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INTRODUCTION

Viral hepatitis still represents a significant worldwide 
public health issue, being an important cause of mor-
bidity and mortality. Viral hepatitis is caused by five 
different types of viruses, including hepatitis virus A, 
B, C, D and E. Hepatitis B virus (HBV) and Hepati-
tis C virus (HCV), are among the leading causes of 
chronic liver diseases such as cirrhosis, liver failure 
and hepatocellular carcinoma (Lavanchy, 2005). The 
World Health Organization (WHO) estimates that 
296 million people live with chronic HBV infection 
and 58 million people have chronic HCV infection. In 
2019, hepatitis B caused an estimated 820,000 deaths 
and approximately 290,000 people died from hepati-
tis C, mostly from cirrhosis and hepatocellular carci-
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noma (primary liver cancer) (WHO, 2021). In Italy, 
time-series data on the incidence of viral hepatitis B 
and C cases have been reported since 1985. The In-
tegrated Epidemiological System of Acute Viral hep-
atitis-SEIEVA, coordinated by the Istituto Superiore 
di Sanità (ISS), describes the epidemiology of acute 
and chronic hepatitis. Data are presented annually 
and enable analysis of trends over time to underline 
the main incidence of HBV infection in the Italian 
population (https://www.epicentro.iss.it/epatite/da-
ti-seieva). HBV with an incomplete double-stranded 
DNA genome of 3.2 kb belongs to the Hepadnaviri-
dae family (Van Damme et al., 2013). Hepatocytes are 
the primary site for HBV replication (Gerlich, 2013). 
The viral genome encodes core and surface proteins 
(Liang, 2009). Hepatitis B can be diagnosed by sero-
logical dosage of specific viral markers like proteins 
produced by the virus or antibodies produced by the 
host (Dienstag, 2008). Hepatitis B surface antigen 
(HBsAg), antibody to HBsAg (anti-HBs) and antibody 
to hepatitis B core antigen (anti-HBc) represent the 
specific HBV virus markers detected in the serum 
during the different phases of HBV infection (Dien-
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SUMMARY

