ORIGINAL ARTICLE

Annals of Gastroenterology (2022) 35, 88-94

The changing epidemiology of hepatocellular carcinoma in Greece
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Abstract

Background Hepatocellular carcinoma (HCC) is the sixth most common cancer globally, and is
attributable mainly to viral hepatitis, alcohol and nonalcoholic fatty liver disease.

Methods Three hundred Greek patients diagnosed with HCC between 2000 and 2019 were
retrospectively evaluated for patient and HCC characteristics. Patients were classified as before
2011 (A) or after 2011 (B) and HCC risk factors were compared with historic Greek cohorts.

Results The median age was 64 years and 86% were male; 45% had chronic hepatitis B virus
(HBV) infection, 26% chronic hepatitis C virus (HCV) infection, and 30% non-viral liver diseases
(nvLD). No change was observed among liver diseases between periods A and B. However, there
was a trend towards a decrease in virally and an increase in non-virally induced HCC (P=0.075).
Patients in period B (vs. A) were more likely to be diagnosed with fewer (<3, P=0.006) and smaller
(<3 ¢cm, P=0.005) nodules. Compared with 1558 Greek HCC patients from 1974-2000, there was a
decrease in HBV and an increase in HCV and nvLD-related HCCs (P<0.001).

Conclusions In Greece, after 2000, there was a decrease in the proportion of HBV and an increase
in the proportion of HCV and nvLD-related HCC, while over the last 2 decades there has been a
trend towards a decrease in virally and an increase in non-virally induced HCC. Since 2011, HCC
is being diagnosed at an earlier stage, possibly reflecting improved surveillance strategies.
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Introduction

Liver cancer is the sixth most common cancer and the
third leading cause of cancer death globally [1]. Hepatocellular
carcinoma (HCC) represents 75-85% of all liver cancer cases.
Prognosis remains poor, with an overall ratio of mortality to
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incidence of 0.91, although the accelerated introduction of
novel therapeutic agents is expected to lead to a more favorable
landscape. Over 70% of new HCC diagnoses concern Asian
populations, while southern Europe has an intermediate
age-standardized ratio of 6.8 per 106 people. HCC is mainly
associated with hepatitis B and C viruses (HBV and HCV),
excessive alcohol consumption, diabetes, and nonalcoholic
fatty liver disease (NAFLD), with wide geographical variations.
In the age of effective treatment for HBV and HCV infection,
with NAFLD becoming the leading cause of chronic liver
disease in western countries, HCC major risk factors are
possibly changing [2-5].

Several studies have evaluated HCC characteristics in Greece
from 1973-2000 (n=1558) with HBV and HCV prevalence
ranging from 46-71% and from 4-21%, respectively [6,7].
Raptis et al [6] showed a statistically significant decrease in
HBYV prevalence (from 59% to 52%) and an increase in HCV
prevalence (from 11% to 22%) in HCC patients from before
to after 1995. Additionally, Karageorgos et al [8] studied a
closed, homogenous population of 600,000 inhabitants in the
south of Greece from 1994 to 2014 and found an increase in the
incidence of HCC, due to a gradual increase in the incidence
of HBV- and alcohol- related cases (both from 22% to 27%),
as well as an impressive increase in the incidence of NAFLD-
related cases (from 0% to 23%).

www.annalsgastro.gr



In this study, considering the overall decline in HBV
prevalence in Greek patients during the last decades [9,10]
and the rising prevalence of NAFLD [8,11-13], we evaluated
possible changes in the etiology and characteristics
of HCC during the last 2 decades. In addition, we
compared our findings with data reported in Greek studies
from 1973-2000.

Patients and methods

We retrospectively reviewed the available records of all
patients with HCC evaluated in 2 academic hospitals of Athens,
Greece (“Laiko” General Hospital and “Hippokratio” General
Hospital), between 2000 and 2019. The retrospective collection
of patient data was approved by the Institutional Review Board
of the National and Kapodistrian University of Athens and the
Scientific Committees of both hospitals.

Data were extracted from patient records based on a
predefined form, including age, sex, race, weight, height,
liver disease, presence of cirrhosis, portal thrombosis,
performance status, portal hypertension, Child-Pugh score
and o-fetoprotein (AFP) at HCC diagnosis, date of liver
disease and HCC diagnosis, method of cirrhosis and HCC
diagnosis, and HCC characteristics (number, size and segment
of nodules, microvascular invasion, tumor differentiation,
extrahepatic metastasis).

