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Keywords: Abstract: Hepatocellular carcinoma is a problem for the world's
Hepatocellular carcinoma, health. a predicted incidence of more than 1 million cases by 2025.
metabolic syndrome, stage of With over 90% of cases, hepatocellular carcinoma (HCC) is the most
liver cancer local disease, liver prevalent kind of liver cancer. The main risk factors for HCC
cirrhosis, treatment. development are hepatitis B and C virus infection, while non-

alcoholic steatohepatitis linked to metabolic syndrome or diabetes
mellitus is increasingly common in the west. Furthermore, HCC with
non-alcoholic steatohepatitis-associated molecular pathogensis is
distinct. A quarter of all HCCs have potentially treatable mutations
that have not yet been applied in clinical settings. When clinical
deterioration occurs, HCC is frequently detected, and survival is then
assessed as a risk factor. utilizing alfa-fetoprotein (AFP), a serum
maker, frequently in conjunction with ultrasound. The accuracy of
monitoring is currently being improved by testing a number of other
serologic indicators. More advanced imaging techniques, such CT
scan and MRI, which have multiphasic contract enhancing
capabilities, are frequently needed for the diagnosis of HCC. When
serum AFP levels are significantly increased, which happens in less
than half of cases at the time of diagnosis, it can be useful to use
serum AFP alone. When the diagnosis of HCC is still undetermined,
a liver biopsy might be used to confirm the diagnosis. The present
requirement for molecular information, which necessitates tissue or
liquid biopsies, challenges diagnosis based on non-invasive criteria.
The management of patients with advanced HCC has been altered by
recent significant developments. Checkpoint inhibitors, tyrosine, and
even combinations of two immunotherapy treatments are among the
combination medicines that new trials are investigating. The results
of these trials are anticipated to alter the HCC management
environment at all evolutionary stages.
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1. Introduction:

The diagnosis of hepatocellular carcinoma (HCC)
is distinctive in that it frequently relies on
noninvasive rather than histological criteria. The
well-defined risk groups for its development,
bleeding diathesis in cirrhotic patients, technical
challenges in some locations, challenges in
differentiating between malignant and benign
lesions even with a biopsy specimen, and the
presence of distinctive serum tumor markers and
radiological findings are the justifications behind
the preference for noninvasive diagnostic criteria
by hepatologists for defining the presence of
HCC. However, as the noninvasive diagnostic
criteria necessarily include a risk of false-positive
HCC diagnosis, noninvasive diagnosis must be
used with caution. In general, depending on the
goal of the test or criterion and its relative
importance, the sensitivity, specificity, positive
predictive value (PPV), negative predictive value
(NPV), and diagnostic likelihood ratios are used
to assess the accuracy of a diagnostic test or
criterion.

For instance, the areas under the sensitivity and 1-
specificity curves can be used to calculate the
ideal amount of serum alpha-fetoprotein (AFP)
during a surveillance program. In other words, the
most crucial elements in determining whether a
test is effective as a surveillance test are
sensitivity with a reasonable specificity trade-off.
However, the idea should be modified if serum
AFP levels are utilized to definitively diagnose
HCC in a patient with a hepatic tumor or nodule
Theoretically, there shouldn't be any false-
positive cases as the majority of cancer treatments
have significant treatment-related morbidities and
mortalities and the approach to therapy can vary
depending on the type of cancer.

As a result, both the specificity and PPV should
be extremely near to 100%. In other words, only
when the likelihood of HCC is almost 100% may
a biopsy be skipped. Since these patients should
be biopsied to determine whether they have a
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hepatic mass, the NPV is less significant in this
scenario. If the test result is negative, for instance,
a 100% NPV suggests that the patient does not
have HCC; nonetheless, there is still a possibility
of a malignant condition other than HCC.
Consequently, we might claim that a test or
standard is superior to others only if it is possible
to boost sensitivity while keeping 100% PPV or
specificity. If a test or criterion is assessed under
circumstances that do not accurately reflect the
true clinical situation for which it is being utilized,
bias may result. About 80% of the patients in
study 1 received surgical excision or liver
transplantation; individuals with  numerous
tumors were excluded from the trial.>2