Viral hepatitis still represents a significant worldwide public health issue, being an important cause 
of morbidity and mortality. The aim of our study is to evaluate the prevalence of Hepatitis B virus 
(HBV) markers from serologic analysis of hospitalized patients at University Hospital of Campania 
“Luigi Vanvitelli” and also to investigate the prevalence of HBV/HCV coinfection. We screened se-
rum Anti-Hepatitis B surface antigen (HBsAg), antibody to HBsAg (anti-HBs), antibody to hepatitis 
B core antigen (anti-HBc), and antibody to Hepatitis C Virus (Anti-HCV) Anti-HCV from January to 
December 2020.
Analyses of HBV serological profile based on age showed that the 51-60 age group was the most nu-
merous and with the highest cases of HBsAg. The 61-70 age group recorded the highest prevalence 
of anti-HBc while age groups 0-10 years and 31-40 years the highest cases of anti-HBs. Antibody 
levels decline with time. In subjects older than 20 years, compared to vaccinated cohort individu-
als, anti-HBc seropositive prevalence increased linearly. This study underlined, in our geographic 
region, the decreased incidence of hepatitis B and high immunogenicity in the young population. 
Therefore, administration of HBV vaccine booster dose should be considered for the population 
rather than vaccination in the first year of life. In conclusion, our findings reaffirm the importance 
of health surveillance in hospitalized subjects, stressing the need to improve immunized subjects to 
increase the general population’s health.
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stag, 2008). Specifically, HBsAg indicates an ongoing 
infection and is used to evaluate the prevalence of 
acute or chronic HBV infection. Anti-HBc show pre-
vious or present infection, while anti-HBs reveal im-
munity after either infection or vaccination (Ifeorah 
et al., 2017). The serologic prevalence of the HBsAg, in 
the defined geographic area of the general population, 
reflects active HBV infection endemicity. In industri-
alized West European countries and in North Amer-
ica, HBsAg positivity prevalence is less than 2% (low 
endemicity); in most countries in the Mediterranean, 
East Europe, and Asia it ranges from 2 to 8% (inter-
mediate endemicity), whereas over 8% of individuals 
in some developing countries in Far-East Asia and 
Sub-Saharan Africa (high endemicity) are exposed to 
the virus at birth or in the first decade of life (Romanò 
et al., 2011). In the first group of low endemicity HBV 
countries, transmission occurs mainly in adulthood 
due to unprotected sexual contact or the sharing of 
syringes (Sagnelli et al., 2014). In Italy, a low endem-
ic country, HBV infection is under 2% and incidence 
has progressively decreased due to demographic so-
cio-economic changes and to preventive measures 
adopted. Since 1991, HBV vaccination has been rec-
ommended especially for high-risk groups - e.g., fami-
ly members of HBsAg carriers, healthcare profession-
als, etc., and became mandatory for all new-borns 
and for twelve-year-old adolescents (Mele et al., 2008). 
This measure has led to progressive reduction in hep-
atitis B incidence (from 5.1/100,000 cases in 1991 to 
0.85/100,000 in 2012) (Sagnelli et al., 2017). Despite 
this national data, Southern Italy records the highest 
rates of liver cancer in Europe, and about 90% of he-
patic tumours are a consequence of HBV and/or HCV 
infection (Mavilia 2018). Moreover, because of their 
similar transmission modes, coinfection HBV with 
HCV is frequent, particularly in areas where the vi-
ruses are endemic. This type of HBV/HCV coinfection 
may further increase the severity of liver disease (Ma-
vilia, 2018). The aim of our study is to evaluate the 
prevalence of HBV markers from serologic analysis of 
hospitalised patients at University of Campania “Lui-
gi Vanvitelli” but also to investigate the prevalence of 
HBV/HCV coinfection. Knowledge of local situations 
could help in the estimation of current susceptibility 
rates and immune/carrier subjects thirty years after 
universal HBV vaccination. The determination of se-
rological markers in combination with clinical assess-
ment enables the evaluation of natural history and 
individual risk of progressive liver disease.

MATERIALS AND METHODS

With data collected from January to December 2020, 
we developed a retrospective study on hepatitis virus 
infection in hospitalized patients at University Hos-
pital of Campania “Luigi Vanvitelli”. We screened 
serum hepatitis B surface antigen (HBsAg), anti-

body to HBsAg (anti-HBs), antibody to hepatitis B 
core antigen (anti-HBc), and antibody to Hepatitis C 
Virus (Anti-HCV) with enzyme immunoassays (The 
Ortho Clinical Diagnostics VITROS® 3600 Immuno-
diagnostic System, Rochester, NY, USA). Before be-
ing further analysed, the samples were centrifuged to 
remove cells, cell deposits and fibrin. HBsAg result 
≥1.00 indicated a reactive sample and the possible 
presence of HBsAg. A result <0.90 indicated a non-re-
active sample, negative for HBsAg. A result ≥0.90 and 
<1.00 indicated a borderline sample. A sample found 
to be borderline or reactive in the HBsAg test will be 
subjected to further analysis in duplicate to verify its 
actual status. For anti-HBs, samples with results <10 
mIU /mL were labelled “antibody negative”, sam-
ples with results between 10 and 12 mIU/mL were 
labelled “borderline,” and samples with results >12 
mIU/mL were labelled “positive to the antibody”. A 
“borderline” result was indicative of an antibody lev-
el within 20% of the WHO-recommended cut-off for 
immunity of 10 mIU/mL. An anti-HBc result of <1.00 
indicated a positive sample. A result of ≥1.00 and 
<1.20 indicated a borderline sample. A result of ≥1.20 
and <4.80 indicated a non-reactive sample, negative 
for Anti-HBc. A result ≥4.80 indicated a sample that 
needs to be diluted and retested. An anti-HCV result 
of ≥1.00 indicated a reactive sample and the possi-
ble presence of anti-HCV. A result of <0.90 indicat-
ed a negative sample and a result of ≥0.90 and <1.00 
indicated a borderline sample. For the purposes of 
this analysis, positive results for anti-HBc indicated 
past or ongoing HBV infection, while positive results 
for anti-HBs indicated only immunity vaccination or 
past infection. Negative patients for analysed HBV 
serological markers were considered non-immune or 
non-infected. 

