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Background: The last Italian prevalence survey on chronic liver diseases (CLD) was performed in 2001.
The present study evaluated the changes occurring over thirteen years.
Methods: We enrolled 2,557 CLD consecutive patients in 16 Italian liver units in 2014.
Results: HBV etiology accounted for 513 (20.2%) cases, alone in 439 and associated with HCV and/or
alcohol abuse in 74. Of these 513, 11.9% were anti-HDV-positive and 7.2% HBeAg-positive. HCV alone
was responsible for 50.3% of CLD and with alcohol abuse for 5.9%. HCV RNA was detected in 64.0% of
the anti-HCV-positive patients tested. HCV genotyping, performed for 899 patients, showed genotype-
13, 1b, 2, 3, 4 and 5 respectively in 16.5%, 45.5%, 15.4%, 8.2%, 15.1% and 0.2%. Alcohol abuse alone was
responsible for 6.4% of cases and NAFLD/NASH for 6.3%. Liver cirrhosis (p<0.001) and HCC (p<0.001)
were more frequent in alcoholic than viral etiologies. HCV and alcohol etiologies were more frequent
in 2001 than 2014 (from 69.9% to 59.9% and from 23.0% to 12.3%, respectively). HBV showed a similar
impact. In all etiologies, the 2001 CLD cases were 10 years younger and with a significantly lower rate of
cirrhosis than the 2014 cases.
Conclusion: The changes in HCV, HBV and alcohol etiologies may help apply more appropriate healthcare
strategies.

© 2016 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

An Italian multicenter retrospective study performed on 1,154
patients with chronic liver diseases (CLD) enrolled from 1976 to
1981 showed that 60% of the cases were HBsAg-positive and the
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remaining 40% HBsAg-negative. In the absence of a specific test for
HCV etiology, the HBsAg-negative cases were attributed to a Non-
A Non-B agent [1] and other etiologies remained unexplored. HBV
etiology was observed in 31.3% 0f 5,461 cases with CLD studied from
1980 to 1989 [2] in another Italian multicenter prevalence survey
in which 46.4% of the cases were attributed to a Non-A Non-B agent,
3% to an autoimmune etiology, 10.8% to alcohol abuse and 2.9% to
other less frequent etiologies. An HBV/HDV multiple infection was
diagnosed in 5.5% of the HBsAg-positive cases.

A further impressive decline in HBV etiology was observed in
a prospective multicenter investigation on 9,997 Italian patients
with chronic liver disease studied in 79 liver units in 2001 [3].
In this study, 10% (n=1,000) of the cases were due to HBV infec-
tion alone, 1.4% (n=140) were HBV/alcohol-related, 1.4% (n=141)
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HBV/HCV-related and 0.6% (n=63) HBV/HCV/alcohol-related. In
addition, 56.3% (n=5,632) of the cases were due to HCV infection
alone, 11.6% (n=1,163) were HCV/alcohol-related, 9.4% (n=935)
alcohol-related, 0.8% (n=76) autoimmune, 0.5% (n=25) PBC, 4.4%
(n=444) NALFD and the remaining 3.6% were attributed to other
infrequent etiologies. An HBV/HDV multiple infection was detected
in 9.7% of the HBsAg-positive cases. These prevalences remained
substantially unchanged when only the 6,210 patients with chronic
hepatitis were evaluated [4]. These data indicate a decrease in the
rate of HBV-related cases from 1976 to 2001 and a corresponding
increase in the rate of the HCV-related cases.

The lack of information on these trends after 2001 induced us to
conduct a new prospective multicenter prevalence survey on the
etiology of CLD in Italy.

