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Immigration and hepatitis B virus:
epidemiological, clinical and
therapeutic aspects

E. Palumbo,” G. Scotto,” D.C. Cibelli,' G. Faleo,” A. Saracin’ and G. Angarano’
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ABSTRACT This study in Italy aimed to evaluate the epidemiological, clinical and therapeutic
aspects of hepatitis B virus (HBV) infection in a population of recent (< 6 months) immigrants.
Between February 2003 and December 2004, 83 (9.3%) out of 890 immigrants tested positive
for hepatitis B surface antigen. All were men and 62.6% came from Africa, 21.6% from Asia and
16.8% from Eastern Europe. About half (54.3%) of the patients had elevated alanine aminotransfe-
rase levels and detectable serum HBV DNA. Genotype distribution was as follows: E (20 cases),
D (14 cases) and A (11 cases). Our study underscores the potential of migratory flow to introduce
genotype non-D hepatitis B virus into our country.

Immigration et virus de I’hépatite B : aspects épidémiologiques, cliniques et
thérapeutiques

RESUME Cette étude menée en ltalie avait pour but d’évaluer les aspects épidémiologiques,
cliniques et thérapeutiques de I'infection par le virus de I'hépatite B (VHB) dans une population
d'immigrants de fraiche date (< 6 mois). De février 2003 a décembre 2004, 83 (9,3 %) des
890 immigrants ont été testés positifs pour I'antigene de surface de I'hépatite B. Tous étaient des
hommes et 62,6 % d’entre eux venaient d’Afrique, 21,6 % d’Asie et 16,8 % d’Europe de I'Est.
Chez environ la moitié des patients (54,3 %), le taux d’alanine aminotransférase était élevé et
I’ADN du VHB sérique était détectable. La répartition du génotype était la suivante : E (20 cas),
D (14 cas) et A (11 cas). Notre étude souligne la possibilité que les flux migratoires introduisent
un génotype du virus de I'hnépatite B autre que D dans notre pays.
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Introduction

Hepatitis B virus (HBV) infection is an
important public health problem and more
than 400 million of the world’s population
are chronic carriers of the virus [/,2]. Some
regions are characterized by a prevalence
of infection > 8%, including the major part
of sub-Saharan Africa, South-East Asia,
some regions in central South America
and some European countries, such as
Albania and Turkey. Italy is characterized
by a low prevalence of HBV (< 2%) [3],
but immigration could be leading to the
introduction into our area of people infected
by HBYV, with a consequent increase in
prevalence.

HBYV is characterized by a genetic
heterogeneity and 8 genotypes (A to H)
can be classified based on comparison of
complete HBV genomes and according
to the criterion of > 8% differences in
the complete nucleotide sequence of the
viral genome [4-6]. HBV genotypes have
a characteristic geographic distribution.
Genotype A is widely distributed in North
West Europe, North America and Central
Africa, while genotypes B and C are present
in Asia only; genotype D has been found
worldwide with its highest prevalence in
the Mediterranean area, the Middle East and
South Asia, particularly India. Genotype E
is found in sub-Saharan Africa and geno-
type F in South and Central America.
Genotype G has been found in France and
in the United States of America, while the
newly discovered genotype H seems so far
to be restricted to the northern part of Latin
America, including Central America and
Mexico [5].

Some studies have recently suggested
that the genotype affects the clinical
features of HBV infection and the response
to antiviral treatments. In fact, with regard
to genotypes B and C, which are prevalent
in Asia, genotype C has been shown to

be more frequently found in severe liver
disease and in hepatocellular carcinoma
and it has a lower response rate to
interferon alpha therapy, while genotype
B is associated with faster hepatitis Be
antigen (HbeAg) and antibody to HbeAg
(anti-HBe) seroconversion [7—/2]. During
treatment with lamivudine, YMDD variants
[(Y: tyrosine; M: methionine; D: aspartic
acid; D: aspartic acid] seem to appear more
frequently in genotype A patients than
genotype D but appear earlier in genotype
D[I3].

