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Abstract

BACKGROUND

Hepatocellular carcinoma (HCC) is the most common primary liver malignancy
and the second leading cause of cancer deaths worldwide. It is often diagnosed at
an advanced stage and therefore its prognosis remains poor with a low 5-year
survival rate. HCC patients have increasingly complex and constantly changing
characteristics, thus up-to-date and comprehensive data are fundamental.

AIM
To analyze the epidemiology and main clinical characteristics of HCC patients in
a referral center hospital in the northwest of Italy between 2010 and 2019.

METHODS

In this retrospective study, we analyzed the clinical data of all consecutive
patients with a new diagnosis of HCC recorded at "Santa Croce e Carle" Hospital
in Cuneo (Italy) between 1 January 2010 and 31 December 2019. To highlight
possible changes in HCC patterns over the 10-year period, we split the population
into two 5-year groups, according to the diagnosis period (2010-2014 and 2015-
2019).

RESULTS

Of the 328 HCC patients who were included (M/F 255/73; mean age 68.9 +11.3
years), 154 in the first period, and 174 in the second. Hepatitis C virus infection
was the most common HCC risk factor (41%, 135 patients). The alcoholic etiology
rate was 18%, the hepatitis B virus infection etiology was 5%, and the non-
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viral/non-alcoholic etiology rate was 22%. The Child-Pugh score distribution of the patients was: class A 75%, class
B 21% and class C 4%. The average Mayo end-stage liver disease score was 10.6 + 3.7. A total of 55 patients (17%)
were affected by portal vein thrombosis and 158 (48%) by portal hypertension. The average nodule size of the HCC
was 4.6 £ 3.1 cm. A total of 204 patients (63%) had more than one nodule < 3, and 92% (305 patients) had a non-
metastatic stage of the disease. The Barcelona Clinic Liver Cancer (BCLC) staging distribution of all patients was:
4% very early, 32% early, 23% intermediate, 34% advanced, and 7% terminal. Average survival rate was 1.6 + 0.3
years. Only 20% of the patients underwent treatment. Age, presence of ascites, BCLC stage and therapy were
predictors of a better prognosis (P < 0.01). A comparison of the two 5-year groups revealed a statistically significant
difference only in global etiology (P < 0.05) and alpha-fetoprotein (AFP) levels (P < 0.01).

CONCLUSION

In this study analyzing patients with a new diagnosis of HCC between 2010-2019, hepatitis C virus infection was
the most common etiology. Most patients presented with an advanced stage disease and a poor prognosis. When
comparing the two 5-year groups, we observed a statistically significant difference only in global etiology (P < 0.05)
and AFP levels (P < 0.01).

Key Words: Hepatocellular carcinoma; Hepatitis virus; Alcoholic hepatitis; Non-alcoholic fatty liver disease; Diagnosis;
Etiology; Treatment
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Core Tip: Hepatocellular carcinoma (HCC) is the most common primary liver malignancy and the second leading cause of
cancer deaths worldwide. HCC patients have increasingly complex and constantly changing characteristics, thus up-to-date
and comprehensive data are fundamental. In this study, we analyzed the epidemiology and main clinical characteristics of
328 HCC patients in a referral hospital in the northwest of Italy between 2010 and 2019. We found that hepatitis C virus
infection was the most common etiology and most patients presented with advanced stage disease and a poor prognosis.
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INTRODUCTION

There are more than 850000 new cases of primary liver cancer per year worldwide[1]. With a 5-year survival of 18%, after
pancreatic cancer, this neoplasm is currently the second leading oncological cause of death globally and this figure is
constantly increasing[2,3]. Hepatocellular carcinoma (HCC) is the most common primary liver cancer, accounting for 90%
of cases[1,4]. The World Health Organization estimates that more than one million patients will die of HCC in 2030.

