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SEIEVA: TWENTY YEARS OF EXPERIENCE 

Background 

SEIEVA (Sistema Epidemiologico Integrato dell’Epatite Virale Acuta), a national 
surveillance system for acute viral hepatitis infection, was created in 1985, and is coordinated 
by the Centro Nazionale di Epidemiologia, Sorveglianza e Promozione della Salute (the 
National Centre for Epidemiology, Surveillance and Health Promotion) of the Istituto Superiore 
di Sanità∗. The surveillance system started its full activity in 1986. 

The main goal of SEIEVA is to promote the monitoring and control of acute viral hepatitis 
infection at both the local and national level. Epidemiological data are combined with laboratory 
data to estimate the impact of various risk factors, allowing prevention programmes to be 
defined and evaluated. 

Aims 

Specific goals of the surveillance are: 
a. to determine the number of cases of acute viral hepatitis infection, by specific type of 

infection; 
b. to calculate the incidence of acute viral hepatitis infection, by type of infection, date and 

place of disease onset, age, and gender; 
c. to identify, in a timely manner, outbreaks; 
d. to calculate the proportion of cases exposed to specific risk factors, by type of infection; 
e. to study variations over time in the relative and attributable risks associated with specific 

types of exposure, by type of infection; 
f. to develop control strategies based on the identification of risk factors at the local level. 

Method: case-reporting 

The general methods of SEIEVA are: 
– to interview infected persons using an individual questionnaire (SEIEVA form) which 

includes socio-demographic and risk factors information; questionnaire is administered 
before results of serological tests are obtained; 

– to provide information on the results of serological tests; 
– to contact the transfusion centre and record information obtained on a specific form if the 

infected person reports that he/she had received blood transfusion in the six months prior 
to disease onset; 

– to conduct, when applicable (mainly when outbreaks are identified), case control and 
cohort studies. 

                                                           
∗ Mele A, Rosmini F, Zampieri A, Gill ON. Integrated Epidemiological System for Acute Viral Hepatitis 

in Italy (SEIEVA): description and preliminary results. Eur J Epidemiol 1986;2:300-304. 
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In particular, the case-reporting method is based on a system consisting of a network of 
Local Health Units (Aziende Sanitarie Locali, ASL) located throughout Italy. Participation is 
voluntary. When a case of acute viral hepatitis is diagnosed, the treating physician or hospital is 
contacted by ASL in order to provide information on the results of serological tests, specifically: 
HBsAg, IgM anti-HBc, IgM anti-HAV, anti-HCV, and anti-Delta. The ASL records the case on 
a weekly case-report form, which is sent to SEIEVA’s Coordinating Centre at the National 
Centre for Epidemiology, Surveillance and Health Promotion. This form includes the 
identification number of the infected person, his/her age and gender, the data of disease onset, 
and the results of serological tests. 

Moreover, for each case, a healthcare worker or physician from the ASL interviews the 
infected person using an individual questionnaire, which includes information on parenteral risk 
factors in the six months prior to disease onset, oral-faecal risk factors in the previous six 
weeks. Results of serological tests are also recorded after questionnaire is administered. If the 
infected person reports that he/she had received a blood transfusion, the ASL contacts the 
transfusion centre and records the information obtained on a specific form. All forms are sent to 
the Coordinating Centre, where the data are entered in a computerised database. When 
applicable (mainly when outbreaks are identified), the Coordinating Centre conducts ad hoc 
investigations to identify the mode of transmission and also studies designed to test hypothesis 
on transmission. 

The diagnostic criteria used for calculating incidence are reported in Table 1. For the 
distribution of risk factors, a case definition that takes into account IgM anti-HBc and positivity 
for anti-HCV is used. The denominator used for calculating incidence consists of the sum of the 
populations of the single participating ASLs; age-specific population figures are provided by the 
ASLs at the time of enrolment in SEIEVA. 

Table 1. Diagnostic criteria used to identify acute viral hepatitis by type 

Hepatitis type HBsAg IgM anti-HBc IgM anti-HAV Anti-HCV Anti-Delta 

A + - NR - NR + + - NR - NR 
B + - NR + - NR + - NR - NR 
C + - NR - - + - NR 
Delta Coinfection  + + - NR + - NR + 
Delta Superinfection  + - - - NR + - NR + 
NonA-NonC + - NR - - - - 
Unspecified NR NR NR NR NR 
Unspecified + NR - NR + NR 

“+” = positive, “-“ = negative, “NR” = Not Reported 

Results of the system of surveillance 

On 31st December 2004 140 ASL participate to SEIEVA (on a total of 189 ASL in Italy). 
The participating ASL are distributed over the whole Country.  

The percentage of ASLs participating to the surveillance progressively increased from 5% in 
1986 (about 3 million people) and currently represents 59% of total population (about 33.7 
million people) (Figure 1). 

Figure 2 shows the geographical distribution of the 140 ASL. 
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Figure 1. Percentage of Italian population covered by surveillance in Italy. SEIEVA 1986-2004 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. ASL participating to SEIEVA (December 2004) 
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In this report data on incidence of the different type of hepatitis are presented from the 
beginning of the surveillance (1986). 

The SEIEVA questionnaire was progressively modified and reached its almost definite form 
in 1991; for this reason the trend in frequencies of reported risk factors is shown since 1991. 

As regard the other data not describing temporal trends, the time period 1997-2004 was 
analysed to give a picture of the current situation; during this period, the population under 
surveillance was quite stable (57 to 59% of the Italian population) and scattered all over the 
country to be representative of all geographical areas. 

During the period 1997-2004, 1,759 cases of acute hepatitis were notified to SEIEVA by the 
adherent ASL. Figure 3 shows the distribution of cases notified during this period by type, and 
the comparison with the distribution observed during the period 1991-1996. In both periods 
hepatitis A were the most frequently reported hepatitis, the corresponding frequency being 
greater in the last period (60%). During the last period a consequent reduction in percentages of 
the other hepatitis type was observed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Distribution of notified cases by hepatitis type 
SEIEVA 1991-1996 and SEIEVA 1997-2004 
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Table 2 describes temporal trend in incidence for the different type of hepatitis. 

