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Several novel human RNA viruses were identified in 1995-96 and were partially characterized that 

apparently can cause acute and chronic hepatitis both in monkeys and humans. These new viruses 

are related to the flavivirus hepatitis C. It is known to be distinct from other human hepatitis 

viruses (A, B, C, D, E). Three viruses, identified by investigators at Abbott Labs, have been 

termed GB-A, GB-B and GB-C. GB-A and GB-B are likely tamarin viruses whereas GB-C infects 

humans only. All these three viruses are the isolates of the same virus termed HGV, which is 

positive stranded RNA virus. The genomic sequences of these viruses have been determined by 

different researchers, which were found to be 1600 nucleotide long. Another group at Genelabs 

Technologies has identified and determined the complete genomic sequence of a virus they termed 

hepatitis G virus (HGV). Based on genomic sequence comparisons HGV is probably the same as 

GB-C. It is a highly controversial virus regarding pathogenecity, mode of transmission and site of 

replication.  

INTRODUCTION  

HEPATITIS  

‘Hepatitis’ means ‘inflammation of liver’. It can be caused by many types of infections (viral, bacterial, fungal, T.B. 

etc), toxic drugs, poisons, alcoholism, vascular disorders and immune system diseases. The major causative agent, 

nowadays, for hepatitis are viruses and out of them, hepatitis viruses commonly known as hepatotrophic viruses, are 

the most common causative agents causing hepatitis all around the world1,2. Hepatitis caused by hepatotrophic viruses 

has affected humans for centuries3,4 and was first described by Hypocrites over 2000 years ago5,6.   

Despite the development of effective vaccines to prevent hepatitis A and B, viral hepatitis caused by 

hepatotropic viruses continues to be a common problem. The Centre for Disease Control and Prevention (CDC) reports 

an annual incidence of 25 cases per hundred thousand (100,000) population of acute viral hepatitis7. The true incidence 

rate is estimated to be five times higher than the one reported by CDC8,9. Probable reasons for this disparity are under 

reporting and misdiagnosis. 

Hepatotropic viruses, the most common cause of acute viral hepatitis, can be grouped under two main categories. 

First category is the one, which is transmitted through feco-oral route, and Hepatitis A Virus and Hepatitis E Virus 

are included in this category. Second category includes the hepatitis viruses transmitted through parenteral route 

(through blood) and sexual routes; they include Hepatitis B Virus, Hepatitis C Virus, Hepatitis D Virus and Hepatitis 

G Virus. 

HEPATITIS G VIRUS  

HISTORY  

HGV, a novel flavivirus which is identical to GB Virus C, was originally discovered in a surgeon with hepatitis of 

non A and non B origin in 1995 and later identified in animals to be different from hepatitis A, B, C, D and E 

respectively. It was named as GB virus C after the initials of the surgeon, which were GB10. In 1996, another group 

claimed finding another hepatitis virus, which was named as hepatitis G virus (HGV)11,6. In 1996, it was identified 

that both GB virus C and HGV are the different isolates of the same virus and that both share same structure which is 

nowadays commonly known as HGV10,12. 

STRUCTURE  



HGV is a positive, single stranded RNA virus that shares about 25–40 % homology with HCV13,14; containing 

approximately 9400 nucleotides, have a genomic organization resembling that of flaviviridae (Hepacivirus). Genome 

structure is 9,.4-kb RNA and virus particle is probably 30–60 nm. Morphology is enveloped and incubation period is 

30–120 days15. HCV and HGV are transmitted from person to person by the same methods, that are parenteral and 

sexual routes, and above all 1 out of every 5 hepatitis-infected patients from HCV also carries HGV1,16.  

HGV genome organization was found to be similar to that of HCV with a single open reading frame and 5’ and 3’ 

untranslated regions. In addition analysis of the predicted amino acids sequences indicated the presence of structural 

and non-structural proteins as well as a number of putative proteolytic cleavage sites in a relative position found in 

HCV. So, it can be assumed that HGV replicates through negative strand RNA and hence its presence can be 

regarded as a direct evidence of viral replication17. 

PREVALENCE OF HGV INFECTION  

In Acute Hepatitis  
Cryptogenic 3–20 %  
HBsAg positive 5–25 %  
Anti HCV positive     10–30 %  
Fulminant and Sub-acute Hepatic Failure more than 50 %  

In Chronic Hepatitis / Cirrhosis  
Cryptogenic 3–40 %  
HBsAg positive     2–20 %  
Anti HCV positive     10–40 %  

In General Population:  
Prevalence in general population is                 3–10 %  

In Parenteral Risk Group  

In parenteral risk groups the prevalence rate reaches more than 25%.  

In a joint study conducted in four different hospitals of Czech Republic, the prevalence among the IV drug 

users is 2/3rd of HGV RNA positive patients15.  