In Italy, there were an estimated 12800 new cases of HCC in 2018, about 3% of all new cases of cancer, with a 5-year
survival rate of 20% and a 10-year survival rate of 10%. Various risk factors for the development of HCC are well defined,
such as liver cirrhosis (regardless of its etiology), chronic hepatitis B virus (HBV) and chronic hepatitis C virus (HCV),
alcohol abuse and metabolic syndrome[5]. Universal HBV vaccination and the extensive implementation of HCV-action
antiviral agents are likely to change the etiological landscape of HCC. However, the increase in non-alcoholic fatty liver
disease (NAFLD), along with metabolic syndrome and obesity, will soon become one of the most important HCC causes
in Western countries[6].

Significant discoveries have been made in understanding the epidemiology, risk factors and molecular profiles of HCC.
Rational approaches to prevention, diagnosis and treatment have been applied to high incidence populations, and are
effective in preventing HCC and reducing its overall mortality.

The fact that risk factors can be eliminated, however, does not always translate into global improvements, for example,
due to the suboptimal implementation of treatments in underdeveloped areas. Similarly, although surveillance is cost-
effective in HCC, the global implementation of such programs is still suboptimal and is estimated to involve < 50% of the
target population in Western countries[7].

The incidence and mortality for HCC thus continues to increase in many countries and in most patients this neoplasm
still occurs at an advanced stage[8]. New diagnostic approaches and recent therapeutic advances could achieve a
reduction in HCC morbidity and mortality within the next few decades.

HCC patients have increasingly complex and constantly changing characteristics, which require an individualized and
evidence-based approach. This implies the need for recent and exhaustive data on this type of patient. The impact of
changing risk factors, demographics and new therapies remain unclear to date with few studies dedicated to these areas
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[9-11].
This study, therefore, analyzed the epidemiology, presentation and main clinical characteristics and therapeutic
management of HCC patients in north-west Italy from 2010 to 2019.

MATERIALS AND METHODS

Patients

In this retrospective analysis, the clinical data of 328 newly diagnosed HCC patients were evaluated and analyzed at the
"Santa Croce e Carle" General Hospital of Cuneo (Piedmont, Italy) between 1 January 2010 and December 31, 2019. To
highlight possible changes in HCC patterns in the 1# 5 years and the 2™ 5 years, we divided the population according to
their diagnosis period (2010-2014 or 2015-2019).

We selected patients by searching the clinical information system and medical records database of the hospital with the
codes for HCC (according to the International Classification of Disease, 9th revision - Clinical Modification classification
system). HCC patients were etiologically classified according to the most likely anamnestic cause as follows: (1) HBV: If
patients had a history of hepatitis B virus infection with a positive test for the hepatitis B surface antigen (HbSAg).
Patients with negative HbSAg but with positive anti-HBc antibodies and a history of antiviral drug therapy were also
considered in this group; (2) HCV: If patients had a history of hepatitis C virus infection with positive anti-HCV serum
antibodies and HCV-RNA titers. Patients with positive serum anti-HCV antibodies but negative HCV-RNA and a history
of eradicating drug therapy were also considered in this group; (3) Alcoholic: In cases of anamnestic history of daily
intake of ethanol > 60 g for women, and > 80 g for men for more than 10 years; (4) Multi-etiology: If there was a
combination of causal factors (viral and alcoholic); (5) NAFLD: In cases of steatosis on ultrasound and/or biopsy, and
absence of significant alcohol consumption; (6) Hereditary hemochromatosis: In cases of alterations in transferrin
saturation (> 45%) and positivity to the genetic test for one of the HFE/HJV and HAMP/TFR2/SLC40A1 genes; (7) Not
known/idiopathic: In cases of absence of recognized causes and/or unspecified etiology.

