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Abstract

The spread of hepatitis B virus (HBV) infection has gradually decreased in Italy in the last 5 decades as shown by the steady reduction in the incidence rates of acute hepatitis B, from 10/100000 inhabitants in 1984 to 0.85/100000 in 2012, and by the reduced prevalences of hepatitis B surface antigen (HBsAg)-positive cases among chronic hepatitis patients with different etiologies, from 60% in 1975 to about 10% in 2001. The prevalence of HBsAg chronic carriers in the general population also decreased from nearly 3% in the 1980s to 1% in 2010. Linked to HBV by its characteristics of defective virus, the hepatitis delta virus (HDV) has shown a similar epidemiological impact on the Italian population over time. The incidence of acute HDV infection decreased from 3.2/100000 inhabitants in 1987 to 0.8/100000 in 2010 and the prevalence of HDV infection in HBsAg chronic carriers decreased from 24% in 1990 to 8.5% in 2006. Before the beneficial effects of HBV mass vaccination introduced in 1991, the decreased endemicity of HBV and HDV infection in Italy paralleled the improvement in screening blood donations, the higher standard of living and impressive reduction in the birth rate associated with a marked reduction in the family size. A further contribution to the decline in HBV and HDV infections most probably came from the media campaigns to prevent the spread of HIV infection by focusing the attention of the general population on the same routes of transmission of viral infections such as unsafe sexual intercourse and parenteral exposures of different kinds.
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Core tip: Although an impressive reduction in the spread of hepatitis B virus (HBV) and hepatitis delta virus (HDV) infection has been observed over the last few decades, these infections are still a heavy burden for the Italian Health Care System. This review article analyzes these epidemiological variations in relation to the changing impact of the single risk factors for the acquisition of both infections and to the most important socio-economic events contributing to the progression to lower levels of HBV and HDV endemicity. The paper also identifies strategies for maintaining and possibly further reducing the low level of endemicity reached in recent years.
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INTRODUCTION
Hepatitis B virus (HBV) infection is a major public health problem in most countries, with approximately 2 billion people worldwide showing exposure to the virus, nearly 300 million people carrying an HBV chronic infection and with over 1 million deaths per year from HBV-related diseases such as cirrhosis and liver cancer[1-5]. HBV is an enveloped Hepadnavirus with an incomplete double-stranded DNA genome of 3.2 Kb[6]. Eight genotypes have been identified so far, with a distinct geographical distribution.
The prevalence of chronic HBV infection is about 5% worldwide, but it differs between regions, 0.1%–2.0% in the United States and western Europe, 2.0%–8.0% in Mediterranean countries and Japan, and  8.0%–20.0%  in Southeast Asia and Sub-Saharan regions[1,7].
Risk factors for HBV infection include transfusion of unscreened blood, sexual promiscuity, sharing or re-using syringes among injection drug users, tattooing, working or residing in a health-care setting, living in a correctional facility, renal dialysis, and long-term household or intimate non-sexual contact with an HBsAg-positive individual. 
The majority of HBsAg-positive individuals acquire HBV infection at birth or in the first decade of life in highly endemic areas, whereas in countries with a low endemicity level HBV transmission mostly occurs in adulthood due to unprotected sexual contact or sharing syringes with HBsAg carriers[1,7-9]. HBV genotypes have a distinct geographical distribution: genotype A is prevalent in northwestern Europe and the United States, genotypes B and C in Asia, genotype D in the Mediterranean basin, Middle East, and India, genotype E in west Africa, genotype F in South and Central America, genotype G in the United States and France and genotype H in Mexico and South America[10]. 
In Italy, HBV genotype D was responsible for nearly 95% of the cases of acute and chronic hepatitis for decades[11]. In the last two decades, however, Italy has became a land of immigration, mainly from Africa, Eastern Europe and Eastern Asia and HBV genotypes other than D have been introduced and found responsible for nearly 40% of cases of acute hepatitis[12,13].
The epidemiology of HBV has changed largely in Italy in the last 50 years, with a substantial, progressive reduction in the endemicity levels. The main reasons for this change can be found in the improvement in socio-economic conditions associated with a better standard of hygiene, a reduction in family size, the educational and media campaigns against HIV infection and, finally, the mass vaccination campaign against HBV started in 1991 for all newborn babies and all 12-year-old children[14].
Hepatitis delta virus (HDV), first discovered in Italy some 30 years ago, is a small defective RNA virus which requires the helper function of HBV for its replication and transmission to anti-HDV-negative individuals[15]. HDV infection can be transmitted either simultaneously with HBV infection (co-infection) or to people who are already chronic HBV carriers (super-infection)[16]. It has been estimated that 15–20 million people worldwide have a chronic HDV infection, with substantial geographical differences[17,18]. The highest prevalences are found  in the Mediterranean basin, the Middle East, central and northern Asia, western and central Africa, the Amazon basin (Brazil, Peru, Venezuela, and Colombia), the Pacific islands[19] and Vietnam[20]. HDV infection can be acquired at birth from positive mothers, or sexually transmitted or through a parenteral route[21].
As a consequence of the decrease in the HBV endemicity, the spread of HDV infection has dramatically decreased in Italy in the last 15 years[22,23]. However, due to the high rate of progression to chronicity of HDV infection acquired as a superinfection, in Italy about 7% of patients with HBsAg-positive chronic hepatitis are still coinfected with HDV. 

