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Abstract
Primary liver cancer represents the 4th most common tumor in males (4% of all cancers) and the 7th most 
common tumor in females (2.3% of all cancers), with a prevalence of 53/100,000 in males and 22/100,000 in 
females (male-to-female ratio = 2:1). In the majority of the cases, hepatocellular carcinoma (HCC) develops in 
patients with cirrhosis and thus the risk factors for HCC and chronic liver disease are overlapping. Viral infections 
(hepatitis B virus, hepatitis C virus), alcohol and fat (nonalcoholic fatty liver disease/non-alcoholic steatohepatitis) 
represent the main risk factors for development of HCC on cirrhotic liver. Several prospective studies reported 
that at present HCC does represent the first cause of death of cirrhotic patients, while in the past morbidity and 
mortality in cirrhosis were mainly determined by other non-neoplastic complications of the disease. From a clinical 
point of view, staging systems in HCC should define outcome prediction and treatment assignment. Due to the 
nature of HCC, the main prognostic variables are the tumor stage, liver function and performance status. The most 
accepted clinical classification of HCC has been proposed by the Barcelona Clinic Liver Cancer. The BCLC staging 
system has come to be widely accepted in clinical practice and is also being used for many clinical trials of new 
drugs to treat HCC. Therefore, it has become the de facto  staging system that is used.
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INTRODUCTION
Hepatocellular carcinoma (HCC) represents one of the most common human neoplasm, being one of the 
leading mortality worldwide[1,2]. The main feature of HCC consists in that it affects mostly patients with liver 
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cirrhosis, often of viral [hepatitis B virus (HBV), hepatitis C virus (HCV)] or dysmetabolic origin; it means 
that subjects with HCC suffer from three distinct diseases: the cancer, the cirrhosis and the virus, making 
more difficult the clinical management of these people.

Indeed, it is known that the mechanisms of hepatocarcinogenesis result from the combination of several 
causes, such as genetic, immunological, virus-related, environmental and host factors. Host-related factors 
include male gender, age of at least 50 years, family predisposition, obesity, advanced liver fibrosis or cirrhosis 
and co-infection with other hepatotropic viruses and human immunodeficiency virus. Environmental 
factors include heavy alcohol abuse, cigarette smoking, and exposure to aflatoxin[3].

From a clinical point of view, it should be considered that these people, often critically ill individuals, often 
elderly, may suffer from clinically relevant abnormalities of haemostasis, renal function and electrolyte 
balance, and finally often suffer from systemic diseases (heart, lung).

At present HCC does represent the first cause of death of cirrhotic patients[2], while in the past morbidity 
and mortality in cirrhosis were mainly determined by other complications of the disease, such as hepatic 
encephalopathy, upper digestive bleeding from esophageal varices, spontaneous bacterial peritonitis and 
hepatorenal syndrome. This is mainly due to both early diagnosis and optimized treatment of non-oncologic 
complications, that increasing life expectancy might be in parallel with the increase of the HCC incidence.

This review is aimed at analyzing available data on the epidemiology and on the clinical aspects of HCC, 
focusing on the current knowledge about the management of the disease.

EPIDEMIOLOGY
Available international epidemiological data show that primary liver cancer represents the 7th most common 
tumor in males (4% of all cancers) and the 13th most common tumor in females (2.3% of all cancers), with a 
prevalence of 53/100,000 in males and 22/100,000 in females (male-to-female ratio = 2:1)[1,2]. The lifetime (up 
to 74 years of age) risk of diagnosis of HCC is 17‰ in men (1/59) and 5‰ in women (1/199). Primary liver 
cancer is the 5th cause of mortality in men (3rd in subjects 50-69 years old) and the 7th in women (4.5% of 
malignancy-related mortality)[4,5].

