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ABSTRACT

We evaluated the prevalence of hepatitis G virus (HGV) infection in patients who had received multiple blood

components and in blood donors and the possible coinfection with hepatitis C virus (HCV).

Eighty patients who had received multiple blood components and 70 eligible blood donors, as controls were

included in this study. HGV RNA was determined by reverse polymerase chain reaction in serum. HGV-RNA was

detected in three (3.7%) of patients and in one (1.4%) of controls. Statistical analysis showed no difference betwe-

en the groups (p> 0.05). HGV and HCV coinfection was not observed in both patient and control groups. Altho-

ugh the most important risk factor for HGV infection was found to be blood transfusions in various studies, this

study showed that there is not significant relationship between blood components transfusion and HGV infection.
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ÖZET

Kan Ürünü Verici ve Alýcýlarýnda Hepatit G Virüs Prevalansý
Bu yazýda, çok sayýda kan ürünü alan hastalar ve vericilerinde hepatit G virüs prevalansýný ve hepatit C virüs

(HCV) infeksiyonunu inceledik. 

Çok sayýda kan ürünü alan 80 hasta ve kontrol grubu olarak 70 kan ürünü vericisi çalýþmaya alýndý. HGV RNA

serumda PCR ile belirlendi. Hastalarýn üçünde (%3.7) ve vericilerin birinde (%1.4) HGV RNA pozitif bulundu. Ýs-

tatistik analiz gruplar arasýnda fark göstermedi (p> 0.05). Her iki grupta da HGV ve HCV infeksiyon birlikteliði

gösterilmedi. Her ne kadar pek çok çalýþmada HGV infeksiyonu için en önemli risk faktörü kan transfüzyonu ola-

rak gösterilmekte ise de bu çalýþmada bu iliþki gösterilemedi.

Anahtar Kelimeler: Hepatit G virüs, Kan ürünü.
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INTRODUCTION

Infection with blood-borne viruses is common
among patient who had received blood components.
Recently, two independent laboratories have identified
a newly proposed hepatotropic RNA viral agent named
either GB virus-C (GBV-C) or hepatitis G virus
(HGV). The amino acid sequences of these viruses
share 95% homology and they are considered to be dif-
ferent isolates of the same virus in the Flaviviridae fa-
mily sharing large structural and biological similarities
with hepatitis C virus (HCV)[1,2].

It now seems that the transmission of HGV is pri-
marily by the parenteral route, especially by transfusi-
on of contaminated blood components[1,3-9]. But, the
epidemiology of HGV infection, including determina-
tion of modes of transmission of HGV must still be a
subject of research to answer unresolved questions.
This study was carried in order to determine the preva-
lence of HGV in selected groups of Turkish patients
who had received multiple blood components and eli-
gible blood donors. 

MATERIALS  and  METHODS

Study  population: We screened the presence of
HGV-RNA in the sera of 80 patients (mean age ± SD:
46.0 ± 18.4 years, range 14-80 years, 43M/34F) with dif-
ferent diseases (acute myeloblastic leukemia 12, acute
lymphoblastic leukemia 11, chronic lymphocytic le-
ukemia 5, Hodgkin’s disease 6, non-Hodgkin’s disease
12, myelodisplastic syndrome 3, multiple myeloma 3,
aplastic anemia 2, hemophilia 5, gastric cancer 14,
pancreatic carcinoma 2, colon cancer 4, ovarian carci-
noma 3) who had received blood components. We also

analyzed sera from 70 age-and sex-matched healthy
subjects, as control group (mean age ± SD: 45.4 ± 18.4
years, range 16-79 years, 39M/31F). The criteria for
controls were that they evidenced no risk factor for blo-
od-transmissible viruses and that they had never rece-
ived a transfusion. At least one month had passed bet-
ween the first transfusion and blood sampling. The
average duration of previous transfusions was five ye-
ars. The characteristics of all study population were
showed in Table 1.

The exposure to blood components is expressed in
blood units (1 blood unit is defined as 1 unit of packet
red cells or platelets or fresh frozen plasma derived
from a single donor). The median number of units
transfused was 6.8 per patient (1-50 Units). 

Sera from patients and controls were rapidly frozen
and stored at -75°C, until required parallel assays. The
status for coinfection with HCV and for the possibility
of liver diseases was determined hepatitis C virus anti-
body (anti-HCV) in all.