Table 2. Incidence rates (x 100,000) of reported acute viral hepatitis cases, by age and year.  
SEIEVA 1986-2004 

Age ’86 ’87 ’88 ’89 ’90 ’91 ’92 ’93 ’94 ’95 ’96 ’97 ’98 ’99 ’00 ’01 ’02 ’03 ’04 
                    

Hepatitis A 
0-14 4 6 4 2 3 8 11 7 11 5 10 31 8 3 3 5 2 3 4.1
15-24 7 6 5 4 5 7 15 9 14 6 18 57 15 5 5 5 3 4 5.5
25 e + 3 1 1 2 2 2 2 3 2 1 3 6 4 2 2 2 2 3 3 
Total 4 2 2 2 2 4 6 5 6 3 7 19 6 3 3 3 2 3.1 3.6
                    

Hepatitis B 
0-14 3 2 2 2 1 1 1 1 1 1 1 0.5 0.4 0.3 0.1 0.5 0.2 0.1 0.1
15-24 35 31 22 19 17 12 10 10 6 6 5 5 4 3 2 1.5 1.3 0.9 0.7
25 e + 9 8 5 5 4 4 3 4 4 3 3 4 3 3 2 2.5 2 2.3 2.3
Total 12 10 7 6 5 5 4 4 3 3 3 3 3 2 2 2 1.5 2 1.6
                    

Hepatitis non-A,non-B 
0-14 1 0.5 1 0 0 1 0 0 0 0 0 0 0 0.2 0.1 0.4 0.1 0.1 0.1
15-24 10 8 9 8 6 5 4 3 3 2 2 1 1 1 0.7 1 1 0.6 0.4
25 e + 4 3 2 2 2 2 2 1 2 2 1 1 1 1 0.7 1 1 0.9 0.7
Total 4 3 3 3 3 2.5 2 2 2 2 1 1 1 1 0.7 0.7 0.7 0.7 0.6
                    

Hepatitis non-A,non-B – HCV positive 
0-14 - - - - - - - 0.02 0.05 0.00 0.06 0.02 0.05 0.02 0.00 0.03 0.06 0.05 0.06
15-24 - - - - - - - 3.5 2.9 2.4 1.8 1.3 1.3 1.4 0.7 0.6 0.8 0.5 0.3
25 e + - - - - - - - 1.6 1.6 1.5 1.0 1.1 1.0 0.7 0.7 0.7 0.7 0.7 0.6
Total - - - - - - - 1.6 1.5 1.4 0.9 0.9 0.9 0.7 0.6 0.6 0.6 0.6 0.5
                    

Hepatitis non-A,non-B – HCV negative – Δ negative 
0-14 - - - - - - - 0.3 0.3 0.2 0.2 0.1 0.1 0.1 0.03 0.1 0.06 0.02 0.02
15-24 - - - - - - - 0.8 0.6 0.5 0.7 0.5 0.3 0.3 0.2 0.1 0.04 0.1 0.1
25 e + - - - - - - - 0.5 0.4 0.6 0.4 0.4 0.2 0.3 0.2 0.1 0.1 0.2 0.1
Total - - - - - - - 0.5 0.4 0.5 0.4 0.3 0.2 0.3 0.1 0.1 0.1 0.1 0.1

 
 
Table 3 shows the fatality rate observed among notified cases, by hepatitis type. 

Table 3. Fatality rate of acute hepatitis by type, with distribution of age at death. SEIEVA 1997-2004 

Dead age Hepatitis type Dead/cases Fatality rate 
median range 

A 4/12,925 0.03% 39.5 37-59 
B 25/5,139 0.49% 59.5 23-90 
C 4/1,689 0.23% 61.5 41-89 

non-A,non-Δ 2/452 0.44% 65 50-80 
Delta 1/197 0.51% 62 - 

Unspecified 4/1,357 0.29% 61 58-81 

Total 40/21,759 0.18% 59 23-90 

 
 

Tables 2 and 3 will be described in details in the sections dedicated to the different types of 
hepatitis. 

The following sections describe in detail the epidemiology of the different types of hepatitis. 
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Internet web-site 

The web-site www.iss.it/seie contains all the information on SEIEVA: referents at the 
Coordinating Centre (National Centre for Epidemiology, Surveillance and Health Promotion of 
the Istituto Superiore di Sanità), participating Local Health Units, and used methodology. Some 
tables with processing of data taken from surveillance are also present on the web-site, among 
these: incidences trend and frequencies of reported risk factors by hepatitis type. Publications 
edited by the Istituto Superiore di Sanità (“Rapporti SEIEVA”) can be downloaded. 

An English version of the SEIEVA web-site is also available. 
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EPIDEMIOLOGY OF HEPATITIS A 

Hepatitis A is an acute usually self-limiting infection caused by Hepatitis A Virus (HAV). 
The virus has a worldwide distribution and causes about 1,5 million cases of clinical hepatitis 
each year (1). 

The infection is mainly transmitted by the faecal-oral route either through contaminated food 
and water or through direct contact with an infected person. 

