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Background:  The  aetiological  factors  of  hepatocellular  carcinoma  may  vary  over  time.
Aims:  The  study  assessed  the potential  impact  of  the aetiological  factors  on  the  effectiveness  of  surveil-
lance  in  real-world  patients.
Methods:  Multicentre,  cross-sectional  study  enrolling  consecutive  hepatocellular  carcinoma  cases  during
a six  month  period.
Results: 1733  cases  (1311  prevalent  and  422  incident)  were  recruited  (mean  age  68.6  years;  46.1%  cases
over 70  years;  73.9%  males;  95.3%  with  cirrhosis);  63.0%  were  hepatitis  C virus  positive  and  23.7%  were
virus  negative.  Amongst  incident  HCCs,  34.5%  were  single  ≤3  cm  and  54.4%  met  the  Milan  criteria;
61.6%  were  diagnosed  during  surveillance;  virus  negative  patients  showed  the  lowest  rate  of  surveil-
lance  (51.0%).  Surveillance  was an  independent  predictor  of  detecting  single  HCCs  ≤2  cm (O.R.  =  5.4;
95% C.I.  =  2.4–12.4)  or HCCs  meeting  the  Milan  criteria  (O.R.  = 3.1;  95%  C.I.  =  1.9–5.2).  Compared  with  an

earlier  Italian  survey,  there  was  a higher  proportion  of  elderly  subjects  (P <  0.01),  Child-Pugh  class  A
cases  (P  < 0.01),  of virus-negative  patients  (P <  0.01)  and  with  single  tumours  ≤3  cm  (P <  0.01)  and  a lower
prevalence  of  hepatitis  C  virus  positive  individuals  (P <  0.01).
Conclusion:  HCC  is  characterised  by  a growing  prevalence  of  elderly  patients  and  cases  unrelated  to

.  The

 Gast
hepatitis  virus  infections
non-viral  patients.

© 2011 Editrice

. Introduction
Ultrasonographic (US) surveillance of patients at risk of develop-
ng HCC is recommended to diagnose this cancer at an early stage,
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 application  of  surveillance  must  be implemented,  particularly  amongst
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amenable to curative approaches [1,2]. The efficacy of US surveil-
lance in detecting small nodules and improving survival has been
demonstrated in HBsAg carriers with hepatitis by a randomised
controlled study [3] and in cirrhotic patients by several prospective
or retrospective cohort studies, mostly performed in single centres
[1,2]. Therefore, US surveillance programmes of patients at risk are

widely utilised in clinical practice.

The aetiology of chronic liver disease could influence the gross
pathology of HCCs diagnosed during surveillance [4,5]. This could
add clinical importance to the changing pattern of aetiological

 Ltd. All rights reserved.
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Fig. 1. Flow-chart of the study.

actors observed in several countries, including Italy where a mul-
icentre study performed in 1996 showed that most (76.4%) of HCC
ases were positive for anti-hepatitis C virus (anti-HCV) antibody,
hilst 12% had no markers of viral infection [6].

Our working hypothesis was that both the causes and the clini-
al presentation of HCC had been changing over the last decade,
ue to the epidemiologic variations of the risk factors and the
rowing diffusion of surveillance programmes (and the continuous
mprovement in the resolution of imaging techniques) in everyday
ractice. We  therefore performed a nationwide survey involving
pecialised centres of various levels to assess the aetiological factors
f HCC, the characteristics of the disease at diagnosis, the propor-
ion of diagnoses made in patients under regular surveillance and
he effectiveness of this practice in detecting early HCC across the
arious aetiological factors.

. Patients and methods

The study recruited prospectively all HCC cases consecutively
bserved over a six-month period (October 2008–March 2009) in
3 hospitals throughout the country. We  defined as incident cases
ll new HCCs diagnosed during the enrolment period and as preva-
ent cases those observed during the study period but detected
reviously. The data concerning each case were collected only once,
t the first contact with the patient during the study period. All
he areas of our country were adequately represented due to the
arge geographical distribution of the participating centres. Most of
he centres had also participated in the above cited previous Ital-
an investigation [6],  which we used for the comparisons with the
resent study.

