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Hepatitis G virus (HGV) was discovered by two groups
independently (1-4) and was designated as hepatitis

GB virus C (HGBV-C) (1-3) and HGV (4). At first, these
were considered to be different agents, but because of their
high sequence homology they are now considered to be the
same virus (5). Screening of HGBV-C/HGV by polymerase
chain reaction (PCR) revealed the positive rate to be 1.6%
in the general population in the United States (4), 3.1% in

patients on hemodialysis in Japan (6) and 50% in those with
non-A, -B, -C fulminant hepatitis in Japan (7). Further-
more, HGBV-C/HGV is reported to be transmitted through
blood transfusion, and co-infection with HCV is frequently
found (4,8). Although data relating to HGV have accumu-
lated, prevalence of HGV infection in Japan is not yet
known, nor is its virulence and complications. We report the
frequency of HGV in patients with various liver diseases
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H Takagi, S Kakizaki, K Satoh, et al. Prevalence of hepatitis G
virus in liver disease. Can J Gastroenterol 1999;13(10):823-
826. The prevalence of hepatitis G virus (HGV) in liver disease of
non-A, -B, -C viral hepatitis, hepatitis B and hepatitis C was de-
termined. Two of 44 patients (4.5%) with liver injury without any
hepatitis A, B or C marker were positive for HGV. One of five
cases of hepatocellular carcinoma was positive for HGV. One of
three cases with fulminant hepatitis was positive for HGV. This
case was negative at the onset of fulminant hepatitis and became
positive after plasmapheresis. No patient with acute (n=8) or
chronic (n=5) hepatitis or liver cirrhosis (n=8) was positive for
HGV in non-A, -B, -C liver disease. One of 30 patients with vari-
ous HBV-positive liver diseases and nine (17.3) of 52 patients
with type C liver disease were positive for HGV. In patients with
hepatitis C, four (28.6%) of 14 HGV-co-infected patients were
complicated with diabetes mellitus compared with four (10.5%) of
38 single hepatitis C virus (HCV)-infected patients (not signifi-
cant). In 12 HGV-positive patients, eight of 10 (80%) had a his-
tory of blood transfusion. In HCV-positive patients, co-infection
with HGV was not a risk factor in patients with diabetes mellitus
as a complication. HGV appeared to cause non-A, -B, -C hepatitis
rarely, and its main route of infection was blood transfusion.

Key Words: Diabetes mellitus; Hepatitis G virus; Hepatocellular car-

cinoma; Non-A, non-B hepatitis

Prévalence du virus de l’hépatite G dans la
maladie hépatique
RÉSUMÉ : La prévalence du virus de l’hépatite G (HGV) dans la maladie
hépatique liée à l’hépatite virale non A, non B, non C, dans l’hépatite B et
dans l’hépatite C, a été déterminée. Deux patients sur 44 (4,5 %)
présentant une atteinte hépatique sans marqueur de l’hépatite A, B ou C se
sont révélés positifs à l’égard du HGV. Un cas d’hépatocarcinome s’est
révélé positif à l’égard du HGV, un cas d’hépatite fulminante sur trois s’est
révélé positif à l’égard du HGV. Ce cas était négatif lors du déclenchement
de l’hépatite fulminante et est devenu positif après la plasmaphérèse.
Aucun patient atteint d’hépatite aiguë (n = 8) ou chronique (n = 5) ou de
cirrhose hépatique (n = 8) n’était positif à l’égard du HGV dans la maladie
non A, non B et non C. Un patient sur 30 atteints de diverses maladies
hépatiques HBV-positives et neuf (17,3 %) patients sur 52 atteints d’une
maladie hépatique de type C se sont révélés positifs à l’égard du HGV. Chez
les patients atteints de l’hépatite C, quatre (28,6 %) sur 14 patients
co-infectés par le HGV présentaient concomitamment un diabète sucré,
contre quatre patients (10,5 %) sur 38 infectés par le virus de l’hépatite C
seulement (non significatif). Chez 12 patients HGV-positifs, 8 sur 10 (80
%) avaient déjà reçu des transfusions sanguines. Pour les patients
HCV-positifs, la co-infection par le HGV n’a pas été jugée un facteur de
risque chez les patients présentant un diabète sucré comme complication.
L’HGV a semblé rarement en cause dans l’hépatite non A, non B, non C et
sa principale voie de transmission a été la transfusion sanguine.
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with hepatitis B virus (HBV), hepatitis C virus (HCV) and
without any hepatitis A virus (HAV), HBV or HCV marker
in Japan and discuss the complications.

