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HGV-HCV/HBV co-infection in India:

A pilot study

Amruta D. Pathare, Anand S. Deshpande’

Abstract:

Background: Hepatitis G virus (HGV) is newly identified virus, transmitted by infected blood and blood products. Effect of
HGV infection on liver diseases is not well known. Aims: Co-infection of HGV with hepatitis B virus (HBV) and hepatitis C
virus (HCV) infection has been reported however; very limited data is available from India. Therefore, we have performed
a pilot study for the presence of co-infection of HGV in chronic liver disease patients. Setting and Design: The study
was performed in research laboratory at PD. Hinduja National hospital and Medical research center, Mahim, Mumbai.
Prospective study was designed. Methods and Materials: Forty HBV, HCV related chronic liver disease patients were
studied. Forty randomly selected voluntary healthy blood donors visiting our blood bank were included as controls.
Serum bilirubin, alanine aminotransferase (ALT), Aspartate aminotransferase (AST) and alkaline phosphatase (ALP) were
estimated. HGV infection was detected by using reverse transcriptase molony murine leukemia virus (M-MLV) with the
help of HGV 340/625IC kit (Sacace, Italy). Results and Conclusion: One HCV positive patient had infection with HGV

among 40 HBV/HCV chronic liver disease patients.
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Introduction

Hepatitis G virus (HGV) is a newly identified RNA
virus belonging to flaviviridae family." It can be
transmitted efficiently by blood transfusion, sexual
route and other parenteral mechanism.” Available
reports suggest that HGV is more prevalent in high risk
groups such as hemodialysis patients, hemophiliacs
and intravenous drug abusers.”) Infection of HGV
has also been detected in chronically infected patients
with other hepatotrophic viruses such as HBV or HCV.
Its prevalence ranges from 3.2-21% in HBV/HCV
positive chronic liver disease patients all over the
world.*3 The virus has a global distribution and is
reported to be present within 0%-4.95% in healthy
blood donors.*® The pathogenic implication of HGV
infection in liver disease is controversial.”! In India,
very little data is available on prevalence of HGV in
hepatitis patients.*") We undertook a pilot study to
detect the presence of HGV viremia among patients
with HBV or HCV positive chronic liver disease and
in healthy blood donors. As routine blood donors
screening procedure does not include testing for HGV,
it will be worthwhile to detect its presence in healthy
blood donors as it might help in reducing the possible
risk of transmission of HGV in blood units.

Materials and Methods

Sample population: During the year 2008-2010,
forty consecutive HBV/HCV patients with chronic
liver disease and forty randomly selected healthy

blood donors (controls) were studied. Patients with
HBV/HCV chronic liver disease were selected on
the basis of positive HBsAg/anti HCV serological
test. Blood donors (age range 17-59 years) referring
to Blood Transfusion Centre of P.D. Hinduja
National Hospital and MRC were selected as per
routine blood donor screening criteria. None of the
donors had a past history of transfusion, jaundice
and viral hepatitis. Donor’s positive for human
immunodeficiency virus (HIV), hepatitis B virus
(HBV), hepatitis C virus (HCV), syphilis and malaria
were excluded from the control group. The study has
been approved by institutional review board (IRB)
and ethics committee (EC).

Biochemical testing: Serum levels of total
bilirubin, alanine aminotransferase (ALT), aspartate
aminotransferase (AST), alkaline phosphatase (ALP)
were estimated in patients and controls using
SYNCHRON CX® System(s).

Molecular Methods: HGV RNA was assayed
by reverse transcription PCR (RT PCR) (using
HGV340/625 IC kit, Sacace, Italy). RNA was
extracted from plasma samples using “Ribo-Sorb
Extraction kit (‘Sacace, Italy)” as described in the
manufacturer’s instructions. The extracted RNA
was subjected to reverse transcription (by “Reveta
R kit”, Sacace, Italy), in which cDNA synthesis
was carried out at 37°C for 30 minutes using
deoxyoligonucleotide primer and M-MLV reverse
transcriptase enzyme (provided by the kit) using
a thermal cycler (M] thermal cycler). This was
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followed by amplification conditions (as per ‘HGV 340/625IC
kit’, Sacace, Italy): initial denaturation at 95°C for 5 minutes;
42 cycles each of 95°C for 10 seconds, 67°C for 10 seconds, 72°C
for 10 seconds and final extension at 72°C for 1 min (M] thermal
cycler). Negative control of amplification and positive control of
amplification were maintained as provided by the kit. Internal
control which serves as amplification control was used to amplify
625 bp regions in order to identify possible reaction inhibition.
DNA amplicons were analyzed by 2% agarose gel electrophoresis
and visualized by ultraviolet fluorescence. Presence of 340 base
pair band was considered positive for HGV RNA. The sensitivity
of this assay was 100 viral copies/ml and specificity was 100%.
To prevent cross contamination, RNA extraction, preparation of
reaction mixture, PCR amplification and handling of PCR product
were done in separate rooms. Furthermore, all protocols were
performed in laminar hood irradiated with UV light before use.
HGYV 340/625IC kit (Sacace, Italy) has been validated using known
positive serum sample of HGV infected person having viral load
of 107 copies/ml. This sample was gifted by National Institute of
Health; Bethesda (U.S.) The sample was run along with the positive
and negative controls of the kit.

