 Risk factors and clinical relevance
associated with HGV infection

HGV-IgM
Positive* Negative**
No. (%) No. (%)

. P
Risk Factors value

History of Nill 10 (38.4) 8(33.33)
blood <5 Pints 4(15.4) 14 (58.33) 0.040
transfusion >5 Pints 12 (46.2) 2(8.34)

History  of
renal Yes 2(7.7) 1(4.2) 0.600
transplantati  No 24 (92.3) 23 (95.8) '
on
Duration of 6-12 11(42) 10(42)
Hemodialysi  13-24 5(19) 6(25) 0.408
S >24 10(39) 8(33)
TSB
(1.41+0.39
liver ) 8(30.8)  5(20.8)
enzymes 2%"12%37) 5(19.2) 3(12.5) 0.580
(mean * SD) SAST(43. 3(11.5) 5(20.8)
625+27.02

)

* Total number of positive HGV IgM cases = 26.
**Total number of negative HGV IgM cases = 24.
Notes:

A- Patients with HGV infection may have one or
more than one elevated liver enzymes.

B- Normal liver enzymes among patients group (mean
+ SD):

TSB =(0.7+0.18)

SAST = (12.6+3.31)

SALT =(11.5£3.16)

Furthermore, patients were subdivided into three
subgroups according to the number of blood pints
whom received.Significant difference were observed

between the history and numbers of blood pints intake
among hemodialysis patients with positive HGV IgM
compared to control (P-value <0.05) as the later group
denied take blood.Twelve (46.2%) of cases received
more than 5 blood pints during the preceding
years.There was no significant correlation between
renal transplant and HGV infection as demonstrated in
table-3 that shows 2 out of 26 (7.7%) cases proved to
have HGV infection and gave a history of renal
transplant whereas onlyl case out of 24 cases (4.2%)
had a history of renal transplant whom HGV infection
could not traced. The relative risk of HGV infection
was nearly 2 times in patients with history of renal
transplantation by measuring the odds ratio which was
equal to 1.92. Table-3 shows that 11 out of 26(42%)
cases gave a positive HGV-IgM who underwent
hemodialysis for 6-12 months and 10 out of 26 (39%)
HGV- IgM positive cases on maintenance
hemodialysis for more than 2 years whereas, only
5(19%) infected cases with HGV on hemodialysis
for 13-24 months duration.No statistical significance
was observed between

HGV infected cases and the duration of hemodialysis
as P- value = 0.408.

Hepatitis G Virus infection and clinical relevance:

In this study, there were 8 patients had clinical
evidence of liver diseases who were presented with
jaundice when comparing the mean serum alanine
amino transferase enzymes levels (TSB, SALT and
SAST) of 50 patients at time of their test for HGV,
table-3 shows that from all hemodialysis patients with
positive HGV-IgM, 8 cases (30.8%) had elevated TSB
mean * SD equal to (1.41 £ 0.39), 3 cases (11.5%) had
raised SAST with mean £ SD equal to (43.63 + 27.02)
and 5 (19.2%) of cases had elevated SALT with mean
+ SD equal to (43.88 + 29.7). No statistical differences
were found among hemodialysis patients and HGV
infection (P-value >0.05) compared to hemodialysis
patients with negative HGV-IgM and raised liver
enzymes and to the control group.

Discussion:

Hemodialysis patients are uniquely vulnerable to the
development of health care associated infections
because of multiple factors including exposure to
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invasive devices, the high prevalence of diabetes
mellitus, malnutrition state intrinsic to end stage renal
disease, immune suppression, the lack of physical
barriers between patients in the hemodialysis
environment, frequent hospitalization and frequent
contact with health care workers during procedures
and care (7).Liu et al. proposed that serodiagnosis of
HGV infection by ELISA method was sensitive,
specific, rapid and stable for detecting anti-HGV IgM
and is useful in early diagnosis of the HGV infection
(8). In this study, the presence of anti HGV-IgG
seems to indicate past HGV exposure and association
with immunity and protection for new infection
(9).Unfortunately there is no report on the prevalence
of HGV infection in hemodialysis patients, central Iraq
yet. Besides one study in Irag by Al-Obeidy and her
colleagues which was conducted to investigate Iraqgi
patients with chronic liver diseases (10). Until recently
HGV/GBV-C could only be detected by very sensitive
RT-PCR assays (11, 12). Poor laboratory detection of
HGV-Ag might be due to low level of HGV
antigenemia, underlying hepatitis C or B viruses co
infection, immune suppression or other host factors
(13).HGV-RNA was detected in 16 (32%) of 50 serum
samples .However, the invisibility of RNA bands by
gel electrophoresis might due to many factors either
the virus might be cleared with the appearance of
HGV-IgG.The frequency of HGV infection in our
patients was relatively near the higher rates that were
reported in hemodialysis patients from other countries,
which ranged from 3.1% in Japan (5) and up to 57.5%
which was from France (6). The seroconversion to
HGV antibodies is often associated with less
detectable HGV viremia  and detection of anti-E2
antibodies may be useful for diagnosing recovery for
HGV infection (9, 14). Non-optimal choice of PCR
primers can be another reason for differences in the
reported rates of the HGV-RNA detection. Most recent
finding has indicated that some parts of the GBV-
C/HGV genome are more variable than others (15).20
(25%) (10). Furthermore, it was recorded 2% of blood
donors in KSA had HGV infection (16), 16.1 % in
Egypt (17) and 32.6% in Iran (18).These discrepancies
in the rate of viral hepatitis G infection in dialysis
patients may reflect the diverse prevalence of country
and within different dialysis units, different length of
time on hemodialysis of the different population, also
might due to variations in the transfusion practices and
hygienic standards as had been shown per HCV
infection, socioeconomic status, sample size and
composition of the study groups.In our cases, multiple
risk factors were found to be present in these patients
of hemodialysis. The percentage of HGV infection
seems to be higher (46.2%) in hemodialysis patients
who had received five or more blood pints during their
admission to dialysis unit. Long duration of dialysis
was noted to be associated with increased presence of
anti-HGV (5, 6, 9) and among patients repeatedly

exposed to blood products (19).Although a positive
correlation between the prevalence of HGV infection
and the history and/or numbers of blood transfusion
have been reported in some studies (5, 20). Moreover,
nosocomial spread had been important and patient to
patient exposure was a significant factor in patients
with renal failure and dialysis (2).In this study, The risk
of acquired HGV infection is not associated with
increasing duration of hemodialysis. The mean
duration of patients on hemodialysis is largely
different from other study (21), It is probably related
to higher mortality rates in our patients, the effect of
political and safety status of Baghdad in the last few
years with higher immigration rate could not be
excluded (21).Renal Transplant recipients are at
increased risk of infection from transmitted viral
agents. The significant of HGV infection among
kidney transplant patients was observed by many
studies who had received transfusion of intravenous
immunoglobulin and cellular components during organ
transplantation as reported to be 27.5% by Dussol
(22).0ur findings agree with previous studies reporting
that biochemical evidence of liver inflammation is
uncommon in patients with HGV infection (10, 23).
Halarsz et al. noted that HGV infection might infect as
well as replicate in hepatocytes and might lead to some
persistently unknown complications (24). Other
reports confirmed that HGV infection to be associated
with acute (25) up to fulminant hepatitis (26). Despite
the ongoing conflicts in HGV pathogencity, our
possible explanation might be due to the immune
deficient state in hemodialysis patients and that was
explain the low effect of HGV on hepatocytes cell by
decreasing the invasion of the immune system against
liver tissue (27). Furthermore, it was shown that HGV
had the most pronounced interferon-inducing activity
(28). Our results are consistent with previous studies
which appear that patients on hemodialysis are at
increased risk of HGV infection. As well as a
pronounced frequency of HGV infection among blood
donors was found, thus further investigations are
necessary to clarify the role of HGV infection in the
development of liver disease in this clinical setting.
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