To minimise inter-centre variability in data generation, we
stablished standard diagnostic protocols and procedures as a pre-
equisite to participating in the study. Liver cirrhosis was diagnosed
y liver biopsy or in the presence of unequivocal clinical, biochem-

cal and ultrasound signs [7].  The Child-Pugh criteria were used for
he grading of cirrhosis [8]. The diagnostic criteria for HCC were:
1) histological, based on internationally accepted criteria [9] and
2) clinical, based on an alpha-fetoprotein (AFP) value greater than
00 ng/ml and evidence of focal liver lesions at imaging techniques,
ccording to the guidelines of the European Association for the

tudy of the Liver (EASL) [1] or, for tumours diagnosed after 2005,
f the American Association for the Study of the Liver (AASLD)
2].  Gross pathology of HCC was categorised according to Ohto
t al. [10] as follows: nodular, multinodular and diffuse (mass not
er Disease 43 (2011) 875– 880

clearly defined, with indistinct boundaries). The cancer burden was
assessed with abdominal US and abdominal computerised tomog-
raphy (CT) or magnetic resonance imaging (MRI), and chest X-ray in
all patients. Additional investigations were performed only when
clinically indicated. For each patient a pre-coded questionnaire
compiled information regarding age, sex, hepatitis virus markers,
amount of alcohol intake, the presence of cirrhosis, Child-Pugh
score and the presence of oesophageal/gastric varices. For prevalent
cases, information regarding the type and year of previous treat-
ments was also recorded. The AFP value and gross pathologic types
of HCC were recorded only in incident cases. The efficacy of surveil-
lance was defined on the basis of an HCC diagnosis at the best stage
for curative treatment (“very early stage”: single nodule ≤2 cm)  or
at a stage when curative options are still applicable, i.e., within the
Milan criteria (“non-advanced stage”: single nodule ≤5 cm or no
more than 3 nodules, each ≤3 cm,  without vascular invasion and
metastases) [11].

Informed consent was  obtained from all patients and the study
protocol was approved by the hospitals’ ethical committees in con-
formity with the 1975 Declaration of Helsinki.

2.1. Laboratory tests

Markers of the hepatitis viruses and AFP were determined using
the same commercial kits in all participating centres. Hepatitis
markers were tested by enzyme immunoassay (EIA). Serum AFP
was measured by ELISA, and an AFP value greater than 20 ng/ml
was considered abnormal.

2.2. Statistical analysis

Differences between means and proportions were evaluated by
Student’s t-test and by a chi-squared test, respectively. A P value
<0.05 was considered statistically significant. In incident cases,
independent predictors of detecting HCC at the best stage for cura-
tive treatment (“very early stage”: single nodule ≤2 cm) or at a stage
when curative options are still applicable, i.e., within the Milan cri-
teria (“non-advanced stage”) were evaluated by multiple logistic
regression analysis [12].

3. Results

The flow chart of the study is reported in Fig. 1. A total of 1739
HCC cases were analysed, of whom 1311 (75.7%) were prevalent
and 418 (24.3%) incident cases. The mean age of all patients was
68.6 years, with nearly half of them (46.1%) over 70 years of age.
Only 5% were ≤50 years old. Underlying cirrhosis was present in
95.3% of cases, and 71.4% of these cases were in Child-Pugh class A.
Oesophageal/gastric varices were detected in 52.5% of cases.

Amongst the 1587 cases tested for hepatitis virus markers, 60.3%
were anti-HCV positive and HBsAg negative (amongst whom 778
cases were tested for anti-HBc with 34.4% found positive), 13.3%
were HBsAg positive and anti-HCV negative, 2.7% were positive for
both markers and as many as 23.7% were negative for both viral
markers. Amongst the subjects who  were negative for both hep-
atitis markers, 91.9% reported an alcohol intake >4 drinks daily
(>40 g/day) and 22.6% (309 tested) were anti-HBc positive.

Amongst prevalent cases, 26.5% had HCC detected at least 4
years before and 92.8% reported a previous treatment. Prevalent
cases were older than incident cases (68.9 years vs. 67.5 years;
P < 0.0001); this reflects the time lapse between the diagnosis and
the current observation. Age distribution of the 422 incident cases

showed that 39.7% of males and 60.8% of females, respectively, were
>70 years of age. The incident cases showed a higher proportion of
subjects negative for both hepatitis virus markers (27.8% vs. 22.4%;
P = 0.025) and a lower proportion of anti-HCV positive subjects,
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Table 1
Characteristics of hepatocellular carcinoma cases, according to recruitment pattern.

