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Abstract

Background: Information on hepatitis B virus (HBV) genotypes in immigrant populations living in Italy is scanty.
Objectives: The current study aimed at assessing the epidemiological and clinical need to detect HBV genotypes in immigrants
with HBV infection.
Methods: A multicenter screening was performed in 5 first-level care facilities centers in Southern Italy to identify migrants with
HBV infection. Hepatitis B surface antigen (HBsAg)-positive subjects were further investigated at a tertiary unit of infectious diseases.
Results: Of the 1727 investigated immigrants, 170 (9.8%) were HBsAg-positive. These 170 subjects, prevalently males (86.5%), aged 31.0
± 8.5 years and living in Italy for nearly 2.5 years, prevalently (80%) from sub-Saharan Africa. HBV DNA was detected in 113 (66.5%)
and HBV genotypes in 109 subjects: genotype E in 69.9%, genotype A in 16.5%, genotype D in 11.9%, and genotype C in 2.7%. Genotype E
was detected in 70 (83.3%) out of 84 migrants from sub-Saharan Africa and in 5 from the other areas. Of these 75, 16% were hepatitis
B e antigen (HBeAg)-positive and none circulated anti-hepatitis D virus (HDV); 69.3% were inactive HBV carriers, 22.7% had chronic
hepatitis and 8% cirrhosis with multifocal hepatocellular carcinoma (HCC) in 2 patients. Half of the 18 subjects with genotype A,
prevalently from sub-Saharan Africa (61%), were inactive HBV carriers, 7 had chronic hepatitis, and 1 had liver cirrhosis. Of the 13
subjects with genotype D, prevalently from Eastern Europe or India-Pakistan subcontinent, 8 were HBV inactive carriers and 5 had
chronic hepatitis.
Conclusions: The data indicated the need to extend HBV screening and vaccination programs to all immigrants from areas of in-
termediate or high HBV endemicity.
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1. Background

Although using a reverse transcriptase lacks proof-
reading activity for the replication, hepatitis B virus (HBV)
presents high genetic variability expressed by the 10 geno-
types alphabetically identified from A to J and divided into
sub-genotypes. HBV genotypes and sub-genotypes have a
distinct ethno-geographical distribution (1), consequent
to HBV co-expansions with ancient and modern human
migrations (2). Genotype A predominates in Northern-
Western Europe, North America, and Eastern Africa (3),
genotype D in the Mediterranean area (4-12), Middle-East

and Southern Asia (13, 14), genotypes B and C in Asia (15),
genotype E in Central-western Africa (13), genotype F in
South and Central America (13), genotype G in France and
the United States (15), genotype H in the Northern part of
Latin America (16) and genotypes I and J in Eastern Asia (1,
17).

The global distribution of HBV infection varies signifi-
cantly between countries and between the regions within a
country. Western Europe, the USA, Canada, and some South
American and Northern African countries present a low
level of endemicity with a rate of hepatitis B surface anti-
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gen (HBsAg) chronic carriers below 2%, whereas this preva-
lence is intermediate in Eastern Europe, Central Asia, and
some East Asian countries (from 2% to 8%) and high in some
Asian and sub-Saharan countries and Alaska (above 8%),
sustained by perinatal and childhood transmission (18, 19).

Due to the socioeconomic and political crises in Africa,
Eastern Europe, and Central and Eastern Asia in recent
decades, Western countries are the lands of immigration
from geographical areas of intermediate or high HBV en-
demicity (20). In 2014, 4,922,085 legal immigrants were
living in Italy, mainly from Eastern Europe (52.3%), Africa
(22.6%), Asia (16%), and South America (6.3%). It is also es-
timated that nearly 500,000 undocumented immigrants
currently live in Italy (21).

As an effect of immigration, the introduction and
spread of new HBV genotypes are documented in patients
with acute hepatitis (4-6, 8, 11, 12, 22-25), whereas infor-
mation on HBV genotypes in undocumented and refugee
immigrants with chronic HBV infection living in Italy is
scanty (7, 9, 13, 26, 27). To improve the knowledge on this
topic, the current prospective study was conducted to eval-
uate the epidemiological and clinical impact of HBV geno-
types in 170 undocumented or refugee immigrants with
chronic HBV infection, prevalently born in sub-Saharan
Africa, Eastern Europe, or the India-Pakistan subcontinent
and permanently living in Naples (Italy) or suburban areas.