Statistical Analysis 
The data were collated and analysed using IBM SPSS 
22.0 for IOS (SPSS Chicago, IL, USA). Category vari-
ables were presented as frequencies and percentages. 
Qualitative data was compared using the Chi-square 
test or Fisher exact probability method. P<0.05 indi-
cated that the difference was statistically significant.

RESULTS

Of the total of 1816 patients, 50.9% (925) were male. 
In the study population 49.1% were among the 21-60 
age group followed by the over-61 age group. Most 
of the patients were enrolled from General Medicine 
(37.5%) and General Surgery (23.8%) (Figure 1). 
Serological data showed 1.5% HBsAg positive sub-
jects, 27% anti-HBc and 39.4% anti-HBs positive 
subjects. Males had the highest percentage in all se-
rological assays. As reported in the anti-HBc table, 
there were 33.9% positive males were compared to 
19.7% positive females (Table 1).
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Analysing HBV serological profile according to age, 
the data showed the 51-60 age group was the most 
numerous (339) with the highest HBsAg positive per-
centage (5.3%). Age group 61-70 reported 47.8% of 
anti-HBc prevalence, while the 0-10 and 31-40 age 
groups recorded the highest rates of anti-HBs cases: 
60.6% and 60.2% respectively (Table 2).
According to the serological profile, subjects were di-
vided into five subgroups to evaluate infection stag-
es, vaccinated subjects and NO markers population. 
7.8% of patients had anti-HBc alone; 17.7% had both 
anti-HBc and anti-HBs positive. 1.5% of the other 
subgroups of had anti-HBc and HBsAg positive. 394 
patients (21.7%) were anti-HBs positive, while 51.3% 
of the study population showed NO markers and so 
were susceptible to infection (Table 3).

Figure 2 shows HBV seromarker distribution accord-
ing to age group, and reports the 41-50 age groups 
more susceptible to infection, with 68.9% NO mark-
ers, followed by the 11-20 and 21-30 age groups with 
65.4% and 60.4% NO markers rates. Data showed 
that the 0-10 and 31-40 age groups had the highest 
percentage of immunized subjects with anti-HBs 
alone of 56.7% and 54.7%, respectively. On the other 
hand, the 51-60 age group had ongoing HBV infection 
with 5.4% of HBsAg+ and Anti-HBc+. The majority of 
patients with resolved HBV infection were in the 61-
70 and 71-80 age groups, with 33% and 28.3% an-
ti-HBc+ and anti-HBs+ rates (Figure 2).
The HBV/HCV co-infection rate was found to be 
more common in patients over 50 years of age but 
increased linearly with age. Co-infection rates were 

Table 1

HBV Markers HBsAg+ Anti-HBc+ Anti-HBs+

Total 1816 28 (1,5) 490 (27,0) 715 (39,4)

Males 925 28 (2,9) 314 (33,9) 384 (41,5)

Females 891 0 176 (19,7) 331 (37,1)

Figure 1

Table 2

Age group (Years) Not tested HBsAg+ n(%) Anti-HBc+ n (%) Anti-HBs+ n (%)

0-10 127 0 5 (3,9) 77 (60,6)

11-20 133 0 1 (0,7) 45 (33,8)

21-30 149 2 (1,3) 6 (4,0) 53 (35,6)

31-40 181 0 14 (7,7) 109 (60,2)

41-50 235 2 (0,85) 42 (17,9) 62 (26,4)

51-60 339 18 (5,3) 130 (38,3) 113 (33,3)

61-70 324 4 (1,2) 155 (47,8) 135 (41,7)

71-80 237 2 (0,8) 100 (42,2) 90 (38,0)

81-90 91 0 37 (40,6) 31 (34,1)

Total 1816 28 (1,5) 490 (27) 715 (39,4)
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observed not only in the 51-60 age group (45.4%) but 
also 61-70 (42.1%) and up to the 81-90 age groups 
(54.5%). No statistical differences were observed be-
tween male and females in HBV/HCV co-infection 
(Table 4).