Changes in HBV and HDV epidemiology, documented in Italy by several seroepidemiological surveys both in cohorts of hospitalized patients and in the general population by independent groups of investigators, by the national surveillance program for acute viral hepatitis of the National Institute of Health (Sistema Epidemiologico Integrato Epatite Virale Acuta-SEIEVA) and by the annual reports of the National Institute of Statistcs (ISTAT), are extensively analyzed in this review article. The SEIEVA national surveillance program, coordinated by the Istituto Superiore di Sanità, was set up in 1985[24]; nearly 60% of cases of acute viral hepatitis occurring in Italy are notified to this surveillance system through the local public health units[25]. ISTAT, the National Institute of Statistics for Italy, analyzes for the Italian Government all data registered in Italy, including all diseases, and publishes an official report every year.
ACUTE HEPATITIS B
The clinical presentation of acute hepatitis B (AHB) varies according to the age at acquisition: in newborns and young children it is usually asymptomatic and progresses to chronicity in most cases; in the adult population it is usually symptomatic, but is self-limiting with HBsAg seroclearance in most cases and with a fulminant course in under 1%.  Fulminant hepatitis is characterized by a mortality rate around 70% and requires orthotopic liver transplantation in most cases[1,7,26].
Before the surveillance SEIEVA program on acute viral hepatitis started in 1985, the only available epidemiological data consisted of the yearly incidence of acute viral hepatitis (AVH) of different etiologies registered all together by ISTAT under one single entry. The introduction of the serum aminotransferase determination for the diagnosis of acute hepatitis in the 1960s was followed by a substantial increase in the number of cases notified of acute hepatitis of different etiologies, which rapidly reached an incidence of 98 per 100000 inhabitants per year. A slow decline in this rate was observed starting from 1970, but a marked reduction in this incidence was recorded from 1985 to 1987, from 40 to 20/100000 inhabitants[14].
The first attempt to define AVH by etiology was made by Giusti et al[27] in Naples in 1980, who found a 60% prevalence of acute HBV among hospitalized patients with acute hepatitis of different etiologies. This prevalence was 45% in Genoa between 1974 and 1979[28].

Data on the incidence of acute hepatitis B in the general population are available only from 1985, after the start of the SEIEVA program of the Italian National Institute of Health.

Before showing and interpreting the changes in the incidence of acute HBV and the changing impact of different risk factors for its acquisition, we should comment on two important events occurring in Italy between 1985 and 1991 that affected the spread of HBV infection: the educational campaign against HIV infection and the introduction of the national program of mass vaccination against HBV infection. The national educational campaign against HIV infection, which started in 1985 in Italy and strongly advised the use of condoms for unsafe sexual intercourse and the avoidance of sharing syringes for intravenous drug use (IDU), certainly contributed to the reduction in the spread of HBV[29]. The selective HBV vaccination program that started in 1983 on a regional basis and targeted people at increased risk of infection because of their lifestyle (i.e. intravenous drug users, male homosexuals, individuals with multiple sexual partners, healthcare workers, household contacts of HBsAg carriers and newborn babies born to HBsAg-carrier mothers)[16] had little or no success in reducing HBV endemicity in Italy. This induced the Italian government to rule in 1991 on mandatory universal vaccination on a national scale for infants and 12-year-old adolescents (for the latter restricted to the first 12 years of the application of the law). At the same time, HBV vaccination continued to be offered free of charge to people at increased risk of infection[30,31]. The overall coverage rate has always been around 95%[32] and nearly all Italian people under 34 years have now been vaccinated against HBV infection.

All this contributed to the downward trend in the incidence of acute HBV, particularly in the age class 15-24[33] as demonstrated by the SEIEVA surveillance program. The incidence of acute HBV gradually decreased from 12 cases per 100,000 inhabitants in 1985 to 0.9 in 2012. This reduction, however, was already evident before the introduction of the HBV mass vaccination program, which stresses the great impact had by the improvement in socio-economic and hygiene conditions. In fact, this incidence decreased from 10.4 cases per 100000 inhabitants in 1987 to 5.4 per 100000 in 1990[34] (Figure 1A). The yearly incidence of acute hepatitis B was also analyzed by age and three age classes, 0-14, 15-24 and 25 or more, were considered. In 1985 the incidence rate was 6 cases per 100000 inhabitants in the age class 0-14, 41 cases in the age class 15-24 and 7 in the aged 25 or more. A steady decline was observed in subsequent years in all age classes: 1, 17 and 4 cases per 100000 inhabitants, respectively, in 1990; 1, 6 and 3 cases, respectively, in 1995; 0.1, 2 and 2 cases, respectively, in the year 2000; 0, 0.5 and 1.8 cases, respectively, in 2005 and 0, 0.5 and 1.2 cases per 100000 inhabitants, respectively, in 2011. In addition, males predominated in all age classes and over time. Thus, the national HBV mass vaccination program, covering at present the Italian population aged 0-33 years, strongly contributed to the impressive reduction in the incidence of acute hepatitis B in Italy in recent years. The decrease was observed both in the north and in the south of the country, i.e., an acute HBV incidence of 1.03/100000 inhabitants in northern and central Italy and 0.23/100000 in the south of the country and the islands of Sardinia and Sicily, with a moderately higher incidence still evident in males[35].
Before HBsAg screening during pregnancy or at the time of delivery and active/passive immunoprophylaxis of newborn babies of HBsAg-positive mothers became mandatory, vertical transmission of HBV was one of the main routes of HBV transmission in Italy. Sexual transmission of HBV infection also had an important role, due to the infrequent use of condoms in unsafe sexual intercourse[33-36]. Parenteral transmission of the virus was also frequent in household contact with an HBsAg chronic carrier, in the use of improperly sterilized medical and surgical instruments, blood transfusions, IDU, and for men shaving at a barber’s shop.
After 1991, the epidemiological impact of risk factors showed a tendency to change in Italy, and the most important risk factors in the 1990s were IDU, cosmetic treatment with percutaneous exposure (piercing, tattooing, manicure, pedicure, and acupuncture) dental therapy and promiscuous sexual activity[37-40].
By 2012 the percentage of persons with acute HBV reporting IDU had decreased dramatically, a beneficial effect of the HBV mass vaccination which to date covers nearly all the Italian population aged 0-33 years, and a lesser decrease was observed for household contact with an HBsAg carrier[32-38]. 
Besides these beneficial effects, HBV mass vaccination of the younger population has generated new clinical and virological problems. Acute HBV occurs almost exclusively in non-vaccinated subjects aged over 33 years with a high probability of severe clinical presentation and an increased risk of fulminant hepatitis, clinical conditions frequently requiring early treatment with a nucleos(t)side analogue[32]. In addition, recent studies have shown antiviral resistance mutations or viral mutants in the antigenic “a” determinant of HBsAg in patients with acute hepatitis B[13,41,42], the clinical impact of which requires further investigation.

