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INTRODUCTION

Hepatitis B Virus (HBV) and Hepatitis C Virus (HCV) 
are one of the most relevant public health concerns 
worldwide. With about 2 billion HBV-infected peo-
ple, approximately 257 million people suffer from 
chronic HBV infection, of which it is estimated 
that only 10% are aware of their carrier status. The 
prevalence of HBV infection varies widely, with the 
majority of HBV-infected people living in Asia and 
Africa (World Health Organization, 2020a). In Eu-
rope, according to the European Center for Disease 
Prevention and Control (ECDC), 24,588 cases of hep-
atitis B were reported in 2018, with an overall male-
to-female ratio of 1.5:1. The incidence was 6.0 per 
100,000 inhabitants, of which 11% were acute infec-
tions, 56% chronic infections, and 33% “unknown”. 
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SUMMARY

Pregnancy is a very delicate condition and different external factors can alter fetal develop-
ment. Microorganisms are surely the principal ones. Several studies have shown that HBV and 
HCV infections could have an impact on pregnancy outcome. 
We performed a survey of blood samples from pregnant women in order to evaluate the pres-
ence of HBsAg and HCV antibodies.
6,896 women were tested from 2016 to 2019. 0.2% of the women in the Italian group and 
2.1% among the foreigners tested positive for HBsAg, while 0.2% among the Italians and 0.7% 
among the foreigners were positive for HCV antibodies. Moreover, an increasing trend for both 
infections was observed in the foreigners. 
The results showed that in Italian women the positivity rates for HBV and HCV infections are 
very low despite the presence of both infections. A different consideration must be made for 
the foreigners, in whom we observed a higher positivity rate for both infections. 
Our findings stress the importance of a continuous surveillance of HBV and HCV markers 
during pregnancy and suggest that there is still much to be done in order to reduce the risk of 
these infections in this delicate period of a woman’s life.
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The most affected age group was 25-34 (European 
Center for Disease Control and Prevention, 2020). In 
Italy, 197 new cases of acute HBV infection were re-
ported in 2019, with an incidence of 0.4 per 100,000 
inhabitants, unchanged compared to 2018. The most 
affected age group remains that of 35-54, in which 
the incidence reaches a value of 0.7 per 100,000 
(Epicentro, 2020). The infection affected women in 
25.4% of cases.
According to the WHO, around 71 million people 
worldwide are chronic carriers of HCV. The areas 
with the highest rates of infection are the WHO East-
ern Mediterranean Region and the WHO European 
Region (2.3% and 1.5%, respectively) (World Health 
Organization, 2020b). As reported by the ECDC, 
37,527 cases of hepatitis C were reported in Europe 
in 2018, with an incidence of 8.8 cases per 100,000 
inhabitants, of which 4% were acute infections, 26% 
chronic infections and 67% “unknown.” The infec-
tion was more common among men than women, 
with a male-to-female ratio of 2.1:1. The most af-
fected age group among males was 35-44 (27 cases 
per 100,000 inhabitants) while the age group among 
women was 25-34 (10 per 100,000 inhabitants) (Eu-