In Italy the prevalent genotype is D; in
fact about 95% of Italian patients with HBV
infection present with this genotype [3]. The
migratory flow towards our country has
increased in the last 10 years, particularly
from endemic areas for HBV (prevalence
> 8%) such as sub-Saharan Africa, and one
consequence is the possible introduction
into our country of genotype non-D HBV
infections. This is important both from the
epidemiological and clinical point of view,
since other genotypes may have a peculiar
natural history and response to antiviral
treatments.

The aims of the present study were
to evaluate the epidemiological, clinical
and therapeutic aspects of HBV infection
in a population of recent (< 6 months)
immigrants and in patients affected by ac-
tive chronic hepatitis HBV-related infec-
tions to determine the HBV genotype.

Methods

Data collection

Between February 2003 to December 2004
a total of 890 immigrants were tested for
HBsAg. All gave written informed consent
and all participants tested were temporary
guests in a camp for refugees, without
contact with the indigenous population. The
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criteria for inclusion were: age > 14 years
and presence in Italy for a period < 6 months.
All subjects were tested in the medical
ambulatory clinic in the camp for refugees
and the blood samples were transported to
the department’s virology laboratory where
they were tested for HBsAg.

In HBsAg-positive patients the
biochemical and virological activity of
infection and the eventual presence of
coinfections—with hepatitis C and D virus
(HCV, HDV) and human immunodeficien-
cy virus (HIV)—were evaluated. In patients
with detectable serum HBV, DNA analysis
determined the HBV genotype.

All patients positive for HBsAg were
invited to fill in a questionnaire regarding
risk factors for HBV infection (sexual risk-
taking, family history of HBV infection,
etc.).

Laboratory analysis

HBsAg was assayed by commercial
immunoassay (Abbott-Auszyme Mc,
Abbott Laboratories, North Chicago,
Illinois). Hepatitis Be antigen (HbeAg)
and antibody to HbeAg (anti-HBe) were
detected by radioimmunoassay (HbeAg/
antiHBe immunoradiometric DiaSorin,
Vercelli, Italy). [gM and IgG anti-HDV were
tested with commercially available enzyme-
linked immunoassay (ELISA) kits (Abbott
Diagnostica, Weisbaden-Delkenheim,
Germany). The presence of antibodies to
HCV (anti-HCV) was determined with the
use of a 3rd-generation HCV-ELISA (Ortho
Diagnostic System, Raritan, New Jersey,
USA) and confirmed by a 3rd-generation
recombinant immunoblot assay (RIBA)
(Ortho Diagnostic Systems, Raritan, New
Jersey, USA). Antibodies to HIV (anti-HIV)
were determined by enzyme immunoassay
(HIV1/HIV2 EIA, Abbott) and positive
results were confirmed by western blot.
Serum HBV DNA levels were measured by

polymerase chain reaction (PCR-real time)
with a detection limit of 100 copies/mL.
Serum alanine aminotransferase (ALT) was
quantified by ultraviolet enzymatic assay
(normal range 0—40 IU/L).

Determination of HBV genotypes
The serum of all patients with detectable
serum HBV DNA was stored at —80 °C
then thawed for determination of HBV
genotypes. First, HBV DNA was extracted
as described by Stuyver et al. [6]. The se-
cond step was the nucleic acid amplification
of the pooled HBV gene domain B and C by
means of the PCR, for obtaining sequence
information about codons 180, 204 and 207
in the polymerase open reading frame. The
extracted DNA was amplified over 2 rounds
of PCR using biotinylated PCR primers. An
exact copy of the template was produced
after 1 cycle of denaturation, annealing and
extension.

Because the amount of amplification
product is generally not sufficient, a nested
(2nd round) PCR was needed. After the
2nd PCR for amplifications, HBV-genotype
were determined by a line-probe assay
(INNO-LiPA HBV genotyping, Innogene-
tics NV, Gent, Belgium) as described by
Stuyver et al. [6].

Statistical analysis

A two-tailed Pearson y* test was used to
compare categorical data. Statistical
significance was taken as P < 0.05. The
software used for the statistical analysis was
Epi-info, version 6.