ACUTE HEPATITIS DELTA
Acute hepatitis delta may be due to an HDV infection in HBsAg chronic carriers (superinfection) or to a simultaneous HBV/HDV infection (coinfection). Nearly 95% of patients with acute HBV/HDV co-infection show a self-limiting course of the illness, but there is a high risk of a fulminant course (3%-4% of the cases), whereas in most HBsAg chronic carriers HDV superinfection becomes chronic[43-45].  
Due to the biological link of HDV to HBV, characterized by the necessary helper function of HBV for HDV replication, the epidemiology of HDV infection closely mimics that of HBV infection and, consequently, the changes over time in the HBV epidemiology are mirrored by concurrent variations in the HDV epidemiology. Two sera collections of patients with acute hepatitis B obtained in Naples in 1972 and 1974 were retrospectively evaluated, and for the first time the IgM to anti-HDV was discovered and detected in more than 90% of the cases. Most of the anti-HDV IgM-positive patients were also HBcAg IgM-positive, suggesting an epidemic of HBV/HDV coinfection in Naples in those years[46].
The epidemiological data on acute HDV collected from 1974 to 1986 are scanty, since the SEIEVA project evaluated the yearly incidence of acute HDV infection only from 1987. The incidence of primary HDV infection in the general population progressively declined from 3.2/100000 inhabitants in 1987 to 0.2 in 2010. In this period, however, three peaks of HDV epidemics were registered, in 1990 and 1993 in the age classes 14-25 and 25 or more and in 1997 only in the age class 15-24, prevalently due to the spread of HDV infection among intravenous drug users[36] (Figure 1A). IDU was recognized as the main risk factor in these periods, but also household contact with an HBsAg chronic carrier was considered to have contributed. Apart from these three peaks, the incidence of acute HDV infection declined over time from 1987 to 2010, paralleling the trend observed for acute HBV infection[47].
In 1992-1994, IDU, household contact with an HBsAg chronic carrier, promiscuous sexual activity, unsafe sexual intercourse, cosmetic treatment with percutaneous exposure and dental therapy were considered the risk factors responsible for the high epidemiological impact, whereas in 2008-2010, the risk factors most frequently reported by the patients were dental therapy, cosmetic treatment with percutaneous exposure and promiscuous sexual activity. The marked decrease between the periods 1992-1994 and 2008-2010 in the percentage of patients with acute HDV infection reporting IDU, household contact with an HBsAg carrier and unsafe sexual practices was most probably an effect of the mass vaccination which had covered by 2010 all Italian citizens aged 0 to 31 years[48].

TRENDS IN HBV AND HDV RISK FACTORS IN ITALY 

The epidemiological impact of the risk factors for the acquisition of HBV infection has changed substantially over the last 5 decades. During the seventies and eighties, perinatal transmission from infected mothers to their newborn babies, household contact with an HBV chronic carrier, the use of improperly sterilized medical and surgical instruments, blood transfusions and IDU were identified as the main risk factors[33,36-40].  The general improvement in hygiene standards and living conditions, the reduction in the mean size of families, the use of disposable syringes instead of non-disposable glass syringes, screening of pregnant women to detect circulating HBsAg and the prophylaxis procedures for their newborn babies, universal vaccination against HBV infection introduced in 1991 and the national media campaigns against HIV infection are considered the main reasons for such an impressive reduction. In the nineties, the most important risk factors were IDU (stated by 24.9% of patients with acute hepatitis B), cosmetic treatment with percutaneous exposure (i.e., piercing, tattooing, manicure/pedicure, and shaving at a barber’s shop, as well as acupuncture, stated by 29.9% of patients ), dental therapy (27.9) and promiscuous sexual activity (27.1). More recently, from the year 2000 to the present, cosmetic treatment with percutaneous exposure (stated by 32.4% of patients with acute hepatitis B), dental therapy (stated by 34%)  and promiscuous sexual activity (by 27.2%) have been recognized as the risk factors with a high epidemiological impact[36]. Also for the acquisition of HDV infection the epidemiological impact of risk factors has changed substantially over time: the most important risk factors were IDU, promiscuous sexual activity, cosmetic treatment with percutaneous exposure and dental therapy in 1992-1994, whereas in 2008-2010 only cosmetic treatment with percutaneous exposure, promiscuous sexual activity and dental therapy played a prominent role in the spread of HDV[36].
CHRONIC HEPATITIS B 
Chronic hepatitis B is a dynamic process that is usually schematically divided into five phases, not necessarily sequential: an “immune tolerant” phase characterized by HBeAg positivity, high levels of HBV replication, normal or low aminotransferase levels, mild or no liver necroinflammation and no or slow progression of liver fibrosis; an “immune reactive phase” still characterized by HBeAg positivity, but with a lower level of HBV replication and increased or fluctuating aminotransferase levels, moderate or severe liver necroinflammation and a more rapid progression of fibrosis; an “inactive HBV carrier state” characterized by very low or undetectable serum HBV DNA levels and low or normal aminotransferase levels and in most cases detectable seroconversion to anti-HBe; a phase called “HBeAg-negative chronic hepatitis B” characterized by a pattern of fluctuating HBV DNA and aminotransferase levels and by histological features of active hepatitis, linked to an e-minus HBV variant with nucleotide substitutions in the pre-core and/or the basal core promoter regions that is unable to express HBeAg or expresses it at low levels[2,49-52]. A possible fifth phase is “occult HBV infection” characterized by the loss of HBsAg and low-level HBV replication detectable in the liver and in some cases in the blood. The clinical impact of “occult HBV infection” is still unclear and needs further investigation[53-55].
At the end of the 1970s, HBV endemicity in Italy was intermediate, with an estimated prevalence of HBsAg chronic carriers in the general population just over 3%[56,57] and with an increasing gradient from the north to the south of the country, where this prevalence reached 5%[58,59]. Enclaves with high levels of HBV endemicity were also described, with prevalences of HBsAg chronic carriers above 10% in Afragola[60], a town near Naples, and in two cities in northern Italy, Bergamo and Brescia[56-61]. At that time there was a large proportion of HBeAg-positive cases among HBsAg chronic carriers, reaching 40% in some studies[62]. IDU and living in a large household with an HBsAg chronic carrier were identified as the major risk factors for developing chronic HBV infection. The most active routes of HBV transmission inside the family, associated with a high rate of progression to chronicity of HBV infection, were the transmission from mothers to newborn babies at the time of delivery and the spread among siblings in large families[63]. 
New sero-epidemiological investigations were carried out in the late 1980s and important changes were observed. An impressive reduction in the HBsAg-positive prevalences in children and teenagers was documented in several Italian regions between 1987 and 1989. This decline was well documented in the city of Naples, where in a primary school the HBsAg-positive prevalence in children aged 7-12 years decreased from 2.2% observed in 1980 to 0.8% in 1988[64]. This decline was associated with a considerable improvement in socio-economic conditions, a decrease in the family size, and with the introduction of disposable syringes instead of re-usable glass syringes. The decline in HBsAg chronic carriage was confirmed in studies performed in the second half of the 1990s in pregnant women at delivery[65], in young males at their enrolment for mandatory military service and in the general population[66]. At present, nearly 1% of subjects in the open population are HBsAg positive. 