Laboratory findings had been recorded at the time of initial HCC diagnosis. If they were not available on the exact
date, results closest to the date of diagnosis within 90 d were considered. The severity of liver dysfunction was assessed
according to the Child-Pugh classification. The model for end-stage liver disease (MELD) score, the chronic liver disease
severity score system, was calculated to predict survival at 3 mo. It was specified where the diagnosis of HCC was
confirmed by biopsy and histological examination. HCC was classified as unifocal, paucifocal (£ 3 nodules), multifocal (>
3 nodules), infiltrative and/or massive (infiltrating growth pattern and/or a mass of > 10 cm diameter and an indefinite
limit). The tumor size of the expanding nodules was also measured (in cases of multinodular tumors, the largest was
measured). The HCC stage was assessed according to the Barcelona Clinic Liver Cancer (BCLC) staging system, updated
to 2022[12]. Performance status was assessed using the Eastern Cooperative Oncology Group (ECOG) score.

Regarding treatment, patients were divided into those who had received curative therapy for HCC after diagnosis
(liver transplant, surgical resection or percutaneous ablation) and patients who received non-curative therapy [trans-
arterial chemo embolization (TACE), selective internal radiation therapy (SIRT), sorafenib chemotherapy or palliation].

Statistical analysis

Continuous variables were presented as mean and deviation standards, and categorical variables as absolute and relative
frequencies. Group comparisons were performed using the ANOVA test for continuous variables, and the Pearson ¥ test
for categorical variables. Survival was calculated from the time HCC was diagnosed to death. The data were censored
after 5 years of follow-up. The Kaplan-Meier method was used for the survival analysis and the difference between the
survival curves was assessed using the Log-Rank test. A Cox proportional risk model was adopted to test the role of
prognostic factors associated with the probability of death. Statistical significance was assumed by accepting an alpha <
0.05 error. All statistical analyses were performed using Rstudio 2022.02.0 based on R version 4.1.2.

RESULTS

The study included 328 patients with HCC, 154 in the first period (2010-2014) and 174 in the second period (2015-2019).
The mean age at diagnosis was 68.9 years, with no difference between the two groups, while the mean age at death was
69.7 years in the first period and 72.4 years in the second period (P < 0.05). The male/female ratio was 255/73 (Table 1).

The most common cause of liver disease was HCV infection (135 cases, 41%), followed by alcoholic etiology (58 cases,
18%). HBV infection was identified in only 15 cases (5%), while multiple etiology (viral and alcoholic) was found in 36
patients (11%). A total of 7 patients (2%) had NAFLD, and 4 patients (1%) had hereditary hemochromatosis. In 73 patients
(22%), the etiology was unknown/idiopathic. Most cases were patients with viral and/or alcoholic etiology (244 patients,
74%), while cases with non-viral-non-alcoholic etiology accounted for 26% (84 patients). The overall difference between
the etiological causes between the two periods was statistically significant (P < 0.05) (Table 1).

Overall, there were 90 (27%) patients with type 2 diabetes mellitus (T2DM). Diabetes was present in 1 out of 15 patients
with HBV etiology (7%), 28 out of 135 patients with HCV etiology (21%), 18 of 58 patients with alcoholic etiology (31%), 7
of 7 patients with NAFLD (100%), 9 of 36 patients with multiple etiology (viral and alcoholic) (25%), 1 of 4 patients with
hemochromatosis (25%), and 26 of 73 patients with idiopathic/unknown etiology (36%). We found a statistically
significant difference in the presence of T2DM with respect to the various etiological classes (P < 0.01). In addition, cases
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Table 1 General characteristics

Characteristics 2010-2014, 154 patients 2015-2019, 174 patients All patients, 328
Sex, 1 (%)

Male 122 (79) 133 (76) 255 (78)

Female 32 (21) 41 (24) 73 (22)

Age in yr, mean + SD
At diagnosis 67.6+11.8 70+10.7 689+11.3
At death 69.7 £12.2° 724 £10.5° 71+114

Etiology, n (%)

HCV 65 (42) 70 (40) 135 (41)
HBV 10 (6) 5(3) 15 (5)
Alcoholic 18 (12) 40 (23) 58 (18)
Multiple etiology" 16 (10) 20 (11) 36 (11)
NAFLD 5(@3) 2(1) 7(2)
Hereditary hemochromatosis 0 (0) 4(2) 4(1)
Unknown/idiopathic 40 (26) 33 (19) 73 (22)
2P < 0.05.