The diagnosis of cirrhosis and HCC was based on
radiological (computed or magnetic tomography) and/or
histological findings. Chronic liver diseases were grouped into
3 categories: HBV, HCV and non-viral liver disease (nvLD).
The diagnosis of liver disease was established by the treating
hepatologist in the patients’ records. As per definition, chronic
HBYV diagnosis and evaluation was based on serologic tests for
HBsAg, anti-HBs, HBeAg, anti-HBe, anti-HBc and polymerase
chain reaction (PCR) for HBV-DNA. The diagnosis of chronic
HCV infection was based on the detection of both anti-HCV
and serum HCV-RNA by PCR. NAFLD, alcoholic liver disease
(ALD), autoimmune liver diseases, and hemochromatosis
were diagnosed as per standard diagnostic criteria (patient’s
history, comorbidities, autoantibodies, plasma proteins,
histological and radiological characteristics). In patients with
no certain etiology of cirrhosis, liver disease was characterized
as unknown.

Patients with HBV infection and concomitant other liver
diseases were assigned to the HBV group, while patients
with HCV infection and concomitant other liver diseases
(except HBV infection) were assigned to the HCV group. The
remaining patients were included in the nvLD group, including
those with unknown liver disease.

Patients were clustered into 2 time periods according
to the date of HCC diagnosis: before 2011 (period A) and
after 2011 (period B). Patient and HCC characteristics were
compared between the 2 time periods. Lastly, the results of
this study were compared with data from previous Greek
studies including HCC patients, diagnosed between 1973 and
2000 [6,7,14-20].
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Statistical analysis

For data analysis we used IBM SPPS statistics (IBM Corp.
Released 2020. IBM SPSS Statistics for Mac, Version 27.0.1.
Armonk, NY: IBM Corp). The chi-squared and Fisher’s exact
tests were used to compare nominal and ordinal characteristics
of the study population. Continuous variables were tested
for normality with the Shapiro-Wilk (n<50) or Kolmogorov-
Smirnov (n250) test. The t-test and Mann-Whitney U (or
Kruskal-Wallis exact tests) were used for normally and
non-normally distributed variables, respectively. All tests
were 2-sided. A difference with a P-value less than 0.05 was
considered to be significant. When multiple proportions
were compared, Bonferroni adjustment was applied. The total
number of patients shown in the different tables may differ
because of missing data in specific covariates.

Results

We identified 300 consecutive HCC patients. Their
median age was 64 years, 258 (86%) of them were male and
119 (96.7%) Caucasian. Patients’ characteristics at the time
of HCC diagnosis are summarized in Table 1. Regarding the
different causes of chronic liver disease, HCC was associated
with chronic infections with hepatitis viruses in 211 (70.3%)
and non-viral liver disease (nvLD) in 89 (29.7%) patients.
In particular, 134 patients (44.7%) had chronic HBV and
77 patients (25.7%) chronic HCV infection, while the majority
of patients with nvLD had ALD and NAFLD. Cirrhosis was
present in 240 (85.7%) of the patients at the time of HCC
diagnosis. Child class A was present in 93 (49.2%), class B
in 72 (38.1%), and class C in 24 (12.7%) of the patients with
cirrhosis. HCC diagnosis was based on typical findings by
radiological imaging (computed tomography and/or magnetic
resonance scan) in 82 (72.6%) and on histological findings after
guided liver biopsy in the remaining 31 (27.4%) patients. The
grade of HCC differentiation was low in 13.3%, intermediate in
56.7%, and high in 30% of patients with available liver biopsy.
The median AFP value at the time of HCC diagnosis was 78 ng/
mL, while 39.1% of the patients had an AFP value greater than
350 ng/mL. The largest HCC nodule was smaller than 3 cm
in 17.9%, between 3 cm and 5 cm in 32.5%, and larger than
5 cm in 49.6% of the patients, whereas 19.6% of patients had
more than 3 nodules. At the time of HCC diagnosis, portal vein
thrombosis was detected in 19.6% and metastases in 11.4% of
the patients.

