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Abstract

The prevalence of viral hepatitis is high and remains
a serious public health challenge throughout the world.
New molecular biology techniques provided a better
understanding of the viruses over the last decades. Novel
therapeutic options seem to be promising but preventing
measures including donor screening, immunization against
hepatitis A virus (HAV) and hepatitis B virus (HBV), uni-
versal use of disposable syringes and implementation of
better hygienic conditions play a major role in the control
of viral hepatitis. The Mediterranean basin has special
demographic and socioeconomic features. We reviewed in
this article the seroepidemiological features of viral hepati-
tis in this particular region.

Improving general conditions led to a tendency to be
infected in older ages with HAV. Hepatitis B and C virus
still remain to be the major causes of chronic hepatitis.
The seroprevalence of hepatitis D virus, which was once
endemic in the Mediterranean region seem to decrease
nowadays whereas hepatitis E virus is still prevalent in
some areas. Other viruses such as hepatitis G virus (HGV),
TT virus (TTV) and SEN virus do not seem to be a major
problem and their clinical importance remains to be deter-
mined in further studies.
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Introduction

Hippocrates was the first to use the term “epidemic jaun-
dice” to describe a disease resembling outbreaks of viral hepati-
tis in the fifth century B.C. in Greece [1]. Despite considerable
advances in medical technology and attempts to find “the magic
bullet” to cure the disease, viral hepatitis still remains a major
public health problem with its worldwide high morbidity and
mortality. With new technologies over the last decade, there
have been enormous advances in the understanding of viruses;
their antigenic and constitutional features with particular
focus on gene analyses and nucleotide sequences of the viral
DNA/RNA.

Development of sensitive assays, identification of new
viral agents, safe and effective vaccines for hepatitis A virus
(HAV) and hepatitis B virus (HBV) have been achieved. New
nucleoside analogs have been found as effective alone or in
combination with interferon in the therapy of viral hepatitis.
Determination of viral genotypes and subtypes facilitated not
only to track the epidemiological origin of these important
pathogens but also to predict their future behavior and prob-
ability of response to antiviral treatment. Implementation
of donor screening, effective inactivation of plasma derived
products and widespread use of universal precautions vastly
contributed to the prevention and control of viral hepatitis.

With its peculiar demographic and socioeconomic features,
the Mediterranean basin has some specific significance in refer-
ence to seroepidemiology of viral hepatitis. In this article, we
reviewed the present situation of the epidemiology of various
forms of viral hepatitis in the Mediterranean basin.

Hepatitis A

HAY, an RNA virus classified in the Picorna virus family, is
the cause of most common form of acute viral hepatitis in most
parts of the world. The virus is strongly resistant to degradation
by environmental conditions providing a very high rate of infec-
tivity. Since the major mode of transmission is by person-to-
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Figure 1. Seroprevalence of viral hepatitis A in various countries.
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person contact via the fecal-oral route, the sanitation and the
quality of water supply are highly related with the prevalence of
infection. Nearly a third of patients acquire the infection from
household or sexual contact with an infected person. Large
families, poor education, inappropriate human-waste disposal
system, crowded day-care centers and international travel have
been linked to outbreaks and endemicity of HAV infection.
Approximately, 50% of patients with hepatitis A do not have
a recognized source of infection [2,3].

High-risk groups are cleaning personnel in hospitals,
staff in day-care centers, pediatric nurses, IV drug users,
homosexuals, patients with chronic liver disease, international
travelers and consumers of high-risk foods (bivalve shellfish
from stagnant water).

Epidemiology of HAV in the Mediterranean countries:
The incidence of the virus varies with age, race, ethnicity and
geographic region [4,5]. HAV is still endemic in the Mediterra-
nean basin due to socio-economic, sanitary and hygienic condi-
tions. Fig. 1 shows seroprevalence of HAV in various countries
including Mediterranean basin. Seroepidemiological studies of
HAYV were undertaken in various parts of Europe.

A multi center seroepidemiological study in 1977 showed,
that anti-HAV seroprevalence rates were 95.3% in Israel and
96.9% in Yugoslavia [6]. Frosner et al. reported the rates of
anti-HAV seropositivity as 75% in France and 82% in Greece
in 1979 [7]. Other studies showed the rates as 95.9% (people
>40 years old) in Crete [8], 59.1% in Spain [9], almost 10% in
Northern and 40% in Southern regions of Italy [3,10]. In Egypt,
anti-HAV seroprevalence was found to be higher than 95%,
even in the youngest age group (in children <5 year old) [11].
Ungan et al. [12] notified the seropositivity as 68% in Western
and 80% in Eastern regions of Turkey in 1998. Hepatitis A
is mostly an asymptomatic infection of childhood. However,
improving social conditions made a trend of getting infected in
older ages resulting in an increase in morbidity and mortality
of the disease in this specific age group. Anti-HAV positivity
was 54.5% between the ages 3 to 10 and 100% over the age
of 40 in Turkey [13]. By the age of 18, 30 to 40% of the Jewish
population had anti-HAV antibodies in a study from Green et
al. [14].

Prevention and vaccination strategies: HAV is vaccine
preventable and the protective effect of the vaccine is 95% to
100% in healthy subjects [15]. A single dose of HAV vaccine
was shown to provide 100 % of seroprotection within 2 weeks.

Table 1. Indications for HAV vaccine.

