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ARTICLE INFO                                          ABSTRACT
 

 

Hepatitis B viral load is directly related to the risk of disease progression. Studies reporting outcomes 
and indication for treatment a
to determine the relationship between viral load and obstetric and neonatal outcomes in hepatitis B 
virus (HBV) infected mothers. Two hundred and sixty two pregnant women whose H
determined by PCR and HBsAg were recruited for the study. They were categorized based on their 
viral load; viral load 
outcomes were assessed and compared between th
place of residence (whether rural or urban) were comparable between the two groups. However, ther
was an association between an 
PIH foul smelling liquor, and previous abortion were comparable between the two groups. PROM 
(p<0.05) and a history of STI/UTI (p<0.05) were associated with high maternal viral load. Mothers 
with viral load  >10
risk for having neonates with birth weight <2500g (p<0.05). Being preterm, asphyxiated and low 
APGAR scored neonate is not directly associated with maternal viral load. Routine screening of HBV 
infected pregnant women for 
perinatal outcome and MTCT.
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INTRODUCTION 
 
Vertical transmission of HBV from infected mothers to their 
fetuses or new born either in utero or peripartum remain a 
major source of perpetuating the reservoir of chronically 
infected individuals globally (Dionic-Odom 
Chronic HBV infection will develop in up to 90% exposed 
neonates who did not receive appropriate immunoprophylaxis 
in contrast to 10-25% in children and only 5-
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ABSTRACT 

Hepatitis B viral load is directly related to the risk of disease progression. Studies reporting outcomes 
and indication for treatment are interpreted in relation to viral load. The main objective of this study is 
to determine the relationship between viral load and obstetric and neonatal outcomes in hepatitis B 
virus (HBV) infected mothers. Two hundred and sixty two pregnant women whose H
determined by PCR and HBsAg were recruited for the study. They were categorized based on their 
viral load; viral load > 106 copies/ml as case and < 106 copies/mlas control.  Maternal and neonatal 
outcomes were assessed and compared between the two groups. The results revealed 
place of residence (whether rural or urban) were comparable between the two groups. However, ther
was an association between an infected mothers’ educational level and serum HBV DNA level. Parity, 

foul smelling liquor, and previous abortion were comparable between the two groups. PROM 
(p<0.05) and a history of STI/UTI (p<0.05) were associated with high maternal viral load. Mothers 
with viral load  >106 copies/ml are at higher risk for PROM. The high
risk for having neonates with birth weight <2500g (p<0.05). Being preterm, asphyxiated and low 
APGAR scored neonate is not directly associated with maternal viral load. Routine screening of HBV 
infected pregnant women for viral load will determine the need for antiviral therapy to reduce adverse 
perinatal outcome and MTCT. 
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Vertical transmission of HBV from infected mothers to their 
fetuses or new born either in utero or peripartum remain a 
major source of perpetuating the reservoir of chronically 
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immunocompetent adults (Pan 
pregnant women with chronic HBV infection through 
universal screening has had a major impact in decreasing the 
risk for neonatal infection (Gentile and Borgia, 2014;
et al., 2014). The present universal screening process test for 
HBsAg in the serum however, the use of highly sensitive 
nucleic acid amplification test have shown that up to 30% 
individuals with past history of HBV infection retain viral 
DNA. Such individuals have so called occult HBV infection 
and could transmit HBV vertically (Copolla 
Serum HBV DNA level has been identified as the single most 
important predictor and independent risk factor for MTCT. 
Many studies done before and after adoption of p
immunoprophylaxis have shown an increased risk of MTCT 
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Hepatitis B viral load is directly related to the risk of disease progression. Studies reporting outcomes 
re interpreted in relation to viral load. The main objective of this study is 

to determine the relationship between viral load and obstetric and neonatal outcomes in hepatitis B 
virus (HBV) infected mothers. Two hundred and sixty two pregnant women whose HBV status was 
determined by PCR and HBsAg were recruited for the study. They were categorized based on their 

copies/mlas control.  Maternal and neonatal 
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(p<0.05) and a history of STI/UTI (p<0.05) were associated with high maternal viral load. Mothers 

copies/ml are at higher risk for PROM. The higher the viral load the greater the 
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APGAR scored neonate is not directly associated with maternal viral load. Routine screening of HBV 
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immunocompetent adults (Pan et al., 2012). Identification of 
pregnant women with chronic HBV infection through 
universal screening has had a major impact in decreasing the 
risk for neonatal infection (Gentile and Borgia, 2014; Nelson  