Anyway, relevant geographical differences exist. In Chinese and in African populations, the mean age of 
patients with the tumor is appreciably younger. This is in sharp contrast to Japan, where the incidence 
of HCC is the highest in the cohort of men aged 70-79 years. The pattern of HCC occurrence has a clear 
geographical distribution, with the highest incidence rates in East Asia, sub-Saharan Africa, and Melanesia, 
where around 85% of cases occur. In developed regions, the incidence is low with the exception of Southern 
Europe where the incidence in men is significantly higher than in other developed regions[2].

There is a growing incidence of HCC worldwide. Overall, the incidence and mortality rates were of 65,000 
and 60,240 cases in Europe and 21,000 and 18,400 cases in the United States in 2008, respectively. It is 
estimated that by 2020 the number of cases will reach 78,000 and 27,000, respectively[2].

Several factors are known to be associated with a higher incidence of HCC: (1) male gender; (2) increasing 
age; (3) environmental and geographic factors; (4) metabolic and genetic factors (e.g., non-alcoholic 
steatohepatitis (NASH), genetic hemochromatosis); (5) viral infection; (6) alcohol intake; (7) oncogenic 
factors (e.g., aflatoxin); and (8) histological stage.

In the majority of the cases, HCC develops in patients with cirrhosis and thus the risk factors for HCC and 
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chronic liver disease are overlapping[1]. From a clinical point of view, it means that most of these patients do 
suffer from three different diseases at the same time, the cirrhosis and the cancer.

In the past morbidity and mortality in cirrhosis were mainly determined by other complications of the 
disease, such as hepatic encephalopathy, upper digestive bleeding from esophageal varices, spontaneous 
bacterial peritonitis, hepatorenal syndrome. This is mainly due to both early diagnosis and optimized 
treatment of non-oncologic complications, that increasing life expectancy might be in parallel with the 
increasing incidence of HCC[6]. A significant cohort effect exists, as highest age-specific rates occur among 
persons aged 75 or older[7].

The most common causes of HCC in the Western countries are nonalcoholic fatty liver disease (NAFLD)/
NASH, HCV infection, followed by alcohol abuse, mixed viral hepatitis plus alcohol abuse, and HBV infec-
tion[1,7-9]. Indeed, previous epidemiological studies have clearly shown that the prevalence and incidence of 
HCC significantly differ in developing countries vs. developed countries, as In Eastern Asia and Middle 
Africa the age-adjusted incidence rate ranges from 20 to 28 cases per 100,000 in men, while this is less than 
five per 100,000 in Northern Europe, Australia and America[10]. More in detail, among risk factors in western 
countries (Europe, America), HCV infection accounts for 60%-70%, HBV for 10%-15%, alcohol for 20% and 
other risk factors (NASH, hemochromatosis, etc.) for the remaining 10%. By contrast, in several areas of Asia 
and Africa, HBV infection is the higher risk factor (up to 70%), while HCV, alcohol and NASH represent less 
than 10%-20%.

The annual incidence of HCC in HBV cirrhotics exceeds 2%, while in chronic carriers without cirrhosis 
the incidence varies between 0.4% and 0.6%, according to gender, age, viral load, geographic area[8,11,12]. 
In patients with hepatitis C virus (HCV) infection the increased risk do coincide with the development 
of cirrhosis, when the yearly incidence varies between 3% and 8%[13-15]. In patients with genetic 
hemochromatosis the annual incidence of HCC following establishment of cirrhosis has been calculated to 
be up to 5%[3,16]. From a clinical point of view, it has been clearly shown that once the cause of liver damage 
has been removed, the incidence of HCC decreases, although it is not fully eliminated[8].

HBV AND HCC
Although rather uncommon, HCC may develop in subjects with chronic HBV infection even in the absence of 
cirrhosis. In patients with HBV-related cirrhosis, the risk of HCC directly correlates with the degree of serum viral 
load (serum HBV DNA levels), with the adjusted hazard ratio higher in persons with HBV DNA > 105 cp/mL than 
in those with HBV DNA levels < 104 cp/mL. It has been clearly shown that the eradication or suppression of 
the HBV replication by interferon or analogues nucleos(t)ides, significantly reduces, although not eliminate, 
the risk of HCC in patients with cirrhosis. Antiviral treatment also decreases the risk of hepatic events, liver-
related and all-cause mortality over a 5-year observation period, particularly among those with maintaned 
viral suppression[17-19].

