Fntroduction

INTRODUCTION

Worldwide, there is a growing incidence of
hepatocellular carcinoma (HCC). It is the sixth lno@mmon
cancer, the third cause of cancer related deathaecounts for
7% of all cancers. HCC represents more than 90%riofary
liver cancers. Overall, the incidence and mortaktes were of
65,000 and 60,240 cases in Europe and 21,000 gadQ.8ases
in the United States in 2008, respectively. Its8reated that by
2020 the number of cases will reach 78,000 and 07,0
respectivelyLlovet et al., 2012).

Egypt has the highest prevalence of HCV in the @vorl
and the prevalence of HCC is increasing in the lasirs
(Shaker et al., 2013).

Alpha fetoprotein may be elevated in chronic liver
disease, especially in viral hepatitis, in the albseof HCC. It
has been estimated that approximately 20% of patiesth
chronic hepatitis (of any cause) and 40% of patientth
cirrhosis may have alpha fetoprotein levels betwHeand 400
ng/ml. The differential diagnosis of elevated algétoprotein
levels also includes gastric, biliary, pancreafinaers and germ
cell tumors(Colombo, 2002).

The relatively poor specificity of conventional b
fetoproteins levels has led to a search for monsigee and
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specific markers. Other tumor markers include seiDes-
gamma-carboxyprothrombin (DCP) that has been used f
screening of HCC. The failure of hepatoma cellsexpress
prothrombin carboxylase leads to a higher DCP sdavals.
The sensitivity of DCP is better than that of algaeprotein
only in larger tumors and hence is of limited bénefclinical
practice(Okuda et al., 1999).

However, neither DCP nor AFP is optimal to
complement ultrasound in the detection of early HCC
Development of novel biomarkers for the early debdec of
HCC thus remains an important target before a Itinealgh
appears on HCC surveillance and early intervent@kuda et
al., 1999).

Osteopontin (OPN) is a phosphorylated glycoprotein
secreted by activated macrophages, leukocytesaencited T
lymphocytes. Over-expression of OPN has been found
variety of cancers, including carcinomas of stomduieast,
prostate, lung, colon, and liver. OPN over-exp@ssended to
be associated with the presence of tumor vascwasion and
advanced tumor grade, thus, indicating poor prognécr
patients with HCC, it may also have predictive ptitd for
HCC invasion and metastasis. Also it was found that
Interference of osteopontin expression inhibitsitivasion and
metastasis of human hepatocellular carcinoma, dpens the
potential for OPN directed treatment that couldatlyeenhance
outcomes for HCC patien({Pan et al., 2003)
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Aim of the Work

AIM OF THE WORK

To evaluate the plasma level of osteopontin ingpési
with different stages of hepatocellular carcinomaverify the
possibility of using its level as a potential biogker for
progression of HCC.
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HEPATOCELLULAR CARCINOMA
(HCC)

Introduction:

Hepatocellular carcinoma (HCC) is a major health
problem worldwide as more than 700,000 cases agndsed
yearly(Bazine et al., 2014).

Hepatocellular carcinoma (HCC) has become the third
most common malignancy worldwide with very poorgmosis,
rendering it the fourth highest cause of canceateel deaths
(Soliman et al., 2010)

Epidemiology:

Although HCC is the most common primary hepatic
malignancy worldwide, there are striking variatioms its
incidence in various parts of the world, with thejon burden
of disease falling on the developing wo(ldhanasekaran et
al., 2012).

The epidemiology of HCC is changing as a result of
immigration to Europe and North America. Immigratadghese
countries bring with them the prevalence of chrowical
hepatitis that exists in their home counti(®serman, 2010).
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HCC is a major health problem in Egypt and its
incidence is increasing. The high prevalence of H@féction
makes screening programs and surveillance of thasents a
very important tool to early detect cases of stH&llCs(Shaker
et al., 2013).

In Egypt, HCC has nearly doubled over the last deca
from 4.0% in 1993 to 7.2% in 2002 among patientshwi
chronic liver disease (CLD). The development of HRC
mainly due to the high rate of hepatitis B and @dtions
among Egyptian patien{gl-Zayadi et al., 2005).