2014). The present universal screening process test for 
HBsAg in the serum however, the use of highly sensitive 
nucleic acid amplification test have shown that up to 30% 
individuals with past history of HBV infection retain viral 

e so called occult HBV infection 
and could transmit HBV vertically (Copolla et al., 2013). 
Serum HBV DNA level has been identified as the single most 
important predictor and independent risk factor for MTCT. 
Many studies done before and after adoption of passive-active 
immunoprophylaxis have shown an increased risk of MTCT 
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with higher HBV DNA. The prophylaxis effective rate (PER) 
of passive –active prophylaxis was 100% if maternal prelabour 
HBV DNA levels were less than 105 copies/ml as compared 
with 65%-68% observed risk if maternal HBV DNA were 
more than 105 copies (Singh et al., 2011; Pan et al., 2012; 
Nelson et al., 2014). Liu et al., (2012) observed that the risk of 
MTCT increased as maternal prelabour HBV DNA level rose 
above 107-108 copies/ml.  Zou et al., (2011) demonstrated that 
immune prophylaxis failure only occurred in infants born to 
HBeAg positive mothers.  When maternal predelivery HBV 
DNA was stratified immunoprophylaxis failure was found to 
increase with increasing viral load. Thus maternal HBV DNA 
level >106 copies/ml is the most important predictor (Pan et al., 
2012). Host factors related to HBV transmission are mainly 
placenta and genetic. Prolonged uterine contraction during 
normal labour and/or threatened preterm labour might disrupt 
placenta function increasing MTCT (Xu et al., 2002; Wiseman 
et al.,, 2009; Singh et al., 2011). Though some studies reported 
viral load is independent of HBV infection progression to 
cirrhosis and hepatocellular carcinoma (Shaheen et al., 2010), 
HBV DNA levels have been shown to be directly related to 
disease progression in an infected individual (del Canho et al., 
1997). Studies reporting outcomes and indication for treatment 
are usually interpreted in relation to viral load (Borgia et al., 
2012). The implementation of the passive-active 
immunoprophylaxis has reduced MTCT of HBV (Singh et al., 
2011; Dunkelberg et al., 2014). However, it has been reported 
that HBV DNA >106 copies/ml increased the risk for MTCT 
despite passive-active immunoprophylaxis (Pan et al., 2012). 
Our previous study reported, a progression of HBV infection 
from asymptomatic to symptomatic increased the risk for 
adverse maternal and perinatal outcomes (Siakwa et al., 2016). 
There is paucity of literature on the relationship between 
maternal HBV DNA levels and maternal and perinatal 
outcomes. The main objective of this study is to determine the 
relationship between Maternal HBV DNA levels and obstetric 
and neonatal outcomes.   
 

MATERIALS AND METHODS 
 
This descriptive comparative study was conducted in the Cape 
Coast Teaching Hospital, the major tertiary health institution in 
the Central Region of Ghana. The Institutional Review Board 
of the University of Cape Coast approved the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Recruitment of Patients   
 
Two hundred and sixty two  (262) pregnant women who were 
positive for hepatitis Bin a previous study (Siakwa et al., 2014) 
were enrolled in the study to determine differences in birth 
outcomes between pregnant HBV infected women with high 
viral load >106 copies/ml (as case) and those with low viral 
load <106 copies/ml (as control). Participants gave their 
consent in writing and were screened for any underlying 
obstetric and medical complications for exclusion and further 
categorized into high viral load and low viral load on the basis 
of PCR analysis of HBV DNA as described earlier (Siakwa            
et al., 2014). Socio-demographic, medical and obstetrical data 
were collected using a pre-tested checklist. Participants were 
monitored on each antenatal visit through their pregnancy until 
delivery and their babies were assessed for Apgar score at 
minute one and five, birth weight, prematurity and any 
abnormalities. 
 
Data Analysis 
 
Data was entered into the computer using SPSS for windows 
(version22.0) and double checked before analysis. Means and 
proportions of the socio-demographic, medical, obstetrical and 
neonatal characteristics were calculated and compared between 
the high viral load and low viral load groups using the student 
t-test and Chi-square test. Multivariate analysis was done with 
high viral load/low viral load as dependent variables and socio-
demographic, medical, obstetrics and neonatal variables as 
independent variables. Differences between means were 
considered statistically significant at p <0.05. 
 

RESULTS 
 
Table 1 show the socio demographic characteristics of the 
participants. Age, income and place of residence (whether rural 
or urban) are comparable between the two groups. However, 
there is an association between an infected mothers’ 
educational level and serum HBV DNA level.  
 