In recent decades the epidemiological pattern of hepatitis A has changed dramatically. In the 
past, poor environmental and sanitary conditions made the contact with faecal-infected material 
extremely frequent and most children were infected with HAV, although the disease was 
clinically evident only in few cases. With the improvement in sanitation in developed countries, 
the infection rate has decreased and the epidemiological situation is characterized by an overall 
reduction of the incidence. In those areas where the viral circulation is lower, there are many 
susceptible children and young adults. The downside of the reduction in new infections with 
HAV has been a declining prevalence of antibodies to hepatitis A in the population, and the 
emergence of an adult population with limited immunity to infection (2). Epidemiological 
conditions in the world vary from country to country, and even from region to region within the 
same country, depending on the degree of social development. There are, in fact, areas/countries 
with high, intermediate or low endemicity for HAV infection (3-5). In high endemicity areas 
(Africa, Middle Eastern nations, South East Asia, Latin American nations:), the lifetime risk of 
infection is greater than 90% and most infections occur in early childhood and are 
asymptomatic. In areas with intermediate endemicity (Eastern Europe, Russia) transmission 
occurs primarily from person to person in the general community, often with periodic outbreaks. 
In areas with low endemicity (Japan, Australia, New Zealand, Canada, United States, Southern 
and Northern Europe) the disease occurs mainly in adolescent in high risk groups (e.g. 
homosexual men (6), injection drugs users (6-14), persons travelling to countries with 
intermediate or high HAV endemicity (6,15-16). Some of these groups may also experience 
periodic outbreaks of hepatitis. In areas of low endemicity, occasional food and waterborne 
outbreaks of hepatitis A occur (2). 

Hepatitis A in Italy 

Italy was considered to be an area with low/intermediate endemicity for hepatitis A. In recent 
decades the epidemiological pattern of hepatitis A has changed relating to improved health and 
sanitary conditions which have caused a progressive fall of the infection in children and a major 
shift towards the highest incidence in young adult (17). Seroepidemiological investigations 
showed that in Italy, during the 1980s, the rate of immune subjects was from 6% to 27% in the 
children living in the north and from 39% to 63% in the ones living in the south (18). Anti-HAV 
prevalence in army recruits, was 66% in 1981, 30% in 1990, 5% in 2003 (from 2% in the north 
to 8% in the south) (19). 

SEIEVA surveillance data suggest that the incidence has declined from 10/100,000 in 1985 
(data not shown) to 3,5/1,000,000 in 2004 (see Table 2), with an increase during 1996-1997 
corresponding to a large outbreak occurred in two regions in the south of Italy, Puglia and 
Campania (20). In 2004 a smaller outbreak occurred in Campania (21) (Figure 4). 

The reduction in hepatitis cases is not uniform in Italy, depending on the region: in fact 
central-northern regions should be considered low endemicity, while southern and insular 
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Surveillance data showed in fact that the risk for voyagers of acquiring hepatitis A increases 
travelling to high endemicity areas (22). 

The trend in frequencies of reported risk factors between 1991 and 2004 is reported in Figure 
4. All the risk factors present frequencies stable upon the whole period. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Frequency (%) of not mutually exclusive risk factors reported by hepatitis A cases 
during the six weeks before disease onset, in Italy, by year. SEIEVA 1991-2004 
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EPIDEMIOLOGY OF HEPATITIS B 

It is estimated that approximately 2 billions people have been infected worldwide with the 
hepatitis B virus (HBV), 350 millions have a chronic infection (25-30% of them are Chinese), 4 
millions new acute infections occur each year. HBV causes 60-80% of all hepatocellular 
carcinomas and 500,000-1 million death each year (1-4). 

An effective vaccine against HBV is available since 1981-1982. According to WHO-
UNICEF estimates for 2004, 153 countries have introduced HBV vaccine in their national 
infant immunization schedule and approximately 50% of children worldwide have received 3 
doses of vaccine within their first year of life. Unfortunately, areas with unsufficient or non 
existent vaccine coverage are often those highly needing the vaccine, i.e. those with a higher 
HBV endemicity. 

In fact, HBV prevalence is not uniform worldwide and geographical areas are classified as 
follows: 

– Areas at high endemicity (HBsAg ≥8%; anti-HBc: 70-90%): Sub-Saharan Africa; central 
Asian Republics; China and Mongolia; South-East Asia; South Pacific Island region; 
Amazon Basin; parts of Greenland; Western Alaska and Northern Canada (native 
populations). 

– Areas at intermediate endemicity (HBsAg: 2-7%; anti-HBc: 20-55%): Middle East; 
Southern Europe and other Mediterranean countries; Russia – Eastern Europe; India –
Southwest Asia; areas of South America surrounding the Amazon Basin and parts of 
Central America (Haiti, Dominican Republic, Honduras). 

– Areas at low endemicity (HBsAg <2%; anti-HBc <20%): Northern, Western and Central 
Europe; most of North America; parts of Latin America; Australia and New Zealand. 

In highly endemic areas, infection rates during infancy and early childhood (at higher risk to 
hesitate in a chronic infection) are very high, so that HBsAg prevalence can even exceed 20% in 
some populations. The vertical transmission (mother-to-child) and the horizontal transmission 
during childhood (enhanced by promiscuous living conditions) play a major role in perpetuating 
HBV endemicity. Vertical transmission is thought to have a higher impact in Asia than in 
Africa, probably due to higher rate of HBeAg positivity in HBsAg-positive Asian women of 
childbearing age. The implementation of vaccination programmes with a high coverage rate as 
well as social changes are progressively shifting many populations (such as Natives of Alaska 
and Canada and some Asian countries), towards an intermediate level of endemicity. In Taiwan, 
which started the anti-HBV vaccination campaign in the eighties, a reduction of hepatocellular 
carcinomas and fulminant hepatitis in children covered by the vaccination programme has been 
observed as well. Unfortunately, a good vaccination coverage is still lacking in most of Sub-
Saharian Africa. 

Countries at intermediate endemicity may show different trends and some European 
countries are illustrative on this respect (5). HBV prevalence is on the decline in Southern 
Europe which is progressively becoming at low endemicity; socio-economic improvements 
contributed to the reduction of intrafamiliar virus spread and vaccination further enhanced this 
trend, so that nowadays HBV incidence is usually comparable to that of lowly endemic areas. 
Other countries, such as Romania and Bulgaria, also had a decrease of HBV incidence during 
the 1990s (from 35-40 to 10-15 reported cases per 100,000), but HBsAg prevalence is still 
higher than in more affluent countries (4-7%). At the opposite, other countries, such as Estonia, 
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Latvia, and Lituania, showing borderline prevalences (2-3%), had even an increase of HBV 
incidence during the 1990s, mainly in teenagers and young adults. 

