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ABSTRACT

Aims: The introduction of HBV vaccination in Italy has reduced the incidence and
prevalence of HBV infection. However, increasing immigration from countries in which
HBV is endemic has led to a wave of new HBsAg-positive subjects and their clinical
impact needs evaluation. We compared the serological, clinical and epidemiological data
relating to Italian and non-Italian subjects referred to a hospital in Northern Italy.
Study Design: We retrospectively analysed the laboratory and clinical records of 488
subjects, including 107 (21.9%) non-Italians, in order to find data concerning clinical
diagnoses, possible routes of infection, anti-HCV and anti-HDV antibodies.
Results: The differences in gender distribution and mean age between the non-Italian
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and Italian patients were statistically significant (p<.001). There were no significant
differences in the prevalence of anti-HCV (2.9% vs 4.9%, p=.86) or anti-HDV (4.7% vs
5.0%, p=.89) co-infection, or the presence of HBeAg in chronic infection. There were no
differences in the rates of acute (3.3% vs 5.1%; p=.68) or chronic infections (96.7% vs
94.9%; p=.68) infections, but there were statistically significant differences (p<.001) in
the rates of prevalent (54.5% vs 85.3%) and incident cases (45.5% vs 14.7%). The
differences in the rates of asymptomatic (70.6% vs 34.9%) and symptomatic patients
(29.4% vs 65.1%) were also statistically significant (p<.001). The only significant
differences in terms of risk factors related to transfusions (0% vs 6.8%; p=.04), and
vertical/perinatal transmission (44.1% vs 6.8%; p<.001).
Conclusion: The non-Italian HBsAg-positive subjects were mainly women and younger
than their Italian counterparts, and had a recent diagnosis. They were predominantly
asymptomatic and probably considered themselves healthy and fit to emigrate. Perinatal
transmission among non-Italians is still an important risk factor that reflects the
epidemiological situation of their countries of origin.
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1. INTRODUCTION

Infection with hepatitis B virus (HBV) is one of the major causes of human morbidity and
mortality, and may lead to sub-clinical or asymtomatic infection, acute self-limited hepatitis,
or fulminant hepatitis requiring liver transplantation. Infected HBV patients may also develop
chronic infection, which can lead to cirrhosis or hepatocellular carcinoma. It is estimated that
at least two billion people are infected with HBV worldwide, and that more than 350 million
are chronic carriers of the virus. There are 4.5 million newly infected patients each year, 15-
40% of whom develop cirrhosis, various liver diseases and hepatocellular carcinoma. About
500,000-700,000 people die of acute hepatitis or the chronic sequelae of HBV infection
every year [1-5].

HBV is ubiquitous, but the prevalence of infection varies from a seroprevalence of HBsAg of
<2% (in Western Europe, North and South America, except for some Brazilian and Peruvian
regions) to one of ≥8% (in highly endemic regions such as Africa and parts of Asia) [6].

In the 1970s and 1980s, Italy was an intermediately endemic country with about two million
HBsAg carriers (about 3.5% of the population), albeit with differences between the north
(about 0.5%) and south (>5%) [7-10]. However, subsequently, the epidemiology of HBV
changed for various reasons: improved socio-economic conditions, better hygiene standards
(the screening of blood units and blood components, disinfection and sterilisation of medical
and surgical instruments, the introduction and use of disposable aids, and environmental
and hospital education campaigns), smaller-sized families, and HIV educational campaigns.
In 1983, the selective vaccination of people at risk was introduced on a regional basis for
intravenous drug users (IVDUs), male homosexuals, subjects with multiple sexual partners,
the partners of HBsAg carriers, hemophiliacs and the newborns of HBsAg-positive mothers.
In 1991 (Law 165 of 27 May 1991), a campaign of compulsory vaccination was started for all
children aged 12 years (during the first 12 years of the law coming into force) and infants in
the first year of life, in addition to maintaining the selective vaccination of people at risk [11,
12]. As a result of all of these factors, the incidence of acute hepatitis and the prevalence of
HBsAg carriers greatly decreased.
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According to data from the National Surveillance System for Acute Viral Hepatitis (SEIEVA),
the incidence of acute hepatitis B fell from 10.4 cases per 100,000 inhabitants in 1987 [13] to
1.3 in 2005 [14] and HBV became less endemic in Italy insofar as the prevalence of HBsAg
carriers was estimated to be <2% [15, 16]. The sexual route (unsafe sexual practices) is the
most important risk factor, but intravenous drug abuse (IVDA), nosocomial exposure
(transfusions of blood units or blood components, invasive surgical procedures or dental
treatments), co-habitation with HBsAg carriers and cosmetic treatments (tattooing, piercing,
acupuncture, shaving, manicure/pedicure) also play an important role [14]. The percentage
of acute hepatitis B patients with a history of surgery, transfusions or co-habitation with
chronic carriers has remained constant over time, whereas those with a history of IVDA have
decreased [14].