2. Materials and methods
2.1. Study population and methods

The present study, named the EPACRON study, recruited 2,557
patients with CLD from January to December 2014. The enrolling
criteria were age over 18 years and patients admitted for either
altered hepatic biochemistry or presence of etiologic markers of
liver diseases or referring symptoms consistent with CLD. Both
in- and outpatients were consecutively admitted to one of 16
cooperating Liver Units located in different Italian regions. Of the
16 participating Liver Units, 7 were clinical centers of Depart-
ments of Infectious Diseases, 5 of Departments of Gastroenterology
and 4 of Departments of Internal Medicine. Nearly two-thirds of
patients were recruited in Liver Units of Departments of Gastroen-
terology or Internal Medicine and nearly one third in Liver Units
of Departments of Infectious Diseases. Several of these centers
have cooperated for a decade in numerous clinical investigations
applying the same clinical approach and similar analytical methods
[5-7].

The collection of personal data was made in full compliance with
the Italian law on personal data protection, and each patient gave
his/her informed consent to participate. All procedures applied in
the study were in accordance with the international guidelines,
with the standards of human experimentation of the local Ethics
Committees and with the Helsinki Declaration of 1975, revised in
1983. At the time of the first observation, each patient signed their
informed consent for the collection of personal data, as designated
by the Ethics Committee of the coordinating center. Patients who
agreed to undergo liver biopsy signed an appropriate informed con-
sent before biopsy was performed. All patients were included only
once, even if seen several times during the observation period. For
each patient a pre-coded questionnaire containing demographic,
epidemiological and clinical data was filled out. No patient refused
to participate in the study.

The presence of serum HBsAg identified an HBV etiology, and
the detection of anti-HCV an HCV etiology. Autoimmune chronic
hepatitis and primary biliary cholangitis were diagnosed accord-
ing to standardized international criteria [8-10]. The diagnosis
of hereditary hemochromatosis was made on the basis of abnor-
mal ferritin serum values and transferrin saturation serum values,
genetic markers, or liver histology [8,11]. Wilson’s disease was
a rare diagnosis, made on the basis of accepted criteria [8,12].
The presence of a metabolic syndrome was established based on
accepted criteria [8].

Abnormal serum alanine aminotransferase (ALT) values and a
histological and/or ultrasound pattern of hepatic steatosis, in the
absence of other known causes of chronic liver disease, were con-
sidered related to non-alcoholic fatty liver disease [13]. An alcohol
intake >40 g/day for males and >30 g/day for females for at least 5

years was considered an etiologic factor of liver disease. A crypto-
genic chronic liver disease was diagnosed in the absence of any
viral, autoimmune or metabolic etiology. Chronic hepatitis was
diagnosed on the basis of liver histology, when available, or on the
persistence (>6 months) of abnormal ALT in the absence of clini-
cal, biochemical, and ultrasound markers of liver cirrhosis [8,14].
Liver cirrhosis was diagnosed by liver biopsy (LB) or on the presence
of characteristic clinical, biochemical, and ultrasound signs [8,14].
The diagnosis of hepatocellular carcinoma (HCC) was based on
histological and/or imaging findings and alfa-1-fetoprotein serum
levels, according to accepted criteria [8,15]. Percutaneous LB was
performed, if requested by the physician in care for diagnostic pur-
poses, under US guidance using a disposable modified Menghini
needle. In each liver unit a skilled pathologist unaware of the clini-
cal and laboratory data evaluated liver histology. In particular, liver
necroinflammation and fibrosis were assessed by the Ishak [16] or
Metavir scoring system [17], and standardized criteria were used to
convert the Ishak score to a Metavir score [ 18]. Transient elastome-
try was performed by Fibroscan [19,20]. Serum HBsAg and antibody
to HCV, HDV and HIV were sought using commercial immunoen-
zymatic assays. Plasma HBV DNA was determined by real-time
polymerase chainreaction (PCR)[21]; by this method, the detection
limit in plasma samples is estimated at around 40 [U/mL. HCV RNA
was detected and quantified by a real-time PCR in a Light cycler
1.5; by this method, the detection limit in plasma samples is esti-
mated at around 40 IU/mL. HCV genotyping was performed using a
commercial Line-Probe assay.

Routine tests were applied to seek the etiologic markers of
autoimmune hepatitis, PBC, iron and copper overload and liver
functions.