Comparison among liver diseases

Comparisons of patient and tumor characteristics among
HBV, HCV and nvLD patients are shown in Table 2. The
median age at diagnosis was 66, 57 and 69 years for HBV,
HCYV and nvLD patients, respectively. Age at diagnosis differed
significantly between HCV and nvLD (P=0.003) and between
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Table 1 Changes in characteristics of hepatocellular carcinoma in Greece, 2000-2019

Characteristics 2000-2011 2012-2019 Total P-value
N (%) 94 (31.6) 203 (68.4) 300
Age, median (IQR) 63 (14) 66 (17) 64 (15) 0.311
<60, n (%) 16 (39) 23 (29.5) 40 (33.1)
>60, n (%) 25 (61) 55 (70.5) 81 (66.9)
Male, n (%) 85 (90.4) 171 (84.2) 258 (86) 0.205
Race, n (%)
Caucasian 46 (100) 70 (94.6) 119 (96.7) 0.818
Black 0 1(1.4) 1(0.8)
Asian 0 1(1.4) 1(0.8)
Other 0 2(2.7) 2(1.6)
Liver disease, n (%)
Viral 73 (77.7) 139 (67) 211 (70.3) 0.075
HBV 45 (47.9) 89 (43.8) 134 (44.7)
HCV 28 (29.8) 47 (23.2) 77 (25.7)
Non-viral 21(22.3) 67 (33) 89 (29.7)
Cirrhotic, n (%) 68 (84) 169 (86.2) 240 (85.7) 0.707
Child-Pugh score, n (%)
A 15 (65.2) 78 (47.3) 93 (49.2) 0.208
B 5(21.7) 67 (40.6) 72 (38.1)
C 5(13) 20 (12.1) 24 (12.7)
HCC diagnosis, n (%)
CT 14 (35) 22 (30.1) 36 (31.9) 0.073
MRI 11 (27.5) 35 (47.9) 46 (40.7)
Biopsy 15 (37.5) 16 (21.9) 31 (27.4)
Nodules, n (%)
<3 nodules 52 (69.3) 169 (84.5) 222 (80.4) 0.006
>3 nodules 23 (30.7) 31 (15.5) 54 (19.6)
diameter: <3 cm 2 (5.3) 20 (23.5) 22 (17.9)
>3,<5cm 19 (50) 21 (24.7) 40 (32.5) 0.005
>5cm 17 (44.7) 44 (51.8) 61 (49.6)
Location (lobe), n (%)
Right 50 (63.3) 45 (60.8) 95 (61.7) 0.946
Left 12 (15.2) 12 (16.2) 25 (16.2)
Right and Left 17 (21.5) 17 (23) 34 (22.1)
AFP, median (IQR) 109 (490) 70 (1921) 78 (1086) 0.456
<350 ng/mL, n (%) 36 (57.1) 112 (62.6) 148 (60.9)
>350 ng/mL, n (%) 27 (42.9) 67 (37.4) 95 (39.1)
Differentiation, n (%) 0.108
Low 0 4(21.1) 4(13.3)
Intermediate 9 (81.8) 8(42.1) 17 (56.7)
High 2(18.2) 7 (36.8) 9 (30)
PV thrombosis, n (%) 5(19.2) 15 (18.8) 21 (19.6) >0.99
Metastasis, n (%) 4(10.3) 9(10.8) 14 (11.4) >0.99

Percentages are given as valid percent

AFP, a-fetoprotein; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; HCV, hepatitis C virus; PV, portal vein; IQR, interquartile range; CT, computed

tomography; MRI, magnetic resonance imaging

HCV and HBV (P=0.005), with HCV patients being diagnosed
more often before the age of 60 (P=0.032). HBV and nvLD
patients were 100% of Caucasian race, while the percentage
dropped for HCV patients to 89.7% (P=0.035). Cirrhosis was
present in 85.6%, 93.1% and 79.5% of HBV, HCV and nvLD
patients respectively, with a difference among all 3 groups
only marginally non-significant (P=0.054). When HCV
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and nvLD patients were compared separately regarding the
absence of cirrhosis, the proportion of the latter was found to
be significantly higher (P<0.004). A trend was also observed
in relation to the tumor location (P=0.067). The right lobe
was the predominant one for all 3 groups (HBV: 73.5%. HCV:
55.6%, nvLD: 48.8%) with the percentage of patients with
right-lobe HCC differing significantly between HBV and nvLD
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Table 2 Differences among HCC characteristics according to etiology (2000-2019), Greece