Several factors seem to increase HCC risk among HBV carriers: demographic (male gender, older age, 
ethnicity, family history of HCC), viral (high viral load, genotype, longer duration of infection, co-infection 
with HCV, HIV or HDV), clinical (cirrhosis) and environmental (exposure to aflatoxin, heavy alcohol abuse 
or cigarette smoking). It has been widely reported that chronically infected males have a higher risk of 
developing HCC if compared to females (2:1 to 3:1)[20,21] while in developed countries, HCC is rare in patients 
under 40 years[20].

One could conclude that: (1) the natural history of chronic hepatitis B is dramatically improved by antiviral 
treatment; (2) prevention of HCC is not achieved in the absence of stable viral suppression; (3) patients with 
stable viral suppression show lower rates of hepatic decompensation as well as liver-related mortality and 
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HCC incidence; and (4) maintained HBV DNA suppression does not fully eliminate the risk of HCC in 
patients with pre-existing cirrhosis[19].

Several prediction models of hepatocellular carcinoma development in chronic HBV patients have been 
proposed. The PAGE-B score has been suggested for assessing HCC risk in HBV afflicted patients[20].

HCV AND HCC
For whom it concerns the natural history of HCV-related cirrhosis, it has been clearly showed that the 
progression of chronic HCV hepatitis to cirrhosis is greatly influenced by the age of the patients: 5% of 
patients under 40 years and 20% of those over 40 years progress to cirrhosis in less than 20 years[20,22]. 
HCC risk in chronic HCV patients depends on the severity of fibrosis stage and the rate of progression is 
approximately 2%-6% per year. It has been established that HCV infected patients have a 15-20 fold risk of 
developing HCC compared with HCV negative patients[22].

Previous papers reported that HCV patients achieving sustained virological response (SVR) have a 
significant reduction of life-threatening complications, such as liver failure and HCC. Cardoso et al.[23] 

reported the cumulative incidence of HCC and of liver-related complications stratified according to the 
response to interferon (IFN) treatment, thus confirming that patients with SVR had a paramount reduction 
of the incidence of HCC with respect to those without SVR. These data were confirmed by Singal et al.[24].

The recent development and widespread availability of the new DAAs of II generation have increased the rate 
of SVR up to 90%-95%, rapidly decreasing the prevalence of HCV infection. Due to the lack of significant 
side effects, on the contrary of previous treatment with IFN plus ribavirin, also HCV patients with advanced 
liver disease or contraindications to IFN might receive this therapy. Although no adequate long-term follow-
ups are to date available, it is possible to predict that the incidence of HCC in HCV cirrhotic patients with 
stable viral eradication will greatly decrease in the next future[25].

Development of HCV-related HCC in subjects with normal liver has been rarely reported[26,27].

In conclusion, it is possible to affirm that: (1) in patients with chronic C hepatitis and cirrhosis no correlation 
exists between serum HCV RNA levels and the severity of the disease, in contrast with HBV-related 
disease[28]; (2) in patients with HCV cirrhosis, HCC development is significantly reduced in SVR, while no 
differences are seen between non responders and untreated people[23]; (3) prevention of HCC is not achieved 
in the absence of SVR[29-31]; (4) due to the paramount virological efficacy of the new DAAs it is possible to 
predict that in the next years the incidence in HCV cirrhosis will be dramatically reduced[32].