2. Objectives

The current study aimed at determining the HBV geno-
types in a cohort of 170 undocumented or refugee immi-
grants with chronic HBV infection identified in a screening
program conducted on 1727 immigrants.

3. Methods

3.1. Study Population

It was a multicenter, prospective study with the par-
ticipation of 5 first-level care facilities centers in South-
ern Italy, 4 in the Campania region (2 in Naples and 2 in
Caserta) and 1 in the Apulia region (in Mezzanone, near
Foggia), and 3 tertiary care units for infectious diseases,
1 in Naples, 2 in Caserta, and 1 in Foggia. The urban and
suburban areas of Naples, Caserta, and Foggia give medi-
cal services to a large population of refugees and undocu-
mented immigrants from Africa, Asia, Eastern Europe, and
Latin America. Preliminary information on this screen-
ing was reported in a previous paper (26). The screening
program was started from January 2012 covering all un-
documented immigrants and refugees consecutively re-
ferred for a clinical consultation at 1 of the 5 first-level

care facilities centers up to December 2015. In Italy, the
juridical definition of refugees refers to immigrants who
have fled their countries of origin because of war or po-
litical, religious, or racial discrimination, whereas undoc-
umented immigrants are the ones who have come with-
out any legal permit in search of work or better living con-
ditions. The refugees have access to all the healthcare fa-
cilities of the Italian national healthcare system, whereas
for undocumented immigrants this access is limited to mi-
nors, pregnant females and patients with serious patho-
logical conditions or transmissible diseases. Because of
the reduced economic resources in the last decade, the un-
documented and refugee immigrant populations gener-
ally have poor living conditions in Italy, with a low income
most frequently from casual day-to-day work. In addition,
they are prevalently young, without family ties, and not in-
tegrated due to language, cultural, and social barriers.

The first-level care facilities centers participating in
the present study are the outpatient clinics of general
medicine with a long-term experience in the management
of vulnerable groups, consulted by refugees and undocu-
mented immigrants mostly for lumbago, headache, pru-
ritus, cough, high blood pressure, and allergy symptoms.
During a clinical consultation, a physician and a cultural
mediator explained to the immigrants the importance of
testing for HBV, hepatitis C virus (HCV), and human im-
munodeficiency virus (HIV) serum markers and offered
them screening free of charge, in anonymity, and in full
compliance with the Italian privacy law. During the study
period, adhesion to the screening and a signed informed
consent, written in the immigrant’s native language, was
obtained on a voluntary basis from 85% of the participants
(1,727 out of 2,032). Information on the demographics, so-
cioeconomic status, clinical data, and risk factors for ac-
quiring HBV, HCV, and HIV infections were collected in an
anonymous questionnaire for 1727 subjects who agreed to
participate in this investigation.

The serum sample obtained at the time of the clinical
consultation was tested for HBsAg, HCV-antibody (Ab) and
HIV-Ab.

No inclusion or exclusion criteria were applied. All
HBsAg-positive refugees and undocumented immigrants
were referred to the nearest tertiary care unit of infec-
tious diseases for further investigation, monitoring, and
possible treatment. These units have cooperated for over
15 years in several clinical investigations, using the same
clinical approach and the same laboratory methods (13,
27, 28). The cultural mediators assisted the HBsAg-positive
subjects both at the first-level and third-level care facilities
units.

The current paper reports the demographic, epidemi-
ological, and clinical characteristics of 170 HBsAg-positive
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subjects (9.8%) out of the 1727 screened ones. The diagno-
sis of HBV inactive chronic carriage was made based on
the persistence of normal alanine aminotransferase (ALT)
serum values for 6 months or more, HBV DNA absence or
below 2000 IU/mL, and the absence of clinical, biochemi-
cal, and ultrasound evidence of liver cirrhosis. The diagno-
sis of HBV-related chronic hepatitis was based on the per-
sistence of ALT abnormality for 6 months or more in sub-
jects who did not show clinical, biochemical, or ultrasound
evidence of liver cirrhosis (29). HBV-related liver cirrho-
sis was diagnosed on the basis of the clinical, biochemical,
and ultrasound signs (11). According to the accepted crite-
ria, HBV-related hepatocellular carcinoma (HCC) was diag-
nosed on the basis of histological and/or imaging findings
and on α-fetoprotein (AFP) serum levels (30).