In most of lowly endemic countries, nowadays 1-3 cases of acute hepatitis B per 100,000 are 
yearly reported (5-8). Notified cases are usually expected to underestimate the true incidence 
due to underreporting and asymptomatic infections (>90% of cases in children, 50-70% in 
adults). For instance, it is estimated that in the United States the real HBV incidence is almost 
ten times that of notified cases (6). However, in these countries HBV transmission is rare in 
infants and children, thanks to the implementation of effective preventive measures for perinatal 
transmission (screening and prophylaxis), the vaccination during infancy, and the low 
probability of virus contact during childhood; as a consequence the HBsAg prevalence is 
usually 1% or lower. Most of infections occur after 15 years of age (or at even older age if a 
vaccination programme for adolescents is implemented) (6-7) and are mainly due to sexual 
contacts and intravenous drug abuse, so that incidence is usually higher in males than in 
females. 

Hepatitis B in Italy 

Italy was a country at intermediate endemicity at the end of the 1970s, with children and 
young people showing HBsAg and anti-HBc prevalences of 2-5% and 12-18%, respectively, 
and intrafamiliar transmission having a major role in virus spread (9-1). Since then, there has 
been a progressive reduction of virus transmission due to the general improvement of hygienic 
standards and living conditions of the population, the reduction of mean family size, the 
abandon of non disposable syringes to administer parenteral drugs, the implementation of 
HBsAg screening during pregnancy and prophylaxis for the newborn of positive mothers, the 
vaccination of high risk groups, and the anti-AIDS campaign. So, at the end of the 1980s, 
HBsAg and anti-HBc prevalences in children and young people had reduced to <2% and 1-7%, 
respectively (9-13).  

The introduction in 1991 of compulsory vaccination for all infants (starting at 3 months of 
age) and for all 12-years-old children, further enhanced this trend. The impact of vaccination on 
HBV incidence has been more evident in the age-group 15-24 years (see Table 2). In 2003, the 
routine vaccination of adolescents has been stopped and nowadays most of Italians born after 
1979 are already vaccinated. 

Several surveys conducted during the 1990s-2000s in samples of the general population of 
different Italian areas repeatedly found a HBsAg prevalence <2% (range: 0.2-1.3%) and a 
virtual absence of chronic infection in children (14-20). Anti-HBc prevalence was usually <20% 
in these studies and increased with age. These data are further corroborated by studies 
conducted in pregnant women, which showed a HBsAg prevalence of 1.1-2.4% during the 
1980s (21-23) and of 0.6-1.7% during the 1990s and the early 2000s (from 0.7-1.4% in Italian 
parturients to 3-6% in inmigrants from non-EU countries) (24-27). Inmigrants are at higher risk 
to be missed for HBsAg screening during pregnancy (26), showing a need for further 
improvement in their access to appropriate medical care. 

Nowadays, in Italy the yearly number of reported acute HBV infections is <2 per 100,000, 
incidence rates are higher in males than in females and in North-Centre than in South-Islands 
(Figure 5) and most of infections occur in people older than 24 years (see Table 2). 
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Figure 5. Incidence rates of reported B acute hepatitis cases by geographic area in Italy.  
SEIEVA 1986-2004 

Promiscuous sexual activity play a major role in virus spread, while the impact of 
intravenous drug use is decreasing (Table 5; Figure 6). Both these factors are susceptible of 
targeted vaccination programmes and of risk reduction through education; as a matter of fact, 
they mainly act in people younger than 40 years, which will be completely covered by the 
routine vaccination campaign by the 2020.  

Table 5. Frequency (%)per age groups of not mutually exclusive risk factors reported by hepatitis 
B cases during the six months before disease onset, in Italy. SEIEVA 1997-2004 

0-14 15-24 25-39 ≥ 40 Total Risk factors 

(n. 64) (n. 813) (n. 2,713) (n. 1,623) (n. 5,213) 

Blood transfusion 7.4 0.4 0.6 6.7 2.6 
Surgical intervention 5.4 9.3 11.6 20.1 13.9 
Endoscopy 4.2 1.6 2.0 8.2 4.0 
Hemodialysis 0.0 0.4 0.1 0.5 0.3 
Hospitalization 20.7 10.4 9.8 24.4 14.7 
Beauty treatment* 15.2 32.6 33.4 27.0 31.0 
Dental therapy 14.6 28.4 33.0 27.8 30.4 
Intravenous drug use 0.0 23.8 17.1 1.4 13.0 
Household of IV drug users 4.6 6.2 3.5 0.7 3.0 
≥ 2 sexual partners (last year) 0.0 35.6 41.3 24.7 34.9 
Household of HBsAg+ carrier 18.6 17.1 9.4 9.4 10.6 

* Piercing, tattooing, attendance to manicurist/chiropodist, barber shop shaving 
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Figure 6. Frequency (%) of not mutually exclusive risk factors reported by hepatitis B cases  
during the six months before disease onset, in Italy, by year. SEIEVA 1991-2004 

On the other hand, invasive medical procedures (28) (surgery, endoscopy, hemodialysis, 
blood transfusion) are reported more frequently by older individuals (Table 5). In particular, 
with regard to blood transfusion, it has been estimated that the residual risk of HBV infection in 
Italy is 15.8 per million of blood donations (29). Having a HBsAg-positive household or sexual 
partner was reported by 10% of cases in the period 1997-2004 (Table 5); approximately 40% of 
them were already aware to be in contact with a potential source of infection but they did not 
receive vaccination. Beauty treatments (piercing, tattoo, manicure, chiropody, barber shop 
shaving) are increasingly reported (30); these activities are potentially susceptible of law 
regulations aimed at the reduction of the risk of interindividual blood contamination. 

Twenty-five per cent of cases in 1997-2004 reported none of the risk factors investigated. 
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EPIDEMIOLGY OF DELTA HEPATITIS 

Delta hepatitis virus (HDV) infection is endemic in countries of Sub-Saharan Africa, central 
Asia, Mediterranean Basin and Amazon Basin. 