Determination of HGV RNA by reverse polymera-
se chain reaction assay. HGV RNA was determined by
RT-PCR with nested primers derived from conserved
regions of the 5’-noncoding region of the HGV geno-
me by the method reported elsewhere[10].

RNA was extracted from each 100 µl serum by
using High Pure Viral Nucleic Acid (Boehringer,
Mannheim, Germany). cDNA’s were synthesized by
using 5’-CCT ATT GGT CAA GAG AGA CAT-3’ an-
tisense primer (#G75) AMV reverse transcriptase (RT)
enzyme in a thermal cycler (Techne PHC-3,UK) at
42°C for one hour. From these cDNAs, 5’-CAG GGT
TGG TAG GTC GTA ATT CC-3’ sense and mentioned
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Table 1. Demographic and serologic profile of patients and controls

Patients (n= 80) Controls (n= 70)

Age mean ± SD (range) 46.0 ± 18.4 (14-80) 45.4 ± 18.4 (16-79)

Sex (M: F) 43:34 39:31

Number of transfusion (average) 6.8 Unit 0

HGV RNA positive 3 (3.7%) 1 (1.4%)

Anti-HCV positive 6 (7.5%) 2 (2.8%)

HGV RNA positive /Anti-HCV positive 0 0

ALT (> 41 IU/I) 6 (7.5%) 2 (2.8%)

HGV: Hepatitis G virus, anti-HCV: Antibody to hepatitis C, ALT: Serum alanine aminotransferase.



above #G75 antisense primers were used to synthesize
first-round RT-PCR product of 242 bp size of HGV vi-
rus. From this first-round PCR product, 5’-GGT CAT
CCT GGT AGC CAC TAT AGG-3’(#G134) sense and
5’-AAG AGA GAC AAT GAA GGG CGA CGT-
3’(#G131) nested primers were used to amplify a se-
cond-round PCR product of 208 bp.

Marker  of  hepatitis  C: The prevalence of anti-HCV
simultaneously tested in the same group of patients and
controls. Anti-HCV determined by a third-generation
enzyme-linked immunoabsorbent assay (HCV EIA,
Abbott Laboratories, North Chicago, Illinois). Conven-
tional liver biochemical tests done using a multiple au-
to analyzer. The prevalence of anormal liver function
tests was defined as an elevated serum alanine aminot-
ransferase (ALT; above 41 IU/liter, which was previ-
ously determined in routine biochemistry laboratory). 

Statistical  analyses: The one-way ANNOVA test was
used to estimate the differences of age distribution
among groups and between sexes. Differences in the
frequency with which HGV RNA and anti-HCV were
found in the study groups were using Chi-square test.
Odds ratios were calculated to compare the odds of the
group with the lowest prevalence and test-based 95%
confidence intervals (CI) were done.

RESULTS

The mean age and the sex ratio were not signifi-
cantly different for these two groups (respectively, p>
0.05; p> 0.05). HGV RNA was detected in three of the
patients, and in one of the controls. The prevalence of
HGV RNA in patient group was not significantly hig-
her than control group (3.75%, 1.4%; chi-square p>
0.710). A patient who had received blood components
shows a risk of bearing HGV RNA 2.68 times higher
(95% CI: 0.274-26.451) than a matched control. Anti-
HCV was detected in six (7.5%), of the patient group
and in two (2.8%) of the control group. The prevalen-
ce of anti-HCV in patient group was not significantly
higher in control group (p> 0.170). A patient who had
received blood components shows a risk of bearing an-
ti-HCV 5.59 times higher (95% CI: 0.657-47.659) than
a matched control. HGV and HCV coinfection was not
observed in both patient and control groups.

Mean SD ± values of serum ALT levels were found
to be 39.4 ± 19.2 IU/L in patient group and 30.1 ± 6.6
IU/L in control group. When compared to those of
control group, serum ALT levels were significantly

higher in patient group (p< 0.0001). Serum ALT levels
were detected above cut off value in 10 of the patients
and six of the controls. Serum ALT was not elevated in
both groups who have HGV RNA positivity. Serum
ALT was elevated in two patients with anti-HCV, but
the control with anti-HCV had normal ALT level. 