The current study was approved by the Ethics Commit-
tee of Azienda Ospedaliera Universitaria of Second Univer-
sity of Naples (protocol number 214/2012)

3.2. SerumMarkers of HBV, HCV, and HIV Infections

Serum samples were tested for HBsAg, anti-HCV, anti-
HIV, total hepatitis B core antigen (anti-HBc), and hepati-
tis B surface antibody (anti-HBs) by commercial immu-
noenzymatic assays (Abbott Laboratories, NorthChicago,
IL, USA): AxSYM HBsAg (V.2) M/S for HBsAg, AXSYM HCV 3.0
for anti-HCV, AXSYM HIV 1/2 COMBO for HIV, AXSYM core
for total anti-HBc and AXSYM AUSAB for anti-HBs). Anti-
HIV reactivity was always confirmed by a Western blot as-
say (Genelabs Diagnostics, Science Park Drive, Singapore),
which identifies both HIV1/2 strains.

3.3. HBV-DNA Determination by PCR

HBV-DNA serum levels were determined by a real-
time PCR with a detection limit of 20 copies/mL as
previously described (27). HBV genotypes were deter-
mined in HBV-DNA-positive serum samples (31). Specif-
ically, HBV genotypes were determined by the phyloge-
netic analysis of sequences of 500 nt of the S region by
a nested PCR, using in the first PCR the outer primers F-
2862 forward 5’-TCACCATATTCTTGGGAAC-3’ and R-853 5’-
AGGGTTTAAATGTATAACCCA-3’, and in the second PCR the
inner primers F-179 5’-CTAGGACCCCTGCTCGTGTT-3’ and
R-690 reverse 5’-AATGGCACTAGTAAACTGAG -3’. The PCR
products were, then, purified using the MinElute PCR
Purification Kit (Qiagen, Qiagen GmbH); the sequenc-
ing reaction was performed using the forward primer F-
179 5’-CTAGGACCCCTGCTCGTGTT-3’ and reverse R-690 5’-
AATGGCACTAGTAAACTGAG-3’ with the Big DyeTM termina-
tor v 1.1 cycle sequencing kit (applied biosystems, Carls-
bad, CA, USA) in an ABI 310 genetic analyzer (applied biosys-
tems). Sequences were aligned using the BioEdit program

with reference sequences for the different genotypes de-
posited in GenBank (accession numbers: X02763, X51970,
and AF090842 for genotype A; D00329, AF100309, and
AB033554 for genotype B; X04615, M12906, and AB014381
for genotype C; X65259, M32138, and X85254 for genotype
D; X75657 and AB032431 for genotype E; X69798, AB036910,
and AF223965 for genotype F; AF160501, AB064310, and
AF405706 for genotype G; and AY090454, AY090457, and
AY090460 for genotype H). Genetic distances were cal-
culated with the Kimura-2-parameter algorithm and a
neighbor-joining phylogenetic tree was constructed with
the Mega 6 program http://www.megasoftware.net (center
of evolutionary functional genomics, biodesign institute,
Arizona State University, USA).

3.4. Statistical Analysis

Continuous variables were summarized as mean and
standard deviation (SD) and categorical variables as abso-
lute and relative frequencies. Differences in the mean val-
ues were evaluated by the Student t test, and the Chi-square
test was applied to categorical variables. A P value < 0.05
was considered statistically significant.

4. Results

From January 2012 to December 2015, a total of 1727
immigrants were screened, and 170 (9.8%) of them were
HBsAg-positive. The characteristics of these 170 are shown
in Table 1. They lived in Italy for a mean period of 32.4± 8.5
months, were prevalently male (86.5%), with a mean age of
31.1 ± 8.5 years and prevalently undocumented (65.3%). Of
these 170 subjects, 80% came from sub-Saharan Africa, 10%
from Eastern Europe, nearly 8% from the India-Pakistan
subcontinent, almost 2% from Northern Africa and only
1 subject from South America. They had a low level of
schooling (mean 6.3 ± 4.2 years) and only a few of them
stated alcohol consumption, occasional in most cases (Ta-
ble 1). Almost all stated the risk factors for the inapparent
parenteral exposure, including unsafe therapy injection,
acupuncture, tattoo, piercing, and tribal practices, about
43% invasive medical procedures including surgery, dental
care, and abortion, and nearly 24% unsafe sexual activity.
No subject stated drug addiction and only 2 had received a
blood transfusion.