DISCUSSION

The last decade has seen a substantial change in the 
epidemiology of viral hepatopathies in Italy, deter-

mined by a reduction in the incidence of new cases 
due to spontaneous healing, reduction of mortality 
and efficacy of therapy. Virological control of blood 
and blood derivatives, the use of disposable tools 
and accessories, as well as the reduction of intrave-
nous drug abuse have changed the scenario of viral 
hepatitis infection, with reduced cases of HBV and 
HCV (Franceschi et al., 2006). Another reason for 
the change in HBV epidemiology in Italy was the im-
provement of socio-economics conditions, especially 

Table 3

HBV Positive Markers No. (%) Interpretations

Anti-HBc alone (Anti-HBs-; HBsAg-) 142 (7,8) Resolved or occult HBV infection

Anti-HBc+ and Anti-HBs+ 321 (17,7) Resolved HBV infection; immunity

HBsAg+; Anti-HBc+ 28 (1,5) Ongoing HBV infection

Anti-HBs+ alone 394 (21,7) Immunity due to the vaccination or resolved HBV infection

NO Marker 931 (51,3) Susceptible to HBV infection

Figure 2

Table 4

Age group  
(years)

HCV 
n (%)

Anti-HBc+ and HCV 
n (%)

HBsAg+ and HCV 
n (%)

0-10 0 0 0

11-20 0 0 0

21-30 9 (8,2) 1 (11,1) 0

31-40 13 (11,9) 1 (7,7) 0

41-50 19 (17,4) 2 (10,5) 0

51-60 22 (20,1) 10 (45,4) 5 (22,7)

61-70 19 (17,4) 8 (42,1) 1 (5,3)

71-80 16 (14,7) 6 (37,5) 0

81-90 11 (10) 6 (54,5) 0

Total 109 (6) 34 (31,2) 6 (5,5)
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in the domestic environment, as well as educational 
campaigns and, in parallel, the introduction of HBV 
vaccination. Data confirm the national trend, with 
decreasing incidence of new cases of HBV infection. 
Our study was carried out from January to Decem-
ber 2020 among hospitalized patients at University 
Hospital of Campania “Luigi Vanvitelli”. There was 
no difference between males and females in the pa-
tient cohort; the 21-60 age group was the most prev-
alent and the majority of patients were enrolled from 
General Medicine and General Surgery. The data 
from Surgery are related to blood screening of se-
rological markers as prevention systems for profes-
sionals and patients (Candotti, Laperche, 2018). The 
HBV study population serological profile according 
to gender revealed that the risk of infection is high-
er in males than in females, as noted by Khan et al. 
(2011). The HBsAg serological profile showed a se-
roprevalence rate of 1.5%. Data was relevant com-
pared to previously reported data in Italy, a low 
endemicity country, with HBsAg carrier prevalence 
below 2% (Stroffolini et al., 2022). Analysis by age 
found the HBsAg seroprevalence rate higher in the 
51-60 age group than in the other groups. The lowest 
HBsAg positivity rate was observed in the under-30 
age groups. Similar findings were observed in Guc-
lu at al. (2016) where, assessed by age, HBsAg pos-
itivity was found to be lowest in the 0-12 age group 
and highest in the 51-60 age group. However, in our 
region, high percentages of 11-50-year-old patients 
were HBV seronegative. Accordingly, a percentage of 
individuals were still susceptible to HBV infection. 
A singular anti-HBs positivity reflected HBV vacci-
nation and was detected in the 0-10 and 31-40 age 
groups, as it had serology compatible with vaccina-
tion (Boccalini et al., 2013). Xaydalasouk et al. (2021) 
reported about 63% of subjects aged <30 years were 
anti-HBs positive compared to about 25% in older 
subjects, with no differences between genders. Our 
vaccine coverage data in the 31-40 age group was 
in agreement with the fact that in 1991, Italy intro-
duced a program of universal vaccination against 
hepatitis B for all new-borns and for twelve-year-old 
adolescents (Morisco et al., 2017). In almost all sub-
jects in the 11-20 and 21-30 age group that were in-
cluded in the 1991 Italian vaccination program, the 
seroepidemiological data show a low rate of protec-
tive antibody against HBV. From data in the litera-
ture, it is evident that antibody levels have declined 
over time. The Verso et al. (2019) study reported that 
subjects vaccinated at birth or during adolescence 
maintain, in most cases, a protective antibody titre 
in the following 10 years, while the percentage drops 
20 years after the primary vaccination schedule, es-
pecially if immunization was performed during the 
neonatal age (Verso et al., 2019). Several studies have 
shown that subjects vaccinated in the first year of life 
were less protected than subjects vaccinated at age 