PATIENTS AND METHODS
Eighty-four male and 41 female adults, a total of 125 patients,
with liver dysfunction were enrolled in the study and
screened for serum HGV. Forty-four patients with elevated
serum alanine aminotransferase and aspartate aminotrans-
ferase levels without any hepatitis virus marker, including
anti-HAV immunoglobulin M, hepatitis B surface antigen
(HBsAg), anti-hepatitis B core immunoglobulin M,
HBV-DNA and anti-HCV antibody, were designated as hav-
ing non-A, non-B, non-C (NANBNC) hepatitis. Autoim-
mune hepatitis was diagnosed by criteria described elsewhere
(9). Ultrasonography disclosed fatty liver, and histological
diagnosis was obtained by liver biopsy in almost all the cases.
Thirty patients with positive HbsAg and 52 patients with
positive anti-HCV antibody were screened for HGV. Deter-
mination of HGV RNA by reverse transcriptase PCR has
been reported previously (6). Briefly, the primers subjected to
the first round PCR were as follows: 5�TCYTTGATGATD
GAACTGTC3� (Y=T or C and D=A, G or T), 5�TATGGG
CATGGHATHCCYCT3�. The nested primers for the sec-
ond round of PCR were 5�CATTCVAAGGCGGAGTGY
GA3�, in which V=A, C or G and 5�TCYTTACCCCTRTA
ATAGGC3�, in which R=A or G. The expected size of the
products of the first and second round PCR were 158 and 83
base pairs, respectively.

RESULTS
Prevalence of HGV in patients with non-A, -B, -C hepati-
tis, type B hepatitis and type C hepatitis: HGV was not de-
tected among eight cases of acute hepatitis, 15 cases of
chronic hepatitis and 10 cases of liver cirrhosis with
NANBNC liver disease (Table 1). One male patient of six
with hepatocellular carcinoma (HCC) and one female with
fulminant hepatitis who had undergone living-related liver
transplantation for fulminant hepatitis were positive for
HGV. The latter patient was negative for HGV at the onset
of fulminant hepatitis and seroconverted after numerous
plasmapheresis procedures and the living-related liver trans-
plantation. Therefore, HGV infection was thought to occur
after the onset of fulminant hepatitis and was not the causal
virus of fulminant hepatitis in this case. Three cases of
fulminant hepatitis, including this case were not positive for
HGV at the onset of the disease. A male patient with
granulomatous hepatitis and a second male with nonspecific
reactive hepatitis were negative for HGV. Two of 44 patients
(4.5%) with NANBNC hepatic injury had positive HGV
findings.

Among HBV-positive patients, only one female patient
with fulminant hepatic failure was positive for HGV after
several courses of plasmapheresis. None of the asymptomatic
carriers or patients with acute hepatitis, chronic active hepa-
titis, liver cirrhosis or hepatocellular carcinoma were posi-
tive for HGV in this group.

Among HCV-positive patients, six of 45 (13.3%) with
chronic active hepatitis and three of six (50%) with liver cir-
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TABLE 1
Frequency of hepatitis G virus (HGV) in non-A, -B and –C hepatitis (NANBC) in Gunma, Japan

Prevalence of hepatitis G virus

Male Female Total

n (%) Total n (%) Total n (%) Total

NANBNC

Acute hepatitis 0 7 0 1 0 8

Chronic hepatitis 0 9 0 6 0 15

Liver cirrhosis 0 5 0 5 0 10

Hepatocellular carcinoma 1 (20) 5 0 1 1 6

Fulminant hepatitis 0 1 1* (50) 2 1 3

Others† 0 2 0 0 0 2

Total 1 (2.9) 29 1 (6.7) 15 2 (4.5) 44

B

Asymptomatic carrier 0 4 0 1 0 5

Chronic active hepatitis 0 7 0 4 0 11

Liver cirrhosis 0 7 0 4 0 11

Hepatocellular carcinoma 0 1 0 2 0 3

Fulminant hepatitis 0 0 1 (100) 1 1 1

Total 0 19 1 (9.1) 11 1 (3.3) 30

C

Chronic active hepatitis 3 (9.1) 33 3 (25) 12 6 (13.3) 45

Liver cirrhosis 1 (33.3) 3 2 (66.7) 3 3 (50) 6

Total 4 (11.1) 36 5 (33.3) 15 9 (17.3) 52

*At the onset before plasmapheresis (-), and after plasmapheresis and liver transplantation(+); †Granulomatous hepatitis, nonspecific reactive hepatitis
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rhosis were positive for HGV. Nine of 52 (17.3%)
HCV-positive patients with chronic active hepatitis and
liver cirrhosis were positive for HGV. There were no signifi-
cant differences in age among these three groups.
Detail of HGV-positive cases and relation to diabetes
mellitus: Twelve patients with liver disease had positive
HGV results (Table 2). Two had no hepatitis A, B or C virus,
one had fulminant hepatitis B and nine had HCV-positive
chronic liver disease. Seven of 12 patients in this group had
blood transfusions before the detection of HGV. As a compli-
cation in HGV-positive patients, a patient with HCC with-
out hepatitis A, B or C virus had malignant fibrous
histiocytoma.