Other studies investigated the prevalences of HBsAg-positive cases among patients with chronic hepatitis of different etiologies observed in Italian hospitals as inpatients or outpatients. The HBsAg-positive prevalences were 61% in 1975[67], 44% in 1980, 34% in 1989[68] and 12.2% in 2001[69-71] (Figure 1B). 
In the last two decades Italy has become a country of immigration prevalently from African, eastern European and Asiatic countries, geographical areas of high or moderate endemicity levels for HBV infection. At present, nearly five million immigrants live in Italy, most of whom have not received HBV vaccination and 250,000 of whom are estimated to be HBsAg positive with an HBeAg-positive prevalence of almost 30%[72]. The continuous increase in the number of immigrants not vaccinated for HBV could impair the favorable results obtained in the Italian population in the last three decades.

CHRONIC HEPATITIS DELTA
Nearly 90 % of patients with chronic hepatitis delta acquire HDV by superinfection. Chronic HDV infection is frequently associated with an active chronic hepatitis that leads to cirrhosis in almost 70 % of the patients in 5–10 years. The incidence of cirrhosis is estimated as three times higher in patients with HBV/HDV chronic coinfection than those with chronic HBV monoinfection, with a higher risk of early decompensation and the development of hepatocellular carcinoma[44,73,74].
Multicenter epidemiological studies carried out in Italy in the 1980s showed a high prevalence of anti-HDV positivity in HBsAg chronic carriers, 24.6% in 1981[75] and 23.4% in 1987[23] (Figure 1B), and the spread of HDV infection in intravenous drug users[16]. In the 1987 study, the prevalence of anti-HDV positivity in HBsAg chronic carriers was higher in southern than in northern Italy (26.6% vs 19.1%) and increased with the increase in the severity of liver disease, from 3.8% in asymptomatic carriers to 42.5% in patients with cirrhosis. This prevalence was higher in the south than in the north of the country also in 1992 both in patients with chronic active hepatitis and in those with cirrhosis[23]. The HDV endemicity dramatically declined in the 1990s (Figure 1), with an anti-HDV-positive prevalence of 14% in 1992 and 8.3% in 1997. In those years, the greatest reduction in the percentage of anti-HDV-positive cases was found in HBsAg chronic carriers aged 30 to 50, whereas it remained almost unchanged in subjects over 50, and as occurred in 1987, the highest prevalence of anti-HDV-positive cases was found in patients with cirrhosis[48]. However, the hope that hepatitis delta was a vanishing disease in Italy proved vain, since in 2000-2001 the prevalence of anti-HDV positivity was 9.7%[22], a prevalence confirmed in a subsequent study[18] (Figure 1). 

Although reduced to a low level of endemicity in the Italian population[28], a new increase in HDV infection cannot be excluded, since Italy has become a country of immigration prevalently from sub-Saharan Africa and Eastern Europe, where several countries have a high level of HDV endemicity[72]. Studies on HDV epidemiology in immigrants are few and inconclusive, but it has been estimated that nearly 6% of the 5 million immigrants living in Italy, most of whom are not vaccinated against HBV infection, are HBsAg positive. The Italian Healthcare Authorities should carefully consider an urgent HBV mass vaccination campaign for the immigrant population.

CONCLUSION
The epidemiology of HBV and HDV infection has favorably changed in Italy over the last 50 years. The main contribution to the downward trend in the incidence of acute HBV and acute HDV infections, particularly in the age class 15-24 years, and of their consequent chronic sequelae can be attributed to the improvement in socio-economic and hygiene conditions, the educational and media campaigns against HIV infection and HBV mass vaccination introduced in 1991[14]. As a consequence, acute HBV infection now occurs mostly in non-vaccinated subjects aged over 33, who frequently show a severe clinical course. 

The epidemiological impact of risk factors for the acquisition of HBV infection has changed over the last five decades in Italy. Due to the introduction of mass passive/active immunization of newborn babies, vertical transmission is no longer a frequent route of transmission of HBV infection. Also the role of IDU has been more recently impaired by the gradual extension of the HBV vaccination to older subjects. Besides HBV mass vaccination, the impressive reduction in the size of families, particularly in southern Italy and the main islands, has reduced HBV transmission through household contact with an HBsAg chronic carrier. Other risk factors with a dramatic reduction in their epidemiological impact are the use of improperly sterilized medical and surgical instruments, blood transfusions, the use of glass syringes and for men shaving at a barber’s shop. Sexual transmission of HBV infection plays a major role in HBV transmission nowadays, due the infrequent use by the Italian population of condoms in unsafe sexual activity, whereas a more marginal role is played by cosmetic treatment with percutaneous exposure (piercing, tattooing, manicure, pedicure, and acupuncture) and dental treatment[35].
At present, consequently to the improved epidemiological and socio-economic conditions, the incidence rate of acute hepatitis B in Italy is less than 1 per 100000 inhabitants, higher in males than in females and in northern-central regions than in the south, most cases being non-vaccinated individuals aged over 33 years with unsafe sexual habits[32]. Also the prevalence of HBV chronic carriers in the general population has undergone a steady decrease and is at present under 1%.