iral and alcoholic. HBV: Hepatitis B virus; HCV: Hepatitis C virus; NAFLD: Nonalcoholic fatty liver disease; SD: Standard deviation.

with non-viral/non-alcoholic etiology presenting with T2DM, overall accounted for 40% compared to those with viral or
alcoholic etiology, which accounted for 23% (P < 0.01). In relation to age, diabetes mellitus was more frequent in patients
over 65-years-old (P < 0.01).

HCC was diagnosed by histology in 45 patients (14%). Overall, 55 patients (17%) had portal thrombosis at the time of
diagnosis. The likelihood of portal thrombosis was statistically higher in patients with more advanced BCLC stage (100%
of cases in BCLC C-D stage) (P < 0.01), with alpha-fetoprotein (AFP) > 200 ng/dL (83% of cases) (P < 0.01), with a non-
unifocal HCC (78% of cases) (P < 0.01) and with portal hypertension (85% of cases) (P < 0.01).

According to Child-Pugh's classification, 247 patients (75%) were class A, 68 patients (21%) were class B and 13 patients
(4%) were class C. The mean MELD score was 10.6 (+ 3.7). Patients were grouped into five different stages according to
the BCLC system: 12 patients (4%) belonged to BCLC stage 0, 105 (32%) to BCLC stage A, 74 (23%) to BCLC stage B, 113
(34%) to BCLC C stage and 24 (7%) to BCLC stage D (Table 2).

At the time of diagnosis, 140 HCCs were unifocal (43%), 64 were paucifocal (20%), 92 were multifocal (28%) and 32
were massive (10%). The global average size of the nodules was 4.6 cm (Table 2). Extrahepatic metastases were found in
23 patients (8%): 12 patients had lymph node metastases (4%), 6 had pulmonary metastases (2%), and 5 had bone
metastases (2%).

All patients were subdivided according to the ECOG score: 210 patients scored 0 (64%), 95 patients scored 1-2 5 (29%),
and 23 patients scored 3-4 (7%).

Treatment

A total of 64 patients (20%) underwent curative therapeutic procedures: surgical resection in 8 cases (2%) and
percutaneous radiofrequency ablation in 56 cases (17%). A total of 264 patients (80%) underwent non-curative therapeutic
procedures: TACE in 124 cases (38%), SIRT in 46 cases (14%) and systemic chemotherapy with sorafenib in 17 cases (5%).
A total of 77 patients (23%) received palliation or no therapy at all (Table 3). No patients underwent liver transplantation.
Only one patient underwent evaluation for transplantation.

The likelihood of curative therapy was statistically higher in patients with unifocal HCC (73% of cases) (P < 0.01), early
BCLC stage (62% of cases in BCLC stage 0-A) (P < 0.01), good performance status (81% of cases with ECOG score 0) (P <
0.01), AFP <199 ng/dL (77% of cases) (P < 0.05), without ascites (91% of cases) (P < 0.05). A statistically significant
difference in the likelihood of curative or non-curative therapy between the etiological groups was not evaluated.

Among patients with viral etiology, 21 out of 91 (23%) patients in the first period and 20 out of 95 patients (21%) in the
second period underwent antiviral therapy. Overall, among patients with viral etiology, 41 patients (22%) underwent
antiviral therapy.