Characteristic Prevalent N 1311 Incident N 418 All P value

Mean age (years) 68.9 ± 9.1 67.5 ± 10.6 68.6 ± 9.5 <0.0001
Male sex 73.9% 74.1% 73.9 NS
Presence of cirrhosis 95.5% 94.7% 95.3% NS
Child-Pugh class

A 71.6% 70.8% 71.4%
B  22.3% 20.6% 21.9% NS
C  6.1% 8.6% 6.7%

Oesophageal varices 53.0% 50.8% 52.5% NS
Hepatitis virus markersa

bHBsAg−/HCV− 22.4% 27.8% 23.7% 0.025
HBsAg−/HCV+ 61.6% 56.1% 60.3% 0.039
HBsAg+/HCV−  13.0% 14.3% 13.3% N.S
HBsAg+/HCV+ 3.0% 1.8% 2.7% N.S

Previous treatment 92.8% na
Years from HCC diagnosis

≤1 22.2% na
2  38.4% na
3 12.9% na
≥4 26.5% na

na = not applicable. HBsAg, Hepatitis B surface antigen; HCV, hepatitis C virus; HCC,
h
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epatocellular carcinoma.
a Global P value = 0.11.
b 91.1% reported >4 alcoholic drinks/day and 22.6% were anti-HBc positive.

ith or without HBsAg (57.9% vs. 64.6%, P = 0.013). The sex ratio,
revalence of cirrhosis, Child-Pugh class distribution and the pro-
ortion of HBsAg carriers (with or without HCV coinfection) were
imilar (Table 1).

Presenting features of incident HCCs are reported in Table 2.
iagnosis was made during US surveillance in 61.6% of them. The
FP values were normal (<20 ng) in 50.8% of cases. A single nodule
as detected in 59.1% of cases; 34.8% of solitary HCC were ≤2 cm

nd 60.5% were ≤3 cm.  Interestingly, 192 (54.5%) incident tumours
et  the Milan criteria but only 39% of them were ≤65 years old.
The anti-HCV positive/HBsAg negative patients were older (69.1
ears), had the lowest sex ratio (M/F 1.7:1) and showed the high-
st proportion of subjects under regular US surveillance (68.8%)
Table 3). In contrast, patients who were anti-HCV negative/HBsAg
egative showed the lowest proportion of subjects under regular

able 2
umour characteristics at diagnosis in incident cases of hepatocellular carcinoma
HCC).

U.S. Surveillance (no. 401)
No 154 (38.4%)
Yes  247 (61.6%)

Alpha-fetoprotein (no. 392)
≤20 ng 199 (50.8%)
21–200 ng 118 (30.1%)
>200 ng 75 (19.1%)

HCC  gross pathology (no. 418)
Solitary 247 (59.1%)
Multinodular 135 (32.3%)
Diffuse 36 (8.6%)

Diameter of solitary HCC (cm) (no. 242)
≤2  84 (34.8%)
2.1–3 62 (25.7%)
3.1–5 63 (26.1%)
>5  33 (13.4%)

Number of lesions (multinodular HCC) (no. 132)
≤2 70 (53.0%)
3  26 (19.7%)
>3  36 (27.3%)

Diameter of the biggest nodule (multinodular HCC) (cm; no. 63)
≤2 15 (23.8%)
2.1–3 18 (28.6%)
3.1–5 15 (23.8%)
>5  15 (23.8%)

Macroscopic vascular invasion (no. 402) 60 (14.9%)
Metastases (no. 167) 6 (3.6%)
er Disease 43 (2011) 875– 880 877

surveillance. HCV positive patients more frequently (62.1%) pre-
sented with a single nodule, whilst HBsAg positive cases more
frequently (12.7%) showed an infiltrative tumour. However, these
tendencies did not reach statistical significance.

Surveillance had been performed twice a year in 80.3% of cases
and annually in 19.7%. There were no significant differences in the
presenting features of HCC according to the interval of surveillance
(data not shown).