2.2. Statistical analysis

The data were collected in a pre-established electronic CRF
database (web-based data collection, e-CRF provided by Air-Tel®,
Airon Telematica, Milan, Italy). Differences in the distribution of the
characteristics of the subjects in the different groups were evalu-
ated applying the analysis of variance and the Chi-square analysis
for continuous and categorical variables, respectively. A p value less
than 0.05 was considered statistically significant. All p values were
two-tailed.

3. Results

At the end of the recruitment period, 2,557 patients with
chronic liver diseases had been consecutively enrolled. Males pre-
dominated (n=1,512/59.1%) and the majority of patients were of
Italian/Caucasian origin (n =2,420/94.7%). Less than one-third of the
cases had a high school diploma or degree. Incidental finding on
screening accounted for 80.7% (n=2,064) of the patients enrolled
and 86.0% (n=2,200) were observed as outpatients (Table 1). Cur-
rent alcohol abuse was stated by 12.0% (n=307) of the patients
enrolled in the present study, past alcohol abuse by 18% (n=460),
whereas 54% (n=1,381) were abstainers or “social drinkers”; no
or doubtful information was given by the remaining 16% (n=409)
(Table 1). Type-1 diabetes was present in 4.5% (n=116) of patients
and type-2 diabetes in 9.6% (n =245). Compared with the 2,200 out-
patients, the 357 inpatients were older (62.4 4+ 12.9 vs. 58.3 + 14.0,
p<0.001), prevalently males (n=228/63.9% vs. n=1,284/58.4%,
p=0.05) and more frequently showed decompensated cirrhosis
or HCC (n=225/45.2% vs. n=609/10.7%, p <0.001) (Table 2). Com-
pared with inpatients, outpatients more frequently showed HBV
(n=396/18% vs. n=43/12%) and HCV etiology (n=1,119/50.9%
vs. n=167/46.8%) and less frequently alcoholic (n=130/5.9% vs.
n=33/9.2%) etiology and virus + alcohol (6.6% of 146 vs. 13.4% of



1068 E. Sagnelli et al. / Digestive and Liver Disease 48 (2016) 1066-1071

Table 1
General demographic features of the entire cohort.

Table 3
Etiology of chronic liver disease in the 2001 and 2014 studies.

No of cases 2,557

Year of observation 2001 study [3] 2014 study

Mean age (range), years
Gender, N (%)

58.9+13.9 (18-90)

Male 1,512(59.1)

Female 1,045(40.9)
Country of origin, N (%)

Italy 2,420(94.7)

Eastern Europe 77(3.0)

Rest of the world 60(2.3)
Education, N (%)

Primary school 658(25.7)

Secondary school 859(33.6)

High school/University 561(22.0)

Not reported 479(18.7)
Mode of hospital admission, N (%)

Outpatients 2,200(86.0)

Inpatients 357(14.0)
Referral pattern, N (%)

Advice of general practitioner 927(36.3)

Self-referral 780(30.5)

Other 558(21.7)

Unknown 292(11.5)
Mode of detection, N (%)

Blood donation 63(2.5)

Incidental on screening 2,064(80.7)

Liver disease in the family 116(4.5)

Unknown 314(12.3)
Alcohol intake, N (%)

Abstainer 1,381(54.0)

Current 307(12.0)

Past 460(18.0)

Not reported 409(16.0)
With diabetes, N (%)

Type 1 116(4.5)

Type 2 245(9.6)

48) double etiology. The percentages of patients with NAFLD/NASH
were n=138/6.3% in outpatients and n=24/6.7% in inpatients.
Table 3 shows the etiologies of chronic liver diseases regis-
tered in the present study (year 2014) and, for comparison, those
found in the previous one performed in 2001. In the present study