Of the 170 HBsAg-positive subjects identified in this
screening, 133 (78.2%) had an inactive chronic liver disease
(CLD), 29 (17.1%) chronic hepatitis, and 8 (4.7%) liver cirrho-
sis. All 170 subjects were tested for HBV DNA and HBV geno-
typing at 1 of the 3 participating tertiary care units.

HBV DNA was detected in 113 (66.5%) subjects and was
undetectable in 57 (33.5%). Of the 113 HBV-DNA-positive sub-
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Table 1. Demographics and Epidemiological Characteristics of the Studied Immi-
grants with HBsAg-Positive and Chronic Liver Disease (N = 170)

Variables Value

Age, y (Mean ± SD) 31.1 ± 8.5

Gender, No. (%)

Male 147 (86.5)

Female 23 (13.5)

Legal status, No. (%)

Undocumented 111 (65.3)

Refugee 59 (34.7)

Geographical origin, No. (%)

Northern Africa 3 (1.8)

Sub-Saharan Africa 136 (80)

Eastern Europe 17 (10)

India-Pakistan subcontinent 13 (7.6)

South America 1 (0.6)

Residence in Italy, mo (mean ± SD) 32.4 ± 8.5

Years of schooling, mean ± SD 6.3 ± 4.2

Alcohol intake, No. (%) 25 (14.7)

Subjects declaring, No. (%)

Drug addiction 0

Unsafe sexual activity 40 (23.5)

Surgery/dental care/abortion 73 (42.9)

Blood transfusion 2 (1.2)

Inapparent parenteral exposurea 168 (98.8)

None declared 2 (1.2)

aThe term “inapparent parenteral exposure” includes unsafe therapy injection,
acupuncture, tattoo, piercing, and tribal practices.

jects, the HBV genotype was detected in 109 and unde-
tectable in 4, due to the low viral load. Of these 109, 75
(68.9%) had HBV genotype E, 18 (16.5%) genotype A, 13 (11.9%)
genotype D, and only 3 (2.7%) genotype C, prevalently re-
flecting the HBV genotype distribution of their areas of ori-
gin.

The characteristics of the 170 HBsAg-positive subjects
according to HBV genotypes are shown in Tables 2 and 3.

Seventy-five subjects with HBV genotype E who lived
in Italy for a mean period of 43.2 ± 57.9 months and
were prevalently from sub-Saharan Africa (93%), preva-
lently male (69%), and undocumented immigrants (64%).
Genotype E was detected also in 3 immigrants from East-
ern Europe, in 1 from the India-Pakistan subcontinent, and
1 from South America (Table 2).

All stated inapparent parenteral exposure, 25.3% un-

safe sexual activity, 53.3% surgery/dental care/ abortion,
and none stated drug addiction or blood transfusion (Ta-
ble 2). Subjects with HBV genotype E showed an HBV-
DNA serum concentration of 1.1E8 ± 8.9E8 IU/mL, 41% of
them presented HBV-DNA > 2000 IU/mL, 21.3% were HBeAg-
positive, and none circulated anti-HDV. Fifty-two (69.3%)
subjects with HBV genotype E were HBV inactive chronic
carriers, 17 (22.7%) had HBV-related chronic hepatitis, and
6 (8%) had HBV-related liver cirrhosis, 2 of whom with su-
perimposed multifocal HCC (Table 3).

The 18 patients with genotype A were prevalently
young male undocumented immigrants with a low level
of schooling, who lived in Italy for 36.1 ± 38.4 months and
were mostly from sub-Saharan Africa (61%) (Table 2). Also,
in this subgroup the inapparent parenteral exposure was
the most frequently stated risk factor. These subjects had
a mean viremia of 5.8E7 ± 2.4E8 IU/mL, half of them had
HBV DNA lower than 2000 IU/mL and were HBeAg-positive;
10 were considered HBV inactive chronic carriers, 7 had
chronic hepatitis, and 1 had liver cirrhosis (Table 3).

The 13 immigrants with genotype D lived in Italy for 21.3
± 22.8 months, were prevalently male, frequently with a
low level of schooling, prevalently undocumented immi-
grants from Eastern Europe (38.5%) or the India-Pakistan
subcontinent (30.8%). These subjects showed a low mean
viremia (2.0E4 ± 3.9E4 IU/mL) and 53.8% had HBV DNA
under 2000 IU/mL. All 13 were HBeAg-negative/anti-HBe-
positive and none circulated anti-HDV. Eight subjects were
HBV inactive chronic carriers, 5 had chronic hepatitis B,
and none had liver cirrhosis.