Table 2 shows maternal obstetric characteristics of the 
participants. Parity, PIH, foul smelling liquor, and previous 
abortion are comparable between mothers with high maternal 
viral load and those with low viral load. PROM (p<0.05) and a 
history of STI/UTI (p<0.05) are associated with high maternal 
viral load. Mothers with viral load  >106 copies/ml are at 
higher risk for PROM.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1. Socio-demographic Characteristics of Respondents 
 

Parameters Variables Case (n=160) Control (n=102) X2 p-value 

Age <20 5 6  
 

6.8567 

 
 

0.07661 
20 – 29 101 48 
30 – 39 37 34 

≥ 40 17 14 
Income Low 92 52  

1.2751 
 

0.5286 Medium 38 30 
High 30 20 

Educational Level Illiterate 28 9  
 

24.2867 

 
 

0.00002 
Primary 80 31 

Secondary 42 40 
Tertiary 10 22 

Residence Rural 92 62  
0.2629 

 
0.6081 Urban 70 40 
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Table 3 shows neonatal outcomes among neonates born to 
participants. There was an association between viral load and 
birth weight of neonates born to the participants. The higher 
the viral load the greater the risk for having neonates with birth 
weight <2500g (p<0.05).  Having preterm or asphyxiated 
neonates is not associated with maternal viral load. Also 
having a child with low APGAR score or stillbirth is 
comparable between the two groups. 
 

DISCUSSION 
 
The study considered the relationship between viral load and 
maternal and neonatal outcome in HBV infected pregnant 
women. A total of 262 pregnant women were monitored. The 
majority of the respondents were aged 20-29 years, were rural 
dwellers, belonged to the low to middle income group with 
low educational levels. Similar findings were reported earlier 
(Ott et al., 2012; El-shabrawi et al., 2013; Fomulu et al., 2013; 
Esan et al., 2014). Women who live in rural settings and are of 
lower income status are more likely to engage in risky 
behaviors that will expose them to the infection. Sharma et al., 
(1996) and Chandan et al., (2012) also asserted women in rural 
settings with low educational background had insufficient 
knowledge regarding HBV infection and its mode of 
transmission. Majority of the participants 160/262 had HBV 
DNA >106 copies/ml. The study found a positive association 
between low education and high maternal HBV DNA. HBV 
viral load is directly related to the risk of disease progression 
in infected adults (Pan et al., 2012; Xu et al., 2014; Dionnic-
Odom et al., 2016). It was also reported that most HBV 
infections are asymptomatic (WHO, 2015) and would be come 
symptomatic with increased HBV DNA levels. Earlier report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
found positive association between symptomatic HBV 
infection and foul smelling liquor, PROM, previous abortion 
and a history of STI/UTI (Siakwa et al., 2014).  Such 
association was expected with increased HBV DNA levels. 
The present study found   high HBV DNA levels to be 
associated with PROM and a history of STI/UTI. The 
pathogenesis of PROM is explained by the role of pro 
inflammatory cytokines in HBV infected individuals (Lupii           
et al., 2002). Similar assertion was made for the high 
prevalence of PROM in STI/UTI. Increased viral load will 
increase the production of pro inflammatory cytokines which 
would affect inflammation of the membranes. HBV infection 
in pregnant mothers was reported to be associated with preterm 
delivery, low Apgar score and low birth weight (Leobstein              
et al., 2011; Lao et al., 2012; Siakwa et al., 2014). The current 
study found a significantly increased risk of low birth weight 
with high HBV DNA levels. It was reported that inflammatory 
cytokines affect placenta function (Xu et al., 2002, 2009& 
2014).  Fetal oxygen and nutrient supply would be affected 
leading to intra uterine growth retardation hence low birth 
weight.   
 
Conclusion 
 
High maternal HBV DNA level increased an infected mother’s 
risk for PROM and delivery of low birth weight babies.  
 
Screening of HBV infected mother for viral load would help 
identify high-risk group for initiation of antiviral therapy not 
only to reduce the incidence of PROM and low birth weight 
but also prevent MTCT.  
 

Table 2. Maternal Obstetric Characteristics of Respondents 
 

Parameters Variables Case (n=160) Control (n=102) X2 P-Values 

Parity 1 82 63  
3.6684 

 
0.1597 2 60 33 

≥ 3 18 6 
PROM Present 62 22  

7.6715 
 
0.0056 Absent 98 80 

PIH Present 37 34  
2.7894 

 
0.0949 Absent 123 68 

Foul Smelling Liquor Present 22 10  
0.574 

 
0.4487 Absent 138 92 

Previous Abortion Present 23 20  
0.3671 

 
0.5446 Absent 137 92 

HO/UTI/STI Present 50 17  
6.2151 

 
0.0127 Absent 110 85 

 
Table 3. Neonatal Characteristics of Infants Born to Respondents 

 
Parameters Variables Case (n=160) Control (n=102) Chi Square P-Values 

Gestational Age Preterm 42 20  
1.0019 

 
0.3168 Term  118 80 

Birth Weight <2500g 50 16  
7.202 

 
0.0073 ≥2500g 110 86 

Apgar Score at 1 min < 7 62 35  
0.3527 

 
0.5526 ≥ 7 98 67 

 Apgar Score at 5 min < 7 40 28  
0.0881 

 
0.7667 ≥ 7 120 74 

Birth Outcome Live 152 99  
0.2444 

 
0.6211 Still Birth 8 3 

Asphyxia Present 18 11  
0.0072 

 
0.9324 Absent 142 91 
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