This agent requires for infection the helper function of hepatitis B virus and can infect people 
together with HBV (coinfection) or HBsAg chronic carriers (superinfection). 

During the period 1987-2004, the observed incidence varies from 3.2 to 0.5 per million 
(Figure 7). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Incidence rates per 1 million of acute hepatits Delta infection. SEIEVA 1987-2004 

Two peaks of incidence were observed in 1990 and 1993 respectively. The peak in 1993 was 
mainly due to an outbreak among intravenous drug users in North-Eastern Italy. 

The analysis based on the period from 1997 to 2004 showed that 63.5% of notified Delta 
cases where coinfections (125/197); 38% where associated with intravenous drug use, this 
percentage being higher in subjects 15-24 year-old (59%) and 25-39 (47%) (Table 6). 
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Table 6. Frequency (%) per age groups of not mutually exclusive risk factors reported by hepatitis 
Delta cases during the six months before disease onset, in Italy. SEIEVA 1997-2004 

0-14 15-24 25-39 ≥ 40 Total Risk factors 

(n. 5) (n. 33) (n. 115) (n. 44) (n. 197) 

Blood transfusion 0.0 0.0 1.0 2.4 1.2 
Surgical intervention 0.0 11.1 9.3 18.1 11.7 
Endoscopy 0.0 0.0 2.1 10.5 3.7 
Hemodialysis 0.0 0.0 0.0 0.0 0.0 
Hospitalization 0.0 10.7 20.6 25.6 19.6 
Beauty treatment* 20.0 35.7 43.3 18.6 35.3 
Dental therapy 0.0 14.8 28.9 34.9 27.3 
Intravenous drug use 0.0 58.6 47.1 4.8 37.8 
Household of IV drug users 25.0 25.0 6.4 0.0 8.2 
≥ 2 sexual partners (last year) 0.0 39.1 37.7 14.7 31.7 
Household of HBsAg+ carrier 40.0 14.3 13.0 5.3 12.0 

* Piercing, tattooing, attendance to manicurist/chiropodist, barber shop shaving 

During the period 1997-2004 one case with Delta hepatitis notified to SEIEVA died, the 
corresponding fatality rate was 0.5% (see Table 3). 
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EPIDEMIOLOGY OF HEPATITIS C 

Hepatitis C virus is a major cause of chronic liver disease, including cirrhosis and 
hepatocellular carcinoma, worldwide and it is the leading cause of liver transplantation in 
developed countries. Although the incidence of HCV infection has markedly declined in the last 
two decades in most of developed countries, the prevalence of HCV-related health 
consequences is on the rise. This is due to the lag, often more than 20 years, between the onset 
of infection and the clinical manifestation of chronic liver disease and to the past great diffusion 
of the virus. The lack of a prophylactic vaccine and quite efficacious antiviral therapy has made 
a better understanding of HCV infection epidemiology and its primary prevention extremely 
important. 

Prevalence 

The most recent WHO estimate of the global prevalence of HCV infection is 2.2%, 
representing 140 million people (1). The majority of these infected people are, in decreasing 
order, located in the WHO regions of western Pacific, south-east Asia, Africa and eastern 
Mediterranean countries. Countries with the highest reported prevalence in general population 
are located in Africa and Asia. In Africa, Egypt has the highest reported seroprevalence rate, 
>20% (2); in sub-Saharan Africa, high seroprevalence rates have been found in Cameroon 
(mean, 13.8%) Burundi (mean, 11.3%) and Gabon (mean, 9.2%) (3). In Asia, high HCV 
seroprevalence rates among the general population have been found in Taiwan (17%) (4), 
Mongolia (16%) (5), Pakistan (4.6-15%) (6-7). In China and India, the two Asian countries 
which hold one-fifth of the world population each, seroprevalences of 3.2% and 0.9% were 
reported (8), respectively. In Japan, a seroprevalence rate of about 2% has been reported in the 
general population, although there are hyperendemic communities with rates higher than 15% 
(9). Overall HCV prevalence rates of 1.6%, 0.8% and 1.1% have been detected in USA (10), 
Canada (8) and Australia (8), respectively. In Eastern Europe, the prevalence of HCV has been 
studied in blood donors, with values ranging between 0.7% and 4.9% (11). 

In Western Europe, HCV prevalence in the general population varies in the different 
countries. The overall HCV prevalence rate has been estimated to be 0.6% in Germany (8) and 
Norway (12), 0.7% in UK (13), 1.1% in France (8), between 0.5% and 1.2% in Greece (14-15), 
1-2% in Spain (16-19), and 0.5% in Portugal (20). 

In Italy, no study has been performed in a sample representative of the whole Italian 
population. HCV prevalence estimates in the general population have been obtained through 
seroprevalence studies conducted in different areas of the country. According to these studies, 
the anti HCV prevalence ranges from 3% to 26% (21-32), showing a progressive increase with 
age (marked increase in subjects born before 1950) and a trend towards higher rates in southern 
regions and major Islands (Sicily and Sardinia) than in central and northern regions (Figure 8). 
Thus, in Italy the infection shows a different epidemiological pattern compared to other western 
countries, because in these latter the prevalence of HCV infection is higher in young adults than 
in older ones, while the opposite is true in Italy (33-34), suggesting a cohort effect. In fact, it is 
estimated that in Italy the incidence peaked in the 1950s and the 1960s, principally due to the 
large use of unsafe therapeutic injection with glass syringes, while, for example, in USA the 
peak in incidence occurred in 1980s, mainly due to intravenous (i.v.) drug use (35). Through a 
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mathematical model, it is estimated that currently the overall prevalence of HCV RNA positive 
subjects in Italy is approximately 3% and that almost 60% of them are older than 65 years (36). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8. HCV RNA prevalence in the general Italian population  
per cohorts of birth (data from different epidemiological studies in some Italian regions) 

Incidence 

The incidence of HCV infection is very difficult to establish, because acute hepatitis C is 
very often asymptomatic and available assays do not distinguish acute from chronic or resolved 
infection. Therefore, acute hepatitis reporting systems can underestimate (also considering 
underreporting) the true incidence of the infection. Notwithstanding this, passive surveillance 
systems of symptomatic acute hepatitis C, like SEIEVA in Italy or the National Notifiable 
Disease Surveillance System in USA, are valuable in providing evidence of changes in 
incidence trends and reported frequencies of risk factors over time. 