12 (Coppola et al., 2015; Bini et al., 2018; Coppeta 
et al., 2019; Sartorelli et al., 2022). Data obtained in 
the present study are consistent with these findings; 
in fact, the 21-30 age group corresponded to sub-
jects that were immunized in the first year of life. In 
subjects older than 20, compared to individuals in 
vaccinated cohorts, the prevalence of seropositive in-
dividuals for anti-HBc increased linearly from 0% in 
the 0-10 age group to 14.3% in the 81-90 age group. 
It is likely that those subjects were infected in the 
past. In line with the acquired immunity due to vac-
cination, the younger generation show the absence 
of or low anti-HBc rates, whereas anti-HBc seroprev-
alence rates were detected in older generations, as 
stated in several reports (Sagnelli et al., 2008) (Ma-
vilia, 2018). The last part of our analysis reported 
HCV co-infection in patients with resolved/occult 
and with ongoing HBV infection. Only 8.1% have an-
ti-HCV antibodies. The HBV/HCV co-infection rate 
was found to be more common in patients over 50 
but increased with age (Daw 2014). As reported in 
Libya, the percentage of the population with HBV 
and HCV increases according to age. The prevalence 
of anti-HCV was stable at 0.8-0.9% until the age of 
30, after which it rose steadily, reaching 2.7% in 
those older than 50 (Daw, El-Bouzedi, 2014). Our 
data confirm that anti-HCV prevalence was stable in 
younger ages, increasing steadily after the age of 30 
and reaching a peak in the 51-60 age group. A simi-
lar picture was also found in Tunisia and Morocco, 
where the rates ranged from 1.7 to 2.9%, with higher 
rates in some regions (Benouda et al., 2009). Subjects 
with HBV/HCV infection were more likely to be older 
than 51. Our findings show that the prevalence rates 
of HBV and HCV in our region are relatively low, and 
this could be a result of the implemented national 
control policies. Continuous surveillance and main-
tenance of the national program against hepatitis are 
essential, and vaccination is the most effective way to 
control and prevent HBV infection, as demonstrated 
by the absence of HBsAg and anti-HBc in younger 
age groups. Our study revealed that a significant pro-
portion of the study population is at risk of infec-
tion with HBV because of the absence of detectable 
markers of infection or immunity, but also reported 
decreased incidence of hepatitis B and high immu-
nogenicity of the young population in this geograph-
ic region. 
Future studies could be conducted to analyse the 
evolution of serological markers in the pre-pandemic 
and pandemic period. The current HBV seropreva-
lence situation clearly demonstrates the need for 
continuously improved vaccination because of lower 
immunogenicity in adolescence or adulthood. Im-
munological memory persists for years after HBV 
vaccination but there remains the possibility that in-
dividuals vaccinated in childhood presenting a low 
anti-HBs titre and could be infected. Estimation of 
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antibody titre 5 and 10 years post-vaccination deter-
mines the need for a booster dose in subjects over 
20. In conclusion, our findings reaffirm the impor-
tance of health surveillance in hospitalized subjects 
and emphasise the need to improve vaccination rates 
to limit the number of non-immunized subjects, in 
order to increase the general population’s health.