LIVER STEATOSIS AND HCC
Fatty liver (NAFLD/NASH) and obesity at present represent the leading cause of HCC, at least in 
developed countries, probably becoming in the next future the main cause for developing HCC[1-4,33]. In 
comparison with the lot of papers on the prevalence of HCC in patients with HBV/HCV chronic infections, 
epidemiological data regarding the prevalence and incidence of HCC in patients with fatty liver are relatively 
scarce. A systematic review[34] reported a prevalence of 0%-3% on a follow-up period between 5.6 and 21 
years in the whole population of NAFLD/NASH people[6]. When only patients with steato-cirrhosis were 
considered, the incidence raise to 2.4% within a follow-up period of 7.2 years and 12.8% with a 3.2-year 
follow-up[34].

In a study of HCC management in a realworld setting, including 18,031 patients with HCC in 14 countries 
(2005-2012), NAFLD accounted for 10%-12% of underlying liver diseases in Europe and North America[35]. 
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According to data from the Surveillance, Epidemiology and End Results (SEER)-Medicare linked database 
between 2004 and 2009, NAFLD represented the third most common cause of HCC, after hepatitis C and 
alcohol-related disease, diagnosed in 14.1% of patients with HCC[36]. During the six-year study period, an 
average annual increase of 9% was reported in patients with NAFLD, compared with a 13% increase in 
patients with hepatitis C.

In a United States population-based study, NAFLD was classified as the most common risk factor for the 
development of HCC (59%) with a cumulative incidence of 0.3% over a 6-year follow-up[37]. In another 
prospective community-based study which evaluated the outcomes of patients with NASH and cirrhosis, 
11.3% of patients developed HCC after a mean follow-up of 7.6 years[38].

As to the prevalence of NAFLD in patients with HCC, several studies showed that steatosis at present does 
surpass HCV and HBV as the first cause of HCC, ranging from 25% to 35% of all cases.

Moreover, other studies reported development of HCC in non cirrhotic NASH liver[39,40]. Thus, it is not 
surprising that NAFLD is the most rapidly increasing indication for liver transplantation (LT) due to HCC.

Beyond advanced liver disease itself[41], several other factors might interact to increase the risk of HCC in 
patients with NAFLD, as follows: (1) type 2 diabetes; (2) obesity; (3) genetic background; and (4) co-factors 
(HBV, HCV, alcohol abuse).

ALCOHOL AND HCC
The relationship between alcohol-related cirrhosis and HCC is now well defined. Alcohol abuse is not only 
one relevant cause of chronic liver disease and cirrhosis, but strongly interacts with other causes of liver 
damage, such as HBV and HCV, worsening the progression of the disease and the development of HCC.

The risk of alcohol-related HCC depends upon several factors, as age, gender (more pronounced among 
females), duration and quantity of alcohol consumption. The 10-year cumulative risk of HCC in patients 
with alcoholic cirrhosis ranges from 7% to 30%[42].

Although quantity and duration of alcohol consumption have been associated with ALD progression[43] 

and an increased risk for developing HCC[44], not all patients who chronically overconsume alcohol develop 
alcoholic cirrhosis and/or HCC. Instead, progression to ALD is inf luenced by the interaction between 
consumption and a constellation of host factors, leading to the development of cirrhosis and HCC in only 
a subset of patients. In other words, although the threshold for development of alcohol-related chronic liver 
disease is well established (> 30 alcohol units for men and > 20 alcohol units for women), it has not been yet 
defined the duration/quantity theshold above which the risk for HCC is strengthened[42].

Probably, other factors might accelerate the progression toward the HCC: genetic factors, ethnicity, first-pass 
metabolism, volume of distribution, and gastric alcohol dehydrogenase kinetics.