2. Possible symptoms of liver cancer:

The primary signs of liver cancer in patients

without  the  above-described  particular

surveillance are the following:

v Unexplainable weight loss

v Fatigue

v Loss of appetite or feeling very full after a
small meal

v Nausea or vomiting

Fever

v" An enlarged liver, felt as a mass under the
ribs on the right side

v" An enlarged spleen, felt as a mass under the

ribs on the left side

Pain in the abdomen or near the right

shoulder blade

Swelling or fluid build-up in the abdomen

Itching

Yellowing of the skin and eyes (jaundice)

Enlarged veins on the abdomen that become

visible through the skin

(\
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All of these symptoms may only be present at an
advanced stage of liver cancer or they may be
brought on by other illnesses. However,
additional investigations should always be taken
into account when there is a combination of
several of the symptoms mentioned above,
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especially if they continue. On occasion, when the
blood is examined for other reasons, a decline in
liver function can be found. Further research
should be done because this can be brought on by
a variety of different conditions.®

3. Stage of Liver Cancer:

Table 1: Stage of liver cancer®1?

AJCC Stage | Stage description
Stage group
in
1A Tla A single tumor 2 cm (4/5

NO inch) or smaller that
MO hasn't grown into blood
vessels (T1a).

It has not spread to
nearby lymph nodes
(NO) or to distant sites
(MO).

IB T1lb | A single tumor larger
NO than 2cm (4/5 inch) that
MO hasn't grown into blood
vessels (T1b).

The cancer has not
spread to nearby lymph
nodes (NO) or to distant
sites (MO).

Either a single tumor
NO larger than 2 cm (4/5
MO inch) that has grown into
blood vessels, OR more
than one tumor but none
larger than 5 cm (about 2
inches) across (T2).

It has not spread to
nearby lymph nodes
(NO) or to distant sites

(MO).
A T3 More than one tumor,
NO with at least one tumor
MO larger than 5 cm across
(T3).
It has not spread to
nearby lymph nodes
(NO) or to distant sites
(MO).
B T4 At least one tumor (any
NO size) that has grown into
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MO a major branch of a large
vein of the liver (the
portal or hepatic vein)
(T4).

It has not spread to
nearby lymph nodes
(NO) or to distant sites

(MO).
IVA Any | A single tumor or
T multiple tumors of any

N1 size (Any T) that has
M spread to nearby lymph
nodes (N1) but not to
distant sites (M0).

VB Any | A single tumor or
T multiple tumors of any
Any | size (any T).
N It might or might not

M1 have spread to nearby
lymph nodes (any N).

It has spread to distant
organs such as the bones

or lungs (M1

4. Liver Cancer Classification:

Doctors can frequently predict a patient's
prognosis (outlook) with the aid of formal staging
systems (such those previously mentioned).
However, for the purpose of therapy, clinicians
frequently divide liver tumors into simpler
categories based on whether or not they can be
totally removed (resected). Resectable refers to
the capacity for surgical removal.!3

4.1 Potentially resectable or transplantable
cancers:

These malignancies can be totally removed
surgically or treated with a liver transplant if the
patient is healthy enough. This would apply to
people without cirrhosis or other significant
medical conditions, and would encompass the
majority of stage | and some stage Il malignancies
according to the TNM criteria. This kind of tumor
is seen in a very tiny percentage of liver cancer
patients.4

4.2 Unresectable cancers:
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Unresectable cancers are those that cannot be
entirely eliminated by surgery but have not yet
spread to distant organs or lymph nodes. This
includes malignancies that have spread
throughout the liver or that cannot be surgically
removed because they are too close to the liver's
major arteries, veins, and bile ducts.'®

4.3 Inoperable cancer with only local disease:
Although the malignancy is tiny and at the proper
location for removal, you are not in good enough
health to have surgery. The reason for this is
frequently that your non-cancerous liver is
unhealthy (due to cirrhosis, for instance), so even
after the cancer is removed, your liver may not
have enough healthy liver tissue to operate
normally. Additionally, it can imply that you have
serious health issues that make surgery risky.

4.4 Advanced (metastatic) cancers:

Advanced cancers are those that have progressed
to lymph nodes or other organs. These would
include malignancies with TNM stages IVA and
IVB. Surgery cannot be used to treat the majority
of advanced liver malignancies.!’