Travelers to endemic areas for more than 3 months
Military, diplomatic personnel

Patients with CLD (chronic liver disease)
Hemophiliacs receiving Factor Concentrates
IVDU (intravenous drug users)

Laboratory staff working with the virus
Homosexuals

Nursery home staff

Food handlers with poor hygiene

Active immunization can be done with inactivated (formaline),
live attenuated or combined vaccines. There is no known con-
traindication and very few side effects related to HAV vaccine
have been described. Combined HBV and HAV vaccine was
found superior to monovalent vaccines regarding the tolerabil-
ity, early antibody response, safety and cost [16]. Indications for
active vaccination are summarized in Tab. 1.

Current recommendation is to give the vaccine at 12-24
months of age as two doses 6 months apart. In high endemicity
area antibody test is recommended. Since universal vaccina-
tion for HBV is implemented in many countries both vaccines
can be given in the same program. Cost-benefit analysis of
outbreaks showed that HAV vaccination without screening
anti-HAV antibodies is a cost-effective approach in the regions
where anti-HAV rates are lower than 45% [17].

Hepatitis A vaccine may provide a protection of up to 30
years. Post-exposure administration of polyvalent immune
globulin within 2 weeks of the exposure is recommended after
suspicious contacts of household and sex partners. Passive
immunization with Immune serum globulin should be applied
at the doses of 0.02-0.06 ml/kg i.m., 2 weeks before and 2 weeks
after exposure to virus and also to travelers to endemic areas,
during epidemics of AVH, after a suspicious sexual intercourse
and to consumers of high-risk foods for HAV. Current data
support immediate immunization of young individuals against
HAV in cases of dubious contacts with active HAV infection
without screening for anti-HAV in the Mediterranean countries.

Hepatitis B

HBY, a DNA virus classified in the Hepadna virus family, is
a devastating global healthcare issue. Around 1 million people
die each year from HBV infection, making it the 9th leading
cause of death worldwide [18].

Perinatal, vertical and horizontal transmissions occur dur-
ing the birth or childhood in highly endemic populations such
as Asians, whereas sexual, parenteral and horizontal transmis-
sions are the major route of acquisition in low endemicity areas.
In about 1/3 of cases the source of the infection is unknown.
Seven genotypes of HBV were reported in the literature.
Genotypes A and D are common in Western Europe whereas
Genotype C is common in Asia [19]. Whether these genotypes
have a role in the development and progression of chronic
liver disease (CLD) or hepatocellular carcinoma (HCC) is still
under investigation.

Epidemiology of HBV in the Mediterranean Countries:
Hepatitis B infection has a wide range of seroprevalence in
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Figure 2. Etiology of acute viral hepatitis in Turkey (pooled data
of 4471 cases) [26].
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HAV: Hepatitis A virus, HBV: Hepatitis B virus, HCV: Hepatitis
Cyvirus, HDV: Hepatitis D virus, HEV: Hepatitis E virus, NANE:
Non-A-non-E virus.

the Mediterranean countries. In seroepidemiological studies,
markers of hepatitis B infection (anti-HBs, anti-HBc or HBsAg)
were observed in 11.7% (58/497) in healthy Spanish population
[9]. HBsAg and anti-HBc prevalences were 3.7% and 34.2%
in Italy respectively [20]. In Turkey, HBsAg prevalence was
found as 1% in 1.377.688 blood donors while seroprevalence
of HBV (HBsAg and/or anti-HBs) was between 25-60% [21].
Seroprevalence study of Greek warship personnel showed the
rates of 1.1% in HBsAg and 17.7% in anti-HBs [22]. In another
study from Greece, HBs Ag seroprevalence was found to be
lower than 1% in the groups of military recruits, military per-
sonnel and family donors [23]. Roumeliotou et al. [24] found
an increased prevalence of HBsAg carriers (6.9%) and HBV
serologic markers (77.1%) among intravenous drug addicts. In
awell-defined area in rural Crete, the levels of HBsAg and anti-
HBs were reported as 1.2% and 24.57% respectively [8].

HBsAg positivity among Turkish children between the
ages 2 to 12 was found to be 4.9% [25], while in adult age it
was 7.1% together with 21.9% of anti-HBs seropositivity [21].
In other surveys from Turkey HBsAg seropositivity in various
risk groups was found as 10% among healthcare staff, 40-60%
among HCC patients, 40-80% in patients with chronic liver
disease and 8.6% among pregnant woman [26]. Fig. 2 shows
etiology of acute viral hepatitis in Turkey [26].

HBe Ag negative mutants were reported most prevalent in
Mediterranean countries as compared to Northern European
countries and US. Funk et al. [27] reviewed that the median
prevalence of HBe Ag negative chronic hepatitis was 33% in
the Mediterranean basin and these patients had precore stop
codon variants rate of 92%. The studies with the HBe Ag-
negative phenotype in Turkish patients with chronic hepatitis
B showed precore stop codon mutations (G to A change at
nucleotide 1896) in 85% (29/34) but not core promoter muta-
tion [28]. Actually, it is not clear if precore mutations directly
cause detrimental effect on the course of chronic HBV infec-
tion. HBe Ag-negative patients who have 1896 stop codon
mutation may subsequently develop precore translation initia-
tion mutations, which seems to be related with enhanced HBV
replication and severe liver disease [29].

Prevention and vaccination strategies: HBV infection can
be prevented in non-infected individuals by vaccination with

Table 2. Preexposure application of HBV vaccines.