RISK OF HCC AND SURVEILLANCE
According to International Guidelines[1,2,4,5,8], several groups of patients are considered to have a higher risk 
of developing HCC, and in these people a strict 6-mo surveillance is mandatory, as follows: (1) cirrhotic 
patients of any etiology, regardless of Child-Pugh class; (2) non cirrhotic patients with chronic hepatitis B; 
(3) inactive hepatitis B carriers with viraemia > 2000 UI/mL (evidence 3b, strength B for Western patients; 
evidence 1b, strength A for Asian patients); (4) non cirrhotic patients with chronic hepatitis C and liver 
fibrosis ≥ F3 Metavir, or ≥ 10 kpa at transient elastography (evidence 5, strength D for Western patients; 

Puoti. Hepatoma Res 2018;4:57  I  http://dx.doi.org/10.20517/2394-5079.2018.67                                                         Page 5 of 11



evidence 3b, strength B for Asian patients); and (5) successfully treated patients with chronic hepatitis B and 
C (undetectable viraemia), but belonging to any of the previous at risk categories prior to starting antiviral 
treatment.

The recently published American guidelines[8]: (1) recommend surveillance of adults with cirrhosis because 
it improves overall survival (quality/certainty of evidence: moderate - strength of recommendation: strong); 
(2) suggest surveillance using ultra-sound (US), with or without alpha-fetoprotein (AFP), every 6 months 
(quality/certainty of evidence: low strength of recommendation: conditional); and (3) suggest not performing 
surveillance of patients with Child-Pugh class C cirrhosis unless they are on the transplant waiting list, 
given the low anticipated survival for these patients. (quality/certainty of the evidence: low strength of 
recommendation: conditional).

In conclusion, the lower risk for developing HCC on cirrhosis is seen in: (1) female gender; (2) age < 50 years; 
(3) fine US eco-pattern, no macronodules; (4) Child A class; and (5) normal alfa fetoprotein levels.

By contrast, patients at the higher risk of HCC show the following features: (1) male gender; (2) age > 60 
years, long history of disease; (3) Asian, African (> 20-40 years); (4) Child B/C classes; (5) persistently high 
AFP; and (6) US-pattern “coarse nodular” [Table 1].

CLINICAL ASPECTS
The knowledge of the natural history of the disease and prognostic predictors is crucial to estimate the 
outcome of a given individual and the potential impact of conventional or investigational treatments, as well 
as to design prospective trials. Survival has improved because of the advancement of the time of diagnosis 
(lead-time bias) and the increase in the therapeutic efficacy[45].

When managing HCC in cirrhotic patients, it should be considered that these people: (1) often are critically 
ill individuals; (2) often elderly; (3) may suffer from clinically relevant abnormalities of haemostasis, renal 
function and electrolyte balance; and (4) often suffer from systemic diseases (heart, lung).

Several clinical factors might increase mortality in these patients, thus worsening the natural history of the 
disease and hampering the possibility of effective treatments, such as extra hepatic diseases (lung, heart, kid-
ney diseases), diabetes, obesity, etc.

It should be considered that cirrhotic patients often are elderly people, with a long history of disease. 
Furthermore, the relative risk of liver cancer (95% confidence interval) in obese elderly persons with BMI > 
35 kg/m2 has been calculated at 4.52 vs. 1.68 of all other cancer[46]. In these subjects, surveillance for HCC 
improves the survival of elderly cirrhotic patients by expanding the percentage of cancers amenable to 
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Table 1. Comparison of demographic, clinical and US risk factors for HCC development

Lower risk Higher risk
Gender Female Male 

Age < 50 year > 60 year*

Etiology Single Multiple 

Co-factors No Yes

Child A B/C

US pattern Fine Coarse nodular

Macronodules No Yes

AFP Normal Increased 

*Asian, African (> 20-40 years). HCC: hepatocellular carcinoma



effective treatments[47]. Several studies have shown that elderly patients with HCC have a worse prognosis 
compared to non-elderly ones, but such difference is not due to higher age, but rather seems to be the 
consequence of undertreatment[48]. In elderly patients undergoing treatment, survival was unaffected by 
age[49].

From a clinical point of view, staging systems in HCC should define outcome prediction and treatment 
assignment. Due to the nature of HCC, the main prognostic variables are tumor stage, liver function and 
performance status[8].