5. Cause of Liver Cancer:

The majority of the time, cirrhosis of the liver
comes before liver cancer. Although only a small
portion of people with chronic liver disease will
eventually develop liver cirrhosis, this condition
is a side effect of chronic liver disease. In
cirrhosis, liver tissue slowly changes to become
more and more fibrous tissue and scar tissue at the
expense of healthy liver cells. Normal cell growth
and function are not present in the liver. There is
still much to learn about the precise mechanisms
and causes of liver cancer. However, the primary
form of liver cancer, hepatocellular carcinoma, is
most often brought on by cirrhosis and its
causes.®

A risk factor raises the likelihood that cancer may
develop, but it neither precedes nor suffices to
cause cancer. It is not an independent cause. Some
individuals with these risk factors never develop
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liver cancer, and some individuals without any of
these risk factors nonetheless do so.

The main risk factors are those that lead to
cirrhosis, although there are also others that are
unrelated to the disease.®

5.1 Causes of liver cirrhosis:

Hepatitis B or C virus (HBV or HCV) infection
that is ongoing. When the hepatitis virus stays in
the blood for more than six months and impairs
liver function, an infection with HBV or HCV is
deemed chronic. Hepatitis B infection causes 50%
and hepatitis C infection 25% of all liver cancer
cases globally, respectively. Chronic hepatitis B
infection triples and chronic hepatitis C infection
quadruples the chance of developing liver cancer,
respectively. Up to 85% of people with hepatitis
C experience chronic infection; of these, about
30% proceed to cirrhosis, and in these people, 1
to 2% of people get liver cancer every year The
risk is significantly increased by co-infection with
HBV, which refers to the simultaneous
occurrence of both viruses. Infection with
hepatitis B can result in liver cancer without first
developing cirrhosis.?%

The virus has the ability to combine its own DNA
(deoxyribonucleic acid) with the DNA of a liver
cell, resulting in gene alterations in the liver cell.
A cell may become unable to govern its regular
growth, reproduction, and natural cell death as a
result of these alterations. It is commonly
accepted that if these processes spiral out of
control, cancer may result. The introduction of
immunization around the globe is projected to
significantly reduce incidence of hepatitis B and
liver cancer linked to this virus Antiviral therapy
for chronic hepatitis B infection is also expected
to decrease liver-related deaths (including liver
cancer). Additionally, current research indicates
that antiviral therapy may greatly lower the risk of
liver cancer in a patient with persistent hepatitis C
infections.?2

Abuse of alcohol over a long period of time can
result in liver cancer and cirrhosis. Alcohol is the
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leading cause of liver cancer in nations with low
HBV infection rates. Drinking alcohol while
having hepatitis further raises the danger. The risk
of getting cirrhosis and liver cancer can be
significantly decreased by abstaining from
alcohol for an extended period of time. 0 Some
genetic liver disorders, such as haemochromatosis
or alpha-1-antitrypsin deficiency, can also lead to
cirrhosis. A hereditary condition known as
hemochromatosis results in a greater absorption
of iron from diet. The iron is then stored in a
number of organs, primarily the liver. An aberrant
version of the protein alphal-antitrypsin is
accumulated in the liver cells in alpha-1-
antitrypsin deficiency.?®

This may result in liver cirrhosis and raise the
danger of liver cancer. Cirrhosis and cancer are
two disorders affecting the liver that can also be
caused by non-alcoholic fatty liver disease and
non-alcoholic steatohepatitis. They are not
brought on by an infection or heavy drinking, but
they do appear to be related to extreme obesity
and diabetes. As a result, diabetes and obesity are
also considered risk factors for liver cancer.
Additionally, the danger is greatly raised if a
diabetic patient drinks a lot of alcohol. Adopting
a healthy lifestyle can lower the risk of non-
alcoholic fatty liver disease and liver cancer by
preventing obesity and type 2 diabetes.
Interventions aimed at changing a person's
lifestyle can lower this risk in obese or type 2
diabetic individuals. Other, less common medical
diseases that affect the liver and raise the risk of
cancer exist. Among them are autoimmune
hepatitis, Wilson's disease, and intrahepatic
biliary inflammations (primary biliary cirrhosis
and primary sclerosing cholangitis). Alcohol or an
infection are not the causes of these ailments.?*