Health care personnel working with infected tissues or blood
Staff at institutions for disabled people

Hemophiliacs

Hemodialysis patients

Close family contacts of HBV infected individuals

Table 3. Postexposure application of HBV vaccines.

Infants born to HBsAg positive mothers or to mothers who had
acute hepatitis B during pregnancy

Healthcare workers who had needle stick injury from a HBV
positive patient

Sexual partners of individuals with HBV infection

HBYV vaccine. Series of 3 injections at 0, 1 and 6 months of
vaccination is effective in over 90% of recipients [30]. The
prevalence of HBsAg in general population has declined from
13.9 positive donations in 1986 per 10000 to 5.3 in 1991 in
France [31] and 13.4% in 1978 to 3.7% in 1997 in Italy after
the universal vaccination program [20]. European Consensus
Group on Hepatitis B Immunity stated that booster vaccination
after a successful primary vaccination series in healthy subjects
is not required, because of the maintenance of HBsAg-specific
memory expresses protection to clinically breakthrough infec-
tion even in the absence of detectable antibodies [32]. Only in
the group of immune compromised individuals (hemodialysis,
chronic renal failure, HIV positive patients, healthcare work-
ers, travelers and others) booster doses are recommended
Universal immunization can be the only strategy that will
reduce the disease burden of HBYV, as well as cirrhosis and
hepatocellular carcinoma. The study of Chang et al. [33] has
shown a significant decrease in the incidence of HCC among
those who were vaccinated against HBV.

More than 116 countries included HBV vaccine into
national immunization program since 1997. With regard to
hepatitis vaccination in Spain and Italy, the coverage rate of
immunization program increased to 90% and over [3]. Due
to the successful vaccination programs most countries are in
a transition from the high endemicity to the low endemicity
status. Tab. 2 and 3 show pre and post exposure prophylaxis in
HBYV infection.

Hepatitis B immune globulin is effective for passive immu-
nization of the newborns to HBsAg-positive mothers, and in
the individuals who had parenteral exposure and sexual contact
with infected individuals.

Hepatitis C

Hepeatitis C virus (HCV) is an RNA virus classified in the
Flaviviridae virus family. Worldwide, one hundred and seventy
millions of individuals worldwide are infected with HCV with
an incidence rate of 3%.

Epidemiology of HCV in the Mediterranean countries:
HCYV has at least six genotypes from 1 to 6 and more than 80
subtypes. Genotypes 1a and 1b are the most common genotypes
in Western Europe whilst genotype 4 is most prevalent in Egypt

13
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(91.6%) [34]. In a study from Northern Spain, anti-HCV posi-
tivity was 1.6% and 80% of the patients had genotype 1b [35].
In Italy, 2 a/c genotype occurred in 60.9% of cases and HCV
1b genotype was found to be an independent risk factor for the
development of cirrhosis [36]. HCV major genotypes in blood
donors in France were 1b (34.3%), 3a (24%), 1a (19.5%), and
2 (11.4%) [37]. In the study of Diamantis et al. [38] genotype
3a was most prevalent in Greek patients (68% of all patients)
and there was no significant difference regarding the genotypes
among patients with different risk factors. Seroepidemiological
studies from Turkey reported that the major genotype was 1b
with a frequency of 70-98% [39].

World Health Organization estimated a prevalence rate
for HCV infection of 4.6% in Eastern Mediterranean in 1999.
Egypt had the largest scale of HCV infection prevalence rang-
ing from 6% to 28% [30]. The prevalence rates reported from
other Mediterranean countries were 2.9% (ages 20-61) [40],
and 0.87% (ages 30-69) [41] in Italy; 0.6% (ages 6-75) in Spain
[9], 1.8% (ages 12-55) in Turkey [42], 1.25% in Greek islands
[43], 10.9% in Crete [8], 0.55-0.66 % in Israel [44] and 2.2% in
the Gaza Strip of Israel [45].

In Egypt, history of antischistosomal injection therapy was
found as a risk factor and was reported in 19% of anti-HCV
positive individuals. Intravenous drug abuse is the most com-
mon risk factor identified with the rates of 71.1% in Spain [46],
67.5% in Italy [47] and 57% in Turkey [48]. The seropositivity
rates among hemodialysis patients are 19.1% in Spain [49],
13.3% in Italy [50] and 14.4% in Turkey [49]. Transmission of
HCYV with blood or clotting factors diminished after implemen-
tation of routine donor screening and high seropositivity rates
in hemophiliac patients were reported from various countries
such as 63.9% in Spain [46], 100% in France [51] and 42% in
Turkey [52].

Perinatal and intrafamilial transmission is uncommon in
HCV as well as sexual transmission. In an epidemiological
study from Turkey, Mert et al. [53] examined the spouses of
the HCV carriers and the rate of seropositivity in this group
was 0.64% (1/152). Nevertheless persons with multiple sexual
partners were shown to be at greater risk for HCV transmission
[54].

Prevention and vaccination strategies: There is no vaccine
available for HCV and post exposure immune globulin prophy-
laxis is not effective to prevent it. In Mediterranean countries,
screening for anti-HCV in blood / blood products has dimin-
ished the spread of HCV, but IV drug use, surgical interven-
tions, dental treatment and hemodialysis still constitute a major
route of transmission.