Characteristics HBV HCV Non-viral P-value
Age, median (IQR) 66 (15)% 57 (17)%& 69 (14)% <0.005
<60, n (%) 11 (23.9)* 19 (50)* 10 (27) 0.032
Male, n (%) 124 (92.5)* 58 (75.3)* 76 (85.4) 0.002
White, n (%) 46 (100%) 35 (89.7) 38 (100) 0.035
Cirrhotic, n (%) 107 (85.6) 67 (93.1)* 66 (79.5)* 0.054
Child-Pugh score, n (%) 0.62
A 43 (50.6) 22 (45.8) 28 (50)
B 33 (38.8) 21 (43.8) 18 (32.1)
C 9 (10.6) 5(10.4) 10 (17.9)
HCC diagnosis, n (%) 0.406
CT 15 (32.6) 10 (33.3) 11 (29.7)
MRI 19 (41.3) 15 (50) 12 (32.4)
Biopsy 12 (26.1) 5(16.7) 14 (37.8)
Nodules, n (%)
<3 nodules 99 (80.5) 54 (77.1) 69 (83.1) 0.650
diameter: <3cm 6 (13.6) 7 (21.9) 9 (19.1) 0.106
>3, <5cm 19 (43.2)* 12 (37.5) 9 (19.1)*
>5cm 19 (43.2) 13 (40.6) 29 (61.7)
Location (lobe) 0.067
Right 50 (73.5)* 25 (55.6) 20 (48.8)*
Left 9(13.2) 7 (15.6) 9(22)
Right and left 9(13.2) 13 (28.9) 12 (29.3)
AFP, median (IQR)
<350 ng/mL, n (%) 76 (65) 31 (56.4) 41 (57.7) 0.444
Differentiation, n (%) 0.382
Low 0 2 (33.3) 2 (12.5)
Intermediate 4 (50) 3 (50) 10 (62.5)
High 4 (50) 1(16.7) 4(25)
PV thrombosis, n (%) 4(10.8) 9 (33.3) 18.6(8) 0.093
Metastasis, n (%) 6 (13.6) 1(3.3) 7 (14.3) 0.298

Percentages are given as valid percent

*, column proportions that differ significantly; **P corresponds to indicated compared proportions

AFB, a-fetoprotein; HBV; hepatitis B virus; HCC, hepatocellular carcinoma; HCV; hepatitis C virus; PV, portal vein; IQR, interquartile range; CT, computed

tomography; MRI, magnetic resonance imaging

patients (P<0.006). The remainder of the patient and tumor
characteristics did not differ significantly among the 3 groups.

Comparison of periods (Table 1)

HCC was diagnosed until 2011 (period A) in 94 (31.6%)
and after 2011 (period B) in 203 (68.4%) of the 297 patients,
while the time of HCC diagnosis was unknown for 3 patients,
who were excluded from these comparisons. No significant
change was observed concerning the patient characteristics or
the causes of chronic liver disease between periods A and B.
However, there was a trend towards a decreasing proportion
of viral etiology, HBV (from 47.9% to 43.8%), and HCV (from
29.8% to 23.2%), with a relative increased proportion of nvLD
(from 22.3% to 33%) in period B (P=0.075) (Fig. 1).

Regarding HCC characteristics, which could reflect
the tumor’s biological behavior and stage, the proportion

H2000-2011 = 2012-2019
(N=94) (N=203)
47.90%
43.80%
33%
29.80%
23.20% 22.30%
HEPATITIS B HEPATITIS C NON-VIRAL LIVER
DISEASE

Figure 1 Hepatocellular carcinoma etiology change (2000-2019),
Greece

of patients with less than 3 nodules increased in period B
(84.5%) compared to period A (69.3%) (P=0.006). A similar
increase was observed in the proportion of patients with
nodules less than 3 cm (23.5% in period B vs 5.3% in period
A, P=0.005).
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Comparison with previous studies (Table 3)

The findings of our study concerning the prevalence of
liver diseases in HCC patients were compared with those from
1558 Greek patients with HCC diagnosed between 1974 and
2000 [6,7,14-20]. In the period after 2000 compared with the
period 1974-2000, we observed a significant reduction in the
proportion of patients with chronic HBV infection (from 59%
to 45%) and an increase in the proportion of patients with
chronic HCV infection (13% to 25%) and nvLD (28% to 30%)
(P<0.001) (Fig. 2).