5.2 Gender:

Men are four to eight times more likely than
women to get liver cancer, albeit this is likely due
to behavioral differences that alter the previously
mentioned risk factors.?®

Review Article

5.3 Exposure to toxic agents:

Some athletes use hormones called anabolic
steroids to gain more strength and muscle bulk.
The risk of hepatocellular adenoma, a benign liver
tumor that can develop into HCC and become
malignant, increases with prolonged use of
anabolic steroids. Consuming food contaminated
with aflatoxin: Aflatoxin is a poisonous substance
created by a fungus that can develop on food
(including peanuts, wheat, soybeans, ground nuts,
corn, and rice) when stored in warm, humid
conditions. When consumed frequently, it can
alter the DNA of liver cells, turning them into
cancerous cells. Reduced exposure to foods
contaminated with aflatoxin may reduce the
incidence of liver cancer, particularly in HBV
infected individuals.?®

5.4 Other factors: although the research is
conflicting, factors like smoking have been
demonstrated to raise the risk of liver cancer. To
confirm these potential risk factors, more study is
required.?’

6. Diagnosis:

All patients with liver cirrhosis, as well as certain
individuals without cirrhosis but with HBV and
HCV infections, as mentioned above, require
constant monitoring. An ultrasound of the liver
should be done every six months to check for any
new nodules, cysts, or lumps that could become
cancerous.?

6.1 Ultrasound test:

It is used to find nodules, which are typically only
detectable through imaging. The next steps are
determined by the size and imaging properties of
the nodule when it is detected on ultrasound.
These two characteristics reveal the likelihood
that a nodule will develop into liver cancer. A
nodule under 1 cm in size needs to be monitored
with ultrasonography every six months. It is
unlikely that this kind of nodule would develop
into liver cancer in the upcoming months. A CT
with contrast, an ultrasound, or an MRI with
contrast should be used to study a nodule that is

Nidhi Gupta et al

Page | 109



Volume — 15, Issue — 1, January — 2024

IJPPR (2024), Vol. 15, Issue 1
between 1 and 2 cm in size. The nodule should
be considered as liver cancer if two separate
procedures demonstrate this appearance.?®

If not, the doctor must perform a biopsy or remove
the nodule to allow for a laboratory analysis. A
biopsy is the process of taking a tissue sample, in
this example a small piece of liver tissue, by
inserting a thin or thick needle under the skin of
the right flank and into the liver. The term "fine
needle aspiration” refers to a sample extraction
method. A nodule may be removed as part of an
operation. Sometimes the likelihood of the
diagnosis is so high that a biopsy is not required.
The cases listed below should be regarded as liver
cancer cases with proof. if a technology for
imaging reveals that the nodule is larger than 2 cm
and has the appearance of a liver tumor. If the
blood's alpha-fetoprotein level is high (400 ng/ml
or more) or keeps rising, there may be a nodule in
the liver.®®

6.2 Blood test:

Blood test for a protein called alpha-fetoprotein,
or AFP, can provide additional details. Normal
amounts of AFP are seen in the blood of fetuses,
but soon after birth, these levels drop to very low
levels and remain there. Adults may develop liver
cancer if their blood levels are revealed to be
higher than usual. In cirrhotic patients, AFP blood
testing may be performed to screen for early
tumors. However, because the tests are not always
reliable, it is typically not advised to use them for
screening in individuals without cirrhosis. There
isn't a rise in AFP levels in the blood in a small
percentage of liver cancer cases. Also not
enhanced in fibrolamellar cancer is the level of
AFP. The level of AFP is frequently only
increased when liver cancer has already advanced.
A high level of AFP may also be present in various
diseases or tumors growing in other organs
including the testis or ovary, as well as non-
cancerous liver ailments. An altered AFP level is
frequently reported in cirrhotic patients.
Therefore, it is discovered that this test is only
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beneficial when combined with an ultrasound
examination.3!