However, increasing immigration to Italy in recent years has led to the arrival of a growing
number of patients from countries in which HBV is endemic. It has been estimated that there
are now about 3.8 million immigrants in Italy, about 6% of the population [17] and the
epidemiology of HBV is rapidly changing. According to SEIEVA, in 2004-2005, 14% of the
reported cases of acute hepatitis involved patients from Eastern Europe, Asia or Africa [14].
In a previous study of our area [18], the prevalence of HBsAg was estimated to be 2.1% with
a statistically significant difference between Italian (1.8%) and non-Italian subjects (6.5%).

The clinical impact can also be relevant depending on the circulating virus strain. Eight
genotypes of HBV have so far been described, with differences in their geographical
distribution, clinical impact, and responsiveness to anti-viral treatment [19-28]. HBV
genotype D has been responsible for nearly 95% of the cases of acute and chronic hepatitis
B in Italy [20]. Furthermore, a variety of mutations in the HBV genome can lead to different
clinical diseases. During the typical course of HBV infection, an HBeAg-positive phase (with
high serum HDV DNA levels) is followed by a process of seroconversion, with the loss of
HBeAg, the appearance of anti-HBe, and a decline in HBV DNA. In a variant form that
decreases or abolishes the production of HBeAg, patients develop anti-HBe with active HBV
DNA replication and consequent liver damage [29]. This variant form has a different
geographical distribution, and is more prevalent in the Mediterranean area than in Asia, USA
or Northern Europe [30].

The aim of this study was to compare the serological, clinical and epidemiological data of
Italian and non-Italian patients referred to a hospital in Northern Italy.