Table 3 Change in hepatocellular carcinoma etiology (1974-2000 vs.
2000-2019), Greece

Years, n (%) HBV HCV Non viral Total
1974-2000 914 (59) 205 (13) 439 (28) 1558
2000-2020 134 (45) 77 (26) 89 (30) 300
P<0.001
HBY, hepatitis B virus; HCV; hepatitis C virus
W 1974-2000 m2000-2019
N=1559 N=300 |P<0.001
sp56%
44.67%
29.67%
25.67% 28.18%
13.16%
Hepatitis B Hepatitis C Non-viral liver disease

Figure 2 Hepatocellular carcinoma etiology change (1974-2000 vs.
2000-2019), Greece

Discussion

The incidence and mortality of HCC is changing over time.
In North America, where HCC used to have a low incidence,
HCC incidence is demonstrating a rapid increase, while
traditional high-risk areas in Asia have shown a declining
incidence of HCC. This observation is most likely due to
changes in exposure to risk factors [4]. On a worldwide scale,
HBYV is the leading cause of HCC today, followed by alcohol,
HCV, and other causes of chronic liver disease, including
NAFLD [21]. In the United States, the increasing incidence
is mainly due to an aging population infected with HCV, an
increase in HBV incidence, mainly among immigrants from
endemic countries, and the increasing rate of NAFLD. The
leading cause of HCC in most of Asia is HBV, although with a
decreasing rate, while rapid socioeconomic development has
caused a substantial increase in NAFLD-related HCC [22].
In Europe, the epidemiology of HCC is heterogeneous and
varies among different countries. Overall, in Europe, HCV
is the major risk factor, similarly to the United States, mainly
because of its predominance in western Europe. In contrast,
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in central and eastern Europe, ALD prevails as an HCC cause
[23,24].

In Greece, chronic viral hepatitis, and mainly HBV, has
been over time the predominant cause of HCC. However, when
we compared the periods before and after 2000, we observed a
substantial decrease in the prevalence of HBV, with a parallel
increase in HCV and nvLDs. Furthermore, the data from
the last 2 decades (before and after 2011) showed a tendency
towards both a decrease in viral hepatitis and a relative increase
in nvLD.

The implementation of national HBV immunization in
infancy has led to a decrease in HBV prevalence in patients
with chronic liver disease, and consequently to a lessening of
the burden of HCC in countries with high or intermediate HBV
prevalence, including Greece [9,10,24]. Furthermore, long-term
effective treatment in patients with chronic hepatitis B has also
contributed in the reduction of HBV-related HCC over the last
decades [25,26]. Regarding HCV infection, the combination
of better national screening programs and the availability of
effective treatment with direct-acting antivirals is leading to a
worldwide reduction in the incidence of HCV related HCC [27].
Diagnosis and treatment before the development of cirrhosis is
theideal goal, since patients with HCV cirrhosis remain at risk for
HCC even after HCV clearance [28]. Thus, a further decrease in
the incidence of HCV-related HCC is anticipated in the coming
decades, thanks to the implementation of the aforementioned
interventions [29]. ALD, and particularly alcoholic cirrhosis,
has a causal relationship with the development of HCC and is
the leading contributor to HCC in many developed countries. As
prevalence rates of chronic viral hepatitis are decreasing, ALD
together with NAFLD are expected to play a more important
role as risk factors for HCC worldwide, as well as in Greece.
There is growing evidence of the increasing contribution of
NAFLD to the worldwide HCC incidence. Additionally to the
estimated 10-30% of NAFLD patients who progress to cirrhosis,
over one-fourth of nonalcoholic steatohepatitis-related HCC
cases can occur in the absence of cirrhosis [24,30]. Although
patients with NAFLD have a lower risk for HCC than patients
with chronic viral hepatitis, the epidemic of the metabolic
syndrome, especially in the developed world, could make
NAFLD a major cause of HCC [24,30].

Surveillance strategies applied during the last decades in
patients with increased risk for HCC aim at diagnosing HCC
in earlier stages, when patients can benefit from more effective
treatment offering longer survival. Many studies have been
published, highlighting the better tumor characteristics and
the survival benefit in patients who participate in surveillance
programs [24]. We compared tumor and patient characteristics
before and after 2011, assuming that patients after 2011 had
better compliance with HCC surveillance, following the
implementation of the current guidelines. In fact, patients with
HCC diagnosed after (rather than before) 2011 more frequently
had less than 3 HCC nodules (P=0.006) and a largest nodule
smaller than 3 cm (P=0.005). No difference was observed in
AFP, an index of tumor aggressiveness, between the 2 periods.
This could have been affected by the low overall median AFP
value at HCC diagnosis in our cohort and the low upper
AFP value reported by many Greek laboratories in the past



(350 ng/mL), thus limiting the power of our statistical analysis.
Additionally, no difference was observed concerning patients’
Child class, tumor differentiation or presence of metastases.