Table 2
Comparison of 2,557 patients according to mode of hospital admission.
Characteristics Inpatients Outpatients p-value
(n=357) (n=2,200)
Mean age (range), years 624+12.9 583+14.0 <0.001
Gender, N (%)
Male 228(63.9) 1,284(58.4) 0.05
Female 129(36.1) 916(41.6)
Country of origin, N (%)
Italy 347(97.2) 2,073(94.2)
Eastern Europe 8(2.2) 69(3.1) 0.03
Rest of the world 2(0.6) 58(2.6)
Diagnosis,® N (%)
Absent/mild liver injury 1(0.3) 10(0.6)
Chronic hepatitis 95(29.6) 1,129(64.6)
Compensated cirrhosis 80(24.9) 421(24.1) <0.001
Decompensated cirrhosis 84(26.2) 100(5.7)
HCC 61(19.0) 88(5.0)
With diabetes, N (%)
Type 1 51(14.3) 65(3.0) <0.001
Type 2 37(10.4) 208(9.5)
Etiology, N (%)
HBV alone 43(12.0) 396(18.0)
HCV alone 167(46.8) 1,119(50.9)
Alcohol alone 33(9.2) 130(5.9) <0.001
Virus/alcohol 48(13.4) 146(6.6)
NAFLD/NASH 24(6.7) 138(6.3)
Miscellaneous® 42(11.8) 271(12.3)

2 Some data are missing.
b Autoimmune hepatitis, primary biliary cirrhosis, cryptogenic liver disease.

Number of patients 9,997 2,557

With HBV alone, N (%) 1,000(10.0) 439(17.2)
With HBV plus alcohol, N (%) 140(1.4) 32(1.3)
With HBV plus HCV, N (%) 141(1.4) 32(1.3)
With HBV +alcohol + HCV, N (%) 63(0.6) 10(0.4)
With HCV alone, N (%) 5,632(56.3) 1,286(50.3)
With HCV plus alcohol, N (%) 1,163(11.6) 152(5.9)
With autoimmune hepatitis, N (%) 76(0.8) 60(2.3)
With primary biliary cholangitis, N (%) 52(0.5) 28(1.1)
With alcoholic liver disease, N (%) 935(9.4) 163(6.4)
With NAFLD/NASH, N (%) 444(4.4) 162(6.3)
With hemochromatosis, N (%) 69(0.7) 10(0.4)
With Wilson'’s disease, N (%) 7(0.1) 1(0.04)
With cryptogenic etiology, N (%) 275(2.8) 160(6.3)
With transitory hypertransaminasemia, 0 22(0.9)

possibly iatrogenic, N (%)

HBV was responsible for chronic liver disease in 513 (20.2%) cases,
alone in 439 (17.2%), associated with alcohol abuse in 32 (1.3%),
with HCV in 32 (1.3%) and with HCV plus alcohol abuse in 10
(0.4%). Of these 513 (20.2%) patients, 61 (11.9%) were anti-HDV-
positive and 37 (7.2%) were HBeAg-positive. HBV DNA was detected
in 189 (36.8%) of the 513 HBsAg-positive cases, with serum val-
ues lower than 2,000IU/mL in 112 (59.3%), between 2,000 and
20,0001U/mL in 45 (23.8%) and higher than 20,000IU/mL in 32
(16.9%) cases. Anti-HBc was detected in 724 (54.0%) of 1,341 HBsAg-
negative patients tested and anti-HBs in 368 (27.1%) of 1,359
HBsAg-negative patients tested.

HCV was the etiologic agent of chronic liver disease in 50.3%
(n=1,286/2,557) of the cases and in association with alcohol abuse
in5.9% (n=152).Inall, HCV etiology accounted for 57.9% (n=1,480)
of the cases [HCV alone in 50.3% (n=1,286), HCV +alcohol in 5.9%
(n=152),HCV+HBVin1.3%(n=32)and HCV + HBV + alcohol in 0.4%
(n=10)] (Table 3). HCV RNA was detected in 947 (64.0%) of the
1,480 anti-HCV-positive patients tested and HCV genotype was
determined in 899 HCV-RNA-positive cases, of whom 140 (15.6%)
had HCV-genotype 1a, 409 (45.5%) genotype 1b, 138 (15.4%) geno-
type 2, 78 (8.2%) genotype 3, 136 (15.1%) genotype 4 and 2 (0.2%)
genotype 5. Chronic liver disease was attributed to alcohol abuse
in 6.4% (n=163) of the cases, to NAFLD/NASH in 6.3% (n=162), to
autoimmune hepatitis in 2.3% (n=60), to primary biliary cholan-
gitis in 1.1% (n=28), to hemochromatosis in 0.4% (n=10) and to
Wilson'’s disease in 0.04% (n=1) (Table 2). In addition, 6.3% of the
cases (n=160) were considered cryptogenic and 0.9% with transi-
tory hyper-transaminasemia possibly iatrogenic (n=22) (Table 3).