In USA, the incidence of acute hepatitis C has been declining since the late 1980s and a rate 
of 0.4/100.000 was reported in 2003 (37). In Italy, the yearly incidence of acute symptomatic 
non-A,non-B hepatitis cases notified to SEIEVA is shown in Table 2. From 1986 to 1990 the 
incidence halved, and then progressively decreased up to 2000 and appears stable afterwards. 
The decreasing in incidence was particularly evident in the 15-24 years age group. This fact 
might be due to the change of injecting behaviours among i.v. drug users and to the information 
programmes on the acquired immunodeficiency syndrome. Since 1986, the incidence has 
always been higher in men than in women, mostly due to i.v. drug abuse. With regard to the 
geographic distribution of the new reported cases, until the early 1990s the incidence was higher 
in the northern-central area of the country, and after a brief period (1993-1995) in which the 
incidences in the southern regions and in the major islands doubled that observed in northern-
central regions, starting from 1996, the incidences paralleled in the two areas (Figure 9). 
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Figure 9. Incidence rates of reported non-A,non-B acute hepatitis cases by geographic area in Italy. 
SEIEVA 1986-2004 

Since 1993, on average 98% of notified non-A non-B hepatitis cases are tested for anti-HCV, 
with a mean positivity rate of 77%. In 2004, the incidence rate of HCV positive non-A,non-B 
hepatitis was 0.5/100.000 (see Table 2).The estimated cases-fatality rate of acute hepatitis C 
reported in the period 1997-2004, has been 0.23% (see Table 3). 

Because the direct measurement of acute symptomatic hepatitis C cases underestimate the true 
incidence of the infection, researchers have relied upon mathematical model to infer trends in 
incidence with the aim of estimate the past and future burden of disease in their countries. In the 
USA, the Centers for Disease Control and Prevention (CDC) has modelled trends in incidence by 
using a mathematical “catalytic model”. This model showed a large increase in the incidence from 
the late 1960s to the early 1980s, a peak during the 1980s and an important decrease in the 1990s. 
In 2000s about 9-11/100.000 new infection per year are estimated to occur in USA (37) Other 
mathematical models to infer hepatitis C incidence trends have been used in France (38), 
Switzerland (39) and Australia (40). In France a similar trend of increasing incidence through the 
1980s was estimated. In Switzerland a peak in incidence of new infection has been estimate to 
occur in 1980s, followed by a decrease since 1990. In Australia the modelling showed a steady 
increase of new HCV infection from 1961 to 2001. We also evaluated the past incidence and the 
future burden of disease in Italy (36) by using a mathematical model that showed, as stated before, 
a marked increase in incidence in the 1950s and the 1960s, and a progressive decreasing in the 
following years. Since 2000 about 6-8/100.000 new infections per year are estimated to occur in 
Italy. 
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Risk factors 

HCV infection is a blood-born infection that can be transmitted by a variety of routes. It is 
most efficiently transmitted by large or repeated percutaneous exposure to contaminated blood, 
such as through transfusion, organ transplantation from an infected donor or intravenous drug 
use. Transmission may also occur from parenteral exposure in health care setting (particularly 
during medical or surgical invasive procedures), exposure to infected household contacts, 
perinatal exposure, sexual intercourse with infected partners and parenteral exposure during 
beauty treatment (41-42). The impact of specific modalities of HCV spread may vary over time 
and among different countries. After the introduction of anti-HCV screening of blood and organ 
donations there has been a marked reduction in the incidence of transfusion-associated hepatitis 
C at least in developed countries (41-42), and in these countries, characterized by low or 
moderate prevalence rates of infection, nowadays intravenous drug use and diagnostic or 
therapeutic procedures in healthcare setting, having sexual intercourse with multiple partners, 
and other parenteral exposure such as tattooing or piercing, seems to be the most frequent 
modes of transmission. Many countries in the developing world do not screen blood donations 
and it is estimated that in the developing world 43% of blood donations is not adequately 
screened for blood-borne virus, including HCV (41). In these countries blood transfusion and 
unsafe therapeutic injection or other medical procedures are currently the most important risk 
factors for the acquisition of HCV infection. 

The frequency of not mutually exclusive risk factors reported by cases of acute hepatitis C 
notified to SEIEVA from 1997 to 2004 is shown in Table 7. Intravenous drug use, beauty 
treatment, hospitalization, surgical intervention, dental therapy and having more than 2 sexual 
partners were in decreasing order, the most frequently reported risk factors. 

Table 7. Frequency (%) per age groups of not mutually exclusive risk factors reported by hepatitis 
C cases during the six months before disease onset, in Italy. SEIEVA 1997-2004 

0-14 15-24 25-39 ≥ 40 Total Risk factors 

(n. 18) (n. 349) (n. 646) (n. 668) (n. 1,681) 

Blood transfusion 18.7 1.3 1.1 12.5 5.9 
Surgical intervention 31.3 13.8 17.0 35.2 23.8 
Endoscopy 14.3 2.6 4.7 16.6 9.0 
Hemodialysis 6.2 0.9 0.3 6.3 2.9 
Hospitalization 43.8 14.4 16.0 42.7 26.4 
Beauty treatment* 12.5 36.4 30.5 20.5 27.6 
Dental therapy 6.7 28.7 25.8 19.6 23.8 
Intravenous drug use 13.3 60.9 46.0 3.0 31.9 
Household of IV drug users 6.2 10.3 10.8 0.8 6.6 
≥ 2 sexual partners (last year) 11.1 35.2 26.7 6.7 20.9 
Household of HBsAg+ carrier 28.6 15.6 18.1 8.3 13.5 