Male sex is a known risk factor for HCC, as was also
observed in our cohort. The proportion of women with HBV/
HCV-related HCC is significantly lower, mainly because of sex-
related differences in prevalence rates of HBV/HCV chronic
infection and cirrhosis. In contrast, the proportion of women
with HCC increases in HCC associated with nvLD, particularly
NAFLD [31]. In our cohort, we observed the highest proportion
of men in HBV-related HCC. Surprisingly though, the
proportion of men was greater in nvLD than in HCV-related
HCC. Additionally, patients with chronic HCV infection were
significantly younger at the time of HCC diagnosis, compared
to the other patient groups. Variations in age- and sex-specific
rates among different regions usually reflect differences in the
prevalence rates of chronic viral hepatitis. In Greece, men
represent no more than 60% of the patients infected with HCV,
while the median age of HCV infection is 20 years among
intravenous drug users [32].

Lastly, while underlying cirrhosis is observed in the majority
of HCC patients, there is a small proportion of them who
are non-cirrhotic. In accordance with the existing literature,
absence of cirrhosis in our HCC patients was observed in
14% of patients with chronic HBV infection, 7% of patients
with chronic HCV infection and 20% of patients with nvLD.
Namely, 20% of HCC cases are reported to develop in non-
cirrhotic patients [33]. F3 fibrosis in NAFLD, HBV and HCV
is associated with an increased risk for HCC. Especially for
NAFLD, a strong pathogenetic association has been suggested
between fatty liver, lipotoxicity and HCC, irrespective of
cirrhosis [33]. This is in addition to the comorbidities that
usually exist, such as obesity and diabetes mellitus, also
independent risk factors for HCC. HBYV, irrespective of fibrosis
stage, can integrate in hepatic cells and act as a direct mutagenic
agent [33]. Lastly, the coexistence of hepatic steatosis, diabetes
or alcohol abuse with other (usually viral) liver diseases also
increases the risk for HCC in non-cirrhotic patients [33].

Our study admittedly has some limitations. Most
importantly, it is a retrospective cohort study based on patient
records from 2 large academic departments. It should be noted,
however, that the 2 participating hospitals represent the 2 main
liver units of Athens, Greece, and the reference centers for many
areas throughout the country (no discrepancies have been
reported in different regions of Greece [9,34]). The homogeneity
of our data can be further supported by the fact that there was
no significant difference between the patients coming from
the 2 participating hospitals. Confirmed liver diseases were
grouped into 3 categories, HBV and HCV, the 2 main known
etiologies of HCC, and non-viral liver diseases. The third group
was comprised of all nvLD to avoid misclassification between
ALD and NAFLD, particularly before 2011. The retrospective
nature of our study resulted in missing or incomplete data
for specific covariates, although the diagnosis of chronic liver
disease was available for all 300 patients and the date of HCC
diagnosis was available in all but 3 patients. AFP was analyzed
as a categorical value, since 350 ng/mL represented the upper
reported limit of AFP for some laboratories during an early
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period of the study. Finally, the sample size, although large
considering the population of Greece and previous relevant
studies, could have created potential limitations. The creation
of national patient registries could offer the opportunity for
larger samples and more robust conclusions.

In conclusion, our study reports the characteristics of
patients with HCC in a representative cohort seen at tertiary
liver centers in Greece. Chronic infections with hepatitis
viruses continue to represent the main risk factor for HCC,
while the proportion of HBV is decreasing over time, though
it still remains the predominant factor. The proportion of
HCV-related HCC seems to have a trend towards a decrease
and is anticipated to decrease further in the coming decades,
thanks to the effective treatment options and our national
elimination plan. In contrast, the proportion of nvLD-related
HCC is increasing and will probably play a major role in HCC
development in Greek patients in the future.

Summary Box
What is already known:

e Liver cancer is the sixth most common cancer and
the third leading cause of cancer death globally

e Hepatocellular carcinoma (HCC) represents 75-
85% of all liver cancers

e HCC is mainly associated with hepatitis B (HBV)
and C (HCV) virus, excessive alcohol consumption,
diabetes, and nonalcoholic fatty liver disease, with
wide geographical variations

What the new findings are:

e After 2000, in Greece, we observed a significant
reduction in the proportion of patients with HBV
and an increase in the proportion of patients
with HCV infection and non-viral liver diseases
(nvLD), although HBV remained the predominant
risk factor

e After 2011, in Greece, there was a trend towards
a decreasing proportion of both viral etiologies
(HBV and HCV), with a relative increased
proportion of nvLD
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