Survival

Overall, 1-year survival was 60.4% (95%CI: 55.3-65.9), while 5-year overall survival was 17.1% (95%CI: 13.5-21.7)
(Figure 1). The median overall survival was 576 d (95%Cl: 476-695). One-year survival was 56.5% (95%CI: 49.1-64.9%) and
63.8% (95%Cl: 57.0-71.3%) in the first and second periods, respectively. The median survival was 517 d [95%CI 361-757],
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Characteristics

2010-2014, 154 patients

2015-2019, 174 patients

All patients, 328

BCLC stage, n (%)

BCLCO 4(3) 8(5) 12 (4)
BCLC A 47 (31) 58 (33) 105 (32)
BCLCB 31 (20) 43 (25) 74 (23)
BCLCC 56 (36) 57 (33) 113 (34)
BCLCD 16 (10) 8(5) 24 (7)
Child-Pugh stage, 1 (%)
Class A 114 (74) 133 (76) 247 (75)
Class B 30 (19) 38 (22) 68 (21)
Class C 10 (6) 3(2) 13 (4)
MELD score, mean + SD 10.7£3.8 104 £ 3.6 104 £3.6
Nodule characteristics, 1 (%)
Unifocal 65 (42) 75 (43) 140 (43)
Paucifocal 24 (16) 40 (23) 64 (20)
Multifocal 52 (34) 40 (23) 92 (28)
Infiltrative/ massive 13 (8) 19 (11) 32 (10)
Dimension in cm, mean + SD 43+29 49+33 46+3.1

BCLC: Barcelona Clinic Liver Cancer; MELD: Model for end-stage liver disease; SD: Standard deviation.

Table 3 Therapies used

Therapy 2010-2014, 154 patients 2015-2019, 174 patients All patients, 328
Surgical resection 302 5(3) 8(2)
Percutaneous radiofrequency ablation 31 (20) 25 (14) 56 (17)

TACE 58 (38) 66 (38) 124 (38)

SIRT 13 (8) 33 (19) 46 (14)

Sorafenib 11 (7) 6(3) 17 (5)

Palliation 38 (25) 39 (22) 77 (23)

Data are n (%). SIRT: Selective internal radiation therapy; TACE: Trans-arterial chemo embolization.

and 603 d (95%Cl: 476-757) (P < 0.08) in the first and second periods, respectively (Figure 2).

Compared to the BCLC stage, 1-year survival was 83.8% (95%CI: 77.3-90.7) in patients with BCLC stage 0 or A (early),
77.0% (95%ClI: 68.0-87.2) in patients with BCLC B (intermediate) stage, and 31.4% (95%CI: 24.5-40.2) in patients with
BCLC C or D (advanced) stage (P < 0.01) (Figure 3).

Compared to therapy, 1-year survival was 81.3% (95%CI: 72.2-91.4) in patients undergoing curative therapeutic
treatment (resection or ablation) and 55.3% (95%CI: 49.6-61.6) in patients undergoing non-curative therapeutic treatment
(TACE, SIRT, chemotherapy with sorafenib or palliation) (P < 0.01) (Figure 4).

At the multivariate analysis, age (= 65 vs < 65: HR = 1.41; 95%Cl: 1.07-1.86) (P < 0.01), the presence of ascites (HR = 1.45;
95%CI: 1.06-2.00) (P < 0.01), the BCLC stage [B vs 0-A: HR = 1.42; 95%CI: 1.01-1.99 (P < 0.05); C-D vs 0-A: HR = 2.14;
95%ClI: 1.26-3.64 (P < 0.01)] and the type of therapy performed (non-curative treatments vs curative treatments: HR = 1.92;
95%ClI: 1.35-2.71) (P < 0.01) emerged as significant predictors of survival. There were no significant differences in
outcome regarding periods, sex, or etiology.
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Figure 1 Overall survival rate.
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Figure 2 Comparison of survival rates between the two periods. The blue line represents patients diagnosed in the first period (2010-2014); the orange
line represents patients diagnosed in the second period (2015-2019).

DISCUSSION

This long-term retrospective study was conducted on a cohort of 328 HCC patients consecutively assessed between 2010
and 2019 at the "Santa Croce e Carle" General Hospital in Cuneo, a reference center for diagnosis and treatment of HCC in
the southwest of Piedmont in Italy.