Results

Table 1 shows the demographic data of the
890 studied subjects. Among the subjects
tested, 83 (9.3%) were HBsAg positive.
All were men, with a mean age of 23 years
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Table 1 Demographic characteristics of all
immigrants tested for hepatitis B surface
antigen

Variable Tested Positive
Total (No.) 890 83
Male/female (No.) 758/132 83/0

Mean time in Italy
[days (Range)] 72 (4-192)
Mean age
[years (Range)] 24 (15-39) 23 (16-37)

Origin [No. (%)]

Africa 625 (70.2) 52 (62.7)
Asia 162 (18.2) 18(21.7)
Eastern Europe 77 (8.7) 13 (15.7)
South America 26 (2.9) 0 (0)

(range 16-37), and 52 (62.7%) came from
Africa (20 from Liberia, 15 Sudan, 11 Erit-
rea and 6 Ethiopia), 18 (21.7%) from Asia
(9 from Pakistan and 9 from Bangladesh)
and 13 (15.7%) from Eastern Europe (all
from Albania). All patients were anti-HBe
positive, with IgM and IgG anti-HDV
negative.

No subject presented coinfection with
HCV and HIV. Serum bilirubin, albumin

and prothrombin times were normal in
all subjects. No patient was aware of his
positivity for HBsAg before our screening.
In 27% of cases (all African) the risk factor
was sexual, while in the majority of cases the
risk factor for HBV infection was unknown.
Actotal of 38/83 (45.8%) patients had normal
ALT levels (< 40 IU/L) and undetectable
serum HBV DNA (< 100 copies/mL), while
45 (54.2%) patients had ALT levels elevated
above the laboratory normal (mean level
was 167 IU/L, range 74-387) and serum
HBV DNA levels detectable by PCR-real
time (mean 972 866 copies/mL, range 22
933—-1 697 833).

Genotype distribution was determined in
patients with detectable serum HBV DNA.
Distribution of HBV genotypes in these
patients and correlation with biochemi-
cal and virological activity of disease are
shown in Table 2. All 45 patients had been
in Italy for a mean period of 30 days (range
5-55) and certainly were infected in their
country of origin.

A liver biopsy was proposed to all
patients affected with active chronic HBV,
but written informed consent was obtained

Table 2 Distribution of hepatitis B virus (HBV) genotypes in 45 patients with detectable serum
HBV-DNA and correlation with biochemical and virological activity of disease

HBV genotype Immigrants Origin No. Mean ALT Mean
tested (IU/L) HBV DNA
No. % (copies/mL)
E 20 44.4 Liberia 12 178 1181 900
Sudan 8
D 14 31.1 Eritrea 4 167 878 831
Sudan 4
Albania 6
A 11 24.4 Eritrea 7 156 776 900
Ethiopia 4

Statistical analysis showed no significant correlation between biochemical and virological activity of the disease and

the different HBV genotypes.
ALT = alanine aminotransferase.
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only by 7 patients: 3 were affected by
genotype E (all from Eritrea) and 4 affected
by genotype D (3 from Albania and 1 from
Sudan). At the histological diagnosis the
3 patients with genotype E presented a
chronic HBV-related hepatitis (grade 2,
stage 2), while among the 4 patients with
genotype D, 3 patients were affected by
a chronic HBV-related hepatitis (grade 1,
stage 1) and 1 patient by cirrhosis (grade 3,
stage 4). These 7 patients were treated with
lamivudine (100 mg/day, orally): actually,
3 patients (2 affected by genotype D and 1
by genotype E) after 12 months of therapy
had a complete response (ALT <40 UI/L and
undetectable serum HBV DNA). Among
the other 4 patients, 2 (both of whom were
affected by genotype D) had a complete
response after the 2nd year of treatment,
while 2 patients (affected by genotype D and
E) developed YMDD mutants after 14 and
16 months of therapy respectively. It was not
possible to treat the other patients affected
by active chronic B hepatitis because they
moved to other cities in north Italy.