Subjects under US surveillance had a lower male preponderance
(P < 0.0001) and more frequently had cirrhosis (97.5% vs. 90.1%;
P = 0.003) (Table 4). The AFP values were in the normal range at
the time of HCC diagnosis in 55.4% of the patients under surveil-
lance, whereas this figure decreased to 43.8% in patients not under
surveillance. Only 13.9% of patients under surveillance had AFP
values >200 ng/ml at the time of HCC diagnosis whilst this fig-
ure increased to 27.7% (P = 0.001) in not surveyed cases. Diagnosis
during surveillance was associated with a higher proportion of soli-
tary nodules (65.6% vs. 47.1%; P < 0.0001), the mean diameter of
which was lower (3.0 cm vs. 4.3 cm;  P < 0.0001) compared to the
counterpart. In the case of multinodular HCC, the mean number
of nodules was  lower (2.6 vs. 4.1; P < 0.0001), with a lower mean
diameter of the biggest lesion (2.9 cm vs. 5.1 cm; P < 0.0001). Lastly,
the macroscopic vascular invasion was less frequent (9.2% vs. 26.4%;
P < 0.0001). The favourable impact of surveillance on the prevalence
of metastasis did not reach statistical significance, due to the low
rate of extra-hepatic tumour spread.

Two  models were run to identify independent predictors of the
likelihood of detecting HCCs at a stage amenable to curative treat-
ments (Table 5). In the first model the outcome variable was a “very
early stage” (single nodule ≤2 cm), whilst in the second model it
was a “non-advanced stage” according to the Milan criteria [17].
A preliminary analysis showed no association between these two
outcomes and the centre size. After adjustment for the confounding
factors (age, gender, surveillance, aetiologies, AFP levels, cirrho-
sis), US surveillance was  strongly associated with the likelihood of
detecting both a very early tumour (O.R. = 5.4; 95% C.I. = 2.4–12.4)
and a non-advanced HCC (O.R. = 3.1; 95% C.I. = 1.9–5.2).

Finally, in order to have an insight into the changes in aetiologi-
cal factors over time, we compared the whole present series to the
1148 Italian patients collected eleven years earlier [6,13].  This com-
parison showed that in the present study: (1) HCC patients were
older (68.6 years vs. 64.5 years; P < 0.0001); (2) the proportion of
cirrhotic cases in Child-Pugh A class was  higher (71.4% vs. 55.6%;
P < 0.0001); (3) the prevalence of anti-HCV positive subjects, with or
without HBsAg positivity, was  lower (63.0% vs. 76.4%; P < 0.0001),
whilst that of subjects without virus markers doubled (23.7% vs.
12.1%; P < 0.0001); this trend was  recorded even when comparing
patients below 50 years of age (25.6% vs. 12.8%); (4) solitary HCCs
≤3 cm were more frequent (34.5% vs. 27.2%; P = 0.01); (5) the pro-
portion of HCC cases without underlying cirrhosis dropped from
6.9 to 4.7% (P = 0.019).

4. Discussion

This is a large series of HCC cases recruited in a short time period
(6 months), which avoided the time-dependent “enrolment bias”,
that is, the variability of results due to the changes over time in
the risk factors, mode of surveillance, advances in diagnostic tech-
niques and treatment strategies, which can affect the validity of the
results observed.

In our setting, HCC was mainly caused by HCV infection and

developed in adult-old cirrhotic patients. These epidemiologic fea-
tures are expected in a country where HCV contaminated many
individuals over the first three decennia following the second world
war, due to a widespread use of non disposable syringes and



878 T. Stroffolini et al. / Digestive and Liver Disease 43 (2011) 875– 880

Table 3
Characteristics of hepatocellular carcinoma incident cases according to hepatitis virus markers. HBV–HCV coinfected patients (1.8%) were excluded from the analysis.

Characteristic HBsAg−/HCV− (no. 106) HBsAg−/HCV+ (no. 214) HBsAg+/HCV− (no. 55) P value

Mean age (years) 67.5 ± 9.8a 69.1 ± 10.6b 61.2 ± 9.6c 0.003
Sex  ratio (M/F) 14.1:1d 1.7:1f 5.7:1g N.S
Presence of cirrhosis 92.2% 97.2% 96.3% N.S
Child-Pugh class
A 67.4% 68.4% 81.5% N.S
B  + C 32.6% 31.6% 18.5%
Presence of oesophageal varices 52.2% 52.2% 45.4% N.S
Alpha-fetoprotein

≤20  ng 58.0% 47.5% 49.9%
21–200 ng 25.0% 33.7% 28.6%
>200  ng 17.0% 18.8% 22.5% N.S.

