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 Human Pegivirus (HPgV-1), which was known as hepatitis G virus (HGV) or GB 
virus C (GBV-C) is a single – stranded positive RNA virus belonging to the genus Pegivirus of 
Flaviviridae family. Its genomic organization is similar to that of HCV with which it has only 
25% homology at the nucleotide level. The aim of this study is to evaluate the prevalence of 
HPgV-1 among high risk pregnant women (with HCV infection or history of previous blood 
transfusion) and normal pregnant women. In addition to detect the vertical transmission of the 
virus to their newborns. Thirty term high risk and thirty term normal pregnant females were 
screened for HPgV-1 RNA using the reverse transcription PCR technique. HPgV-1 was detected in 
six females among those who have HCV infection (33.3%) and in two females among recipients 
of blood transfusion (16.6%), also it was detected in one female of the control group (3.3%). 
The outcome of newborns showed three newborns with HPgV-1 infection out of six born to the 
females who have both HCV and HPgV-1 infection and one newborn of the infected mother of 
the control group, however, liver functions of the newborns were in the normal range for age 
requiring long term follow up.
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 Viral infections during pregnancy may 
lead to adverse pregnancy outcomes, including 
pregnancy loss, premature labor, congenital 
anomalies, maternal and fetal mortality1.
 One of the main causes of acute and 
chronic liver diseases are hepatitis viruses A-E, 
but these viruses do not explain all cases of viral 
associated liver disease. Many evidence refer 
to the presence of another infectious agent for 

example 0.4 percent of post – transfusion hepatitis 
is unexplained and classified as non- A, non B, 
non- C hepatitis 2.
 Human pegivirus (HPgV-1), which was 
known as hepatitis G virus (HGV) or GB virus C 
(GBV-C) is a single – stranded positive RNA virus 
belonging to the genus Pegivirus of Flaviviridae 
family 3. 
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 Concurrent infection with HPgV-I and 
HCV is common, the prevalence of HPgV-1 in 
patients with HCV infection undergoing liver 
transplant is 24% pre-transplantation and 28% 
post- transplantation 4.
 It is documented that HPgV-1 can be 
transmitted parentally and sexual contact may 
be another important route of transmission. 
Vertical transmission from infected mother to her 
newborn has been reported. HPgV-1 can cause 
acute and persistent infection in human. Persistent 
viremia has been documented in the absence of 
transaminase elevation 5. HPgV-1 has been reported 
to be involved in the etiology of fulminant hepatic 
disease and others found no HPgV-1 in patient with 
fulminant liver disease 6. 
 The role of HPgV-1 is little understood. 
The aim of our study was to assess the prevalence 
of HPgV-1 in pregnant female with documented 
HCV and those with history of previous blood 
transfusion. Also, to evaluate the possibility of 
maternal transmission to newborns and the effect 
of HPgV-1 on liver functions. 

Patients and Methods 

 Our study was done on 60 term pregnant 
females attending El Galaa Teaching Hospital and 
Medical Research Centre of Excellency, NRC. 
They were classified to: Group I 30 term high risk 
pregnant females which subdivided as: 
Group i (a): Comprised 18 term pregnant females 
with documented HCV infection. 
Group i (b): Comprised 12 term pregnant females 
with history of previous blood transfusion. 
Group ii: 30 normal pregnant females with neither 
history of liver disease nor blood transfusion as a 
control group. 
ethical approval 
 The current study was carried out in 
accordance with the principles and regulations of 
the Helsinki’s declaration. Informed consent was 
taken from all patients before enrollment with 
explanation of the type of the study. Approval from 
the Ethical Committee of General Organization of 
Teaching Hospital and Institutes was obtained. 
 Venous blood were collected from each 
female of both groups for detection of HPgV-1 
infection using RT-PCR technique. Serum was 
separated and stored at -70°C till the end of the 

study. Pregnant females proved to have HPgV-1 
infection were subjected to complete medical, 
obstetric and ultrasonography examination before 
delivery. 
 Newborns of HPgV-1 infected mothers 
were subjected within 24 hours of delivery 
to thorough medical examination including 
birth weight and 3 CC blood were collected to 
detect HPgV-1 by PCR technique and serum 
transaminases to assess liver functions. 
hPgV-1 detection
 The total RNA was extracted from 
100uL of serum according to the manufactures 
recommendations and subjected to reverse 
transcriptase PCR. We used 2 oligonucleotide 
primers from HPgV-1 5 UTR region. (Tetro cDNA 
Synthesis Kit (Make: Meridian Bioscience, Cat. 
No: BIO-65043).
 The sequences of the oligonucleotides 
were (Oligo ACIS) AGG GTT(GC) G (AT) (AT) 
GGT (GC) GTAA ATCC and (Oligo 7AS) CAA 
GAG (AC) G (AG) CAT TGA AG (AF) GCGA. 
The PCR mixture was formed of MgCl2 (25mM), 
10 x PCR buffer, dNTPs (100mM), Primers (10 
Pmol/U1) and Taq Polymerase. The cycling 
condition was: 94°C for one min, 55°C for one 
min and 72°C for one min., to be repeated for 45 
cycles. The product was visualized on 1% agarose 
gel electrophoresis stained with ethidium bromide. 
The positive cases were shown as a band at 210 bp 
(figure 1).