The aim of this study was to analyze the clinical characteristics of a large cohort of HCC patients treated at a second
level hospital. Previous forecasts predicted that the incidence of HCC would gradually start to decrease as a consequence
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(BCLC) 0 or A (early); the orange line represents patients with BCLC B (intermediate); and the green line represents patients with BCLC C or D (advanced).
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Figure 4 Comparison of survival rates between therapeutic groups. The blue line represents patients undergoing curative therapeutic treatment
(surgical resection or percutaneous radiofrequency ablation); and the orange line represents patients undergoing non-curative therapeutic treatment (trans-arterial
chemo embolization, selective internal radiation therapy, chemotherapy with sorafenib or palliation).
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of the probable reduction of cirrhosis related to HCV infection[13]. In reality, however there has recently been a constant
increase in HCC incidence rates[14]. Our study revealed an increase in newly diagnosed HCC cases in 2015-2019 (174)
compared to 2010-2014 (154).

The causes of this trend are not clear. A key role may have been played by the still high prevalence of HCV infection
(due to the general underdiagnosis and therefore lack of treatment of these patients) and the share of HCV-eradicated
patients who nevertheless present with cirrhosis as an underlying disease, as well as the progressive increase in HCC due
to nonalcoholic fatty liver disease over the past two decades[15].

However, at the same time, we found that the mean age of newly diagnosed HCC patients increased from 67.6 years to
70.0 years (P < 0.1). Progressive aging of HCC patients is a known trend and in line with other cohorts[16]. This could be
explained by the impaired cohort effect of chronic HCV infection and by the delayed development of HCC in HCV and
HBYV infected patients due to the antiviral therapy. In addition, there has been a change in daily clinical practice with
more and more elderly patients being referred to specialist centers for evaluation of treatment options.

The main risk factor for HCC in western Europe appears to be HCV infection, followed by alcohol abuse[14]. In our
study there was also a significant proportion (22%) of HCC apparently of idiopathic etiology. This is however in line with
other previous cases in Europe[9,10]. We also found a low rate of etiology related to a clear diagnosis of NAFLD (2%).
However, note that 36% of the cases labeled as idiopathic in our sample were actually affected by T2DM.

Underdiagnosis of NAFLD in the general population is a widely recognized and debated problem. However, there is
now incontrovertible evidence that NAFLD contributes to the development of HCC and is becoming an increasingly
common cause of this disease worldwide[17]. In fact, about 10%-30% of NAFLD cases likely progress to cirrhosis[18] and
in the main developed nations, the incidence of HCC due to NAFLD will probably increase by more than 120% between
2016 and 2030[19].

Currently, however, there are no unambiguous evidence-based recommendations that this disease should be screened
for HCC, as in other high-risk groups of HCC[20]. We also found that only 22% of the HCV-positive patients had
undergone antiviral therapy. Even stratifying these patients for the two different periods, the values did not change.

Our data thus confirm widespread underutilization of antiviral therapy in HCV positive patients[21]. In fact,
depending on the stage of the tumor and life expectancy, patients with HCV positive viral hepatitis should always be
considered for antiviral treatment for the prevention of HCC development as well as during treatment of HCC.

Regarding tumor stage, during the entire study period, the most common HCC presentation pattern was a single
nodule with a diameter of between 3 cm and 5 cm. This is in line with the previous case series in Italy[9]. Regarding liver
function, the majority of our population was in Child-Pugh A class, in line with other studies in Italy[22,23]. In the second
period, we found a trend (within the limits of significance) regarding the decrease in the multifocal pattern at diagnosis,
and a clear significance with regard to lower AFP values at diagnosis.

Regarding the staging of HCC, we highlighted two incidence peaks in BCLC stage A (early) and stage C (advanced) at
the time of diagnosis. A total of 42% of the total sample was either in the advanced or terminal stage (BCLC stage C-D).
By dividing this data into two 5-year periods, this percentage dropped from 47% in the first to 37% in the second (this
trend was almost significant). All these variations could be due to possibly earlier diagnoses and improved surveillance
in high-risk patients in the second period. However, there is still ample room for improvement.