6.3 Radiological examination:

The liver will first undergo an ultrasound in order
to assess the organ's consistency and search for
any potential abnormalities. At the time of
diagnosis, liver cancer tumors are multilocular in
75% of patients. Multifocal refers to the presence
of many nodules (or tumors) in various locations
throughout the liver. A CT or MRI scan may also
be carried out to obtain a more accurate image and
enable the detection of tiny nodules. Patients who
already have (benign) nodules because of their
cirrhosis can benefit most from an MRI. In order
to identify any nodules, these tests are
occasionally carried out following an intravenous
injection of a contrast fluid. The series of
examinations used to identify liver cancer will
depend on the size of the lesions and on the
presence of cirrhosis seen after the radiological
examinations.*

6.4 Histopathological examination:

A biopsy of liver tissue is used for the histological
investigation. A surgeon who specializes in liver
surgery should be consulted when deciding
whether to undergo a biopsy. Only then can the
nature of a lesion discovered during a radiological
test be determined. A biopsy can be performed by
inserting a thin or thick needle into the liver via
the skin of the right flank and removing a sample
of the liver tissue. In order to ensure that the
needle is inserted directly into a suspected nodule,
an ultrasound or CT scan may occasionally be
performed concurrently. During a laparoscopic
procedure, a surgeon can also obtain a biopsy. In
order to view the belly's interior and perform a
biopsy without having to make a large incision in
the abdomen, the surgeon inserts a small camera
and delicate equipment during laparoscopy
through one or more small incisions in the skin of
the abdomen.®

A professional called a pathologist will analyze
the tissue sample in a lab under a microscope. To
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determine the precise type and characteristics of
the tumor, he may also carry out other testing.
Even if the pathologist determines that there were
no cancer cells in the biopsy, it might not be able
to rule out the possibility that the tumor is
malignant. The procedure carries a risk of
bleeding since the liver contains many blood
arteries, and patients with cirrhosis may have poor
blood coagulation. Additionally, there is a little
possibility that a liver biopsy could transmit the
disease along the needle's path. It is crucial to
reduce this risk if the cancer has not yet spread.
When the biopsy is performed with a fine needle,
the risk is reduced. When a needle is inserted into
a tumor, there is no chance that it may erupt.®*

7. Treatments:

7.1 Natural products:

Black and long peppers contain the alkaloid
piperine, which has anti-tumor, antimutagenic,
anti-oxidant, and anti-proliferative properties.
The bioavailability of medications and
phytochemicals is increased by lowering lipid
peroxidation and inhibiting drug metabolism
enzymes such aryl hydrocarbon hydroxylase and
UDP glucuronyl transferase. In addition, when it
interacts with the lipid milieu of the gut, intestinal
absorption is improved. A component of turmeric
called curcumin has many biological impacts in a
number of disorders, including liver cancer. In
rats, curcumin improved piperine's ability to treat
diethylnitrosamine-induced HCC. Rats' liver and
serum showed signs of synergistic effect since the
combination  caused less  morphological,
biochemical, apoptotic, and proliferative
alterations than curcumin alone or a placebo.

The primary source of oil in the Mediterranean
diet is extra-virgin olive oil, which contains the
phenolic component oleocanthal. Extra-virgin
olive oil consumption and the likelihood of
developing cancer, metabolic, cardiovascular,
Alzheimer's, and osteoporosis illnesses are all
inversely  correlated. Oleocanthal induces
apoptosis and destroys cancer cells. Additionally,
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due to its association with ongoing liver injury
and regeneration, chronic inflammation may
cause fibrosis, cirrhosis, and HCC. HCC-related
inflammation makes liver cancer worse. HCC
cells have up-regulated COX-2 in comparison to
normal cells, and greater quantities are visible as
cancer cells differentiate. Oleocanthal inhibits
COX-1 and COX-2 to have anti-inflammatory
actions.®

Oleocanthal inhibited the development of HCC
cells more than the NSAIDs and COX inhibitors
ibuprofen, indomethacin, and nimesulide.
Cleavage of PARP, activation of caspase-
3/caspase-7, and chromatin condensation were
connected to oleocanthal treatment-induced
suppression of colony formation and induction of
apoptosis. Increased levels of mitochondrial
depolarization and intracellular reactive oxygen
species generation were caused by an increase in
the expression of the DNA damage indicator
H2AX. Oleocanthal exhibited selectivity in that it
was harmful to HepG2, Huh7, and Hep3b cells
but not to healthy human hepatocytes.
Oleocanthal at various doses accelerated caspase
and PARP cleavage along with GO/G1 cell cycle
arrest. Oleocanthal decreased cell growth by
causing cell cycle arrest and apoptosis in HepG2,
Huh-7, and Hcclm3 HCC cells but had no
discernible impact on normal human (LO2) cells.