Acknowledgments
We thank the staff members of the Virology and Mi-
crobiology Section of University Hospital of Campa-
nia “Luigi Vanvitelli”, Italy.

References
Benouda A., Boujdiya Z., Ahid S., Abouqal R., Adnaoui M. (2009). 

(Prevalence of hepatitis C virus infection in Morocco and se-
rological tests assessment of detection for the viremia predic-
tion). Pathologie-biologie. 57 (5), 368-372.

Bini C., Grazzini M., Chellini M., Mucci N., Arcangeli G., Tiscione 
E., Bonanni P. (2018). Is hepatitis B vaccination performed 
at infant and adolescent age able to provide long-term immu-
nological memory? An observational study on healthcare stu-
dents and workers in Florence, Italy. Human vaccines & immu-
notherapeutics. 14 (2), 450-455.

Boccalini S., Pellegrino E., Tiscione E., Pesavento G., Bechini A., 
Levi M., Rapi S., et al. (2013). Sero-epidemiology of hepatitis 
B markers in the population of Tuscany, Central Italy, 20 years 
after the implementation of universal vaccination. Human vac-
cines & immunotherapeutics. 9 (3), 636-641.

Candotti D., Laperche S. (2018). Hepatitis B Virus Blood Screen-
ing: Need for Reappraisal of Blood Safety Measures? Frontiers 
in medicine. 5, 29.

Coppeta L., Pompei A., Balbi O., Zordo L.M., Mormone F., Policar-
do S., et al. (2019). Persistence of Immunity for Hepatitis B Vi-
rus among Heathcare Workers and Italian Medical Students 20 
Years after Vaccination. International journal of environmental 
research and public health. 16 (9), 1515.

Coppola N., Corvino A.R., De Pascalis S., Signoriello G., Di Fiore 
E., Nienhaus A., et al. (2015). The long-term immunogenicity 
of recombinant hepatitis B virus (HBV) vaccine: contribution 
of universal HBV vaccination in Italy. BMC infectious diseases. 
15, 149.

Daw M.A., El-Bouzedi A. (2014). Prevalence of hepatitis B and 
hepatitis C infection in Libya: results from a national popula-
tion-based survey. BMC infectious diseases. 14, 17.

Dienstag J.L. (2008). Hepatitis B virus infection. The New England 
journal of medicine. 359 (14), 1486-1500.

Franceschi S., Montella M., Polesel J., La Vecchia C., Crispo A., Dal 
Maso L., et al. (2006). Hepatitis viruses, alcohol, and tobac-
co in the etiology of hepatocellular carcinoma in Italy. Cancer 
epidemiology, biomarkers & prevention: a publication of the 
American Association for Cancer Research, cosponsored by 
the American Society of Preventive Oncology. 15 (4), 683-689.

Gerlich W.H. (2013). Medical virology of hepatitis B: how it began 
and where we are now. Virology journal. 10, 239.

Guclu E., Ogutlu A., Karabay O. (2016). A Study on the Age-Relat-
ed Changes in Hepatitis B and C Virus Serology. The Eurasian 
Journal of medicine. 48 (1), 37-41.

I https://www.epicentro.iss.it/epatite/dati-seieva
Ifeorah I.M., Bakarey A.S., Adewumi M.O., Faley T.O., Akere A., 

Omoruyi C.E., et al. (2017). Patterns of serologic markers of 

hepatitis B virus infection and the risk of transmission among 
pregnant women in southwestern Nigeria. Journal of Immuno-
assay and Immunochemistry. 38 (6), 639-651.

Khan F., Shams S., Qureshi I.D., Israr M., Khan H., Sarwar M.T, 
Ilyas M. (2011). Hepatitis B virus infection among different sex 
and age groups in Pakistani Punjab. Virology journal. 8, 225.