Hepatitis D

Hepatitis D virus (HDV) is a defective RNA virus that
requires HBV to become infectious. Worldwide, 15 million peo-
ple are infected with HDV which accounts for 5% of patients
with HBV infection. Hepatitis D is endemic particularly in the
Mediterranean basin. In other parts of the world, HDV infec-
tion occurs among intravenous drug addicts and persons who
receive multiple blood transfusions. There are three genotypes
of HDV. Genotype I predominates in Italy, Turkey and most

Table 4. Peculiarities of HDV epidemiology.

Hepatitis Delta is declining in Europe / elsewhere
Precautions / vaccination for HBV are the major reasons for this
decrease
Genotypes are important in determining the type of disease
Genotype I: Italy, Greece, Turkey and Africa
Genotype II: Japan, Taiwan-less aggressive
Genotype III: Peru-severe disease

of the other parts of the world. Genotype II is less aggressive
while genotype III is one of the most aggressive ones. Italy and
Eastern Europe are areas of highest prevalence for HDV [30].
Furthermore, IV drug addicts have higher prevalence of HDV
in Greece and Italy [24,55].

Although HDV needs HBV for replication, the geographic
distribution of HDV does not exactly match that of HBV dis-
tribution. Either as a superinfection or coinfection, hepatitis D
is associated with more severe liver disease. In Southern Italy,
HDYV infection is high, appearing to have a more benign clinical
course. In the absence of HBsAg, screening of blood donors
for HDV is unnecessary. Sexual partners of the drug users with
HDYV infection were found to be infected in a rate of 33% [56]
(Tab. 4).

The prevalence of HDV infection is decreasing due to HBV
prevention programs and improvement in socio-economic con-
ditions (7ab. 4). However for the individuals the prevention of
HDYV transmission depends on the behavior modifications and
improvement of hygienic conditions.

Hepatitis E

Hepatitis E virus (HEV), an RNA virus classified in
the Caliciviridae virus family, is the most common cause of
epidemic, enterally transmitted hepatitis. Ingestion of fecally
contaminated water is the most common way, of transmission,
which occurs most frequently during the rainy season that leads
to outbreaks in endemic areas. Although the transmission is
by the fecal-oral route, there is a low rate of clinical illness
among household contacts of infected patients; an unexpected
finding that may be related to the instability of the virus in the
environment.

HEV accounts for as many as 50% of the cases of acute
sporadic hepatitis in adults and children in some endemic areas
[57]. Acute HEV infection is characterized by fluctuating ami-
notransferase levels and the overall case-fatality rate of 0.5%
to 4%. However, pregnant women, especially when infected
during the third trimester, have up to a 25% risk of mortality
associated with acute HEV infection. HEV does not appear to
cause chronic liver disease [58].

The seroprevalence of anti-HEV in Egypt is among the
highest rate reported throughout the world, which exceeded
60% in the first decade of life, peaked at 76% in the second
decade and remained above 60% until the eighth decade. In
the Nile Delta, the seroprevalence of anti-HEV was 17.2% and
increased by age [59]. Cetinkaya et al. [60] reported anti-HEV
seropositivity as 7.6% in blood donors in Turkey. It is sporadic
(2.1%) in Europe. In a survey covering 5 regions of Turkey the
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Figure 3. Epidemiology of viral hepatitis C in various countries
[76,77].
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prevalence rate of anti-HEV in the general population was
found to be 5.9%. The prevalence rates reported from other
countries were 1.1% in Netherlands [61], 1.7% in Italy [62],
7.3% in Germany [63]. Immunoprophylaxis for HEV is not
available and proper sanitation is the most important way of
prevention. Boiling the water before consumption in doubtful
situations appears to be effective in inactivating HEV.

Other viruses

GB virus / Hepatitis G

GB virus (GBV-C) and hepatitis G virus (HGV) are the
minor variants of the same RNA virus in the Flaviviridae fam-
ily. The virus can be transmitted parenterally, orally, vertically
or by sexual intercourse. Clinical manifestations of HGV are
not known, and the virus can persist in serum for many years.
In Italy, high rates of GBV-C seropositivity of GBV-C were
reported among blood donors (12.6%), hemodialysis patients
(22%) and intravenous drug users (39%) [64]. In Greece,
GBV-C/HGV RNA was found in 8.6%, 26.5%, 37.6% and
10% of patients with chronic hepatitis B, chronic hepatitis C,
hemodialysis patients and normal subjects, respectively [65].
In Southern Italy GBV-C/HGYV seroprevalence was 41.04% in
HIV positive patients and 6.54% in healthy individuals [66]. In
Egypt the prevalence was found to be 30% in chronic hemodi-
alysis patients, 14% in patients with chronic hepatitis C, 12.2%
in blood donors, 11.1% in chronic non-B non-C hepatitis, and
6.6% in health care personnel [67]. The contribution of HGV
infection to chronic liver disease, HCC or other diseases of
unknown origin is unclear. An association was investigated
between HGV and non-Hodgkin lymphoma or GI cancer.
Studies in various groups of diseases such as non-Hodgkin
lymphoma [68], Behget’s disease [69] and ankylosing spondy-
litis [70] in Turkey have shown an associated a prevalence rate
of 30%, 7.1% and 38.8% in HGYV, respectively. More data is
needed to achieve firm conclusions about the epidemiological
and clinical importance of GBV-C/HGYV infection.