Oleocanthal inhibited HCC metastasis in vivo and
reduced migration and invasion of HCC cells.
Survivin, cyclin D1, MMP 2, the Bcl-2 family of
proteins, and STAT3 nuclear translocation and
DNA binding activity were all decreased by this
herbal extract. Additionally, the therapy reduced
the positive STAT3 regulators p-JAK1 and p-
JAK-2m and elevated the negative STAT3
regulator SHP-1. Epithelial mesenchymal
transition (EMT), a factor in metastasis, was
suppressed as a result of decreased RNA and
protein expression of the transcription factor
Twist.
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Allium extracts have the ability to prevent tumor
growth and are linked to lower cancer risk. These
extracts contain a variety of flavanols and
organosulfur compounds that prevent different
phases of carcinogenesis. Diallyl sulfide, one of
the components, prevented the development of
hepatocellular adenomas brought on by
diethylnitrosamine and hepatocarcinogenesis.
Allyl cysteine (SAC), Another allium extract
ingredient showed anti-proliferative properties.
The proliferation biomarkers Ki-67 and
proliferation cell nuclear antigen were down-
regulated in MHCCO7L cells treated with SAC,
completely inhibiting colony formation. More
cells were necrotic or in the early or late stages of
apoptosis when SAC was present; this was
accompanied by higher levels of caspase-3 and
caspase-9 and lower levels of Bel xL and Bcl-2.

It was noticeable that there were more S-phase
cells and less G2/M phase cells. Cell cycle
proteins (cdc2, cdc25c, and cyclin B1) were
suppressed, which confirmed these conclusions.
Migration and invasion were decreased in the
treated cells. E-cadherin and vascular endothelial
growth factor (VEGF) mRNA expression levels
increased and decreased, respectively, along with
this, two factors linked to metastasis. Animals
also experienced metastatic inhibition. HepG2
cells were the only cancer cells to experience a
GO0/G1 block when allium extracts in methanol
were utilized.

There was S and G2/M phase arrest in the other
cells. Allium bulb extract treatment of cancer cells
also led to an increase in apoptotic cells. These
cells displayed increased caspase-9 activity as
well as p53 expression, a tumor suppressor. An
allium extract and the typical cancer
chemotherapy medication doxorubicin combined
had a synergistic effect that reduced the plasma
concentrations required to cause cytotoxicity.
HepG2 cells were subject to this impact, but
normal cells were not.3"*8

7.2 Plant viscum album var (VAV):
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In Asia, a herb known as the Korean or European
mistletoe is utilized to treat chronic liver
problems. Herbal extracts promote the growth of
healthy liver cells without becoming cytotoxic. At
the same doses as for the normal liver cells, there
were anti-proliferative effects on SK-Hep-1 cells.
Additionally, there were fewer cancer cells in the
S and G2/M stages and more cells in the GO/G1
phases. Additionally, the levels of the S-phase
regulator, Cdk2, and cyclin D1 decreased after
therapy while p21 gene expression increased.

Thus, cell cycle arrest was also seen in addition to
the reduction of proliferation. Two congeners
isolated from Juglans mandshurica Maxim
demonstrated moderate cytotoxicity (compound
4) or 50% cell death (compound 5) for both
HepG2 and Hep3B cells. One of its alkaloids
demonstrated anti-hepatoma  characteristics,
including causing autophagic death in Hep3B
cells and stimulating apoptosis and autophagy in
HepG2 cells. Juglanthraquinone, which was
isolated from extracts of Maxim, showed
cytotoxic effects and decreased HepG2 cell
survival compared to normal LO2 cells, making it
a promising medication for treating liver
cancer.3® 40

With S phase arrest, decreased G2/M populations,
decreased Ki67, cyclin A, and cdk2 expression,
and increased Cipl/p21 expression, an anti-
proliferative effect was demonstrated. DNA
fragmentation, chromatin condensation,
activation of caspase-3 and -9, increased levels of
Bax, and decreased levels of Bcl-2 all showed
signs of apoptosis. Therefore, these natural herbs
include substances that are potential therapeutic
agents for treating liver cancer.