ROLE OF HGV AS HEPATITIS VIRUS  

Hepatitis G virus’s (HGV) transmissibility and persistence of viraemia has been established by animals and human 

studies but its clinical significance as a hepatitis virus has become increasingly controversiall8,19.  Viraemia can be 

detected in about 5% of American donors and like HCV the virus was thought originally to be transmitted primarily 

by parenteral routes13,14. However, Viraemia is detectable in 6–7% of non-transfused American children20 and other 

studies failed to confirm an increased risk with parental exposure21,22.  

The role of HGV as a hepatitis virus also remains controversial23, however some early reports suggested an 

association between HGV viraemia and fulminant hepatitis24 but others have not confirmed this association22. 

Similarly, some groups claim that this virus has shown its replication in liver and hence hepatotropic25,17 but 

there are many reports that suggested lymphocytes, bone marrow and spleen rather than hepatocytes to be the site of 

replication of HGV26. The major obstacle in the study of HGV replication site is the lack of availability of multiple 

tissue samples from the infected individual. 

It has been said that there is minor role of HGV in the aetiology of liver disease and little pathogenic effect 

on the liver. In a 35-year-old health care worker assessed over a long period of time to evaluate the changes over time 

in HGV RNA viral load. The patient did not have any positive history of drug abuse, blood transfusion, familial liver 



disease and no co infection with HAV, HBV and HCV. After at least 6 years (and probably more than 14 years) of 

persistent HGV infection, no significant necroinflammation or progressive liver damage developed in the patient. This 

study argues against a major role for HGV as a cause of chronic liver disease22.  

However in another clinical study shows four different stages of the clinical course of the infection with HGV23. 

a.        Asymptomatic  

b.        Light Acute Hepatitis  

When the laboratory values and histological changes are quickly back in normal status. 

c.        Persistent Infection  

When the laboratory values and histological changes persist. 

d.        Chronic Infection  

When histological finds are of that of steatosis with persistent or chronic active hepatitis with fibrosis or Cirrhosis. 

Most of the patients show minor elevation in aminotransferase levels that last until the clearance of HGV 

RNA15. 

ROUTES OF TRANSMISSION  

HGV is transmitted through intravenous, sexual routes and perhaps also via perinatal transmission. Further chronic 

liver disease does not ensue due to HGV and liver is not the primary site of HGV replication17. Studies from the Centre 

of Disease Control and Prevention has shown that approximately 18% HGV RNA patients are present among the 

patients newly diagnosed as non-A, non-B hepatitis in United States of America. Most of these 18%, (approximately 

80%) are also co-infected with HCV27. 

However, there are some other studies, which reported no cases of HGV in patients of fulminant hepatitis. It 

is also seen that 1.6% of volunteer blood donors are seropositive for HGV RNA27. 

Heuft and co-workers, from Germany, reported that out of 23 blood transfusion recipients, who received 

blood from two HGV affected long term blood donors, 15 patients (65%) were found HGV RNA seropositive. Seven 

out of remaining 8 showed anti-E2 response, previous HGV infection with spontaneous clearance of the virus. In the 

last one recipient neither HGV RNA nor anti-E2 response can be detected. Moreover, out of these 23, none developed 

post transfusion hepatitis28. 

Viraemia of high titres and mode of delivery are closely associated with mother to infant transmission of 

HGV. Lin et al have checked 25 infants (2.1%), who were HGV RNA positive, out of 2046 mothers for 1-year. 

Thirteen infants (52%) were viraemic and infection became persistent in all. None of the mothers was delivered by 

elective C-Section. In comparison, the other 12 infant’s mothers, who remained HGV RNA negative, 10 mothers had 

lower HGV RNA titres but the two mothers with high titres opted for elective C-Section29. 

Moaven suggested that HGV RNA can be transmitted through mother to baby. He tested the infant of one 

mother through RT PCR, who was HGV RNA positive, and found the baby negative for HGV RNA at birth but at the 

age of 4–6 weeks the samples were found to be positive for HGV RNA30. 

SITE OF REPLICATION OF HGV 



The extreme 5’ terminal sequences of HGV, containing elements essential for regulation of viral gene expression and 

replication have not been determined. By cloning the extreme 5’ terminal sequences of viral genome from the serum 

of the three Taiwanese patients, 2 Americans and 1 West African using RNA-ligase-mediated RACE (rapid 

amplification of the cDNA ends) procedure, supported the following hypothesis: 

1.  The extreme 5’ end of HGV viral genome has been cloned. 

2.  There are different genotypes related to geographic separation. 

3.  The viral translation and replication mechanisms may be similar to that of HCV and pestivirus. 

This data shed light on the mechanism of viral replication but the site of replication of HGV is still not 

found31.  