Although several studies have provided important information on HBV and HDV epidemiology in the last 5 decades in Italy, our knowledge is still limited. The SEIEVA surveillance system, which is one of the most informative surveillance systems in the world, covers at present about 70% of the Italian territory and, therefore, the possibility that some relevant local information may be unaccounted for cannot be excluded. In addition, no study has been carried out so far in Italy on the prevalence of HBV and HDV chronic infections in the general population and the information available is from multicenter studies on inpatients and outpatients observed at clinical centers of the National Healthcare System, the last study dating back to 2001.
Finally, limited information is at present available on the immigrant population permanently living in Italy, who constitute about 8.5% of the Italian population and frequently come from countries at high or intermediate endemicity of HBV and or HDV infection. The importance of screening the immigrant population is also underscored by a recent multicenter study of the Italian Association of Infectious Diseases[72], which enrolled 3760 HBsAg-positive subjects observed at 72 units of infectious diseases in Italy, of whom 24.8 % were immigrants. The possibility that the increasing rate of immigration from geographical areas with high levels of endemicity of both HBV and HDV infection will bring about a deterioration in the current epidemiological conditions in the native Italian population should induce the National Healthcare Authorities to extend the national HBV vaccination program to the immigrant population.

References
1 Lavanchy D. Worldwide epidemiology of HBV infection, disease burden, and vaccine prevention. J Clin Virol 2005; 34 Suppl 1: S1-S3 [PMID: 16461208 DOI: 10.1016/S1386-6532(05)00384-7]

2 European Association For The Study Of The Liver. EASL Clinical Practice Guidelines: management of chronic hepatitis B. J Hepatol 2009; 50: 227-242 [PMID: 19054588 DOI: 10.1016/j.jhep.2008.10.001]
3 Murata K, Sugimoto K, Shiraki K, Nakano T. Relative predictive factors for hepatocellular carcinoma after HBeAg seroconversion in HBV infection. World J Gastroenterol 2005; 11: 6848-6852 [PMID: 16425395]

4 Ou DP, Yang LY, Huang GW, Tao YM, Ding X, Chang ZG. Clinical analysis of the risk factors for recurrence of HCC and its relationship with HBV. World J Gastroenterol 2005; 11: 2061-2066 [PMID: 15810069]

5 Borgia G, Gentile I. Treating chronic hepatitis B: today and tomorrow. Curr Med Chem 2006; 13: 2839-2855 [PMID: 17073632 DOI: 10.2174/092986706778521995]
6 Cao GW. Clinical relevance and public health significance of hepatitis B virus genomic variations. World J Gastroenterol 2009; 15: 5761-5769 [PMID: 19998495]

7 Liaw YF, Chu CM. Hepatitis B virus infection. Lancet 2009; 373: 582-592 [PMID: 19217993 DOI: 10.1016/S0140-6736(09)60207-5]

8 Wasley A, Grytdal S, Gallagher K. Surveillance for acute viral hepatitis--United States, 2006. MMWR Surveill Summ 2008; 57: 1-24 [PMID: 18354374]

9 Borgia G, Carleo MA, Gaeta GB, Gentile I. Hepatitis B in pregnancy. World J Gastroenterol 2012; 18: 4677-4683 [PMID: 23002336 DOI: 10.3748/wjg.v18.i34.4677]

10 Kao JH. Role of viral factors in the natural course and therapy of chronic hepatitis B. Hepatol Int 2007; 1: 415-430 [PMID: 19669337 DOI: 10.1007/s12072-007-9033-2]
11 Barker LF, Chisari FV, McGrath PP, Dalgard DW, Kirschstein RL, Almeida JD, Edington TS, Sharp DG, Peterson MR. Transmission of type B viral hepatitis to chimpanzees. J Infect Dis 1973; 127: 648-662 [PMID: 4574998]

12 Coppola N, Masiello A, Tonziello G, Pisapia R, Pisaturo M, Sagnelli C, Messina V, Iodice V, Sagnelli E. Factors affecting the changes in molecular epidemiology of acute hepatitis B in a Southern Italian area. J Viral Hepat 2010; 17: 493-500 [PMID: 19780943 DOI: 10.1111/j.1365-2893.2009.01201.x]

13 Coppola N, Tonziello G, Colombatto P, Pisaturo M, Messina V, Moriconi F, Alessio L, Sagnelli C, Cavallone D, Brunetto M, Sagnelli E. Lamivudine-resistant HBV strain rtM204V/I in acute hepatitis B. J Infect 2013; 67: 322-328 [PMID: 23796869]

14 Crovari P. Epidemiology of viral hepatitis B in Italy. Vaccine 1995; 13 Suppl 1: S26-S30 [PMID: 7571823]

15 Rizzetto M, Canese MG, Aricò S, Crivelli O, Trepo C, Bonino F, Verme G. Immunofluorescence detection of new antigen-antibody system (delta/anti-delta) associated to hepatitis B virus in liver and in serum of HBsAg carriers. Gut 1977; 18: 997-1003 [PMID: 75123]

16 Romanò L, Paladini S, Tagliacarne C, Zappa A, Zanetti AR. The changing face of the epidemiology of type A, B, and D viral hepatitis in Italy, following the implementation of vaccination. Vaccine 2009; 27: 3439-3442 [PMID: 19200848 DOI: 10.1016/j.vaccine.2009.01.056]

17 Wedemeyer H, Manns MP. Epidemiology, pathogenesis and management of hepatitis D: update and challenges ahead. Nat Rev Gastroenterol Hepatol 2010; 7: 31-40 [PMID: 20051970 DOI: 10.1038/nrgastro.2009.205]

18 Stroffolini T, Almasio PL, Sagnelli E, Mele A, Gaeta GB. Evolving clinical landscape of chronic hepatitis B: A multicenter Italian study. J Med Virol 2009; 81: 1999-2006 [PMID: 19856477 DOI: 10.1002/jmv.21643]