The most accepted clinical classification of HCC has been proposed by the Barcelona Clinic Liver Cancer[3]. 
The BCLC staging system has come to be widely accepted in clinical practice and is also being used for 
many clinical trials of new drugs to treat HCC. Therefore, it has become the de facto staging system that is 
used, and it was first endorsed by the EASL[8], and thereafter by the AASLD guidelines for the management 
of HCC[3].

This clinical classification does stratify patients with HCC into 5 different stages (stage 0 and stages A to D), 
according to the ECOG Performance Status (PST) and the Child Pugh Classification. Each stage is further 
subdivided according to four pre-established prognostic clinical and biochemical parameters (size of the 
nodule, number of nodules, portal pressure, bilirubin levels).

Beyond its clinical utility, the BCLC staging allows to allocate stage-specific treatment strategies and predicts 
expected survival.

In summary: (1) The main established parameters for the definition of the stage of HCC are: 1) tumor sta-
tus; 2) number and size of nodules; 3) presence/absence of macrovascular invasion; 4) presence/absence of 
extraheaptic spread; 5) liver function; 6) Child-Pugh class; 7) serum bilirubin; 8) albumin levels; 9) presence/
absence of portal hypertension; 10) physical status; 11) ECOG classification; and 12) presence of symptoms; 
(2) prognosis prediction is defined by variables related to tumor status (size, number, vascular invasion, N1, 
M1), liver function (Child-Pugh’s) and health status (Eastern Cooperative Oncology Group, ECOG); and (3) 
treatment allocation incorporates treatment dependant variables, which have been shown to influence thera-
peutic outcome, such as bilirubin, portal hypertension or presence of symptoms-ECOG.

The 5-stage classification[1,4-6] categorizes patients into very early HCC (stage 0), early HCC (stage A), 
intermediate HCC (stage B), advanced HCC (stage C) and end-stage HCC (stage D).

Stage 0 - patients in the BCLC stage 0 are well-preserved liver function, belonging to the Child Pugh class 
A and with a performance status 0. In this “very early” status there is a single nodule with size < 2 cm (or 
carcinoma in situ) without vascular invasion/satellites; portal pressure and bilirubin may be normal or 
increased. In the first case, patients are suitable for curative treatment as resection; on the contrary, if portal 
pressure and/or bilirubin levels are increased or extra-hepatic associated disease are present, resection might 
be contraindicated, and patients should undergo other curative treatments, such as liver transplantation, or 
local ablation with percutaneous ethanol injection (PEI) or radiofrequency ablation (RFA).

Stage A - patients in the BCLC stage A (early stage) show the following features: (1) single HCC nodule > 2 
cm but < 5 cm, or three nodules < 3 cm; (2) ECOG 0; (3) Child Pugh Class A or B; and (4) absence/presence 
of associated extra-hepatic diseases.

In the absence of associated diseases, the patients might be candidates to liver transplantation; otherwise, 
local ablation with PEI or RFA should be considered. Single tumors beyond 5 cm are still considered for 
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surgical resection as first option, because if modern MRI is applied in pre-operative staging, the fact that 
solitary large tumors remain single and with no macrovascular involvement - which might be common in 
HBV-related HCC - reflects a more benign biological behaviour[8].

Variables related to liver function are relevant for candidates to resection. Absence of clinically relevant 
portal hypertension and normal bilirubin are key predictors of survival in patients with single tumors 
undergoing resection[50,51]. Similarly, Child-Pugh class A is the strongest prognostic variable in patients 
undergoing local ablation, along with tumor size and response to treatment[50]. Since liver transplantation 
may potentially cure both the tumor and the underlying liver disease, variables mostly related with HCC 
have been clearly established as prognostic factors (single tumors < 5 cm or 3 nodules < 3 cm), defining the 
so-called Milan criteria.