Table 4 shows the clinical stage of the liver disease observed in
the present investigation and in the 2001 study. Of the 492 sub-
jects with HBV etiology and a definite diagnosis in the present
study, 12.0% (n=59) were HBsAg inactive carriers, 59.3% (n=292)
had chronic hepatitis, 24% (n=118) liver cirrhosis (compensated in
19.3%(n=95) and decompensated in 4.7% (n=23)) and 4.7% (n=23)
HCC, mostly cirrhotic. Of the 1,327 subjects with HCV etiology and
a definite diagnosis observed in the present study, 4.4% (n=59)
were subjects with persistently normal aminotransferases (PNALT),
57.2% (n=759) had chronic hepatitis, 31.9% (n=429) liver cirrho-
sis, (compensated in 22.4% (n=297) and decompensated in 9.5%
(n=126)) and 6.5% (n=86) HCC, mostly cirrhotic.

Table 5 shows some demographic and clinical characteristics of
four groups of patients we established based on the etiology and the
availability of demographic and clinical information. HBV was the
only etiologic agent in a group of 439 patients we named “the HBV
group” and HCV the only etiologic agent in a group of 1,286 patients
we named “the HCV group”. The “Alcohol group” comprised 163
patients with long-lasting alcohol abuse as the only etiologic factor,
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Table 4
Stage of liver disease in the 2001 and 2014 studies.
Year of observation 2001 [3] 2014
All cases, total number (AC-TN) 9,997 2,557
HBV, total number (HBV-TN) 1,336 492
HCV, total number (HCV-TN) 6,498 1,327
Other etiology, total number (OE-TN) 1,407 472
Diagnosis, N (%)

HBV inactive carriers, N (% of HBV-TN) 267 (20.0) 59(12.0)
HCV subjects with PNALT, N (% of HCV-TN) 474 (7.3) 59(4.4)
Chronic hepatitis, N (% of AC-TN) 6,250 (62.5) 1,342(52.5)

HBV, N (% of HBV-TN) 768 (57.5) 292(59.3)
HCV, N (% of HCV-TN) 4,555 (70.1) 759(57.2)
Other etiologies, N (% of OE-TN) 887 (41.1) 291(61.5)
Liver cirrhosis, N (% of AC-TN) 1,940 (19.4) 683(26.7)
HBV, N (% of HBV-TN) 248 (18.6) 118(24.0)
HCV, N (% of HCV-TN) 1,225(17.3) 423(31.9)
Other etiologies, N (% of OE-TN) 467 (21.6) 142(30.1)
“compensated” cirrhosis, N (% of AC-TN) NA 503 (19.7)
HBV, N (% of HBV-TN) 95(19.3)
HCV, N (% of HCV-TN) 297(22.4)
Other etiologies, N (% of OE-TN) 111(23.5)
“decompensated” cirrhosis, N (% of AC-TN) NA ]80 (7.0)
HBV, N (% of HBV-TN) 23(4.7)
HCV, N (% of HCV-TN) ]26(9 5)
Other etiologies, N (% of OE-TN) 31(6.6)
HCC, N (% of AC-TN) 341(3.4) 149(5 8)
HBV, N (% of HBV-TN) 53 (4.0) 23(4.7)
HCV, N (% of HCV-TN) 235 (5.4) 86(6.5)
Other etiologies, N (% of OE-TN) 53(2.4) 40(8.5)
Undefined diagnosis, N (% of AC-TN) 756 (7.6) 265(10.4)