Three subjects with HBV genotype C were young males
from the India-Pakistan subcontinent; they were undocu-
mented immigrants who lived in Italy for 8.7± 3.0 months.
Of these 3, two subjects showed viremia over 2000 IU/mL
and 1 circulated HBeAg; 1 subject was an HBV inactive
chronic carrier, 1 had chronic hepatitis, and 1 had liver cir-
rhosis.

Of the 170 HBsAg-positive subjects, 1 was HBsAg/anti-
HIV/anti-HCV-positive with undetectable HBV DNA, 4 were
HBsAg/anti-HIV-positive (3 with HBV genotype E and 1 with
very low viremia and undetectable HBV genotype), and
5 were HBsAg/anti-HCV-positive of whom 4 with unde-
tectable HBV genotype and 1 with HBV genotype D. Thus,
only 4 of these 10 HBsAg-positive patients with HIV and/or
HCV coinfection had a detectable HBV genotype.

5. Discussion

HBV genotype E shows a low degree of genetic diver-
sity in blood samples collected from Senegal to Angola,
supporting the segregation of this genotype into mono-
phyletic groups (30), its relatively recent introduction to
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Table 2. Characteristics of the Studied Immigrants with HBsAg-Positive and Chronic Liver Disease, According to Hepatitis B Virus Genotype

HBV Genotype A, A1 C D, D1, or D2 E E vs. A, P value E vs. D, P value A vs. D, P value

Number of patients 18 (16.5) 3 (2.7) 13 (11.9) 75 (68.9)

Gender, No. (%) 0.65 0.12 0.62

Females 2 (11) 0 3 (23.1) 6 (8)

Males 16 (88.9) 3 (100) 10 (76.9) 69 (92)

Age, y (M±SD) 29.2 ± 5.9 29±48.5 34.8±11.1 30.8±7.7 0.41 0.11 0.08

Legal status, No. (%) 0.10 0.2 0.67

Undocumented 13 (72.2) 3 (100) 11 (84.6) 48 (64)

Refugee 5 (27.8) 0 2 (15.4) 27 (36)

Geographical origin, No. (%) 0.001 sub- Saharan vs. others 0.0001 0.08

Northern Africa 2 (11) 0 1 (7.7) 0

Sub-Saharan Africa 11 (61.1) 0 3 (23.1) 70 (93.3)

Eastern Europe 5 (27.8) 0 5 (38.5) 3 (4)

India-Pakistan
subcontinent

0 3 (100) 4 (30.8) 1 (1.3)

South America 0 0 0 1 (1.3)

Residence in Italy, mo (mean
± SD)

36.1±38.4 8.7±3.0 21.3± 22.8 43.2±57.9 0.63 0.19 0.23

With risk factors, No. (%) 0.01 unsafe sexual habits vs.
others

0.1 0.06

drug addiction 0 0 0 0

unsafe sexual activity 0 1 (33.3) 3 (23.1) 19 (25.3)

surgery/dental
care/abortion

11 (61.1) 1 (33.3) 9 (69.) 2 40 (53.3)

Blood transfusion 0 0 1 (15.4) 0

aInapparent parenteral
exposure

18 (100) 3 (100) 13 (100) 75 (100)

None declared, No. (%) 0 0 0 0

aInapparent parenteral exposure includes unsafe therapy injection, acupuncture, tattoo, piercing, and tribal practices.

Central/Western Africa, and its explosive spread in these ge-
ographical areas through unsafe re-using of glass syringes
and needles during mass-vaccination campaigns against
yaws, sleeping sickness, smallpox, and measles (32, 33). The
data of the current paper confirmed this spread; out of
the 109 HBsAg-positive immigrants with a detectable HBV
genotype, 84 were from sub-Saharan areas and of these, 70
(83.3%) carried HBV genotype E. Another 5 patients showed
HBV genotype E in the current study, 3 from Eastern Eu-
rope, 1 from the India-Pakistan subcontinent, and 1 from
South America. These observations, together with a re-
port from Colombia, showing HBV genotype E in nine HBV-
infected subjects in an Afro-American community (34),
suggested that appropriate prophylactic measures should
be taken to limit the spread of this viral genotype.

Nearly 70% of patients with HBV genotype E in the cur-

rent study had an inactive CLD, most of whom with an HBV-
DNA serum concentration lower than 2000 IU/mL, almost
23% had chronic hepatitis and 8% had liver cirrhosis. Com-
pared to the patients with CLD and HBV genotype A or D,
the ones with HBV genotype E more frequently had cirrho-
sis and HCC.