Surveillance, yes 51.0%h 68.8%m 60.4%n 0.03
Gross  pathologic type

Single 55.7% 62.1% 54.6%
Multinodular 34.0% 33.2% 32.7%
Diffuse 10.4% 4.7% 12.7% N.S

a vs. b: P = NS; d vs. f: P = 0.0001; h vs. m:  P = 0.0031.
a vs. c: P = <0.0001; d vs. g: P = 0.15; h vs. n: P = NS.
b  vs. c: P = < 0.0001; m vs. n: P = NS.

Table 4
Characteristics of hepatocellular carcinoma incident cases according to ultrasonographic surveillance.

Characteristic Surveillance (N = 257) No Surveillance (N = 154) P value

Mean age (years) 68.0 ± 9.7 66.9 ± 9.3 N.S.
Sex  ratio (M/F) 2.1:1 5.6:1 <0.0001
Presence of cirrhosis 97.5% 90.1% 0.003
Alpha-fetoprotein

≤20  ng 55.4% 43.8% 0.0019
21–200 ng 30.7% 28.5%
>200 ng 13.9% 27.7%

Hepatitis virus markers
HBsAg−/HCV− 23.1% 36.7%
HBsAg−/HCV+ 61.6% 46.0% 0.01
HBsAg+/HCV−  14.0% 15.1%
HBsAg+/HCV+ 1.3% 2.2%

HCC  gross pathology
Single 65.6% 47.1% <0.0001
Multinodular 30.8% 35.3%
Diffuse 3.6% 17.6%

Mean diameter of single HCCs (cm) 3.0 ± 2.2 4.3 ± 2.5 <0.0001
Mean  diameter of the biggest nodule (cm) (multinodular HCC) 2.9 ± 1.4 5.1 ± 2.4 <0.0001
Mean  number of nodules (multinodular HCC) 2.6 ± 1.3 4.1 ± 2.7 <0.0001
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minimal effect on the outcome of HCC cases [4],  making negligi-
ble the impact of this bias as far as the reliability of our aetiologic
data. Conversely, it cannot be excluded a certain role of the survival

Table 5
Factors associated with the likelihood of detecting hepatocellular carcinoma cases
at  a favourable stage for effective treatment. Adjusted odds ratios (O.R.) derived by
multiple logistic regression analysis.

Factor First model
Outcome variable = single
nodule ≤2 cm
Adjusted O.R. (95% C.I.)

Second model
Outcome variable = Milan
criteriaa

Adjusted O.R. (95% C.I.)

Age
>60 years 1 1
≤60 years 2.0 (1.0–4.1) 1.3 (0.7–2.4)

Gender
Male 1 1
Female 1.4 (0.7–2.9) 1.2 (0.7–2.2)

Surveillance
Macroscopic vascular invasion 9.
Metastases 2.

BsAg, Hepatitis B surface antigen; HCV, hepatitis C virus; HCC, hepatocellular carc

ther medical devices [14]. However, the terminating phase of the
cohort” effect of this HCV epidemic spread on HCC epidemiology
s testified by not only the downward trend in HCC mortality [15]
ut also by the shift towards older ages and the decreasing preva-

ence of HCV-related cases (from 76.4% to 64.0%) we observed with
espect to a previous investigation. Our scenario is in sharp contrast
ith the trend observed in United States, where the proportion of
CV-related HCCs is increasing and will continue to increase [16]

ince the anti-HCV prevalence peaks in young adults, as a result
f a relatively recent spread of HCV circulation in the US popula-
ion, mainly caused by intravenous drug use and high-risk sexual
ehaviour [17].

Besides the decreasing impact of HCV, we found a doubling of
CCs negative for hepatitis virus markers (from 12.1% to 23.7%),
hich was recorded even in younger patients. An alcohol abuse
as the backbone for liver disease progression in most of these
atients, since 91.9% reported a daily intake of >4 drinks; in some
atients, HBV occult infection might have played a contributory
ole, as suggested by the presence of anti-HBc antibodies [18]. We

ould not evaluate the role of metabolic syndrome, an emerging
ajor risk (co)factor for HCC in developing countries [19,20].
Combining the prevalent and incident cohorts in determining

he changes in the aetiological factors over time might suffer from a
26.4% <0.0001
5.6% N.S.