NA, not available.

whereas the “Virus/Alcohol group” comprised 194 patients with a
multiple etiology, namely HBV plus alcohol or HCV plus alcohol.
The mean age of the patients in these 4 etiologic groups was simi-
lar, while male sex predominated in the HBV group (n=288/65.6%)
and to a lesser extent in the HCV group (n=764/59.4%). Patients
in the Alcohol group and those in the Virus/Alcohol group more
frequently than those in the HBV or HCV groups stated a primary
school level of education; p=0.006. The diagnosis was based on
liver biopsy in the majority of patients, more frequently for those
in the HBV (n=380/86.6%) and HCV (n=1,074/83.5%) groups than
in the Alcohol (n=119/73.0%) and Virus/Alcohol (n=150/77.3%)
groups (p<0.001). Transient elastometry was performed in around
one-third of the patients in each etiologic group. A higher rate of
patients with liver cirrhosis and/or HCC was observed in the Alcohol
group (n=58/39.4%) and Virus/Alcohol group (n=75/41.2%) than in
the HBV and HCV groups (n=129/30.9% and n=411/34.9%, respec-
tively; p<0.001). The highest rate of patients with decompensated
cirrhosis was observed in the Alcohol group (n=24/16.3%), followed
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by the Virus/Alcohol group (n=21/11.7%), whereas much lower
rates were observed in the HBV and HCV groups (n=22/5.4% and
n=_88/7.5%, respectively; p<0.001).

4. Discussion

The above-mentioned prevalence surveys covering the period
1976-1989 were retrospective and did not consider HCV and
multiple etiologies. Instead, the nationwide prevalence survey per-
formed in 2001 and the present one performed in 2014 showed
several structural similarities. Both studies were prospective, con-
sidered all etiologies and included tertiary and peripheral liver
units throughout Italy. Consequently, the data from the present
study provides an updated picture of chronic hepatitis in Italy, as
well as an approximate evaluation of the etiologic variations over
the last four decades and an accurate evaluation of the epidemio-
logical and clinical changes from 2001 to 2014.

There was an impressive decrease in the rate of HBV-related
cases from 1976 to 2001, as documented by the data from the
reports covering the 1976-1981 (60.7%), 1980-1989 (34.2%) and
2001 (13.4%) periods. Several factors can be considered responsi-
ble for this decline: the improvement in socio-economic conditions
starting in the 60s and still ongoing in 2001, the intensive national
mass media campaigns to limit the spread of AIDS in the 80s and 90s
and the universal HBV vaccination that started in 1991 and had cov-
ered by 2001 the age classes 0-10 and 12-21 [22-24]. In apparent
contrast with the progressive extension of universal HBV vaccina-
tion, which by 2014 had covered all Italian subjects aged 0-34, the
rate of HBV-related cases had increased by 2014 to 20.2%. Immi-
gration from other countries does not account for this increase as
demonstrated by the small rate (5.7%) of immigrants enrolled in
the present study and by their rate of HBsAg positivity (26.2%). The
increase in the rate of HBV-related cases observed in 2014 may be
due to a referral bias, since after 2001 highly effective treatments
(adefovir plus lamivudine, entecavir and tenofovir) for long-term
suppression of HBV replication were introduced, possibly inducing
the HBsAg-positive patients to go to the hospital centers issuing
these drugs free of charge. Due to the prevalent epidemiological
nature of the study, data on the treatment of CLD were not collected
and this hypothesis, although likely, cannot be demonstrated. The
hypothesis, however, is supported in part by the observation that
liver cirrhosis and/or HCC had been diagnosed less frequently in the
HBsAg-positive patients observed in 2001 than in those analyzed
in 2014 (22.0% of 1,336 vs. 28.7% of 513 patients, p=0.007).