We found that curative therapies (surgical resection/radiofrequency ablation) had been used in 20% of cases, despite
the fact that 36% of cases had 0-A (early) BCLC staging. Similar results have been obtained in previous series carried out
in Italy[24,25]. This could have two possible explanations. First, the BCLC staging system does not take into account
patients” age, leading to the possibility that non-curative treatments were preferred to curative therapies in elderly
patients, given the slow growth of HCC and the survival benefit provided by non-curative therapies[26]. Second, the lack
of real-word applications of the BCLC staging system leads to an incorrect choice of therapies for early HCC patients.

The prognosis in HCC patients is in fact determined by the stage of the tumor, by the underlying liver function reserve,
and by the general state of health[20]. The BCLC staging system takes all of these factors into account, and is currently
recommended as the reference staging system for HCC[12]. Given the complexity of HCC management, we strongly
emphasize the need to adopt a common staging system in order to easily define patient groups for correct therapies and
stratify their prognosis. The BCLC staging system meets all of these characteristics.

In our population the most frequently used curative therapy was percutaneous radiofrequency ablation and only 8
patients were treated with liver resection. Although this therapeutic option is considered first-line and therefore
recommended in patients with 0-A (early) BCLC staging, percutaneous radiofrequency ablation is less invasive and less
expensive than surgical resection. In addition it is supported by good survival results and considered as a plausible
alternative in selected patients[27]. This preference may be correlated with the relatively high median age and frailty of
our population. In addition, 87 of 117 patients with 0-A (early) BCLC staging had cirrhosis, and 24 patients had two or
more nodules. In fact, ablation allows for a shorter hospital stay with less serious postoperative complications, which is
important given the relatively high median age of our population.

Overall, a large percentage of our population (38%) received a TACE in the study period. The use of TACE has
increased significantly in recent years, principally in intermediate stage HCC. Current evidence proves that TACE
improves survival in patients who cannot benefit from curative treatment and who do not have severe hepatic
impairment, vascular invasion and/or hepatic spread[28].

SIRT is another treatment approach frequently used in patients with BCLC B stage, and we found that its usage was
greater, compared to similar series carried out in Italy.

Evidence of greater chances of survival as a result of radioembolization has not yet been demonstrated for randomized
clinical trials compared to the standard of care, which is TACE in the intermediate stages and sorafenib in the advanced
stages. SIRT is generally used with those patients who are not good candidates for TACE due to a large tumor burden,
vascular invasion, or progression to previous TACE[29].
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We found that the use of chemotherapy remained constant compared to the previous decade. This is despite the fact
that several subsequent studies have revealed the stable benefit of sorafenib in all regions of the world and in all
etiologies of HCC, with a median survival of about 10 mo[30]. This is probably linked to the fact that sorafenib is subject
to some restrictions, such as poor liver function and the poor tolerability of the therapy[27].

Finally, 23% of our patients did not receive any specific treatment for HCC, but underwent palliation. These, as
expected, most commonly had intermediate-to-advanced HCC. The likelihood of undergoing curative therapy was
statistically higher in patients with unifocal HCC, in early BCLC stage, and with good performance status. As expected,
our patients' prognosis was characterized by a 60% survival rate at 1 year, and only 17% at 5 years. This was in line with
the numerous literature data[20]. Comparing the survivals of the two 5-year periods in the study showed a difference at
the limits of significance (56% vs 64%, P = 0.08). This variation, in line with the previously reported data (decrease in the
multifocal pattern and decrease in BCLC advanced or terminal stage patients), could also perhaps be due to the early
diagnosis and better surveillance capacity in high-risk patients in the second period, in line with other case studies[31].