Lavanchy D. (2005). Worldwide epidemiology of HBV infection, 
disease burden, and vaccine prevention. Journal of clinical vi-
rology: the official publication of the Pan American Society for 
Clinical Virology. 34 (Suppl. 1), S1-S3.

Liang T.J. (2009). Hepatitis B: the virus and disease. Hepatology. 49 
(Suppl. 5), S13-S21.

Mavilia M.G., Wu G.Y. (2018). HBV-HCV Coinfection: Viral Inter-
actions, Management, and Viral Reactivation. Journal of clini-
cal and translational hepatology. 6 (3), 296-305.

Mavilia M.G., Wu G.Y. (2018). HBV-HCV Coinfection: Viral Inter-
actions, Management, and Viral Reactivation. Journal of clini-
cal and translational hepatology. 6 (3), 296-305.

Mele A., Tosti M.E., Mariano A., Pizzuti R., Ferro A., Borrini B., et 
al. (2008). Acute hepatitis B 14 years after the implementation 
of universal vaccination in Italy: areas of improvement and 
emerging challenges. Clinical infectious diseases: an official 
publication of the Infectious Diseases Society of America. 46 
(6), 868-875.

Morisco F., Stroffolini T., Lombardo FL., Guarino M., Camera S., 
Cossiga V., et al. (2017). Prevalence of and risk factors for HBV 
infection in a metropolitan Southern Italian area: Evidence for 
the effectiveness of universal Hepatitis B vaccination. Digestive 
and liver disease: official journal of the Italian Society of Gas-
troenterology and the Italian Association for the Study of the 
Liver. 49 (11), 1257-1261.

Romanò L., Paladini S., Van Damme P., Zanetti A.R. (2011). The 
worldwide impact of vaccination onthe control and protection 
of viral hepatitis B. Digestive and liver disease: official journal 
of the Italian Society of Gastroenterology and the Italian Asso-
ciation for the Study of the Liver. 43 (Suppl. 1), S2-S7.

Sagnelli E., Sagnelli C., Pisaturo M., Macera M., Coppola N. (2014). 
Epidemiology of acute and chronic hepatitis B and delta over 
the last 5 decades in Italy. World journal of gastroenterology. 20 
(24), 7635-7643.

Sagnelli E., Stroffolini T., Mele A., Imparato M., Almasio P.L., Ital-
ian Hospital Collaborating group. (2008). Chronic hepatitis B 
in Italy: new features of an old disease-approaching the uni-
versal prevalence of hepatitis B e antigen-negative cases and 
the eradication of hepatitis D infection. Clinical infectious dis-
ease: an official publication of the Infectious Diseases Society 
of America. 46 (1), 110- 113.

Sagnelli E., Stroffolini T., Sagnelli C., Morisco F., Coppola N., 
Smedile A., et al., EPACRON study group. (2017). Influence of 
universal HBV vaccination on chronic HBV infection in Italy: 
Results of a cross-sectional multicenter study. Journal of medi-
cal virology. 89 (12), 2138-2143.

Sartorelli P., Occhialini F., Miceli R., Pietronigro A., Bianciardi L., 
Salini C., Messina G. (2022). The seroprevalence of the hepati-
tis B virus in Italian medical students after 3 decades since the 
introduction of universal vaccination. International journal of 
occupational medicine and environmental health. 35 (1), 75-
80.

Stroffolini T., Morisco F., Ferrigno L., Pontillo G., Iantosca G., 
Cossiga V., et al.; SEIEVA collaborating group. (2022). Acute 
Delta Hepatitis in Italy spanning three decades (1991-2019): 
Evidence for the effectiveness of the hepatitis B vaccination 
campaign. Journal of viral hepatitis. 29 (1), 78-86.

Van Damme P., Ward J., Shouval D., Wiersma S., Zanetti A. Hep-
atitis B vaccines, Editor(s): Stanley A. Plotkin, Walter A. Oren-
stein, Paul A. Offit, Vaccines (Sixth Edition), W.B. Saunders. 
(2013). 205.