TT virus
Hepatitis TT virus, or TTV is a parenterally transmitted
DNA virus which has high prevalence among healthy popula-

tion and chronic hepatitis patients. The virus can be transmit-
ted both parenterally and orally. Seroprevalence of TTV in
blood donors in France, Spain and Turkey were found as 2%,
14%, and 9.6-31% respectively [71]. In Turkey Avsar et al. [72]
found TTV seropositivity of 43.5% in intravenous drug users
and 20% in blood donors. In the study of Erensoy et al. [73]
TTV DNA was found in 75% of hemodialysis patients, 80% of
fulminant hepatitis patients, 61% of thalassemia patients and
in 51.6% of volunteer blood donors. Among the sequenced
isolates 35.9% belonged to genotype 1 and 64.1% belonged
to genotype 2. In Egypt, the prevalence of TTV DNA did not
differ among patients with chronic hepatitis B (46%), chronic
hepatitis C (31%), schistosomal liver disease (36%) and blood
donors (29%) [74]. TTV seems to be a worldwide pathogen
with undetermined pathogenicity.

SEN virus

SEN virus, a DNA virus in the family of Circoviridae was
discovered as a potential hepatitis virus, found in the blood of
a HIVvirus infected illicit druguser in 1999, in Italy. SEN virus
canbe transmitted parenterally. In a study coinfection of HCV
with at least one of SEN D and H viruses correlated inversely
with the effectiveness of the treatment with interferon and
ribavirin [75]. The clinical data for this virus is far from being
satisfactory and further studies are progressing to determine its
role in liver disease.

Conclusions

The fact of globalization has made the propagation of dis-
eases like viral hepatitis relatively easy throughout the world.
Europe is a lively continent where thousands of people move to
seek a job, to find new opportunities or simply for traveling pur-
poses. Moreover wars, natural disasters or political instabilities
make the trend for immigration even more justifiable. These
events facilitate the spread of hepatitis viruses throughout the
Mediterranean basin. The present cumulative data on the epi-
demiology of viral hepatitis C in various countries of this area is
represented in Fig. 3 [76,77].

At the other end of the spectrum morbidity and mortality
rates related to viral hepatitis are progressively decreasing in
this region of Europe. Better hygienic measures, widespread
use of disposable syringes, definition of high risk groups, uni-
versal screening of blood donors and products for HBV and
HCYV, vaccination for HAV and particularly universal vaccina-
tion for HBV infection, demographic and behavioral factors
may play a role in the reduced prevalence of viral hepatitides.
Hepatitis E is a minor cause of viral hepatitis in the Mediter-
ranean. Clinical importance of the other viruses remains to be
determined by further studies.

The challenges to be faced in the next millennium involve
the introduction of new and more antigenic vaccines for hepa-
titides as well as the development of safe and effective thera-
pies for CLD. Mediterranean basin, well known for its exciting
history, legends, natural beauties and healthy diet should get
rid of the long standing assault of viral hepatitis and regain in
the future its reputation as a healthy region, seat for eternal
peace and felicity.

15



16

Tahan V] et al.

References

1. Regev A, Schiff ER. Viral hepatitis A, B, and C. Clin Liver
Dis, 2000; 4: 47-71.

2. Bader TF. Hepatitis A vaccine. Am J Gastroenterol, 1996;
91:217-22.

3. Lopalco PL, Salleras L, Barbuti S, Germinario C, Bruguera
M, Buti M, Dominguez A. Hepatitis A and B in children and adoles-
cents — what can we learn from Puglia (Italy) and Catalonia (Spain).
Vaccine, 2000; 19: 470-4.

4. Koff RS. Seroepidemiology of hepatitis A in the United
States. J Infect Dis, 1995; 171 (suppl. 1): S19-S23.

5. Akbulut A, Kilic SS, Felek S, Akbulut H. The prevalence of
hepatitis A in the Elazig Region. Turk J Med Sci, 1996; 26: 66-9.

6. Szmuness W, Diestang JL, Robert HP. The prevalence of
antibody to hepatitis A antigen in various parts of the world: A pilot
study. Am J Epidemiol, 1977; 106: 392-8.

7. Frosner GG, Papaevangelou G, Butler R. Antibody against
hepatitis A in seven European countries. Am J Epidemiol, 1979; 110:
63-9.

8. Lionis C, Koulentaki M, Biziagos E, Kouroumalis E. Cur-
rent prevalence of hepatitis A, B and C in a well-defined area in rural
Crete, Greece. J Viral Hepatitis, 1997; 4: 55-61.

9. Dal-Re R, Aguilar L, Coronel P. Current prevalence of
hepatitis B, A and C in a healthy Spanish population. A seroepide-
miological study. Infection, 1991; 19: 409-13.

10. Hepatitis A collection. AIDS International, 1997; 5: 7-36.

11. Kamel MA, Troonen H, Kapprell HP, el-Ayady A, Miller
FD. Seroepidemiology of hepatitis E virus in the Egyptian Nile Delta.
J Med Virol, 1995; 47: 399-403.

12. Ungan M, Yaman H, Tahari N. European General Practice
Research Workshop, 1998, Crete, Greece.

13. Poyraz O, Siimer H, Oztop Y, Saygi G, Siimer Z. The preva-
lence of hepatitis A, B, C viruses in the Sivas Region. Turk J Infection,
1995; 9 : 175-8.