Incidence:

The incidence of HCC varies across the world. Mban
80% of HCCs develop in Asian and African countriehere
between 40% and 90% of HCCs are attributable torgbr
hepatitis B(Yang and Roberts, 2010a).

The numbers of incident cases and liver cancehdeat
similar because most HCCs are detected at an agldatage in
patients with underlying liver dysfunction, makitigs a highly
lethal cance(fYang and Roberts, 2010b

Although the majority of the cases occur in Asial an
Africa, the incidence has also been rising in tleeedbped
world. In the United States, the incidence hadddpmver the
last three decades with over 20,000 cases estintatdoe
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diagnosed in 201({Dhanasekaran et aJ 2012) The incidence
of HCC increases with age, reaching its highesvalemce
among those aged over 65 yedE-Serag and Rudolph.,
2007).

The age at which HCC appears also varies accotding
gender, geographic area, and risk factors assdomth cancer
development. In most areas female age is highar thale
(Bosch et al., 2004)

In high-incidence areas where HBV is the main egad
agent, the peak age appears after 40 years, whilw-
incidence areas such as the USA, the peak age rapgpey@nd
75 yeargBosch et al., 2004)

The male predominance may be due to specific geneti
and hormonal profiles together with a higher premak of risk
factors such as viral infections, alcoholism analsimg (Bruix
and Sherman, 2005)

Etiology:
1-Chronic hepatitis C virus infection (HCV):

Hepatitis C virus is a Hepaci-virus that infects
hepatocytes and some lymphocytes [It chronicaligats about
120-170 million people world-wide, resulting in aib&50,000
deaths annuall{fDonlin et al., 2014).
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A direct role of hepatitis C virus (HCV) in
hepatocarcinogenesis hasn't been clarified, howetveeems
that cirrhosis is the common route through whichesal risk
factors act and induce carcinogend&isGarem et al., 2014)
Once cirrhosis is established, patients are at risk
hepatocellular carcinoma (HCC) and decompensation,
characterized by ascites, variceal hemorrhage, epatc
encephalopathy (HE), and survival decreases frone@an of
12 years to 2 yedKing et al., 2014).

2- Hepatitis B virus infection (HBV):

Chronic HBV infection is usually characterized et
presence of hepatitis B surface antigen (HBsAghe serum
for at least 6 months after exposure to the viRgients with
chronic HBV infection have a more than 100-fold reased
risk of HCC occurrence compared with uninfectedivittlal
(Song et al., 2013).

High HBV load and chronic hepatitis B (CHB) infeanti
increase the risk of developing HCC. HBV is a DNitusg that
can integrate DNA into host genome there by ine&re¢hs yield
of trans-activator protein HBsAg that may deregulatany
pathways involving in metabolism of ce(l&yub et al., 2013).

The viral genotype is another factor that affec@soer
risk. Genotype C has a higher risk of causing H®@nt
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genotype B, and genotype D has a higher cancerthiak
genotype A(Tan, 2011).

3- Combined HCV and HBV infections:

Hepatitis B virus and (HCV) co-infection is not
uncommon as a result of similar routes of infectiBatients
who are co-infected represent a unique group witlerde
serologic profilegCrockett and Keeffe, 2005).

Only a small number of HCV patients were co-infdcte
with HBV, patients with documented HBV viremia weat a
significantly higher risk for cirrhosis, HCC, andevall death
than HCV mono-infected patients. Absence of HBMioapion
was associated with a clinical course similar tat tof HCV
mono-infected patienf¥ruse et al., 2014).

4-Combined HBV and HDV infection:

Hepatitis D virus (HDV) super-infection in patiewsth
chronic hepatitis B leads to accelerated liver npjuearly
cirrhosis, and decompensation. It may be speculdked
hepatocellular carcinoma (HCC) may differ in themsdients
from HBV mono-infectionwith more aggressive course
combined HBV and HDV infection(Yang and Roberts,
2010Db).
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5- Human immunodeficiency virus (HIV):

The incidence of HCC in patients with HIV is rising
HCC in HIV almost invariably occurs in the conteXtHCV or
HBV co-infection and, on account of shared modes of
transmissior{MacDonald et al., 2008).