19 Alvarado-Mora MV, Locarnini S, Rizzetto M, Pinho JR. An update on HDV: virology, pathogenesis and treatment. Antivir Ther 2013; 18: 541-548 [PMID: 23792471 DOI: 10.3851/IMP2598]
20 Dunford L, Carr MJ, Dean J, Nguyen LT, Ta Thi TH, Nguyen BT, Connell J, Coughlan S, Nguyen HT, Hall WW, Thi LA. A multicentre molecular analysis of hepatitis B and blood-borne virus coinfections in Viet Nam. PLoS One 2012; 7: e39027 [PMID: 22720022 DOI: 10.1371/journal.pone.0039027]

21 Noureddin M, Gish R. Hepatitis delta: epidemiology, diagnosis and management 36 years after discovery. Curr Gastroenterol Rep 2014; 16: 365 [PMID: 24293018 DOI: 10.1007/s11894-013-0365-x]

22 Sagnelli E, Stroffolini T, Mele A, Imparato M, Almasio PL. Chronic hepatitis B in Italy: new features of an old disease--approaching the universal prevalence of hepatitis B e antigen-negative cases and the eradication of hepatitis D infection. Clin Infect Dis 2008; 46: 110-113 [PMID: 18171224 DOI: 10.1086/524074]

23 Sagnelli E, Stroffolini T, Ascione A, Bonino F, Chiaramonte M, Colombo M, Craxi A, Giusti G, Manghisi OG, Pastore G. The epidemiology of hepatitis delta infection in Italy. Promoting Group. J Hepatol 1992; 15: 211-215 [PMID: 1506640 DOI: 10.1016/0168-8278(92)90038-Q]

24 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 [PMID: 3100322]

25 Spada E, Mele A, Mariano A, Zuccaro O, Tosti ME. Risk factors for and incidence of acute hepatitis C after the achievement of blood supply safety in Italy: results from the national surveillance system. J Med Virol 2013; 85: 433-440 [PMID: 23280786 DOI: 10.1002/jmv.23485]
26 McMahon BJ, Alward WL, Hall DB, Heyward WL, Bender TR, Francis DP, Maynard JE. Acute hepatitis B virus infection: relation of age to the clinical expression of disease and subsequent development of the carrier state. J Infect Dis 1985; 151: 599-603 [PMID: 3973412]

27 1 Giusti G, Galanti B, Gaeta GB. Epidemiology of viral hepatitis in Italy. Boll Ist Sieroter Milan 1980; 59: 571-580 [PMID: 6786301]

28 Gasparini R, Coppola R, Marensi R and Crovari P. L’epatite virale nel comune di Genova. Giorn. Ig. Med Prev 1980; 21: 161-190

29 Stroffolini T. The changing pattern of hepatitis B virus infection over the past three decades in Italy. Dig Liver Dis 2005; 37: 622-627 [PMID: 15996630 DOI: 10.1016/j.dld.2005.02.010]

30 Zanetti AR, Tanzi E, Romanò L, Grappasonni I. Vaccination against hepatitis B: the Italian strategy. Vaccine 1993; 11: 521-524 [PMID: 8488702 DOI: 10.1016/0264-410X(93)90222-J]

31 Piazza M, Da Villa G, Picciotto L, Abrescia N, Guadagnino V, Memoli AM, Vegnente A, Iorio R, Cimmino L. Mass vaccination against hepatitis B in infants in Italy. Lancet 1988; 2: 1132 [PMID: 2903337]

32 Zanetti AR, Mariano A, Romanò L, D'Amelio R, Chironna M, Coppola RC, Cuccia M, Mangione R, Marrone F, Negrone FS, Parlato A, Zamparo E, Zotti C, Stroffolini T, Mele A. Long-term immunogenicity of hepatitis B vaccination and policy for booster: an Italian multicentre study. Lancet 2005; 366: 1379-1384 [PMID: 16226616 DOI: 10.1016/S0140-6736(05)67568-X]

33 Stroffolini T, Mele A, Tosti ME, Gallo G, Balocchini E, Ragni P, Santonastasi F, Marzolini A, Ciccozzi M, Moiraghi A. The impact of the hepatitis B mass immunisation campaign on the incidence and risk factors of acute hepatitis B in Italy. J Hepatol 2000; 33: 980-985 [PMID: 11131462 DOI: 10.1016/S0168-8278(00)80132-4]

34 Bialek SR, Bower WA, Mottram K, Purchase D, Nakano T, Nainan O, Williams IT, Bell BP. Risk factors for hepatitis B in an outbreak of hepatitis B and D among injection drug users. J Urban Health 2005; 82: 468-478 [PMID: 16049202]

35 Mele A, Catapano R, Ferrigno L, Marzolini A, Stazi MA, Martelli A, and Pasquini P. Sistema Epidemiologico Integrato dell’epatite Virale Acuta. Rapporto. annuale 1991. Rapporti Istituto Superiore di sanità 1993, N° 16

36 di Sanità IS. Sistema Epidemiologico Integrato Epatite Virale Acuta. Roma: Istituto Superiore di Sanità. Available from: URL: http//www.iss.it/seieva/; last visited 15/12/2011
37 Spada E, Mele A, Ciccozzi M, Tosti ME, Bianco E, Szklo A, Ragni P, Gallo G, Balocchini E, Sangalli M, Lopalco PL, Moiraghi A, Stroffolini T. Changing epidemiology of parenterally transmitted viral hepatitis: results from the hepatitis surveillance system in Italy. Dig Liver Dis 2001; 33: 778-784 [PMID: 11838613 DOI: 10.1016/S1590-8658(01)80695-2]

38 Mele A, Tosti ME, Mariano A, Pizzuti R, Ferro A, Borrini B, Zotti C, Lopalco P, Curtale F, Balocchini E, Spada E. Acute hepatitis B 14 years after the implementation of universal vaccination in Italy: areas of improvement and emerging challenges. Clin Infect Dis 2008; 46: 868-875 [PMID: 18269332 DOI: 10.1086/528687]