Both HCV and HGV can replicate in bone marrow and the actual prevalence of infection may be under 

estimated if serum samples are used32. Although HGV is unlikely to be a primary hepatotropic virus but its site of 

replication remains unclear26. 

By using RT-PCR, viral RNA negative strand is searched in various autopsy tissues of two patients who died 

due to the end stage liver disease. Negative strand was detected in spleen and bone marrow of both the dead patients 

and negative strand was present in the lymph node of one of the two dead patients33. Recent progress demonstrates 

that HGV replicates in lymphocytes, bone marrow and spleen rather than hepatocytes32. 

Different cell lines, haemopoetic, hepatocyte-derived cell lines, primary human lymphocytes, inoculated with 

virus, were used with strand specific RT-PCR and looked for the evidence of viral antigen production by using a rabbit 

polyclonal antibodies against a viral envelope protein. The negative strand RNA was detected in CESS and Meg 01 

cell line up to 40 days and after that no viral RNA could be detected, despite over 90% cell viability as shown through 

tryphan blue dye exclusion. Moreover no E2 antigen was detected on day 0 but could be detected afterwards in all the 

cell cultures that were only positive for positive strand RNA. So, detection of positive strand shows inoculated virus 

only20. From this study it has been hypothesized that haemopoetic blood cells or vascular endothelial cells were good 

candidates for the site of viral replication. It has also been demonstrated that the virus could be passaged to fresh cells. 

This is also been indicated that the viral replication is occurring in Meg 01 cell lines because the antigens can be only 

detected in Meg 01 cell line through immunoflorescence. 

In 1998, Laskus et al34 performed a study in which they used Tth based strand specific RT-PCR to search the 

negative strand RNA of HGV in autopsy tissues samples of four patients with AIDS and blood mononuclear cells 

from six other HIV positive patients. Negative strand HGV RNA was detected in 3 out of 4 bone marrow samples, 2 

out of 2 spleen samples and 1 out of four liver samples34. This study does not support HGV as hepatotropic virus and 

its replication in liver, even in the presence of AIDS, is very low or absent. However, cell lineage supporting viral 

replication in bone marrow or spleen remains to be determined. 

In another study serum and bone marrow samples from 48 patients from haematologic outpatient clinic was 

analysed for HGV and HCV RNA. HCV RNA was detected in 18 (38%) and 15 (31%) and HGV RNA was detected 

in 6 (13%) and 9 (19%) of serum and bone marrow samples. In 3 patients, HGV was detectable in bone marrow but 

not in serum32. 

Daudi cells are burkitt’s lymphoma cell lines which are reported to be capable of supporting productive 

infection of HCV.  These cell lines, when became resistant to interferons during continual cultivation after HCV 

infection, coded as H-903, was used as host cells for replication of HGV. The virus RNA was detected in the culture 

by RT-PCR for more than 130 days after inoculation, while it was detected only for 44 days in parental interferon-

sensitive Daudi cells. Productive infection of HGV in H-903 system was confirmed by serially inoculating 

supernatants from the infected cultures into uninfected cells. The viral E2 antigen was detected by immunoflorescence 

in the cells inoculated with the fifth passage of HGV. The presumed capsid-coding region of the viral genome in the 



inoculum, in the serially passaged virus or in the virus produced by a long-term culture, was only 16 aminoacids long, 

suggesting that HGV with a short core sequence was replication competent35. 

It is quite evident from different studies that HGV a new virus discovered in 1996 shares 25–40% homology 

with HCV. Co-infection with HCV is higher than the other hepatitis viruses. High prevalence rate is found in IV drug 

users, age group mostly infected is young people and the incidence in males is more than the females. 

Its role as a hepatitis virus as well as its site of replication is still controversial and according to different 

studies, it is more likely to be bone marrow, spleen or lymphocytes rather than liver. The role of HGV infection 

depending on acute or chronic hepatitis is not fully defined. 

Nowadays there are many different schools of thoughts about this virus. It is not even included in the possible 

etiologic agent for viral hepatitis, in some literature. It is indicated that we should think about its clinical meaning 

because it cannot still be excluded from the possibility of pathogenic activity in relationship to co-infections. The 

different aspects of this virus and its infective course should be studied completely before jumping to conclusions. 

There is no doubt that a lot has been done about this virus after its discovery till now but still there is a long 

way ahead of us before we can totally exclude the possibility of dangerous course of infectivity of this virus. 

155 million Americans and same ratio all around the World are exposed to Hepatitis Virus—but you are not to 

know. More than half the planet is now infected. You know all about AIDS, an illness that you will most likely 

never get. However, you may already be infected by HGV shots and unfortunately nobody knows what harm it can 

cause. 
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