14. Green MS, Aharonowitz G, Shohat T, Levine R, Anis E,
Slater PE. The changing epidemiology of viral hepatitis A in Israel.
Isr Med Assoc J, 2001; 3: 347-51.

15. Chen XQ, Bulbul M, de Gast GC, van Loon AM, Nalin
DR, van Hattum J. Immunogenicity of two versus three injections of
inactivated hepatitis A vaccine in adults. J Hepatol, 1997; 26: 260-4.

16. Kallinowski B, Knoll A, Lindner E, Sanger R, Stremmel
W, Vollmar J, Zieger B, Jilg W. Can monovalent hepatitis A and B
vaccines be replaced by a combined hepatitis A/B vaccine during the
primary immunization course? Vaccine, 2000; 19: 16-22.

17. Rajan E, Shattock AG, Fielding JF. Cost-effective analysis
of hepatitis A prevention in Ireland. Am J Gastroenterol, 2000; 95:
223-6.

18. Boag F. Hepatitis B: heterosexual transmission and vaccina-
tion strategies. Int J STD AIDS, 1991; 2: 318-24.

19. Mayerat C, Mantegani A, Frei PC. Does hepatitis B virus
(HBV) genotype influence the clinical outcome of HBV infection?
J Viral Hepatitis, 1999; 6: 299-304.

20. Da Villa G, Piccinino E, Scolastico C, Fusco M, Piccinino
R, Sepe A. Long-term epidemiological survey of hepatitis B virus
infection in a hyperendemic area (Afragola, Southern Italy): results
of a pilot vaccination project. Res Virol, 1998; 149: 263-70.

21. Mistik R. Annual Report of the Society Against Viral Hepa-
titis, 2000. (Turkish)

22. Mazokopakis E, Vlachonikolis J, Philalithis A, Lionis C.
Seroprevalence of hepatitis A, B and C markers in Greek warship
personnel. Eur J Epidemiol, 2000; 16: 1069-72.

23. Kyriakis KP, Foudoulaki LE, Papoulia EI, Sofroniadou KE.
Seroprevalence of hepatitis B surface antigen (HBsAg) among first-
time and sporadic blood donors in Greece: 1991-1996. Transfusion
Med, 2000; 10: 175-80.

24. Roumeliotou-Karayannis A, Tassopoulos N, Karpodini E,
Trichopoulou E, Kotsianopoulou M, Papaevangelou G. Prevalence
of HBV, HDV and HIV infections among intravenous drug addicts in
Greece. Eur J Epidemiol, 1987; 3: 143-6.

25. Tasyaran MA, Akdag R, Akyiiz M, Kaya A, Ceviz N, Yilmaz
S. Seroprevalence of paranterally transmission of viral hepatitis in
children of the Erzurum Region. Klimik Derg, 1994; 7: 76-8. (Turkish)

26. Rasit Mistik, Ismail Balik. Epidemiological analysis of viral
hepatitis in Turkey. In : Kilicturgay K, Badur S, editors. Viral Hepatit,

2001. Society Against Viral Hepatitis, Istanbul, 2001; p. 10-55. (Turk-
ish).

27. Funk ML, Rosenberg DM, Lok AS. World-wide epidemiol-
ogy of HbeAg — negative chronic hepatitis B and associated precore
and core promoter variants. J Viral Hepatitis, 2002; 9: 52-61.

28. Bozdayi AM, Bozkaya H, Turkyilmaz A. Polymorphism of
precore region of hepatitis B virus DNA among patients with chronic
HBYV infection in Turkey. Infection, 1999; 27: 357-60.

29. Laras A, Koskinas J, Avgidis K, Hadziyannis SJ. Incidence
and clinical significance of hepatitis B virus precore gene translation
initiation mutations in e antigen-negative patients. J Viral Hepatitis,
1998; 5: 241-8.

30. Poovorawan Y, Chatchatee P, Chongsrisawat V. Epidemiol-
ogy and prophylaxis of viral hepatitis: A global perspective. J Gastro-
enterol Hepatol, 2002; 17 (suppl. 1): 155-166.

31. Goudeau A, Dubois F. Incidence and prevalence of hepatitis
B in France. Vaccine, 1995; 13 (suppl. 1): S22-5.

32. European Consensus Group on Hepatitis B immunity. Are
booster immunizations needed for lifelong hepatitis B immunity?
Lancet, 2000; 355: 561-5.

33. Chang MH, Chen CJ, Lai MS, Hsu HM, Wu TC, Kong MS,
Liang DC, Shau WY, Chen DS. Universal hepatitis B vaccination in
Taiwan and the incidence of hepatocellular carcinoma in children.
Taiwan Childhood Hepatoma Study Group. N Engl J Med, 1997; 336:
1855-9.

34. Frank C, Mohamed MK, Strickland GT, Lavanchy D, Arthur
RR, Magder LS, El Khoby T, Abdel-Wahab Y, Aly Ohn ES, Anwar
W, Sallam I. The role of parenteral antischistosomal therapy in the
spread of hepatitis C virus in Egypt. Lancet, 2000; 355: 887-91.

35. Riestra S, Fernandez E, Leiva P, Garcia S, Ocio G, Rodrigo
L. Prevalence of hepatitis C virus infection in the general population
of northern Spain. Eur J Gastroenterol Hepatol, 2001; 13: 477-81.