Stage B - patients in the intermediate stage B show multinodular asymptomatic HCC without an 
invasive pattern. Liver function may be preserved (Child A), or early decompensation might be seen 
(Child B). Performance Status is = 0. These patients might receive a survival benefit from transarterial 
chemoembolization, while other treatments such PEI or RFA should be avoided.

Stage C - these subjects suffer from advanced HCC (N1, M1), that consists of macroscopic vascular invasion 
(portal vein invasion), extrahepatic spread (lymph nodes and metastasis) or cancer-related symptoms 
(performance status 1-2). They cannot receive treatments other than first line therapy with sorafenib.

Stage D - patients with terminal stage (stage D) have decompensed cirrhosis (Child C) and PST > 2. Only 
supportive, symptomatic treatment can be offered.

Prognosis and survival
Due to the high clinical variability among the different stages of the BCLC classification, a significant 
difference in terms of survival exist.

Patients presenting with very early (stage 0) and early-stage diseases (stage A) represent 20%-30% of patients 
with HCC. This group, suitable for curative treatments such as resection, liver transplantation, or local 
ablation with PEI or RFA, have a 5-year survival of 50%-70%.

By contrast, patients in intermediate stage B and more advanced stage C stages, who account for 50%-60% 
of patients, have a poorer prognosis, presenting a 3-year overall survival of 10%-40%. Finally, symptomatic 
subjects with end-stage disease (stage D; 10%-20%) have a survival < 3 months.

Several new tools will be available to identify cirrhotic patients at higher risk to develop HCC, such as 
DNA-fusion genes, genetic mutations and epigenetic changes, messenger RNA (mRNA), non-coding RNA-
including microRNAs (miRNA), long non-coding RNAs (lncRNA) and other species, proteins and post-
translational protein modifications (e.g., phosphorylation), metabolites and antibodies, AFP L3, des-gamma 
carboxy prothombin[8,52,53]. In the next future, these tools would be possible biomarkers for prognosis, 
diagnosis and as therapeutic targets for hepatocellular carcinoma.

OPEN ISSUES AND CONCLUSIONS
Despite substantial advancements in the knowledge and the management of patients with cirrhosis 
and HCC, several controversies and open issues exist, regarding the timing of surveillance, the optimal 
diagnostic tools, the increase of HCC after treatment with new DAAs, etc.[8].

There is considerable debate regarding this latter issue. Indeed, two years ago, two papers from Spain and 
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Italy suggested an unexpected high rate of early HCC recurrence in patients with HCV-related HCC treated 
with new DAAs[54,55]. There are several hypotheses as to why DAA treatment may lead to higher recurrence 
rates in HCC, one of which is that the activation of regeneration mechanisms through cure of inflammation 
could lead to growth of precancerous lesions. Another hypothesis involves the liver-specific microRNA 122, 
which reduces tumourigenesis, angiogenesis and intrahepatic metastasis, and is downregulated by DAA 
therapy[56].

Further papers do not confirm this suggestions, showing that DAA treatment is not associated with HCC 
recurrence after viral clearance in patients with HCV-related cirrhosis and previous history of HCC[57,58].

Another issue to be further evaluated regards the diagnostic evaluation of suspected HCC with multiphasic 
CT or multiphasic MRI[8]. The AASLD recommends diagnostic evaluation for HCC with either multiphasic 
CT or multiphasic MRI because of similar diagnostic performance characteristics. The selection of the 
optimal modality and contrast agent for a particular patient depends on multiple factors beyond diagnostic 
accuracy. These include modality availability, scan time, through- put, scheduling backlog, institutional 
technical capability, examination costs and charges, radiologist expertise, patient preference, and safety 
considerations[8].

In conclusion, in the 21st century, HCC in patients with cirrhosis should be rather regarded as a preventable 
and treatable disease with current available treatments and not as the beginning of the end, leading 
inevitably to death. Diagnosis of HCC at present no more implies a “Chronicle of a death foretold”.
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