The rate of HBeAg positivity in HBsAg-positive CLD has progres-
sively declined in Italy from 58.4% detected in 356 HBsAg-positive
patients with chronic persistent hepatitis studied from 1975 to

Table 5
Comparison of 2,082 patients according to etiology.
HBV alone HCV alone Alcohol alone Virus/alcohol p-value
N=439 N=1,286 N=163 N=194

Age, years, media + SD 58.1+13.5 59.1+13.8 60.6+12.0 59.5+14.8 0.2

Gender, N (%)
Male 288(65.6) 764(59.4) 88(54.0) 106(54.6) 0.02
Female 151(34.4) 522 (40.6) 75(46.0) 88(45.4)

Education, N (%)
Primary school 130(32.5) 306(29.7) 54(41.5) 56(37.1) 0.006
Secondary school 177(44.3) 417(40.5) 50(38.5) 65(43.0)
High school/University 93(23.3) 306(29.7) 26(20.0) 30(19.9)
Missing, N 39 257 33 43

Diagnosis, N (%)
Absent/mild liver injury 12(3.0) 66(5.6) 5(34) 15(8.3) <0.001
Chronic hepatitis 267(66.1) 703(59.6) 84(57.1) 91(50.6)
Compensated cirrhosis 84(20.8) 248(21.0) 25(17.0) 41(22.8)
Decompensated cirrhosis 22(5.4) 88(7.5) 24(16.3) 21(11.7)
HCC 19(4.7) 75(6.4) 9(6.1) 12(6.7)
Missing, N 35 106 16 14
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1985[25]t020.1% found in a multicenter study performed inItaly in
1990 [26], to 13.6% observed in 2001 [4], to 11% in 2006-2007 [27]
and to 7% in the present investigation in 2014. Universal HBV vacci-
nation may be responsible, at least in part, for the decline observed
after its first application in 1991, since all Italian subjects aged 34
or less had been vaccinated by 2014 and all HBV patients included
in the present study aged 35 or more may have had enough time to
seroconvert to HBeAg-negative. The mean age of the HBV patients
observed in 2014 was 10 years older than that found in 2001, and,
accordingly, with significantly higher rates of cirrhosis and HCC
and significantly lower rates of inactive HBV carriage and chronic
hepatitis.

The older age of HBV patients in the present study may also be a
reason for the low rate of HBsAg-positive patients circulating HBV
DNA. Only one-third of the HBV patients were HBV-DNA positive, of
whom, based on the current international guidelines [28,29], 59.3%
can be considered inactive HBV carriers (HBV DNA <2,000 [U/mL),
23.8% to have a progressive liver disease (HBV DNA between 2,000
and 20,0001U/mL), and 16.9% (HBV DNA>20,000IU/mL) to be in
an immune-tolerant phase. However, an inhibitory effect on HBV
replication of drugs of high potency and high genetic barrier cannot
be ruled out. Anti-HBc was detected in nearly half of the HBsAg-
negative patients investigated and anti-HBs in nearly 30%, clues to
the wide spread of HBV infection in Italy in previous decades.

Multicenter prevalence surveys performed in Italy in 1987 [28],
1992 [29] and 1997 [30] showed a progressive decline in the
proportion of HBsAg-positive patients with HDV infection (23.4%,
14.5% and 8.3%, respectively), not or only slightly influenced by uni-
versal HBV vaccination started in Italy in the summer of 1991. HDV
positivity was more or less stable from 2001 (9.7%) to 2014 (11.9%).

HCV infection was undoubtedly responsible for a majority of
chronic liver diseases in Italy at least from 2001 [4], but a decreased
impact of HCV etiology was registered from 2001 (69.9%) to 2014
(57.9%). We predicted this decline in our previous paper [4], based
on the different rates of HCV etiology in incident and prevalent
cases observed in 2001. This decline was also predicted by some
studies in the general population showing an increasing rate of anti-
HCV positivity paralleling an increase in age [31-33]. In compliance
with this, subjects with HCV infection in the present study were
older (59.1 £13.5 vs. 54.4 + 15.6) and presented increased rates of
cases with a more severe disease than those in the 2001 survey. In
2014, efficient DAA-based HCV treatments were introduced in Italy,
but their use was strongly limited by delays in the administrative
practices for reimbursement. In addition, a referral bias similar to
what we stated above for HBsAg-positive patients did not occur.
Indeed, out of nearly 800,000 anti-HCV-positive subjects estimated
in Italy, less than 30,000 had received a DAA-based treatment by
the end of 2015 [8].