36. Osella AR, Misciagna G, Guerra V, Elba S, Buongiorno G,
Cavallini A, Di Leo A, Sonzogni L, Mondelli MU, Silini EM. Hepati-
tis Cvirus genotypes and risk of cirrhosis in southern Italy. Clin Infect
Dis, 2001; 33: 70-5.

37. Elghouzzi MH, Bouchardeau F, Pillonel J, Boiret E, Tirtaine
C, Barlet V, Moncharmont P, Maisonneuve P, du Puy-Montbrun MC,
Lyon-Caen D, Courouce AM. Hepatitis C virus: routes of infection
and genotypes in a cohort of anti-HCV-positive French blood donors.
Vox Sang, 2000; 79: 138-44.

38. Diamantis I, Vafiadis I, Voskaridou E, Dellatetsima J,
Jaggi N, Gyr K, Battegay M. Genotype distribution of hepatitis
C virus infection in Greece: correlation with different risk factors
and response to interferon therapy. Eur J Gastroenterol Hepatol,
1998; 10: 75-9.

39. Tirkoglu S. HCV infection-virology and serology. In:
Kilicturgay K, Badur S, editors. Viral Hepatitis, 2001. Society Against
Viral Hepatitis, 2001; p. 182-92. (Turkish)

40. Albano A, Pianetti A, Biffi MR, Bruscolini F, Baffone W,
Albano V, Salvaggio A. Prevalence of anti-HCV in subjects of various
age groups. Eur J Epidemiol, 1992; 8: 309 -11.

41. Rapicetta M, Attili AF, Mele A, De Santis A, Chionne P,
Cristiano K, Spada E, Giuliani E, Carli L, Goffredo F. Prevalence of
hepatitis C virus antibodies and hepatitis C virus-RNA in an urban
population. J Med Virol, 1992; 37: 87-92.

42. Giirbiiz AK, Dogalp K, Giilsen M. Intra familial transmis-
sion of HCV. Turk J Gastroenterol, 1993; 4: 405-8. (Turkish)

43. Goritsas C, Plerou I, Agaliotis S, Spinthaki R, Mimidis K,
Velissaris D, Lazarou N, Labropoulou-Karatza C. HCV infection in
the general population of a Greek island: prevalence and risk factors.
Hepatogastroenterology, 2000; 47: 782-5.

44. Bar-Shany S, Green MS, Slepon R, Shinar E. Ethnic differ-
ences in the prevalence of anti-hepatitis C antibodies and hepatitis
B surface antigen in Israeli blood donors by age, sex, country of birth
and origin. J Viral Hepat, 1995; 2: 139-44.

45. Shemer-Avni Y, el Astal Z, Kemper O, el Najjar KJ, Yaari
A, Hanuka N, Margalith M, Sikuler E. Hepatitis C virus infection and
genotypes in Southern Israel and the Gaza Strip. ] Med Virol, 1998;
56: 230-3.

46. Esteban JI, Esteban R, Viladomiu L, Lopez-Talavera JC,
Gonzalez A, Hernandez JM, Roget M, Vargas V, Genesca J, Buti
M. Hepatitis C virus antibodies among risk groups in Spain. Lancet,
1989; 2: 294-7.



Epidemiology of viral hepatitis in the Mediterranean Basin

47. Girardi E, Zaccarelli M, Tossini G, Puro V, Narciso P, Visco
G. Hepatitis C virus infection in intravenous drug users: prevalence
and risk factors. Scand J Infect Dis, 1990; 22: 751-2.

48. Cakaloglu Y. Epidemiology of Hepatitis C virus infection.
Viral Hepatitis, 1994; 191-235. (Turkish)

49. Hafta A, Colakoglu S, Akkiz H. Seroprevalence of HCV
among various risk groups in Cukurova region. Viral Hepatit Dergisi,
1996; 1: 46-9. (Turkish)

50. Al Nasser MN, Al Mugeiren MA, Assuhaimi SA, Obineche
E, Onwabalili J, Ramia S. Seropositivity to hepatitis C virus in Saudi
haemodialysis patients. Vox Sang, 1992; 62: 94-7.

51. Laurian Y, Blanc A, Delaney SR, Allain JP. All exposed
hemophiliacs have markers of HCV. Vox Sang, 1992; 62: 55-6.

52. Kocabas E. Anti-HCV seroprevalance in hemophyliac
patients. National Hepatology, Congress 1995, Ankarai Abstract
Book 45. (Turkish)

53. Mert A, Ozaras R, Tabak F, Tahan V, Akdogan M, Senturk
H. Spouses of HCV carriers are not at serious risk. Scand J Infect Dis,
1998; 30: 644.

54. Conry-Cantilena C, VanRaden M, Gibble J, Melpolder J,
Shakil AO, Viladomiu L, Cheung L, DiBisceglie A, Hoofnagle J, Shih
JW. Routes of infection, viremia, and liver disease in blood donors
found to have hepatitis C virus infection. N Engl J Med, 1996; 334:
1691-6.

55. Coppola RC, Masia G, di Martino ML, Carboni G, Mug-
gianu E, Piro R, Manconi PE. Sexual behaviour and multiple infec-
tions in drug abusers. Eur J Epidemiol, 1996; 12: 429-35.

56. Leon P, Lopez JA, Contreras G, Echevarria JM. Antibodies
to hepatitis delta virus in intravenous drug addicts and male homo-
sexuals in Spain. Eur J Clin Microbiol Infect Dis, 1988; 7: 533-5.