Result

Among forty HBV/HCV positive patients group, one HCV
related cirrhosis patient was found to be co-infected with HGV
[Figure 1]. This was confirmed by repeat testing. Serum levels of
liver function tests of this patient were towards higher side of
normal as follows: serum bilirubin (2.30 mg/dl, NR: 0.20-1.0), AST
(103 mg/dl, NR: 15.0-48.0), ALT (43 mg/dl, 10.0-40.0) and ALP
(124 mg/dl, 40.0-120.0). None of the healthy blood donors were
positive for the presence of HGV RNA.

Discussion

In the present study, HGV co-infection was detected in only one
HCV chronic liver disease patient. However, prevalence of HGV
in HBV/HCV positive patients was reported to be higher in other
parts of the world as tabulated below [Tables 1 and 2].

Based on the literature reviewed, HGV/HCV co-infection was
found to be more prevalent than HGV/HBV co-infection.

Indian study by Jain, et al. reported HGV prevalence of 12% (6/50)
in virus related cirrhosis patients. In another study from India,

HGYV infection was tested in high risk groups.'” It was reported
that, HGV RNA was detected in 17.7% (16/90) multi-transfused
patients and 23% (15/65) intravenous drug abusers. Of these, 93.5%
HGYV positive patients were found to be co-infected with either
HBYV (38.7%) or HCV (74.1%). Thus the dual infection was reported
in 15.5% of multi-transfused patients and 10.7% of intravenous
drug abusers. HGV was therefore found to be co-infected more
frequently with HCV than with HBV even in India."! However,
very little data is available on this issue.

Similarly, in the present study, HGV positive infection was found
to be co-infected with a HCV positive chronic liver disease patient.

In healthy blood donors, the prevalence of HGV ranges from
0.9% to 4.95% all over the world.[*®

In an Indian study by Jain, et al., 4% (2/50) prevalence of HGV
was reported among healthy blood donors.'” Another Indian
study by Thakur, et al., have reported the HGV prevalence of 0.9%
(2/221) among healthy blood donors. Of these two donors, one had
dual infection of HGV and HBV."! Praharaj, et al. reported 2.6%
(13/500) HGV prevalence in voluntary blood donors in armed
forces. Among these 13 HGV positive blood donors, 5 were co-
infected with HBV and 2 with HCV.['®

According to the reported data, the prevalence of HGV in healthy
blood donors’ population was lower than HBV/HCV positive
liver disease patients. In our study, all the controls (healthy blood
donors) were negative for HGV infection. Currently, there is no
serological assay available for the routine detection of HGV in
blood donors. Screening of donors for HGV by PCR method does
not seem to be beneficial in terms of time and cost. Therefore, it
can be said that screening of blood donors will be justified only
if, in future, more data on prevalence of HGV in healthy blood

Table 1: Prevalence of HGV in HCV chronic liver disease
patients
Ref No. Country

Total no. of No. of patients Percentage

patients tested positive
for HGV
[4] USA 99 11 11
[12] Japan 126 15 12
[13] Spain 179 12 6.7
[3] Taiwan 100 10 10
[14] Taiwan 173 30 17.3
[15] Germany 100 19 19
[16] Germany 115 18 16
[5] France 228 48 21

W =

Internal control (625bp)
HGV positive band (340bp)

Figure 1: Gel Picture: HGV-HCV co-infection Lane 1 to lane 3: samples no 27
to 29 Lane 4: positive control of amplification Lane 5: 50 bp DNA ladder Lane 6:
sample no. 30 (HCV related chronic liver disease)
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Table 2: Prevalence of HGV in HBV chronic liver disease

patients
Ref No.B  Country  Total no. No. of Percentage
of patients patients
tested positive for
HGV
[6] USA 108 20 19
[12] Japan 81 4 5
[13] Spain 111 9 8.1
[3] Taiwan 220 7 3.2
[14] Taiwan 130 10 7.7
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donors will become available along with the significance of the
virus with specific disease.

In the present pilot study, we have detected one HCV-HGV
positive co-infection in 40 HBV/HCYV chronic liver disease patients.
However, clinical correlation of HGV with liver disease has been
reported to be insignificant. Our sample size was too small to
determine the prevalence of HGV; hence, large scale studies and
follow-up are needed to understand the occurrence of HGV in
HBV/HCV patients and its clinical implications.
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