.

potential “survival bias”. However, whilst aetiological factors entail
a different degree of risk for HCC development, they have no or
No 1 1
Yes 5.4 (2.4–12.4) 3.1 (1.9–5.2)

a Milan criteria: one nodule ≤5 cm or ≤3 nodules each ≤3 cm, without vascular
and lymphonodal invasion.
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n variables such as Child-Pugh class and presence of oesophageal
arices. Caution in interpreting the equivalence between preva-
ent and incident cases is needed since less compromised patients
ould have been favoured. However, the proportions of incident
nd prevalent cases were similar in the two cohorts of patients
ollected at a distance of eleven years.

An US-based surveillance of cirrhotic patients is recommended
or the early detection of HCC [1,2] as it can detect small asymp-
omatic tumours still amenable to curative or effective treatment.
n encouraging feature was the higher proportion of patients diag-
osed with a solitary small HCC and in Child-Pugh A class we  found
s compared with the previous survey. This stage migration phe-
omenon was likely due to the increasing proportion of cirrhotic
atients who are maintained under regular US vigilance in clinical
ractice. In this respect, our “real world” survey confirms the effi-
acy of surveillance, since it was able to significantly increase the
umber of solitary small tumours and, hence, with a lesser like-

ihood of vascular invasion and recurrence after treatment. The
ultivariate analysis confirmed that US surveillance remarkably

ncreases the likelihood of detecting HCC at a very early stage or
 tumour still meeting the Milan criteria. However, due to the
ncreasing age of the patients at diagnosis of HCC, it is conceivable
hat liver transplantation will be an option to reduce over time.

Our results add further strength to the guideline recommenda-
ion, as they were generated by the real world experience. Indeed,

 notable feature of the study design is the participation of both
eferral and peripheral centres throughout the country. To min-
mise inter-centre variability in data generation, we established
tandard diagnostic protocols and procedures as a pre-requisite to
articipating in the study. This avoided that the provenience could
ct as an independent determinant of the cancer burden at the time
f diagnosis, as demonstrated by the lack of difference in diagnosis
urden amongst centres of different sizes. The use of US surveil-

ance should be further extended because nearly 40% of new HCC
ases are still diagnosed outside surveillance. This drawback was
articularly evident in men  and in patients without seromarkers of
iral infection, amongst whom about 50% of HCCs were diagnosed
utside surveillance. The relation between patient sex and preva-
ence of HCC detected by surveillance has been already reported
21] and can be tentatively attributed to a lower compliance to
urveillance of men  and, particularly, of alcohol abusers (who are
ore frequently males than females). However, other two  factors
ay  have contributed: first, compared to viral cases, the oncological

isk in non viral patients is probably underestimated by physicians.
econd, alcohol related liver cirrhosis usually has an insidious sub-
linical course, leading to the diagnosis only in decompensated
r neoplastic stage. These points need great attention, due to the
ncreasing proportion of non-viral liver disease.

The use of AFP alone for HCC surveillance is discouraged [2]
nd its use in addition to US is controversial [22]. In fact, an AFP
200 ng/ml is highly specific for HCC diagnosis in cirrhosis patients
ith imaging evidence of HCC, but its sensitivity is very low as

ne third of HCC patients have AFP levels >100 ng/ml, and only
2% of cases reach a value > 00 ng/ml [22]. Accordingly, as many
s 55.4% of incident cases diagnosed during US surveillance had a
ormal AFP, and only 24.5% and 19.1% had an AFP value higher than
00 ng/ml and 200 ng/ml, respectively. Our survey fully confirms
he insensitivity of this oncomarker as surveillance test.

In conclusion, this study shows that both the epidemiological
attern and presenting features of HCC in Italy are changing. The
ost important changes concerning risk factors are the decreas-

ng prevalence of HCV-related cases and a mounting proportion

f tumours unrelated to virus infections. This information should
timulate studies aimed at the recognition of suitable biomarkers
or non-viral liver disease and molecular signature of initiation and
rogression of HCC [23]. The efficacy of US surveillance as a tool for

[
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achieving an early diagnosis of HCC is confirmed in our real world
setting, even in patients with non-viral liver disease. However, its
efficiency should be improved, particularly amongst men  and non-
viral patients, in whom peculiar attention should be paid to avoid a
suboptimal compliance to this practice and/or its underutilisation.
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