* Piercing, tattooing, attendance to manicurist/chiropodist, barber shop shaving 

In recent years, we investigated in detail, through case-control studies, the role of some of 
these risk factors in the spread of HCV infection in Italy. Certain beauty treatments, such as 
tattooing and piercing, have been found to be significantly associated with acute HCV infection; 
a strong association was found in particular for tattooing (43). For most of surgical or medical 
invasive procedures a significant association with acute HCV infection has been found. The 
strongest associations were found, in decreasing order, with obstetric/gynaecological, 
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abdominal and ophtalmological interventions (44). As far as having sex with 2 or more sexual 
partners is concerned, we found that this sexual behavior is an independent predictor of the 
likelihood of acquiring hepatitis C. The risk of acute hepatitis C was found to be 2.0 times 
higher for subjects with 2 sexual partners during the six months before disease onset and 2.8 
times higher for subjects with 3 or more sexual partners, as compared to subjects with less than 
2 sexual partners (45). 

As regard the frequency of reported risk factors by age-groups, it is to note that of the 
notified cases aged 15-24 years and 25-39 years more than half were intravenous drug users and 
more than a third of the cases aged less than 15 years or more than 39 years reported surgery or 
hospitalization. 

The trend over time of the reported frequency of some of major risk factors is shown in 
Figure 10.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10. Frequency (%) of not mutually exclusive risk factors reported by hepatitis C cases 
during the six months before disease onset, in Italy, by year. SEIEVA 1991-2004 

It is possible to appreciate a progressive increase over time of the cases reporting surgery, 
and endoscopy, while intravenous drug use shows a steadily trend, with the exception of a brief 
progressive increase during 1998-2000. The increasing trends in frequency of cases who report 
endoscopy, might merely be due to the increasing number of people who overtime undergo 
diagnostic or therapeutic endoscopy (especially gastrointestinal) in Italy. It is worthy of note 
that starting from 1999 the frequency of acute cases reporting blood transfusion is increased, as 
well as the absolute incidence of the cases associated with blood transfusion. It is difficult to 
explain this trend. Of the 139 cases who reported blood transfusion between 1997 and 2004, 
only 20 had this risk factor as the unique exposure at risk of infection. In all but three cases in 
which look-back analysis of blood donations was available the results were negative. In the 
three cases, all detected in 1998, in which the look back analysis gave a positive result, a blood 
donor with asymptomatic acute infection, not yet seroconverted at the time of his donation, was 
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identified. In Italy, the residual risk of transfusion-transmitted hepatitis C has been estimated in 
two studies to be 4.35/1.000.000 donations and 7.9/1.000.000 donations, respectively (46-47). 
The introduction of NAT, which became mandatory in 2002, for detecting HCV RNA in blood 
donations should account an 80% reduction in the estimated residual risk. Thus, it seems 
unlikely that in the cases reporting transfusion as risk factors the infection has been actually 
caused by a contaminated blood donation. A possible explanation of the increasing frequency of 
cases who report transfusion as risk factor, is that blood transfusion are always performed in 
hospital setting, very often in occasion of major surgery intervention, so that this increasing 
trend probably mirrors the increasing trend of cases reporting surgery or hospitalization, which 
represent more likely frequent possible ways of transmission. It is worthy to note that 22.5% of 
the notified cases do not report any recognized risk factor for the acquisition of the infection. 
This finding makes we think that other unidentified or underestimated routes of transmission 
might be important. However, we can not exclude that many of these patients who did not 
report risk factors might be cases of misclassified chronic hepatitis or persons who voluntarily 
denied risky behaviors (e.g. drug abuse). 

Conclusion 

The incidence of hepatitis C is decreasing in Italy. Unlike other developed countries, we also 
estimate a decreasing in HCV-related health consequences in the next future. Intravenous drug 
use, diagnostic or therapeutic procedures, having sex with multiple partners, and beauty 
treatments seem nowadays to be the most frequent modes of transmission in our country. Since 
the lack of an effective HCV vaccine, educational programs concerning safe injection practices 
among drug users, information programs concerning at risk sexual behaviors among the general 
population, and the carefully observance of infection control measures in hospital setting need 
to be further implemented. 
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EPIDEMIOLOGY  
OF NON-A,NON-DELTA HEPATITIS 

There are cases of notified acute hepatitis that, on the basis of the diagnostic criteria adopted 
by SEIEVA (see Table 1), cannot be included in any of the known classical type of acute viral 
hepatitis specifically surveilled by SEIEVA (i.e. hepatitis A, B, C, Delta). We therefore defined 
them as non-A,non-Delta hepatitis.  

These cases, clinically indistinguishable from other classical type of acute viral hepatitis, are 
characterized by having negative serological test for IgM anti-HBc, IgM anti-HAV, anti-HCV 
antibodies, and anti-HDV regardless of HBsAg status. Indeed, part of these cases might be 
represented by individuals with acute hepatitis C, who have not yet seroconverted or by 
individuals infected with Hepatitis E Virus (HEV), that seems to be responsible of nearly 10% 
of the acute hepatitis cases diagnosed in infectious disease unit in Italy and France (1). Another 
minimal part of these non-A,non-Delta cases might be probably due to the so called minor 
hepatitis-related virus, particularly Epstein-Barr Virus (EBV) and CytoMegaloVirus (CMV), 
which are estimated to be responsible of about 2% each of the diagnosed acute hepatitis, 
respectively (1). 

We are unable to quantify the contribution of these events to the total number of the cases 
notified to SEIEVA, since this system do not provide the collection of data on anti-HEV, HCV 
RNA, anti-EBV and CMV test’s results. Other possible known etiological agents responsible of 
these non-A,non-Delta cases might be autoimmune diseases, Wilson disease, alcohol, 
mushroom intoxication, chemical agents and drugs. The drugs which can cause acute hepatitis 
include not only some largely used medical remedies, such as NSAIDs, isoniazid, methotrexate, 
ketoconazole, antidepressant, antiretroviral, etc., but also illegal compounds, such as cocaine 
and ecstasy (2). 