2. MATERIALS AND METHODS

We retrospectively examined the laboratory and clinical records of all HBsAg-positive
subjects tested at our hospital between 1 January 2007 and 31 December 2008 (with
enzyme-linked immunosorbent assay: Hepanostika HBsAg Ultra and Hepanostika HBsAg
Ultra Confirmatory, BioMérieux, Boxtel, The Netherlands): 488 subjects, 283 males (58.0%)
and 205 females (42.0%) whose mean age was 51.4 years (range 1-93). Two hundred and
forty-five (50.2%) were in-patients admitted to the departments of Infectious Diseases,
Internal Medicine, Gastroenterology and Nephrology; 63(12.9%) were in-patients admitted to
surgical or other medical units; 163(33.4%) were outpatients referred by their General
Practitioners for a clinical check-up (130: 26.6%) or HBsAg screening during pregnancy (33
patients: 6.8%); eight (1.6%) were from the Occupational Medicine Unit supervising hospital
staff; and nine (1.8%) from the Blood Transfusion Centre (pre-transfusion screening or
testing the suitability of candidate donors).
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Clinical and laboratory files on paper or computer were retrospectively consulted in order to
retrieve information concerning searches for anti-HCV, HBeAg/anti-HBe and anti-HDV
antibodies (respectively searched with enzyme-linked immunosorbent assay: HCV 3.0
ELISA Test, ORTHO, Raritan, USA; ETI-EBK PLUS, ETI-AB-EBK PLUS and ETI-AB-
DELTAK-2, DiaSorin, Saluggia, Italy), the type of infection (chronic or acute), the clinical
diagnosis, and possible risk factors. Whenever possible, and as previously described in the
literature [31-33], the subjects were divided into "incident cases" (those diagnosed as having
chronic hepatitis for the first time during the study) and "prevalent cases" (those diagnosed
as having chronic hepatitis before the study period). The clinical diagnosis was based on
liver biopsy data if a biopsy had been performed; if not, the diagnosis of chronic hepatitis
was based on the presence of fluctuating or persistently (>6 months) high aminotransferase
levels (upper normal limit: 40 U/L for aspartate aminotransferase [AST, determined for both
Italian and non-Italian subjects with IFCC/p-5-P COBAS method, Roche, Mannheim,
Germany] and 45 U/L for alanine aminotransferase [ALT, determined with IFCC/p-5-P
COBAS method, Roche, Mannheim, Germany]) in the absence of clinical, biochemical or
ultrasound markers of cirrhosis; the diagnosis of cirrhosis was based on the presence of
clinical, biochemical or ultrasound signs [34]; and the diagnosis of hepatocellular carcinoma
was based on two imaging techniques showing a typical vascular pattern [35].The patients
included in the group of  inactive HBsAg carriers had to be HBeAg negative and anti-HBe
positive, and have persistently normal transaminase (ALT and AST) levels, and HBV DNA
levels of <2000 IU/mL (COBAS TaqMan HBV test, Roche, Mannheim, Germany) [36]. The
diagnosis of acute HBV hepatitis was based on clinical, biochemical, and serological criteria,
including the occurrence of an acute illness compatible with hepatitis together with an
increase in serum ALT levels (>25 times the upper normal limit) and the presence of IgM
hepatitis B core antibody (ETI-CORE-IGMK PLUS, DiaSorin, Saluggia, Italy) and HBsAg.
Methods and kits for virological, biochemical and clinical markers determinations are the
same for both Italian and non-Italian subjects. The findings were statistically analysed using
the χ2 test, Fisher's exact test and Student’s t test. An adjustment for age and gender was
made using logistic regression by MacAnova where possible.

3. RESULTS

Of the 488 patients, 381(78.1%) were Italians and 107(21.9%) non-Italians (50 from Eastern
Europe, 23 from Sub-Saharan Africa, 13 from China and the Far East, 10 from the Middle
East and  the Maghreb, six from the Indian sub-continent, three from Latin America, and two
from Western Europe/North America). Table 1 shows their gender distribution and mean
age, both of which were different between the two groups as a whole. Stratification by
geographic area of origin revealed a significant difference in gender distribution only
between the Italians and the subjects from China/Far East (p=.001) and Eastern Europe
(p<.001).

Anti-HCV and anti-HDV antibodies were sought in respectively 452 and 488 subjects (Table
2). There were no significant differences between the non-Italian (taken together) and Italian
patients in the prevalence of these antibodies, also stratifying by geographic area of origin or
adjusting for age and gender.
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Table 1. Personal data relating to non-Italian and Italian HBsAg-positive patients

Non-talian Italian p Total
N % N % N %

Number of patients 107 21.9 381 78.1 488
Male 41 38.3 242 63.5 <.001 283 58.0
Female 66 61.7 139 36.5 <.001 205 42.0
Mean age in years
(range)

32.2
(1-59)

56.9
(23-93)

<.001

Table 2. Serological data relating to non-Italian and Italian HBsAg-positive patients
adjusting for age and gender

Non-Italian Italian p Total
N %

(95% CI)
N %

(95% CI)
N %

(95% CI)
Anti-HCV
positive

3/102 2.9
(0.00-6.16)

17/350 4.9
(2.64-7.16)