39 Mele A, Spada E, Sagliocca L, Ragni P, Tosti ME, Gallo G, Moiraghi A, Balocchini E, Sangalli M, Lopalco PL, Stroffoli T. Risk of parenterally transmitted hepatitis following exposure to surgery or other invasive procedures: results from the hepatitis surveillance system in Italy. J Hepatol 2001; 35: 284-289 [PMID: 11580153 DOI: 10.1016/S0168-8278(01)00111-8]

40 Mariano A, Mele A, Tosti ME, Parlato A, Gallo G, Ragni P, Zotti C, Lopalco P, Pompa MG, Graziani G, Stroffolini T. Role of beauty treatment in the spread of parenterally transmitted hepatitis viruses in Italy. J Med Virol 2004; 74: 216-220 [PMID: 15332269 DOI: 10.1002/jmv.20182]

41 Baxa DM, Thekdi AD, Golembieski A, Krishnan PV, Sharif O, Kizy A, Shetron-Rama L, Jovanovich J, Chappell BJ, Snow-Lampart A, Borroto-Esoda K, Gordon SC. Evaluation of anti-HBV drug resistant mutations among patients with acute symptomatic hepatitis B in the United States. J Hepatol 2013; 58: 212-216 [PMID: 23022497 DOI: 10.1016/j.jhep.2012.09.014]

42 Coppola N, Loquercio G, Tonziello G, Azzaro R, Pisaturo M, Di Costanzo G, Starace M, Pasquale G, Cacciapuoti C, Petruzziello A. HBV transmission from an occult carrier with five mutations in the major hydrophilic region of HBsAg to an immunosuppressed plasma recipient. J Clin Virol 2013; 58: 315-317 [PMID: 23856167 DOI: 10.1016/j.jcv.2013.06.020]

43 Farci P. Delta hepatitis: an update. J Hepatol 2003; 39 Suppl 1: S212-S219 [PMID: 14708706]

44 Farci P, Niro GA. Clinical features of hepatitis D. Semin Liver Dis 2012; 32: 228-236 [PMID: 22932971 DOI: 10.1055/s-0032-132362]

45 Wedemeyer H. Hepatitis D revival. Liver Int 2011; 31 Suppl 1: 140-144 [PMID: 21205152 DOI: 10.1111/j.1478-3231.2010.02408.x]

46 Smedile A, Dentico P, Zanetti A, Sagnelli E, Nordenfelt E, Actis GC, Rizzetto M. Infection with the delta agent in chronic HBsAg carriers. Gastroenterology 1981; 81: 992-997 [PMID: 7286594]

47 Sagnelli E, Stroffolini T, Ascione A, Chiaramonte M, Craxì A, Giusti G, Piccinino F. Decrease in HDV endemicity in Italy. J Hepatol 1997; 26: 20-24 [PMID: 9148012 DOI: 10.1016/S0168-8278(97)80004-9]

48 Gaeta GB, Stroffolini T, Chiaramonte M, Ascione T, Stornaiuolo G, Lobello S, Sagnelli E, Brunetto MR, Rizzetto M. Chronic hepatitis D: a vanishing Disease? An Italian multicenter study. Hepatology 2000; 32: 824-827 [PMID: 11003629]

49 Hoofnagle JH, Doo E, Liang TJ, Fleischer R, Lok AS. Management of hepatitis B: summary of a clinical research workshop. Hepatology 2007; 45: 1056-1075 [PMID: 17393513]

50 Lok AS, McMahon BJ. Chronic hepatitis B. Hepatology 2007; 45: 507-539 [PMID: 17256718]

51 Hadziyannis SJ, Vassilopoulos D. Hepatitis B e antigen-negative chronic hepatitis B. Hepatology 2001; 34: 617-624 [PMID: 11584355]

52 Martinot-Peignoux M, Boyer N, Colombat M, Akremi R, Pham BN, Ollivier S, Castelnau C, Valla D, Degott C, Marcellin P. Serum hepatitis B virus DNA levels and liver histology in inactive HBsAg carriers. J Hepatol 2002; 36: 543-546 [PMID: 11943427]

53 Raimondo G, Allain JP, Brunetto MR, Buendia MA, Chen DS, Colombo M, Craxì A, Donato F, Ferrari C, Gaeta GB, Gerlich WH, Levrero M, Locarnini S, Michalak T, Mondelli MU, Pawlotsky JM, Pollicino T, Prati D, Puoti M, Samuel D, Shouval D, Smedile A, Squadrito G, Trépo C, Villa E, Will H, Zanetti AR, Zoulim F. Statements from the Taormina expert meeting on occult hepatitis B virus infection. J Hepatol 2008; 49: 652-657 [PMID: 18715666 DOI: 10.1016/j.jhep.2008.07.014]

54 Coppola N, Gentile I, Pasquale G, Buonomo AR, Capoluongo N, D'Armiento M, Borgia G, Sagnelli E. Anti-HBc positivity was associated with histological cirrhosis in patients with chronic hepatitis C. Ann Hepatol 2013; 13: 20-26 [PMID: 24378262]

55 Coppola N, Tonziello G, Pisaturo M, Messina V, Guastafierro S, Fiore M, Iodice V, Sagnelli C, Stanzione M, Capoluongo N, Pasquale G, Sagnelli E. Reactivation of overt and occult hepatitis B infection in various immunosuppressive settings. J Med Virol 2011; 83: 1909-1916 [PMID: 21915865 DOI: 10.1002/jmv.22199]

56 Dardanoni L, Mele A, Polizzi MC. Epidemiology of hepatitis B in Italy. Ann Ist Super Sanita 1987; 24: 235-243 [PMID: 3453605]

57 Stroffolini T. Epidemiologia dell’epatite B in Italia. In: La vaccinazione contro l’Epatite da virus B: una scelta prioritaria di politica sanitaria ed economica. Franco Angelini, Milan; 1990 pp. 17-28
58 Giusti G, Galanti B, Gaeta GB, Piccinino F, Ruggiero G. HBsAg carriers among blood donors in Italy; a retrospective survey of data from 189 blood banks. Hepatogastroenterology 1981; 28: 96-98 [PMID: 7216155]