Discussion

Some recent studies have demonstrated
that the prevalent infectious diseases in
immigrants are HIV, tuberculosis and
chronic viral hepatitis, more frequently
caused by HBV, particularly in African
people coming from sub-Saharan areas [ /4—
17]. The principal aim of this study was to
evaluate the prevalence of HBV infection in
a population of recent immigrants living in
Italy for <6 months. We tested 890 subjects.
The majority were from sub-Saharan Africa
which reflects the prevalent migratory flow
to Italy, characterized by migrants from
Africa and, less frequently, from Eastern
Europe. Among this group, 83 subjects
(9.3%) tes-ted positive for HBsAg; this rate

is similar to observations presented in the
Italian and international literature [/4,15].
No cases of coinfection were observed our
series.

Many of our cases (about 50%) had
normal ALT and undetectable serum HBV
DNA. This is not surprising because many
studies have shown, particularly in sub-
Saharan African populations, that HBV
infection in these countries is highly
prevalent (> 8%), but many infected subjects
(40%—65% in different studies) do not have
biochemical and virological symptoms of
disease (healthy carriers) [/4,18,19]. In the
majority of our cases the risk factors for
HBYV infection remained unknown, but in
30%, the patients reported a sexual risk fac-
tor, which is frequent in African populations
due to high levels of prostitution and to
cultural refusal to use condoms. Therefore,
our data showed a high prevalence of HBV
infection in immigrants, particularly in
Africans.

An important result concerned the sex of
infected patients; all HBsAg positive sub-
jects were men. This is probably a result of
the difficulty in testing females (only 82/556
of tested subjects were females). In fact, in
African communities females are afraid to
know their eventual diseases, in particular
infectious diseases that are considered a
cause of social discrimination.

The second aim of the study was to
determine the clinical and therapeutic
aspects with particular attention to the HBV
genotype. Recently, there have been several
studies reporting the influence of HBV
genotypes on the clinical features and on the
response to antiviral treatment (interferon
and lamivudine) of patients infected with
HBYV [5,7-11]. Therefore these different
genotypes, probably characterized by a
different natural history and a different
response to therapy, could require a dif-
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ferent clinical and therapeutic approach
as compared to genotype D. In our study
the prevalent genotype was E, evidenced
exclusively in sub-Saharan patients.
This coincides with the usual geographic
distribution of this genotype, which is
primarily found in sub-Saharan areas. The
11 patients affected by genotype A came
from central Africa (Eritrea and Ethiopia),
where this genotype is prevalent.

An indirect demonstration of the
potential redistribution of HBV genotypes
comes from the analysis of persons infected
by genotype D in our series. In fact among
the 14 patients infected with genotype D,
6 came from Albania, where this genotype
is diffused, while 8 patients came from
Central Africa, not usually characterized by
the presence of this genotype. This could
demonstrate that the global migratory flow
in the world can effect a partial modification
of the normal geographic distribution of
HBV genotype with the distribution of
some genotypes in areas where they are
not normally found. No case of genotypes
B and C was seen because the 10 Asiatic
patients who were infected with HBV had
undetectable serum HBV-DNA and it was
therefore not possible to obtain an HBV
genotype. Concerning the biochemical and
virological activity of HBV infection, while
the mean ALT level was similar among
the 3 different genotypes, the patients with
genotype E had a mean serum HBV DNA

higher than subjects with genotypes A and
D, but the statistical analysis did not show a
significant difference.

An important factor concerned the
difficulty in treating the immigrant patients
affected with active chronic HBV; in fact
only 7 patients initiated antiviral therapy
with lamivudine. This difficulty is con-
nected with the continual movements of
these people; the majority of immigrants
pass through southern Italian regions and
after a short time move to north Italy or
to other European countries were work
opportunities are better, without the
possibility to start or continue treatment.
Another important aspect is concerned
with the difficulty of treating subjects for
a chronic and asymptomatic disease; for
many populations, particularly African
people, the disease is exclusively an acute
and symptomatic event, characterized by
symptoms such as fever. For this reason it
is very difficult to treat patients who are
asymptomatic.

In conclusion, our study shows a
moderate prevalence of HBV infection in
immigrants to Italy, particularly in people
from sub-Saharan Africa, and underscores
the potential of migratory flow for the
introduction of genotype non-D hepatitis
B virus, as well as the difficulty in treating
immigrant patients affected by active
chronic B hepatitis.
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