Several reports have outlined a more aggressivieseami
HCC in HIV-infected patient@Di Benedetto et al., 2013).

6- Co-infection of HCV and Schistosoma mansoni.

Schistosomiasis is a common parasitic infestation i
some parts of the world. In Egypt, Schistosomi&sia major
public health problem and infection with Schistosomansoni
constitutes a major cause of liver dise@Semaa et al., 2008).

Schistosoma infection increased the risk of HCQy on
the presence of HCV, whereas isolated S. mansdection
does no(Hassan et al., 2002).

7- Alcohol:

Chronic alcohol use of greater than 80 g/day foremo
than 10 years increases the risk for HCC approxindi-fold;
alcohol use of less than 80 g/day is associated winon-
significant increased risk for HCQMorgan et al., 2004).
Although heavy alcohol intake is associated withe th
development of cirrhosis, there is still a contmsyeabout a
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direct effect of alcohol on the development of HGGvon et
al., 2010).

8- Diabetes mellitus, non-alcoholic fatty liver disease
and obesity:

Epidemiological studies have shown that obesityiisk
factor for hepatocellular carcinoma. Similar stgditirther
indicate that diabetes is also a major risk fadBwth obesity
and diabetes are frequently associated with nohalaofatty
liver diseas€Caldwell et al., 2004).

Nonalcoholic fatty liver disease (NAFLD) is intinedy
related to insulin resistance and ranges from &herourse to
liver fibrosis and cirrhosiéllinait et al., 2013).

Nonalcoholic fatty liver disease is the hepatic
manifestation of the metabolic syndrome, amongsg¢ th
numerous patho-genetic factors, oxidative stresisaguoptosis
of hepatocytes initiate many inflammatory procesaed are
involved in the progression of disease, particylarh
transformation of non-alcoholic steatohepatitis G to
cirrhosis(Celinski et al., 2014).

9-Aflatoxin:

Aflatoxins (AFT) are secondary metabolites produbgd
some Aspergillus species that contaminate foochdwstorage,
production and processing. Due to their high tayicand
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mutagenic, teratogenic and carcinogenic effeces; tave long
been suggested as possible an etiologic agent o€ HC
(Felizardo and Camara, 2013).

Aflatoxin B is a mycotoxin that acts synergistigaiith
HBV in the pathogenesis of HCC. Aflatoxin causes ADN
mutations, particularly of the TP53 gene, that rattde the
tumor suppressor function of pf8ang and Roberts., 2010).

Aflatoxin Bl (AFB1) is the most well-known
bioaccumulative toxin involved in the developmetHCC
(Matsuda et al., 2013).

10- Congenital disorders:

a) Hereditary hemochromatosis (HH)is a strong risk factor
for hepatocellular cancer, and mutations in HeEgene
associated with HH and iron overlo@igudo et al., 2013).
However, a cross-sectional study showed that pssgye to
HCC among hemochromatotic patients is mostly véiab
from one population to another, depending mainly on
exposure to environmental factors that synergieectirrent
underlying gene mutatiofWillis et al., 2005).

b) Alpha-1-antitrypsin_deficiency (A1ATD) is one of the
most common genetic causes of liver disease. It is
characterized by accumulation of a misfolded secyet
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protein in the endoplasmic reticulum of liver cglGhu et
al., 2014).

Epidemiology studies revealed that severe A1AT@ is
significant risk factor for cirrhosis and HCC uratd to the
presence of HBV or HCV infections. However, predsifion
to HCC in moderate A1ATD is raf@opic et al., 2012).

El —Okabi et al. (1990found that 2 \40 patients with
HCC had Alpha —1-antitrypsin deficiency and 2\1bgratwith
cirrhosis (12%). They concluded that cases with haki-
antitrypsian deficiency should be followed up aally and
laboratory for their susceptibility to develop biosis and HCC.

11-Hepatic venous disease

Budd-Chiari syndrome (BCS) is a diverse group of
conditions associated with obstructions of hepat@nous
outflow at the level of the large hepatic vein (H@) the
extrahepatic segment of the inferior vena cava JIiai et al.,
2015).