New Microbiologica, 44, 2, 104-110, 2021, ISSN 1121-7138

FULL PAPER



HBsAg and HCV seroprevalence in pregnant women 105

ropean Center for Disease Control and Prevention, 
2020). In Italy, 40 new cases of acute HCV infection 
were reported in 2019, with an incidence of 0.1 cas-
es per 100,000 inhabitants, unchanged compared 
to 2018 and halved compared to 2009. Although in 
absolute terms, the largest number of cases was in 
the age group 35-54, by analyzing the curves with the 
trend of incidences it can be seen that the highest in-
cidences are found in the age groups 15-24 and 25-34 
(Epicentro, 2020). 
In Europe, the burden of HBV infections among 
pregnant women varies among countries, ranging 
from 0.1% in Norway and Spain to 0.8% in France 
and Italy, while for HCV the percentages were 0.2% 
in Spain, 0.4% in Italy, 0.8 in France and 0.9% in 
Norway (Hofstraat et al., 2017). Sero-prevalence is 
different among pregnant migrant women. In gen-
eral, the prevalence of HBV and HCV in migrants, in 
relation to the overall number of chronically-infected 
cases, was estimated to be around 25% and 14% re-
spectively, with wide variation in the different coun-
tries. Specifically, in western and northern Europe-
an countries, the relative burden among migrants is 
higher than that reported in southern and eastern 
European countries (European Centre for Disease 
Prevention and Control 2016).
Pregnancy is a very delicate condition, especially 
during the first three months, when embryogenesis 
process takes place. In this period, many external 
risk factors can act to alter the delicate equilibrium 
that leads to fetal development (La Fauci et al., 2020). 
Among these factors, microorganisms belonging to 
the so-called TORCH group are surely the principal 
ones. In this group, viruses are the most numer-
ous components. For this reasons, viral detections 
including Rubella, HBV, HCV and HIV antibody 
searches are routinely performed during pregnancy 
(Ministero della Salute, 1998). Specifically, Rubel-
la has long been considered an important TORCH 
agent, able to induce serious fetal malformations and 
even death (Yazigi et al., 2017). Previous studies have 
focused on the anti-Rubella antibody status of preg-
nant women in order to quantify the potential risk 
of developing pregnancy complications (Calimeri 
et al., 2012; Lo Giudice et al., 2014) and on uncon-
ventional agents, including Hepatitis E virus (HEV), 
whose research has not yet become routine (La Fau-
ci et al., 2017). Moreover, the management of viral 
hepatitis in the setting of pregnancy requires special 
consideration. The primary risks for HBV and HCV 
during pregnancy are related to the severity of the 
maternal liver disease and the risk of mother-to-child 
transmission (MTCT) (Terrault et al., 2021). Many 
HBV- and HCV-infected women are in their fertile 
age and consequently their pregnancies might be 
affected. Several studies have shown that HBV and 
HCV infections could have a direct impact on preg-
nancy outcomes, being able to increase the risk for 

preterm labor and birth, low birth weight (<2500 g), 
premature rupture of membranes, gestational dia-
betes, antepartum hemorrhage, pregnancy-induced 
hypertension and congenital abnormalities (fetal 
macrosomia) (Tse et al., 2005; Berkley et al., 2008; 
Pergam et al., 2008;  Reddick et al., 2011; Connel et 
al., 2011; Lao et al., 2012; Lao et al., 2013; Chen et al., 
2016; Zhao et al., 2017; Supriya et al., 2017). How-
ever, the mechanisms at the base of these outcomes 
have not been yet clarified. HBV and HCV do not 
have a cytopathogenic effect, but both can stimulate 
intense inflammatory responses in hosts (Piconese et 
al., 2018). Moreover, despite the fact that they are un-
able to cross the placental barrier, the elicited inflam-
mation may negatively affect the pregnancy (Tang et 
al., 2014). Previous studies report negative pregnan-
cy outcomes both in high- and in low-endemic coun-
tries in women affected by HBV and HCV infections. 
Reddick et al. (2011) found a high risk of low birth 
weight in infants of HBV-positive mothers. More-
over, studies reported a high risk of developing ges-
tational diabetes and malformations in HBV-infected 
women (Safir et al., 2010; Sirilert et al., 2014; Lao et 
al., 2018; Peng et al., 2019). HCV has been linked to 
negative pregnancy outcomes, such as increased risk 
for gestational hypertension, preterm birth and low 
birth weight (Safir et al., 2010; Connel et al., 2011). 
The above findings on pregnancy outcome in patients 
affected by HBV and HCV infections suggest the im-
portance of antenatal screening during pregnancy. 
We conducted a serological survey on blood sam-
ples from pregnant women collected during routine 
pregnancy screening in order to evaluate the rate of 
HBsAg and HCV antibody carriers in a low-endemic 
territory.  

MATERIALS AND METHODS

Samples
We carried out a serological survey on blood samples 
from pregnant women in the period 2016-2019 sent 
to the Virology Laboratory of the University Hospital 
of Messina, Italy, and collected from pregnant wom-
en by the Obstetrics and Gynecology Operative Unit 
of this health structure during routine blood anal-
ysis. Specifically, we searched for HBsAg and HCV 
total antibodies in order to evaluate the infection by 
HBV and HCV, respectively. 