.86 20/452 4.4
(2.51-6.29)

Anti-HDV
positive

5/107 4.7
(0.69-8.71)

19/381 5.0
(2.81-7.19)

.89 24/488 4.9
(2.98-6.81)

95% CI = 95% Confidence Interval

HBV infection data were available for 385 patients, 18 of whom had acute and 367 chronic
infections (Table 3). There were no statistically significant between the Italian and non-Italian
subjects (even when stratified by geographic area or adjusting for age and gender). In the
366 of 367 patients with chronic infection, it was possible to identify 285 prevalent cases and
81 incident cases, with a statistically significant difference between the Italian and non-Italian
patients (adjusting for age and gender) (Table 3). Stratification by geographic area of origin
showed that statistically significant difference was in the case of the patients from Eastern
Europe (51.2%, 95%CI:36.26-66.14 of prevalent cases and 48.8%, 95%CI:33.86-63.74 of
incident cases, p<.001), China/Far East (27.3%, 95%CI:0.97-53.63 of prevalent and 72.7%,
95%CI: 46.37-99.02 of incident cases; p<.001%) and Indian subcontinent (25.0%, 95%CI:
0.00-67.43 of prevalent and 75.0%, 95%CI: 32.56-100 of incident cases, p=.01). The clinical
diagnosis was known in 317 patients, and there was a statistically significant difference
between the Italian and non-Italian patients (adjusting for age and gender) (Table 3).

Stratification by geographic area of origin showed that the prevalence of asymptomatic forms
was significantly higher (p<.001) in the patient from sub-Saharan Africa (75.0%, 95%CI:
56.02-93.98), China/Far East (90.9%, 95%CI: 73.90-100) and Eastern Europe (68.3%,
95%CI: 54.06-82.54) than in the Italian subjects.

The only significant differences in known risk factors concerned transfusions (but not when
stratified by geographic area of origin) and vertical/perinatal transmission (76.5% 95%CI:
56.34-96.66 of the sub-Saharan subjects, p <.001, 28.0%, 95%CI: 10.40-45.60; of the East
Europeans, p=.003, 66.7%, 95%CI: 13.37-100 of Indian subcontinent subjects, p=.02 and
37.5%, 95%CI: 3.95-71.05 of Middle East/Maghreb subjects, p=.02 (Table 4).

The results of searches for HBeAg and anti-HBe were available for 351 patients, 74 of whom
were incident cases. There were no statistically significant differences between the Italian
and the total non-Italian patients (adjusting for age and gender) (Table 5).
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Table 3. Type of infection and clinical diagnosis in non-Italian and Italian HBsAg-positive patients adjusting for age and
gender

Non-Italian Italian p Total
N %

(95% CI)
N %

(95% CI)
N %

(95% CI)
Infection
acute 3/92 3.3

(0.00-6.95)
15/293 5.1

(2.58-7.62)
.68 18/385 4.7

(2.59-6.81)
chronic 89/92 96.7

(93.05-100)
278/293 94.9

(92.38-97.42)
.68 367/385 95.3

(93.19-97.41)
Cases
prevalent 48/88 54.5

(44.10-64.90)
237/278 85.3

(81.14-89.46)
<.001 285/366 77.9

(73.65-82.15)
incident 40/88 45.5

35.10-55.90)
41/278 14.7

(10.54-18.86)
<.001 81/366 22.1

(17.85-26.35)
Clinical symptons
asymptomatic 60/85 70.6

(60.91-80.29)
81/232 34.9

(28.77-41.03)
<.001 141/317 44.5

(39.03-49.97)
symptomatic 25/85 29.4

(19.71-39.09)
151/232 65.1

(58.97-71.23)
<.001 176/317 55.5

(50.03-60.97)
(Chronic hepatitis) 19/85 22.4

(13.54-31.26)
101/232 43.5

(37.12-49.88)
<.001 120/317 37.9

(32.56-43.24)
(cirrhosis) 6/85 7.1

(1.64-12.56)
43/232 18.5

(13.50-23.50)
.95 49/317 15.5

(11.52-19.48)
(hepatocellular carcinoma) 0/85 0.0

(0.00-0.00)
7/232 3.1

(0.87-5.33)
.19* 7/317 2.2

(0.58-3.81)
95% CI = 95% Confidence Interval

* Fisher's exact test (failure of convergence by MacAnova)
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Table 4. Risk factor in non-Italian and Italian HBsAg-positive patients adjusting for age and gender