The impact of alcohol seems to have decreased from 2001 to
2014, since its etiologic role, alone or in combination with other
etiologies, was implicated in 23.0% of chronic liver diseases in
2001 and in 12.3% in 2014. A retrospective analysis of the rea-
sons for this impressive decline is quite impossible. The percentage
of patients with alcohol-related chronic liver diseases might have
been underestimated both in the 2001 and 2014 surveys because of
the negative stigma linked with alcohol abuse and of the patients’
desires to keep on drinking, which may induce these patients to
seek medical care only when their clinical condition has deterio-
rated. In addition, the possibility that not enough is being done in
Italy to favor the access of patients with an alcohol-related liver
disease to the structures of the National Healthcare System cannot
be ruled out.

Information on incident or prevalent cases is not available. In
this study, 84% of the population enrolled were outpatients, who
are more likely to be incident cases than inpatients. The mean
age of outpatients in the 2001 survey was 52.2 years, while the

corresponding figure in the 2014 survey was 58.4 years (p <0.01).
The mean age of inpatients in 2001 was 55.0 years, while that of
inpatients in 2014 was 63.9 years (p <0.01). Thus a shift towards
an older age affected both group of subjects (presumably also
prevalent and incident cases), reflecting a shift towards an older
age of the entire population.

Autoimmune hepatitis and primary biliary cholangitis were
infrequently diagnosed both in the previous and present study,
indicating that these diseases have only a marginal role in the set-
ting of chronic liver diseases in Italy. However, areferral bias cannot
be ruled out, since the availability of treatments against HBV and
HCV infection is a strong incentive for patients with a viral etiology
to refer to liver units assigning these expensive treatments free
of charge. It is well known that NALFD is emerging as one of the
most important causes of CLD in industrialized countries, where
the prevalence of metabolic disorders is rapidly increasing due to
unhealthy and sedentary lifestyles. A study performed in the gen-
eral population in a geographic area in southern Italy showed that
in as many as 24% of individuals with altered serum biochemical
liver tests the probable cause was NAFLD [34]. In the hospital set-
ting, the proportion of subjects with CLD due to NAFLD/NASH had
increased by almost 50% over the 13-year period, 4.4% in the 2001
study and 6.3% in the present study (2014).

HCV remains the major etiologic factor of chronic hepatitis in
Italy, a role, however, that will see a steady decline because of the
spontaneous reduction in HCV endemicity in recent years and of
the increasing use of the interferon-free DAA regimens to eradicate
HCV infection.

Continuing universal HBV vaccination to all newborn babies will
progressively increase the number of subjects protected against
HBV. The impressive decrease in the rate of HBV-related cases from
60.7% in 1976-1981 to 13.4% in 2001 is bound to continue, since
the increase to 20.2% observed in 2014 most probably reflects the
recent availability of new drugs for long-term suppression of HBV
replication that are attracting numerous HBV patients to the liver
units. Obviously, this situation is temporary and, by eliminating
the infectivity of HBsAg-positive subjects, the administration of
these drugs will further contribute to reducing the spread of HBV
infection.

The low percentages of patients with autoimmune hepatitis, pri-
mary biliary cholangitis, Wilson’s disease and iron overload are
consolidated data reported in several studies over time. Instead,
NALFD and NASH have been more frequently diagnosed in recent
years, even though their prevalence may still be underestimated
because those affected are often asymptomatic and tend not to seek
medical care, thus generating a referral bias. These metabolic liver
diseases warrant much more attention in the near future.
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