57. Khuroo MS, Rustgi VK, Dawson GJ, Mushahwar IK, Yattoo
GN, Kamili S, Khan BA. Spectrum of hepatitis E virus infection in
India. J Med Virol, 1994; 43: 281-6.

58. Tsega E, Hansson BG, Krawczynski K, Nordenfelt E. Acute
sporadic viral hepatitis in Ethiopia: causes, risk factors, and effects on
pregnancy. Clin Infect Dis, 1992; 14: 961-5.

59. Fix AD, Abdel-Hamid M, Purcell RH, Shehata MH, Abdel-
Aziz F, Mikhail N, el Sebai H, Nafeh M, Habib M, Arthur RR, Emer-
son SU, Strickland GT. Prevalence of antibodies to hepatitis E in two
rural Egyptian communities. Am J Trop Med Hyg, 2000; 62: 519-23.

60. Cetinkaya H, Uzunalimoglu O, Soylu K, Anter U, Bozkaya
H. Prevalence of HEV in blood donors. Viral Hepatit Dergisi, 1996;
1: 32-4. (Turkish)

61. Zaaijer HL, Kok M, Leile PN, Timmerman RJ, Chau K, Van
der Pal HJH. Hepatitis E in Netherlands: imported and endemic.
Lancet, 1993; 341: 826.

62. Paiva M, Liritano E, Veratti MA, Angelillo IF. Prevalence of
hepatitis E antibodies in healthy persons in Southern Italy. Infection,
1998; 26: 32-5.

63. Wang CH, Flehmig B, Moeckli R. Transmission of hepatitis
E virus by transfusion? Lancet, 1993; 341: 825-6.

64. Villari P, Ribera G, Nobile CG, Torre I, Ricciardi G. Anti-
bodies to the E2 protein of GB virus C/hepatitis G virus: prevalence
and risk factors in different populations in Italy. Infection, 2001; 29:
17-23.

65. Anastassopoulou CG, Paraskevis D, Tassopoulos NC, Bole-
tis J, Sypsa VA, Hess G, Hatzakis A. Molecular epidemiology of GB
virus C/hepatitis G virus in Athens, Greece. J Med Virol, 2000; 61:
319-26.

66. Rendina D, Vigorita E, Bonavolta R, D’Onofrio M, Iura
A, Pietronigro MT, Laccetti R, Bonadies G, Liuzzi G, Borgia G,
Formisano P, Laccetti P, Portella G. HCV and GBV-¢c/HGYV infection
in HIV positive patients in southern Italy. Eur J Epidemiol, 2001; 17:
801-7.

67. El-Zayadi AR, Abe K, Selim O, Naito H, Hess G, Ahdy A.
Prevalence of GBV-C/hepatitis G virus viraemia among blood donors,
health care personnel, chronic non-B non-C hepatitis, chronic hepa-
titis C and hemodialysis patients in Egypt. J Virol Methods, 1999; 80:
53-8.

68. Ulgen SK, Sayhan N, Buyukbese MA, Toéziin N. Non-
Hodgkin Lymphoma — HGV relationship. International Symposium
on Viral Hepatitis and Pespectives from the Asean Region, 10-12
September 1997, Bangkok, Thailand Syllabus and Abstracts, p. 85.

69. Ulgen SK, Sayhan N, Basgul SS, Toziin N. Determination
of HGV RNA by the method of RT-PCR ELISA in Behget’s disease
patients. Proceedings of the EASL Postgraduate Course and 1st
Hepatology Congress, 26-27 June, 1998, Istanbul, p. 46.

70. Basgul S, Ulgen SK, Sayhan N, Toziin N, Kalayci C. Associa-
tion of HGV with ankylosing spondylitis. Proceedings of the EASL
Postgraduate Course and 1st Hepatology Congress, 26-27 June 1998;
Istanbul, Syllabus, p. 24.

71. Erensoy S. New viruses in the etiology of hepatitides. Hepa-
tite Savasim Dernegi, Istanbul, 2001; 259-72.

72. Avsar M, Tiire F, Avsar E. Transfusion Transmitted Virus
in IV drug abusers in Turkey. 6" Mediterranean Medical Congress,
September 2000, Malta. Book of Abstracts, 255.

73. Erensoy S, Sayiner AA, Turkoglu S, Canatan D, Akarca US,
Sertoz R, Ozacar T, Batur Y, Badur S, Bilgic A. TT virus infection and
genotype distribution in blood donors and a group of patients from
Turkey. Infection, 2002; 30: 299-302.

74. Gad A, Tanaka E, Orii K, Kafumi T, Serwah AE, El-Sherif
A, Nooman Z, Kiyosawa K. Clinical significance of TT virus infection
in patients with chronic liver disease and volunteer blood donors in
Egypt. J Med Virol, 2000; 60: 177-81.

75. Rigas B, Hasan I, Rehman R, Donahue P, Wittkowski KM,
Lebovics E. Effect on treatment outcome of coinfection with SEN
viruses in patients with hepatitis C. Lancet 2001; 358: 1961-2.

76. Toziin N. Epidemiology of HCV in the Eastern Mediter-
ranean Region. Innovations in the management of HCV infection.
Monte Carlo, 3rd-5th February 2003. Abstract Book, p. 15.

77. Naoumov NV. Hepatitis C virus infection in Eastern Europe.
J Hepatol 1999; 31 (suppl.1): 84-7.

17