Risk factors Non-Italian Italian p Total

N %
(95% CI)

N %
(95% CI)

N %
(95% CI)

IVDA 2/59 3.4
80.00-8.02)

18/192 9.4
(5.27-13.53)

.15 20/251 8.0
(4.64-11.36)

Community acquired infection
20/59 33.9

(21.82-45.98)
103/192 53.6

(46.55-60.65)
.93 123/251 49.0

(42.82-55.18)
Sexual contact 8/59 13.6

(4.85-22.35)
24/192 12.5

(7.82-17.18)
.71 32/251 12.7

(8.58-16.82)
Family contacts 3/59 5.1

(0.00-10.71)
15/192 7.8

(4.00-11.59)
.94 18/251 7.2

(4.00-10.40)
Vertical/perinatal transmission 26/59 44.1

(31.43-56.77)
13/192 6.8

(3.24-10.36)
<.001 39/251 15.5

(11.02-19.98)
Transfusions 0/59 0.0

(0.00-0.00)
13/192 6.8

(3.24-10.36)
.04* 13/251 5.2

(2.45-7.95)
Surgery 0/59 0.0

(0.00-0.00)
3/192 1.6

(0.00-3.37)
1.00* 3/251 1.2

(0.00-2.55)
Occupational injury 0/59 0.0

(0.00-0.00)
3/192 1.6

(0.00-3.37)
1.00* 3/251 1.2

(0.00-2.55)
IVDA = intravenous drug abuse

95% CI = 95% Confidence Interval
*Fisher's exact test (failure of convergence by MacAnova)
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Table 5. HBeAg/anti-HBe pattern in non-Italian and Italian HBsAg positive patients adjusting for age and gender

Non-Italian Italian p Total
Total cases N %

(95% CI)
N %

(95% CI)
N %

(95% CI)
HBeAg+/anti-HBe- 5/84 6.0

(0.92-11.08)
24/267 9.0

(5.57-12.43)
.28 29/351 8.3

(5.41-11.19)
HBeAg-/anti-HBe+ 79/84 94.0

(88.92-99.08)
237/267 88.8

(85.02-92.58)
.09 316/351 90.0

(86.86-93.14)
Other profiles* 0/84 0.0%

(0.00-0.00)
6/267 2.2%

(0.44-3.96)
.34** 6/351 1.7%

(0.35-3.05)
Incident cases
HBeAg+/anti-HBe- 3/35 8.6

(0.00-17.89)
2/40 5.0

(0.00-11.75)
.82 5/75 6.7

(1.04-12.36)
HBeAg-/anti-HBe+ 32/35 91.4

(82.11-100)
38/40 95.0

(88.25-100)
.82 70/75 93.3

(87.64-98.96)
95% CI = 95% Confidence Interval

*HBeAg-/anti-HBe- o HBeAg+/anti-HBe+
**Fisher's exact test (failure of convergence by MacAnova)
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Stratified by geographic area, the only significant differences in incident case were identified
for subjects from China and the Far East: prevalence of HBeAg cases higher than Italian
subjects: 40%, 95%CI: 0.00-82.94, p=.03).

The results of searches for HBeAg and anti-HBe were available for 351 patients, 74 of whom
were incident cases. There were no statistically significant differences between the Italian
and the total non-Italian patients (adjusting for age and gender) (Table 5). Stratified by
geographic area, the only significant differences in incident case were identified for subjects
from China and the Far East: prevalence of HBeAg cases higher than Italian subjects: 40%,
95%CI: 0.00-82.94, p=.03).