Serological analysis
The blood samples were centrifuged at 4,000 rpm 
for 10 minutes in order to obtain the serum. For the 
quantitative detection of HBsAg a direct “sandwich” 
test with two incubations, based on the chemilumi-
nescent assay (CLIA) (LIAISON XL MUREX HBsAg 
Quant, DiaSorin, UK) was used. This is a fully mono-
clonal-based assay for the quantitative determina-
tion of HBsAg in human serum or plasma samples 
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using Mouse Monoclonal Antibodies against highly 
conserved epitope of the inner region of HBsAg. The 
positivity range is 0.050-150 IU/ml. 
For the qualitative determination of specific IgG an-
tibodies anti-HCV, an indirect in vitro chemilumi-
nescent immunoassay (CLIA) (LIAISON XL MUREX 
HCV Ab, DiaSorin, UK) using two recombinant HCV 
antigens (core and NS4) coating magnetic particles 
(solid phase), and a third ready to use aqueous HCV 
antigen (biotinylated NS3), was used. The cut-off 
discriminating between the presence and absence of 
HCV Ab has an S/CO value of 1.0.

Statistical analysis
Descriptive statistics were used to find the percentag-
es and the 95% Confidence Interval (CI). Correlations 
were determined using either the standard Pearson 
correlation coefficient or the Spearman’s rank cor-
relation test, whereas chi-square was used to com-
pare the observed frequencies. Significance was as-
sessed at p<0.05 levels. All analyses were performed 
using Prism 4.0 software.

RESULTS

From 2016 to 2019, 6,896 blood samples were sent 
to the laboratory, of which 6,169 (89.4%) were from 

Italian and 727 (10.6%) from foreign women. The av-
erage age of the pregnant women was 32.0±6.0 y/o 
in Italians and 30.9±6.3 y/o in foreigners. In total, 
15 (0.2%) women in the Italian group and 15 (2.1%) 
women in the foreign group were positive for HBsAg 
(P<0.0001), while 13 (0.2%) Italians and 5 (0.7%) for-
eigners were positive for HCV antibodies (P<0.05). 
Table 1 shows the details of the performed analysis 
and the number of positive samples per year.
Figure 1 shows the trend of HBsAg positivity from 
2016 to 2019 in the two groups of tested women. 
Specifically, the positivity percentage >150 IU/ml was 
56.3% in Italians and 75.0% in foreigners.  
Similarly, Figure 2 shows the trend of HCV positivity 
in the same period in the two groups of tested wom-
en and highlights a statistically significant increase 
in HCV positivity in foreign pregnant women from 
2016 to 2019 (P<0.05). Specifically, the mean val-
ues of HCV positivity were 4.1 ± 4.3 in Italians and 
4.8±4.2 in foreigners.
Regarding the women positive for both HBsAg and 
HCV, we observed a mean age higher than that of the 
negative ones in both groups. Specifically, in the Ital-
ian group, for HBsAg, the mean age of the positive 
women was 35.0±4.0 versus 32.0±6.0 in the negative 
ones while, for HCV, the mean age of the positive 
women was 33.0±6.4 versus 32.0±6.0 in the negative 

Table 1 - Details of the performed analysis and the number of positive samples per each year.
ITALIANS FOREIGNERS

Number Mean Age
(min-max)

HBsAg
positive

HCV 
positive Number Mean Age

(min-max)
HBsAg
positive

HCV
positive

2016 1,454 (23.6%) 31.7 (16-43) 4 (0.3%) 0 (0.0%) 170 (23.4%) 30,6 (17-42) 2 (1.2%) 0 (0.0%)
2017 1,520 (24.6%) 31.9 (14-44) 5 (0.3%) 4 (0.3%) 212 (29.2%) 30,6 (14-43) 6 (2.8%) 1 (0.5%)
2018 1,624 (26.3%) 32.2 (15-45) 5 (0.3%) 7 (0.4%) 176 (24.2%) 32,0 (17-44) 3 (1.7%) 2 (1.1%)
2019 1,571 (25.5%) 32.4 (15-46) 1 (0.1%) 2 (0.1%) 169 (23.2%) 30,6 (16-44) 4 (2.4%) 2 (1.2%)
TOT 6,169 15 (0.2%) 13 (0.2%) 727 15 (2.0%) 5 (0.7%)

Figure 1 - Trend of HBsAg 
positivity from 2016 to 
2019 in the two groups of 
studied women.
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ones. In the foreign group, the mean age of the HB-
sAg positive women was 33.4±5.0 versus 30.9±6.3 in 
the negative ones while for HCV the mean age of the 
positive women was 30.4±4.3 versus 30.9±6.3 in the 
negative ones.
Table 2 shows the absolute numbers and percentages 
related to the origin of the foreign pregnant women 
who tested positive for both HBsAg and HCV anti-
bodies.

