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Preface

This book describes the pathobiology of hepatocellular carcinoma
underlining its clinical impact in terms of diagnosis, prognosis and novel
therapeutic management. In Europe, the common background of HCC is
generally viral or alcoholic cirrhosis, however, an increasing number of
HCCs develops on inflammatory conditions such as NASH or NAFLD
related to metabolic syndrome. The process of carcinogenesis in cirrhotic
patients is a multistep process ranging from regenerative to dysplastic
nodules characterized by specific alterations including genetic or epigenetic
abnormalities. In this context, the tumor microenvironment (i.e., immune and
inflammatory response and stromal reaction) is crucial for the transition from
the dysplastic nodule to HCC. Extracellular matrix proteins, tetraspanins,
ADAMs, TGF-B and the lysophosphatidic acid (LPA) signaling axis are just
few examples of mediators that will be reviewed in this book as paradigms in
the process of HCC development and progression. The growing knowledges in
the complex crosstalk between HCC cells and microenvironment and in the
signaling pathways involved will make possible novel target therapies and
patient outcome improvements.



Introduction to Hepatocellular
Carcinoma (HCC)

Hepatocellular carcinoma (HCC) is considered the sixth most common
cancer worldwide and the third malignancy as cause of cancer-related death. In
the last 30 years, in USA, there has been a significant increase of HCC
incidence (which probably reflects HCV incidence) that is still growing. To
date, lung, breast, prostate and colorectal cancer are considered the “four big
killer” in USA. However, a predictive study shows that HCC will become the
third leading cause of cancer-related deaths by 2030 [1]. This may seem
surprising considering the predicted reduction of incidence of both HBV and
HCV infection, but it is not surprising considering the increased lifespan of
chronic HCV patients and the emerging HCC risk factors. What is really
changing is the fraction of HCC not related to common risk factors and so
the significant increasing incidence of metabolic conditions such as diabetes,
obesity and metabolic syndrome could explain HCC increase. HCC will
become a very frequent tumor strongly influenced by life style. Accordingly,
liver steatosis or NASH can be considered precancerous conditions. Several
environmental and biological factors are involved in liver cancer development,
but many studies are necessary to understand better its pathobiology.
Therefore, aim of this book is to overview most of the actual knowledge about
the pathobiology underlying HCC development and progression and how this
knowledge may improve the management of HCC patients.



XVviii

Antonio Mazzocca, Pasquale Agosti and Carlo Sabba

(1]

Reference

Lola Rahib, Benjamin D. Smith, Rhonda Aizenberg, Allison B.
Rosenzweig, Julie M. Fleshman, Lynn M. Matrisian. 2014. “Projecting
Cancer Incidence and Deaths to 2030: The Unexpected Burden of
Thyroid, Liver, and Pancreas Cancers in the United States.” Cancer Res
74:2913-21.



Contents

Author Biography vii
Abbreviations ix
Preface XV
Introduction to Hepatocellular Carcinoma (HCC) xvii
Chapter 1 Pathobiology of HCC: The Role of Risk Factors 1
Chapter 2 Natural History of HCC 11
Chapter 3 Pathobiology of HCC: The Role of Genetic

and Epigenetic Factors 17

Chapter 4 Pathobiology of HCC: The Role of Microenvironment 39

Chapter 5 HCC Heterogeneity 57
Chapter 6 Clinical Aspects of HCC: The Screening 61
Chapter 7 Clinical Aspects of HCC: The Prognosis 71
Chapter 8 Clinical Aspects of HCC: The Prevention 83
Chapter 9 Clinical Aspects of HCC: The Therapy 85
Conclusion 99

Index 101



Chapter 1

Pathobiology of HCC:
The Role of Risk Factors

The Role of the Known
Environmental Risk Factors

Inflammation, regeneration and fibrosis are the three common features of
liver cirrhosis, which is the most common background for HCC development.
Known factors associated with an increased risk for HCC are hepatitis B or
hepatitis C chronic infection, ethanol chronic consumption, non-alcoholic fatty
liver disease (NAFLD), nonalcoholic steatohepatitis (NASH), aflatoxin B1 or
other food contaminant fungal toxins. Other factors less commonly associated
are hereafter listed and include hemochromatosis, primary biliary cirrhosis,
Wilson’s disease, al antitrypsin deficiency, porphyria cutanea tarda, glycogen
storage diseases, citrullinemia, tyrosinemia, autoimmune hepatitis and alagille
syndrome of infants. Liver cirrhosis is considered a pre-malignant condition,
but not all cirrhotic patients have similar cancer risk. For example, cirrhotic
patients with older age, male gender, and severity of hepatopathy have an
increased risk of developing HCC. Co-infections such as HBV and HCV,
HCV and HIV, or HCV plus alcohol greatly increase the cancer risk. Most
cases of HCC (about 80%) occur in sub-Saharan Africa or in Eastern Asia.
Other high-rate areas include Senegal, Gambia and South Korea. Southern
European countries including Italy are medium-rate areas. Also, the incidence
of HCC can vary largely among populations living in the same region. For
instance, HCC rates are 2 times higher in Asians than in African Americans