4. DISCUSSION

The recent increase in immigration in Italy has led to a growing number of residents from
countries in which HBV is more endemic. Consequently, the epidemiology of HBV in Italy is
rapidly changing and its clinical impact needs to be evaluated. In the present study, about a
quarter of all of the HBsAg-positive subjects tested at our hospital were non-Italians. As
reported by Eurostat 2008, most of these came from Eastern Europe, fewer from sub-
Saharan Africa, China/Far East, the Middle East/Maghreb, and even fewer from the Indian
sub-continent, North and South America, and Western Europe. Sub-Saharan Africa, part of
China and Far East are areas with 8-20% of HBsAg prevalence and Eastern Europe and
some area of Middle East/Maghreb are areas with 2-7% of prevalence so it is expected that
immigrant subjects from these countries can mainly contribute to the increase in total
prevalence in Italy that is now considered a country with low prevalence. Subjects coming
from low prevalence as America and Western Europe do not affect the total prevalence, but,
in our study, these groups were very small and so very little can be further said about them.

It must also be borne in mind that, although we examined the records of all of the patients
who were HBsAg positive during the period under study, only those followed by the Italian
health service come to our clinical observation (and therefore only immigrants with a degree
of economic integration under lawful conditions). Some immigrants refuse contact with public
health services for fear of expulsion or because they have specific cultural, religious or
psychological attitudes towards medical practices [37], and therefore can be considered the
hidden part of the HBV “iceberg” [38].

In general, the non-Italians in this study were mainly women and younger than their Italian
counterparts, but this varied on the basis of their geographic area of origin: the subjects from
the Far East and Eastern Europe (the largest group) were mainly women, but not those from
other areas; and the age of the Western European and American subjects was more similar
to that of the Italians than that of the other groups. In terms of presentation, the main
differences from the Italians primarily concerned clinical conditions, the time of diagnosis,
and risk factors. The non-Italians were mainly recently diagnosed (in line with their recent
arrival in Italy), and this is also true for the subjects from Eastern Europe, China/Far East
and Indian subcontinent. Among the more numerous groups, the patients were
predominantly asymptomatic and probably considered themselves healthy and fit to
emigrate.

The no differences in the prevalence of chronic HBeAg-positive infections between the
Italian and non-Italian patients (except for the cases from China and the Far East, but they
are very few and this can reflect the different HBeAg infection in different countries) can
support the data, as reported by other studies, that the Mediterranean variant is widespread
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in geographic areas in which it was once rarer [30-32]. This was even seen in the chronic
incident cases which, given the unsure dating of infection, might be a more appropriate
approximate index of untreated infection. On the other hand, the low number of non-Italian
HBeAg negative patients may be due to the high number of asymptomatic and, as expected,
HBeAg negative subjects. However, as this was a retrospective study, we could not test for
HBV genotypes or any mutations.

Also the no differences between Italians and non-Italians in terms of the presence of anti-
HCV, anti-HDV antibodies, suggests that the rate of co-infections is similar among the two
groups. In terms of known risk factors, the most important difference concerned
vertical/perinatal transmission, which is still an important risk factor particularly for the more
numerous groups and may reflect the epidemiological situation in the patients’ countries of
origin.

5. CONCLUSION

The recent increase in immigration to Italy has led to the arrival a growing number of patients
from countries in which HBV is more endemic, who therefore represent a reservoir for new
HBV infection (in our case, they accounted for about one-fifth of all subjects). On the other
hand, most of them present asymptomatic infection, thus indicating that their clinical impact
is currently limited. However, migrants are heterogeneous and come from different socio-
economic backgrounds with different healthcare histories [39], and so possible changes in
their composition may further change the clinical impact of HBV infection. Given the
continuous increase in the flow of immigration, continuous monitoring may be useful in order
to prepare for what this might bring.
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