DISCUSSION

HBV and HCV infections are still important public 
health issues in many parts of the world despite the 
availability of an effective vaccine against HBV and 
novel therapeutic regimens for the treatment of HCV 
infection. These two viruses have several similari-
ties, such as the same target cells and disease pro-
gression but, on the other hand, differ with regard to 
the symptoms they determine, the immune response 
they elicit, and the strategies they use to persist in 
the host cells. For example, HCV often determines 
subclinical infections with an important innate im-
mune activation, while HBV typically causes more 
acute infections but with less propensity to cause 
chronic hepatic damage than does HCV, especially 
if contracted in adult life. Moreover, HBV generally 
involves the innate immune system and to a lesser 
extent the associated inflammatory response (Orte-
ga-Prieto et al., 2017), while HCV determines sever-

al extrahepatic manifestations such as thyroiditis, 
insulin resistance and diabetes and autoimmunity 
(Antonelli et al., 2006; Bugianesi et al., 2012; Flores-
Chávez et al., 2017). Finally, the immune response to 
chronic HCV infection is associated with increased 
levels of interferon and pro-inflammatory cytokines, 
determining the activation of different signal trans-
duction pathways and the production of several 
kinds of proteins potentially able to cross the pla-
cental barrier (Fensterl et al., 2015). All these patho-
genic conditions are associated with elevated risk of 
poor perinatal outcomes, such as low birth weight, in 
mothers affected by chronic HCV infection (Safir et 
al., 2010; Spiegel et al., 2018).
Previous studies have shown that HBV infection ac-
quired in early pregnancy can make women more 
susceptible to abortion than those with no infection 
(Hsu et al., 2012; Supriya et al., 2017). Moreover, if 
contracted during middle and later pregnancy, dam-
age to liver cells and functions makes these patients 
more vulnerable to premature delivery and postpar-
tum hemorrhage than those with no infection (Jin-
juvadia et al., 2014; Chen et al., 2016). Hepatic dys-
function affects the synthesis of albumin and coag-
ulation factors, which determine the accumulation 
of humors in the tissue space, retention of water 
and sodium, and hypertension (Kumada et al., 2010; 
Wang et al., 2010). In addition, the accumulation of 
HBV-DNA in placenta and trophoblast cells activates 
the placental inflammatory response and reduces 
trophoblasts and placental function playing a role in 
the link between HBV infection and preterm labor 
(Bai et al., 2007; Elefsiniotis et al., 2011).
In light of these considerations, the prevention of 
MTCT is a crucial issue. Particularly, the risk of 
MTCT of HBV is present especially in mothers with 
high levels of HBV-DNA (HBV-DNA > 200.000 UI/ml) 
and with HBeAg-positivity, but this risk can be re-
duced with the use of maternal antiviral therapy and 

Figure 2 - Trend of HCV 
positivity in the same pe-
riod in the two groups of 
studied women.

Table 2 - Absolute numbers and percentages related to 
origin of foreign pregnant women.