One patient with chronic active hepatitis C and three
HCV-positive patients with liver cirrhosis had diabetes
mellitus (DM) (Table 3). The incidence of DM was thought
to be higher in HCV-positive patients who were also HGV-
positive; therefore, all HBV- and HCV-positive patients
with DM were analyzed for their HGV status. Consequently,
one of the HBV-positive patients with DM was negative for
HGV, and four of 38 (10.5%) non-DM patients and four of

14 (28.6%) DM patients were HGV-positive. In HCV-posi-
tive patients complicated with DM, the HGV-positive rate
tended to be higher, but the difference was not significant.
The patients with DM tended to be older than those without
DM, but no statistical significance was demonstrated.

DISCUSSION
Many aspects of HGV have not been elucidated. Recent re-
ports have described HGV-positive rates of 0.8% (5) and
1.7% (4) in the general populations of Japan and the United
States, respectively. We detected only HGV positivity in two
patients of 41 with NANBNC liver disease (4.9%), one of 30
HBV-positive patients (3.3%) and nine of 52 HCV-positive
patients (17.6%). In the case of NANBNC liver disease, this
number is comparable with reports for acute non-A, -B, -C,
-D, -E hepatitis (2%) and chronic non-A, -B, -C, -D, -E
hepatitis (4%) in Japan (10), but another group from Japan
(11) described a 7.1% positivity rate in NANBNC hepatitis,
which was lower than that in Pakistan in patients with
NANBNC chronic active hepatitis (12%) (12).

The high co-incidence of HCV and HGV (4,7) in
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HGV in liver disease and complications

TABLE 2
Characteristics of 12 hepatitis G virus (HGV)-positive patients

Patient Age Sex Disease Hepatitis virus
Blood transfusion

before HGV detection Other complications

1 18 F Late onset hepatic failure – + After multiple plasmapheresis, LRLT from
her mother was performed. Three years

after LRLT, the patient developed
cirrhosis of the transplanted liver

2 65 M Hepatocellular carcinoma – + Complicated with malignant fibrous
histiocytoma

3 35 F Fulminant hepatitis B + After multiple plasmapheresis

4 40 F Chronic active hepatitis C +

5 60 F Liver cirrhosis C + Diabetes mellitus

6 27 F Chronic persistent hepatitis C –

7 65 F Chronic active hepatitis C –

8 69 F Liver cirrhosis C +

9 41 M Chronic active hepatitis C – Gastric cancer

10 60 M Chronic active hepatitis C – Rheumatoid arthritis

11 45 M Chronic active hepatitis C –

12 52 M Liver cirrhosis C + Diabetes mellitus

F Female; LRLT Living related liver transplantation; M Male

TABLE 3
Prevalence of hepatitis G virus in patients with and without diabetes mellitus (DM) or hepatitis B and C or non-B, non-C
hepatitis

Prevalence of hepatitis G virus

Hepatitis virus DM Male, n (%) Total Female, n (%) Total Total, n (%) Total

B – 0 17 1(9.1) 11 1 (3.4) 28

+ 0 2 0 0 0 2

C – 3 (11.1) 27 1 (9.1) 11 4 (10.5) 38

+ 1 (11.1) 9 3 (60) 5 4 (28.6) 14

None + 0 15 0 15 0 30
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blood-transfused patients suggests that HGV may be a
blood-borne pathogen, as are HCV and HBV. Study of the
clinical importance of HGV focuses on the degree of its viru-
lence on the liver, its role as a cause of acute or chronic hepa-
titis and hepatocarcinogenesis. As for the virulence of HGV
in the liver, Yoshiba et al (7) first reported that HGV could
induce fulminant hepatitis. On the other hand, Alter et al
(13) reported that about 65% of patients HGV-infected by
blood transfusion had no evidence of liver dysfunction, and
only 5% developed post-transfusion hepatitis, indicating
that the virulence of HGV is mild or nonexistent. Another
report also supports low virulence of HGV (14). Tanaka et al
(8) reported two cases of chronic hepatitis, one of liver cir-
rhosis and one of HCC among 25 patients with NANBNC
hepatitis. Accumulating data suggest that HGV might cause
chronic infection but that the progression of any hepatitis
that may be caused by HGV is very slow (12,14). This is
compatible with the reports by Alter et al (15), who demon-
strated no causal relation between HGV and hepatitis.
Hepatocarcinogenesis by HGV is also under controversy.
Although most reports demonstrated that HGV does not
cause HCC (13,14), HCC in patients with HGV but with-
out HBV and HCV occurs in a small percentage of such pa-

tients (16). We found only one HGV-infected patient
among five patients with NANBNC HCC (20%). The pa-
tient’s disease was complicated with fibrous histiocytoma as
a double cancer. Double cancer with HCC has been dis-
cussed in viral, immunological aspects and blood transfusion
(17). HGV seemed to have another possibility for carcino-
genesis not only in the liver but also in other organs such as
soft tissues such as muscle or subcutaneous tissue.

Further investigation is needed to clarify the relationship
between HGV and HCC, such as anti-HGV staining in the
liver if the antibody to HGV were to become available.

CONCLUSIONS
HGV can be transmitted through blood transfusion and may
be the cause of mild hepatic injury, but the chronic progres-
sion by HGV, such as by HCV, through chronic active hepa-
titis to liver cirrhosis to HCC is thought to be quite rare.
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