Age, BCLC stage and the type of therapy performed, as well as the presence of ascites, emerged as significant
predictors of survival. However, the period of diagnosis, sex or etiology did not prove to be significant predictors. The
survival benefit in patients treated with curative therapy underlines the need to choose the right treatment for patients
with newly diagnosed HCC, also taking into account BCLC staging.

Unfortunately, the retrospective observational nature of the study prevented us from assessing some potentially
interesting variables, e.g., body mass index. Furthermore, the exclusion of patients for whom it was not possible to derive
the variables required for the study may have led to some selection bias. Finally, given that our population was from just
one hospital our data may have been subject to reference bias.

CONCLUSION

We have presented detailed information on periodic changes in risk factors and liver function characteristics, tumor stage
and treatment modalities performed at diagnosis in a large cohort of patients with HCC in a referral center in the north of
Italy. Throughout the world, the current approach to HCC is far from adequate and HCC remains undertreated or
inappropriately treated despite the positive advances in diagnosis and treatment in recent years. We hope these findings
will be a stimulus for the improved surveillance of patients at risk according to the guidelines of scientific societies and
with subsequent better use of the various therapies available.

ARTICLE HIGHLIGHTS

Research background

Hepatocellular carcinoma (HCC) is the most common primary liver malignancy and the second leading cause of cancer
deaths worldwide. It is often diagnosed at an advanced stage and therefore its prognosis remains poor, with a low 5-year
survival rate.

Research motivation
HCC patients have increasingly complex and constantly changing characteristics, thus up-to-date and comprehensive
data are fundamental.

Research objectives
To analyze the epidemiology and main clinical characteristics of HCC patients in a referral hospital in the northwest of
Italy between 2010 and 2019.

Research methods

In this retrospective study, we analyzed the clinical data of all consecutive patients with a new diagnosis of HCC
recorded at the "Santa Croce e Carle" Hospital in Cuneo (Italy) between 1 January 2010 and 31 December 2019. To
highlight possible changes in HCC patterns over the 10-year period, we split the population into two 5-year groups,
according to the diagnosis period (2010-2014 and 2015-2019).

Research results

A total of 328 HCC patients were included (M/F 255/73; mean age 68.9 + 11.3 years), 154 in the first period and 174 in the
second. Hepatitis C virus infection was the most common HCC risk factor (41%, 135 patients). The alcoholic etiology rate
was 18%, the hepatitis B virus infection etiology was 5%, and the non-viral/non-alcoholic etiology rate was 22%. The
Child-Pugh score distribution of the patients was: class A 75%, class B 21% and class C 4%. The average model for end-
stage liver disease score was 10.6 £ 3.7. A total of 55 patients (17%) were affected by portal vein thrombosis, and 158 (48%)
by portal hypertension. The average nodule size of the HCC was 4.6 + 3.1 cm. A total of 204 patients (63%) had more than
one nodule < 3, and 92% (305 patients) had non-metastatic stage of disease. The Barcelona Clinic Liver Cancer (BCLC)
staging distribution of all patients was: 4% very early, 32% early, 23% intermediate, 34% advanced, and 7% terminal. The
average survival rate was 1.6 + 0.3 years. Only 20% of the patients underwent treatment. Age, presence of ascites, BCLC
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stage and therapy were predictors of a better prognosis (P < 0.01). A comparison of the two 5-year groups revealed a
statistically significant difference only in global etiology (P < 0.05) and alpha-fetoprotein (AFP) levels (P < 0.01).

Research conclusions

In this study, analyzing patients with a new diagnosis of HCC between 2010-2019, hepatitis C virus infection was the
most common etiology. Most patients presented with an advanced stage disease and poor prognosis. When comparing
the two 5-year groups, we observed a statistically significant difference only in global etiology (P < 0.05) and AFP levels (
P <0.01).

Research perspectives

HCC remains undertreated or inappropriately treated despite the positive advances in diagnosis and treatment in recent
years. We hope these findings will be a stimulus for the improved surveillance of patients at risk according to the
guidelines of scientific societies, with the subsequent better use of the various therapies available.
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