59 Pasquini P, Kahn HA, Pileggi D, Panà A, Terzi J, Guzzanti E. Prevalence of hepatitis B markers in Italy. Am J Epidemiol 1983; 118: 699-709 [PMID: 6637996]

60 Da Villa G, Romanò L, Sepe A, Iorio R, Paribello N, Zappa A, Zanetti AR. Impact of hepatitis B vaccination in a highly endemic area of south Italy and long-term duration of anti-HBs antibody in two cohorts of vaccinated individuals. Vaccine 2007; 25: 3133-3136 [PMID: 17280750 DOI: 10.1016/j.vaccine.2007.01.044]

61 Crovari P, Gay A, Bertorello C, Furfaro M, De Flora S. Epidemiological survey of hepatitis B virus infections in various groups of population. Boll Ist Sieroter Milan 1979; 58: 25-40 [PMID: 399732]

62 Sagnelli E, Stroffolini T, Mele A, Almasio P, Coppola N, Ferrigno L, Scolastico C, Onofrio M, Imparato M, Filippini P. The importance of HCV on the burden of chronic liver disease in Italy: a multicenter prevalence study of 9,997 cases. J Med Virol 2005; 75: 522-527 [PMID: 15714480 DOI: 10.1002/jmv.20313]

63 Piccinino F, Manzillo G, Sagnelli E, Balestrieri G, Maio G. Familial clustering of hepatitis B antigen and liver diseases in families with a high incidence of viral hepatitis. Infection 1975; 3: 99-104 [PMID: 1184196 DOI: 10.1007/BF01641050]

64 D'Argenio P, Esposito D, Mele A, Ortolani G, Adamo B, Rapicetta M, Forte P, Pisani A, Soldo L, Sarrecchia B. Decline in the exposure to hepatitis A and B infections in children in Naples, Italy. Public Health 1989; 103: 385-389 [PMID: 2798751]

65 Stroffolini T, Bianco E, Szklo A, Bernacchia R, Bove C, Colucci M, Cristina Coppola R, D'Argenio P, Lopalco P, Parlato A, Ragni P, Simonetti A, Zotti C, Mele A. Factors affecting the compliance of the antenatal hepatitis B screening programme in Italy. Vaccine 2003; 21: 1246-1249 [PMID: 12559805 DOI: 10.1016/S0264-410X(02)00439-5]

66 D'Amelio R, Stroffolini T, Nisini R, Matricardi PM, Rapicetta M, Spada E, Napoli A, Pasquini P. Incidence of hepatitis B virus infection among an Italian military population: evidence of low infection spread. Eur J Epidemiol 1994; 10: 105-107 [PMID: 7957780 DOI: 10.1007/BF01717462]

67 Giusti G, Sagnelli E, Gallo C, Piccinino F, Galanti B, Gaeta GB. The etiology of chronic hepatitis in Italy: a multicenter study. Hepatogastroenterology 1994; 41: 397-400 [PMID: 7959581]

68 Stroffolini T, Sagnelli E, Mele A, Craxì A, Almasio P. The aetiology of chronic hepatitis in Italy: results from a multicentre national study. Dig Liver Dis 2004; 36: 829-833 [PMID: 15646431 DOI: 10.1016/j.dld.2004.07.013]

69 Sagnelli E, Pasquale G, Coppola N, Marrocco C, Scarano F, Imparato M, Sagnelli C, Scolastico C, Piccinino F. Liver histology in patients with HBsAg negative anti-HBc and anti-HCV positive chronic hepatitis. J Med Virol 2005; 75: 222-226 [PMID: 15602732 DOI: 10.1002/jmv.20260]

70 Stroffolini T, Sagnelli E, Almasio P, Ferrigno L, Craxì A, Mele A. Characteristics of liver cirrhosis in Italy: results from a multicenter national study. Dig Liver Dis 2004; 36: 56-60 [PMID: 14971816 DOI: 10.1016/j.dld.2003.07.007]

71 Sagnelli E, Stroffolini T, Mele A, Imparato M, Sagnelli C, Coppola N, Almasio PL. Impact of comorbidities on the severity of chronic hepatitis B at presentation. World J Gastroenterol 2012; 18: 1616-1621 [PMID: 22529690 DOI: 10.3748/wjg.v18.i14.1616]

72 Fasano M, Saracino A, Carosi G, Mazzotta F, Marino N, Sagnelli E, Gaeta GB, Angarano G, Verucchi G, Bellissima P, Angeletti C, Santantonio T. Hepatitis B and immigrants: a SIMIT multicenter cross-sectional study. Infection 2013; 41: 53-59 [PMID: 23264094 DOI: 10.1007/s15010-012-0384-9]

73 Rizzetto M. Hepatitis D: virology, clinical and epidemiological aspects. Acta Gastroenterol Belg 2000; 63: 221-224 [PMID: 10925472]

74 Kew MC. Hepatitis viruses (other than hepatitis B and C viruses) as causes of hepatocellular carcinoma: an update. J Viral Hepat 2013; 20: 149-157 [PMID: 23383653 DOI: 10.1111/jvh.12043]

75 Smedile A, Lavarini C, Farci P, Aricò S, Marinucci G, Dentico P, Giuliani G, Cargnel A, Del Vecchio Blanco C, Rizzetto M. Epidemiologic patterns of infection with the hepatitis B virus-associated delta agent in Italy. Am J Epidemiol 1983; 117: 223-229 [PMID: 6829551]

P-Reviewers: Henderson P, Iorio R, Kaplan DE, Yang SF S-Editor: Ma YJ L-Editor:  E-Editor:
Figure 1 Epidemiological data on hepatitis B virus and hepatitis delta virus infection in Italy from 1975 to 2012. A: Incidence of acute hepatitis B [▬ ▬ ▬] and acute hepatitis delta [▬]; B: Prevalence of chronic hepatitis B among chronic hepatitis of different etiologies [■]; Prevalence of chronic hepatitis delta among hepatitis B surface antigen chronic carriers [□].
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