However, due to the low number of investigated pa-
tients with HBV genotype A or C, the possibility of a more
aggressive role of HBV genotype E in disease progression
needs confirmation in larger scale investigations. Coinfec-
tion with HIV or HCV occurred only in 3 of the 75 HBsAg-
positive patients with HBV genotype E, and in 1 of the 13
with HBV genotype D; therefore, it only marginally influ-
ences the clinical presentation of these 2 subgroups of pa-
tients.

Considering all 170 HBsAg-positive subjects in the cur-
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Table 3. Clinical and Virological Characteristics of the Studied Immigrants with HBsAg-Positive, According to Hepatitis B Virus Genotypes

HBV Genotype A C D, D1, D2 E

Number of patients 18 3 13 75

HBV DNA IU/mL (M±SD) 5.8E7 ± 2.4E8 2.7E5 ± 4.7E5 2.0E4 ± 3.9E4 1.1E8 ± 8.9E8

HBV DNA < 2000 IU/mL 9 (50) 1 (33.3) 7 (53.8) 44 (58.7)

HBV DNA ≥ 2000 IU/mL 9 (50) 2 (66.6) 6 (46.1) 31 (41.3)

HBeAg-positive, No. (%) 9 (50) 1 (33.3) 0 (0) 16 (21.3)

Anti-delta-positive, No. (%) 0 0 0 0

AST, highest NV 40 IU/L, mean ± SD 32.1 ± 22.1 110.9 ±126.1 37.3 ± 22.7 52.7 ± 63.5

ALT, highest NV 40 IU/L, man ± SD 39.1 ± 25.7 153.0 ± 180.0 15.0 ± 45.0 57.6 ± 80.8

With inactive chronic liver disease, No. (%) 10 (55.5) 1 (33.3) 8 (61.5) 52 (69.3)

With chronic hepatitis, No. (%) 7 (38.9) 1 (33.3) 5 (38.5) 17 (22.7)

With cirrhosis, No. (%) 1 (5.5)a 1 (33.3)b 0 c6 (8.0)

avs.
bP value = 0.02.
c2 patients with HCC.

rent study, nearly 80% showed an inactive CLD, less than
one-fifth had chronic hepatitis, and approximately 3%had
liver cirrhosis, a clinical presentation very different from
that of observed in 513 HBsAg-positive Italian patients with
CLD, investigated in 2014 (35), with only 3% of the subjects
with an inactive CLD, nearly two-thirds with chronic hep-
atitis and one-third with liver cirrhosis. Indeed, the clin-
ical presentation of the immigrants in the current study
resembled more than observed in the authors’ previous
study on 700 HBsAg-positive patients with CLD collected in
Italy from 1976 to 1981, half of whom had an inactive CLD
(36).

Due to the progressive application of the universal HBV
vaccination introduced in Italy in 1991 for all infants and all
12-year-old children (the latter limited to the first 12 years of
the campaign), all Italians aged 0 to 33 years received vac-
cines against HBV by 2014.

Consequently, chronic hepatitis B is eliminated in the
younger age groups and there is an age-related increase in
cases with chronic hepatitis, cirrhosis, and HCC (35).

Immigration from the developing countries has be-
come massive in Italy in the last 5 years and, consequently,
the HBV genotype distribution is expected to change, par-
ticularly for genotype E, since most immigrants come from
Central/Western Africa. It modifies the epidemiology and
clinical presentation of HBV acute and chronic infection
in Italy unless the Italian healthcare authorities apply ef-
fective prophylactic and therapeutic measures. Appropri-
ate screening should be implemented to identify HBsAg-
positive immigrants for educational, diagnostic, and ther-
apeutic purposes, and the nationwide HBV vaccination

campaign should be extended to the HBsAg-negative im-
migrant population. It was successfully done in pregnant
immigrants who delivered in 2012/2013 at 8 Italian hos-
pitals, where all new-born babies and all HBsAg-negative
family members of the HBsAg-positive mothers were vac-
cinated against HBV (13). It is noteworthy that none of the
1727 immigrants evaluated in the current study and living
in Italy for approximately 3 years had been vaccinated. The
data of the current study confirmed that HBV screening for
immigrants from geographical areas of high or intermedi-
ate endemicity was an important preventive measure for
public health (37, 38).
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