Results 

 Eight pregnant females found to have 
HPgV-1 infection. Five of them pregnant females 
with HCV infection, two pregnant females with 
previous history of blood transfusion and one in 
control group. 
 The newborns delivered to HPgV-1 
infected females (8 newborns) were tested for 
the presence of HPgV-1 infection within 24 hr. of 
delivery. HPgV-1 was detected in 3 newborns out of 
5 delivered to mothers with both HCV and HPgV-1 
infection (Group 1a) and in one newborn delivered 
to the infected mother of the control group (Group 
II) (Table 1). 
 Serum transaminases were done for the 
8 newborns of HPgV-1 infected mothers and were 
found to be within normal rang for both HPgV-1 
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table 1. HPgV-1 positive frequency among pregnant female and their newborns

Group No. of HPgV-1  % No. of HPgV-1 
 +ve females  +ve newborns

I-High risk group (n=30)   
I (a) HCV infected mothers (n=18) 5 27.7% 3
I (b) Females with previous blood transfusion (n= 12) 2 16.6% -
II control group (n=30) 1 3.3% 1
Total  8  4

Fig. 1. An agarose gel electrophoresis of HPgV-1, Lanes 1 and 7 showing 50- bp DNA size ladder marker. Lanes 
2-5 showed HPgV-1 specific bards (210-bp), Lane 6 showed positive control and lane 8 showed negative control 

(No band)

Positive newborns (4 newborns) and negative 
newborns (4 newborns).

discussion 

 The known major hepatotropic viruses 
(A-E) are not associated with 10% to 20% of cases 
of community acquired hepatitis and transfusion 
associated hepatitis. The detection of HPgV-1 
which is about 25% identical to the HCV from 
patients with hepatitis, has implicated it as a cause 
of non A-E hepatitis 7. 
 In our study 5 pregnant females out of 18 
(27.7%) were found to have dual infection of HPgV-
1 and HCV. The risk of HPgV-1 infection seems to 
be increased in people who are also infected with 

HCV 8. Similar results were reported by Lucas who 
detected HPgV among 16(25%) of 63 women and 
5 (8%) of 63 newborns, corresponding to vertical 
transmission rate of 31% 9.
 This work revealed that two pregnant 
females out of 12 (16.6%) with previous history 
of blood transfusion were positive to HPgV-1. 
 Aniel and colleagues reported that the 
prevalence of HPgV infection was 12.42% in 
recipients of blood products and multiple blood 
transfusion 10. HPgV is less infectious than HCV 
in blood products which can be explained as HPgV 
is inactivated by manufacturing process or due to 
the presence of neutralizing antibodies 11.
 The difference in frequency between 
HPgV-1 and HCV infection was explained as the 
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exposed individuals are more able to clear infection 
with HPgV-1 due to the structural difference 
between the envelope glycoproteins of HCV and 
HPgV, which gives shielding effect preventing 
antibody binding to the under lying protein of HCV 
and by immune escape phenomenon which may 
prevent neutralizing antibodies. This can explain 
that HPgV infection is a transient infection as 
compared to HCV 12,13. 
 The prevalence of HPgV-1 infection 
in the normal control females in our work was 
3.3%, which is similar to Jarvis who reported 
3.2% prevalence in the general population in 
Edinburgh14. They also have noticed the paradox 
of the high rate of HGV infection in the general 
population with no history of past parenteral 
exposure several times that of HCV which may 
be attributed to different modes of transmission 
between both viruses 15. 
 Vertical transmission of HPgV could be 
associated with high rate of persistent infection. 
This may be the explanation of HPgV positively 
in the general population which constitutes the 
main reservoir of infection in communities. This is 
documented in HBV vertical transmission which is 
associated with persistent infection in around 90% 
of cases compared with 2-10% in adult infection 
16. 
 Vertical HPgV-1 transmission was 
documented in 4 newborns out of 8 infected 
mothers, however, this infection did not affect 
liver functions of the newborns. This mother to 
baby transmission was also reported by Lucas and 
colleagues in 2017 9. 

conclusion and 
RecoMMendations

 HPgV infection is relatively common 
especially in patients with HCV infection and  does 
not seem to contribute to clinical or biochemical 
liver disease. However, follow up of individuals 
especially newborns identified as HPgV PCR 
positive is essential to detect the persistence of 
infection and its impact on liver functions. 
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