At present non-A,non-Delta hepatitis represents nearly 2% of the cases notified to 
SEIEVA (Figure 3). In Table 2 non-A,non-Delta hepatitis yearly incidence rates are reported 
since 1993. Starting from this year more reliable data were available for this type of hepatitis. 
In fact, in 1993 the more sensitive II generation anti-HCV assays became widely available 
and used. Furthermore, since 1993, on average 98% of notified non-A,non-B hepatitis cases 
are tested for anti-HCV, with a mean positivity rate of 77%. It is possible to appreciate a slow 
decreasing trend in incidence from 1993 to 2000 and a stable incidence around 0.1/100.000 
afterwards. The case-fatality rate estimated in the period 1997-2004, has resulted to be 0.44% 
(see Table 3).  

Table 8 shows the reported frequency of risk factors among non-A,non-Delta hepatitis 
cases.  

Overall, the most frequently reported risk factors were shellfish consumption and drug 
consumption (more than one-third each). Interestingly, more than half of the cases aged ≥ 40 
years reported drug consumption, even if one has to take into account that the intake of drugs in 
the general population usually increases by age. 
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Table 8. Frequency (%) per age groups of not mutually exclusive risk factors  
reported by non-A,non-Delta hepatitis cases, in Italy. SEIEVA 1997-2004 

0-14 15-24 25-39 ≥ 40 Total Risk factors 
(n. 35) (n. 81) (n. 208) (n. 123) (n. 447) 

Shellfish consumption 19.4 38.0 36.5 33.9 34.7 
Travel to high-medium endemic area 10.0 11.4 12.2 5.9 10.2 
Household of day care child 25.9 7.4 8.8 3.2 8.4 
Blood transfusion 0.0 0.0 0.5 3.5 1.2 
Surgical intervention 6.2 12.2 11.8 10.3 11.0 
Endoscopy 0.0 0.0 2.2 5.6 2.6 
Hemodialysis 0.0 0.0 0.0 1.7 0.5 
Hospitalization 16.7 13.7 17.1 20.0 17.3 
Beauty treatment* 0.0 26.7 21.9 19.7 20.5 
Dental therapy 6.4 28.0 27.2 26.1 25.5 
Drug consumption 36.0 22.9 32.1 52.9 36.7 
Intravenous drug use 0.0 7.9 7.3 0.0 4.9 
Household of IV drug users 0.0 4.2 3.3 0.9 2.5 
≥2 sexual partners (last year) 0.0 16.9 24.3 14.6 18.3 
Household of HBsAg+ carrier 3.7 6.4 12.5 5.0 8.5 
Household of anti-HCV+ subject 3.7 5.1 1.4 2.0 2.4 

* Piercing, tattooing, attendance to manicurist/chiropodist, barber shop shaving 
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EPIDEMIOLOGY OF HEPATITIS 
OF UNSPECIFIED AETIOLOGY 

There are case of acute hepatitis notified to SEIEVA for which the results of the serological 
tests, that from the clinical records have to be carried over into the epidemiological 
questionnaire (SEIEVA form), do not allow, on the basis of the diagnostic criteria adopted (see 
Table 1), any possible classification of a specific type of hepatitis. Since 1997, on average 2% 
of the cases notified cannot be classified and are indicated as cases of hepatitis of unspecified 
aetiology. The percentage of these cases was higher in the years before 1997, and the 
subsequent decreasing in percentage (see Figure 3) has to be interpreted as a result of the 
surveillance system’s reinforcement over time. Similarly, the incidence of cases of unspecified 
aetiology has been slowly decreasing over time. The case-fatality rate in the period 1997-2004 
has been 0.29% (see Table 3). Overall, in the period 1997-2004, the most frequently reported 
risk factors among the cases of hepatitis of unspecified aetiology were shellfish consumption 
and drug consumption (Table 9). 

Table 9. Frequency (%) per age groups of not mutually exclusive risk factors reported by hepatitis 
cases of unspecified etiology, in Italy. SEIEVA 1997-2004 

0-14 15-24 25-39 ≥ 40 Total Risk factors 

(n. 142) (n. 256) (n. 596) (n. 341) (n. 1,335) 

Shellfish consumption 48.3 57.7 52.1 35.0 48.2 
Travel to high-medium endemic area 16.7 11.7 17.2 9.5 14.1 
Household of day care child 24.4 4.4 13.5 6.5 11.1 
Blood transfusion 0.8 0.0 0.8 8.8 2.7 
Surgical intervention 3.4 7.9 13.6 24.4 14.3 
Endoscopy 0.0 1.0 3.2 9.2 4.0 
Hemodialysis 0.0 0.0 0.2 2.1 0.6 
Hospitalization 4.7 12.8 10.6 25.8 14.5 
Beauty treatment* 3.5 33.0 27.8 24.7 25.5 
Dental therapy 4.6 27.1 26.3 26.6 24.4 
Drug consumption 29.5 41.2 37.4 56.2 42.2 
Intravenous drug use 0.0 24.5 16.3 1.0 12.2 
Household of IV drug users 1.2 7.0 5.9 0.0 4.2 
≥ 2 sexual partners (last year) 0.0 29.1 30.0 11.6 21.7 
Household of HBsAg+ carrier 14.6 13.9 10.8 9.1 11.3 
Household of anti-HCV+ subject 4.9 5.3 3.6 0.9 3.4 

* Piercing, tattooing, attendance to manicurist/chiropodist, barber shop shaving 

It is impossible to infer anything about the actual viral aetiology of these unknown hepatitis, 
however looking at the distribution by age of some reported risk factors, particularly shellfish 
consumption, to be household of a HBsAg carrier and intravenous drug use, it seems likely that 
most of them might be cases of A or B hepatitis, rather than cases of hepatitis C (see Table 9 in 
comparison with Tables 4, 5 and 7). 
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