DISCUSSION

Despite limited diagnostic methods, researches ha-
ve attempted to determine the prevalence of HGV in-
fection in various populations. There is little informati-
on on the prevalence of HGV among various populati-
ons in the world. In the literature, the prevalence of
HCV RNA among nonremunerated blood donor popu-
lations was reported 1.9%-2.3% in Germany, 2.6%-
4.2% in France, 2.25% in the United Kingdom, 1%-
1.7% in the United States, 1.6% in Southern Sweden,
and 0.9%-1.2% in Japan[5,7-9,11-15]. 

Several reports indicate even higher prevalence
among residents in South America (9%) and Africa
(10.4%)[16,17]. Moreover, the HGV infection was re-
ported highly prevalent among the Jewish population
in Uzbekistan (10.9%)[18]. In the study, the prevalence
of HGV infection (1.4%) is similar of some others. The
controversial data of authors may be due to different
study design, geographical differences, or to in signifi-
cant associations due to the small number of individu-
als examined. 

In the literature, increased prevalence of HGV virus
was reported in subjects such as haemodialysed patient
(6.9%-16%), haemophiliacs (14.3%-35.2%), thalasse-
mics (35%), intravenous drug users (25%-28.8%) and
patients with aplastic anemia (26.3%)[2,7,8,19-22].

Such data suggest that the transmission of HGV is
primarily by transfusion of contaminated blood com-
ponents. Parenteral route was not the only source of
HGV infection, however. The HGV RNA detection in
the patients with no transfusion history and with no ot-
her risks for parenteral exposure could be related to the
prevalence of HGV infection in the normal blood do-
nor population[5,6,23]. Also, a high prevalence of HGV
has been detected in nondrug-addict homosexuals
(13.4%) and prostitutes (13.9%), which provide strong
evidence of its spread via sexual intercourse[24]. This
would suggest that HGV is transmitted by other unk-
nown means, similar to HCV.
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The prevalence of HGV RNA (3.75%) in patients
receiving blood components in this study was higher
than control (1.4%), but it was not statistically different
(p> 0.05). The prevalence of HGV RNA in patients re-
ceiving blood components in this study is lower than
the prevalence reported in literature[19-22]. In a similar
study at our country, the HGV RNA positivity was de-
tected one of the 56 patients undergoing haemodialy-
sis[25].

If HGV appears to be broadly distributed geograp-
hically, its prevalence could differ both in patients who
had received blood components and in blood donors in
various geographic area, as is the case for other trans-
fusion-transmissible hepatitis virus. The lower preva-
lence of HGV RNA in patients receiving blood compo-
nents in this study could explain the low prevalence of
HGV infection in our geographic area. Also, this diffe-
rence may be related to number of units transfused.
This study failed to show any relationship between
number of blood transfusions and HGV-RNA positi-
vity due to the limited number of patients in this study.

HGV infection can be diagnosed only by detecting
viremia by reverse-transcription polymerase chain re-
action. This assay is highly sensitivite but has several
intrinsic problems. The sensitivity of HGV assays de-
pends on the choice of primers, save condition of se-
rum samples, and presence or absence of contaminati-
on. These factors can result in both false-positivite and
false-negative results and might explain some of the re-
ported differences in the prevalence of HGV infection
in similar populations[3].

We amplified 5’-UTR to this reason. The sensiti-
vity of PCR assays using 5’ UTR primers was 10 to
100 times more likely to detect HGV RNA than that of
NS3 and E2 primers[26].

The reported detection rates of HGV RNA among
patients infected with HCV have revealed HGV co-in-
fection or super infection in the 5 to 20%[6]. However,
we found no HGV RNA in the anti-HCV positive gro-
up. Recent large-scale studies have found no causal re-

lationship between HGV and hepatitis, although there
is a report associating a strain of HGV with fulminate
hepatitis[27-28]. Many other studies have also shown
that HGV has no impact in the clinical course of co-
existent HCV infection[4,6,8,13,20]. In this series, HGV-
infected subjects in both groups have a normal serum
ALT. None of them had any signs or symptoms of liver
disease. In this study we also did not show any relati-
onship between HGV and liver injury. 

In conclusion, although blood components are
most important risk factor for the transmission of HGV
infection, this study showed that the prevalence of
HGV RNA in patients receiving blood components
was higher (3.75%) than control (1.4%), but it was not
statistically different. Further studies should be done to
ascertain the geographical distribution in general popu-
lation and in patients who had received blood compo-
nents.
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