HBsAg (%) HCV (%)
Africa 4 (26.7) 0
India and South East Asia 4 (26.7) 2 (40.0)
Eastern Europe 7 (46.6) 2 (40.0)
Latin America 0 1 (20.0)
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prompt administration of infant immunoprophylax-
is (Terrault et al., 2021). Specifically, newborns from 
HBsAg-positive mothers have to receive anti-HBV 
immunoglobulins and the first dose of vaccination 
within the first 24/48 h of life in order to prevent HBV 
infection (Ministero della Salute, 2000; EASL 2017; 
WHO, 2020c). Some previous studies showed that 
a high maternal anti-HBc level may be a predictor 
of immunoprophylaxis failure in high-risk infants. 
Specifically, with HBV-DNA levels <6 log10 copies/
mL, 6-6.99 log10 copies/mL, 7-7.99 log10 copies/mL, 
and >8 log10 copies/mL, the corresponding rates of 
immunoprophylaxis failure were 0%, 3.2%, 6.7%, 
and 7.6%, respectively (Singh et al., 2011; Zhou et al., 
2012). Pregnant women with chronic HCV infection 
have increased rates of adverse pregnancy outcomes; 
MTCT occurs in 5% and is linked with invasive fe-
tal monitoring and prolonged rupture of membranes 
(Terrault et al., 2021).
In our study, the sample consisted primarily of Ital-
ian women in their thirties. In this group, the posi-
tivity for HBV and HCV infection was 0.2% for both 
conditions. Specifically, for HBsAg positivity, we ob-
served a stable trend from 2016 to 2018, with a per-
centage of 0.3%, and a clear reduction in the last year 
of the study, with a very small percentage of 0.1%. 
On the contrary, HCV-positivity was more irregular 
because after an increase from 2016 (when no case 
was detected) to 2018 (with values of 0.3% in 2017 
and 0.4% in 2018), we saw a decrease in the last year, 
with a value of 0.1%. Moreover, in both the groups, 
the mean age of the positive women was higher than 
that in the negative ones. This is true especially for 
Italian HBsAg-positive women in whom we found 
a significant difference of 3 years in the mean age 
compared to that in the negative ones. This finding 
can be partially explained by considering that HBV 
vaccination became mandatory in Italy for all new-
borns starting in 1991, with the law 27 May 1991, 
no. 165 (Gazzetta Ufficiale della Repubblica Italiana, 
1991a; Di Pietro et al., 2019). Even if the strategy to 
undergo vaccination, especially at school, including 
for twelve-year-olds for the first twelve years after the 
beginning of the mandatory vaccination was applied 
in order to cover all the subjects born since 1979 
(Gazzetta Ufficiale della Repubblica Italiana, 1991b), 
it is probable that a certain number of such individu-
als escaped from the program.  
This study shows that the screening carried out in 
pregnancy is an important epidemiological tool for 
the monitoring of certain infectious diseases and 
their circulation among the population. From the 
analysis of the data obtained by the screening, we 
showed that in Italian pregnant women, the positiv-
ity rates for HBV and HCV infections in our territo-
ry are very low, in line with previous surveys. Spe-
cifically, Lembo et al. found a prevalence of HBsAg 
and HCV of 0.4% and 0.2%, respectively, in the same 

territory (Lembo et al., 2017). Moreover, Spada et al. 
found a percentage of HBsAg of 0.4% in Italian preg-
nant women compared to those born in Eastern Eu-
rope, Asia and Africa, who had percentages of 3.44%, 
2.68% and 2.56%, respectively (Spada et al., 2011). 
Especially for HCV, the prevalence has significant-
ly decreased over time in the entire Italian popula-
tion, including the previously hyperendemic regions 
of the South (Guadagnino et al., 2013). In particu-
lar, a previous study showed that the current HCV 
prevalence in women < 40 years old living in a large 
metropolitan area of southern Italy is 0.4% (Moris-
co et al., 2017). These findings show the efficacy of 
the vaccination strategies used to contain the HBV 
infection and of the rigorous control measures im-
plemented to reduce iatrogenic transmission of HCV. 
However, both infections are still present and this 
issue is unacceptable, given the availability of effec-
tive preventive measures. A different consideration 
must be made for foreign pregnant women which, in 
any case, constituted about 10% of the sample. This 
is also in relation to the large number of foreigners 
present in our territory, among which are many ir-
regular pregnant migrants who landed on our coasts 
in recent years (Visalli et al., 2020). In this group, we 
observed a clearly higher positivity for HBV than 
for HCV (2.0% versus 0.7%, respectively). Moreover, 
there were increasing trends for both HBV and HCV 
infection rates. Specifically, HBsAg detection ranged 
between 1.2% in 2016 and 2.4% in 2019 with a peak 
of 2.8% in 2017. For HCV, the positivity rate rose 
from 0.0% in 2016 to 1.2% in 2019. These findings 
suggest that especially HBV is still a problem in for-
eigners, probably due to lower vaccination coverage 
in this group of people. 

CONCLUSION

Our findings stress the importance of continuous 
surveillance of HBV and HCV markers in pregnancy 
and suggest that there is still much to be done to re-
duce the risk of these infections in pregnancy. Specif-
ically, health education campaigns have to be carried 
out involving the general population and especially 
women in fertile age. These occasions should also 
spread the culture of prevention in terms of cor-
rect sexual behaviors and search for immune status 
against HBV, eventually advising HBV vaccination to 
women who test negative. Our previous studies high-
lighted the importance of health education regard-
ing sexually transmitted infections, especially among 
students (Visalli et al., 2014; Visalli et al., 2019), and 
regarding vaccinations to fight the plague of vaccine 
hesitancy (Facciolà et al., 2019).
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