Obstruction of hepatic venous outflow tract leads t
sinusoidal congestion, ischemic injury to liverlsgand portal
vein hypertension, subsequently leading to hepairgestion
with necrosis, regeneration, fibrosis, and livertmsis.

Patients with BCS have been reported to be assdciat
with hepatocellular carcinoma (HCQ)iu et al., 2013).
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Management of hepatocellular carcinoma:
1) Screening of HCC:

Surveillance for HCC is considered a standard o &ar
patients with chronic liver disease who are at atkeveloping
this malignancy. Several studies have shown thatedlance
can improve the prognosis of patients diagnosedh WMCC
through an increased likelihood of application afative or
effective treatmen{Giannini et al., 2013).

The most commonly used surveillance tests for H&C a
the alpha-fetoprotein (AFP) and hepatic ultrasouiufs)
(Flores and Marrero, 2014).

US is performed in populations at risk such ashotic
patients, non-cirrhotic HBV carriers with activeplagitis or a
family history of HCC, non-cirrhotic patients witbhronic
hepatitis C or advanced liver fibrosifHennedige and
Venkatesh, 2013).

Hepatocellular carcinoma surveillance lacks a bédia
biomarker. Alpha-fetoprotein (AFP) is the most wydesed.
However, not all HCCs secrete AlcEhou et al., 2012).

The combination of ultrasonography (US) and AFP is
commonly used for surveillance of HCC. Howevehas been
recognized that AFP has limited sensitivity andcdpsty for
HCC while US is an indirect diagnostic method dejyeg on
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operator skill and has limited ability to differeate HCC from
non-neoplastic noduld€heng et al., 2014).

AFP has a sensitivity and specificity for detectiHGC
in the range of 41-65% and 80-90%, respectivelygnvan
AFP cut-off value at 20 ng/ml is used. However tofp0% of
patients with HCC have an AFP level below 20 ng/$dng et
al., 2013).

But the clinical value of AFP is challenged in nete
years due to low sensitivity and specificity. Indamn, AFP
levels greater than 500 ng/ml are correlated viighttimor size:
80% of small HCC show no increase of AFP conceotmat
(Zhou et al., 2012).

The surveillance interval should be dictated by the
expected doubling volume time of the surveyed tyrand not
by the degree of the inherent risk of HCC. Mediawlaling
volume time of untreated HCC is around 170 d&/jsinnini et
al., 2013).

Screening should be performed by expert persorlin a
risky population using abdominal US every 6 mor{tBASAL,
2012).Screening should be performed to all high risk gsou
All cirrhotic patients: Non-cirrhotic patients: HBYAhfection
(carrier) HCV (Metavir score 3 or 4) NASH, Alcoholand
Haemochromatosis, However, according Egyptian $paié¢
liver cancer Screening for HCC should be done lidnigh risk
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patients with AFP and abdominal U/S with time intdrevery
4 monthg ESLC, 2011).

Small nodules less than 1cm detected on US shaald b
followed every 3—4 months in the first year andrg\&months
thereafte(Hennedige and Venkatesh, 2013).

Target population

Table (1): Groups for whom HCC surveillance is
recommended or in whom the risk of HCC is increg&rdix
and Sherman, 2011)

Surveillance recommended

Population group Incidence of HCC

Asian male hepatitis B carriers over age 40 0.840p@r year

Asian female hepatitis B carriers over age 50 06340per year

-

Hepatitis B carrier with family history agfincidence higher thal

HCC without family history
African/North  American  Blacks withHCC occurs at a younger
hepatitis B age

Cirrhotic hepatitis B carriers 3-8% per year

Hepatitis C cirrhosis 3-5% per year

Stage IV primary biliary cirrhosis 3-5% per year

Genetic hemochromatosis and cirrhosis Unknown, grabably >

1.5% per year

Alpha 1-antitrypsin deficiency and cirrhosis Unkmgwbut probably 3
1.5% per year

Other cirrhosis Unknown

Surveillance benefit uncertain

Hepatitis B carriers younger than 40 (males)0.2% per year
or 50 (females)

Hepatitis C and stage 3 fibrosis < 1.5% per year

Non-cirrhotic NAFLD < 1.5% per year
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