5-FU, a medication that suppresses cell
development at the S-phase and increases p53
levels is used to slow the spread of certain
malignancies.  Furthermore, 5-FU therapy
increases miR-22, which is down-regulated in
HCCs and inhibits the proliferation of HepG2 and
Huh7 cells more than normal cells. However,
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chemoresistance to 5-FU is a problem for many
malignancies, including liver tumors. HCC cells
engage defense autophagy against the medication
using long non-coding RNAs. Compared to SK-
Hep-1 cells, liver cancer stem cells, which are
linked to chemotherapy resistance, have a greater
rate of survival, demonstrating their role in the
establishment of chemoresistance and tumor
growth,

Still, by combining 5-FU with other
chemotherapies, its effectiveness can be
increased. Patients with HCC who received a
hepatic arterial infusion of 5-FU and cisplatin had
a higher survival rate (14 months) than those who
did not (5.2 months). Patients with HCC who have
developed sorafenib resistance are currently being
enrolled in a clinical trial (NTC02967887) that
also administers cisplatin and 5-FU.*

7.3 Modified immune system:

Cancers can be treated by modifying the immune
systems by enhancing immune activity by
blocking immune checkpoints responsible for
immunosuppressive signaling, by cancer vaccines
to prevent infection or inflammatory responses,
and by non-specific cancer immunotherapies that
boost immune function generally. of patients so
that they recognize specific antigens on cancer
cells. The American Society of Clinical Oncology
named this area of study the Advance of the Year
in 2013. The ability to combine immunotherapy
with medications now used to treat liver cancer to
produce a combined/synergistic impact is a
benefit of this field of study.

The monoclonal antibodies (mAbs) ramucirumab,
which  targets VEGF  receptor-2, and
bevacizumab, which prevents VEGF receptor
binding, are currently being tested in clinical trials
as part of combination therapy with
chemotherapeutic, immunotherapeutic, or other
cancer-treating drugs (NCT00410956,
NCTO01180959, NCT01246986). PD-L1 can be
thought of as a biomarker as a result. When
patients have high levels of PD-L1, T-cell evasion
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is facilitated. Patients with high PD-L1 expression
(PD-L1 positive) have a worse prognosis than
those with low PD-L1 expression (PD-L1
negative).  Additionally, PD-L1  positive
individuals have more tumors with vascular
invasion and are twice as likely to experience
relapse as PD-L1 negative patients. As shown by
the triple combination of anti-PD-1, anti-CXCR4,
and sorafenib, which inhibits metastasis and HCC
growth, immunosuppression improves
therapeutic outcomes.*?

Hepatitis B and C infections, which are risk
factors for HCC, may be decreased by targeting
the PD-L1/PD-1 blockade. This treatment may
stop relapses because these viral infections are
partly to blame for the recurrence of HCC. There
is a potential link between autoimmune liver
illnesses, primary biliary cirrhosis, and chronic
hepatitis type C. Autoimmune disease, however,
may arise as a result of an overactive immune
system that bypasses the PD-1/PD-L1 and PD-L2
systems. Despite this risk, patients' immune
systems are strengthened by these checkpoint
inhibitors, which also fight cancer cells, and they
seldom  manifest autoimmune  disorders.
Nivolumab, a PD-1 checkpoint inhibitor, has
consequently demonstrated good outcomes and
has received FDA approval for the treatment of a
variety of malignant neoplasms, including HCC.
Nivolumab, a CTLA-4 negative regulator, is
being used with ipilimumab in a clinical trial for
HCC. Ipilimumab was previously approved by
the FDA for the treatment of melanoma,
colorectal cancer, and renal cell carcinoma.*®

7.4 Liver transplantation:

When excision of the tumor is not an option, liver
transplantation should be considered if there is a
single tumor with a diameter of less than 5 cm or
if there are 2 to 3 tumors, each with a diameter of
less than 3 cm. The Milan criteria are what are
known as those conditions. the requirements for
registering as a potential liver transplant candidate
for those with liver cancer. Due to a lack of
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eligible donor livers, transplantation is only
feasible under very rigorous guidelines. The
patient must first satisfy the aforementioned
Milan requirements. A relation to the quantity and
size of liver tumors. Different nations have
different laws governing liver donors and
transplants. You can get country-specific details
by speaking with a doctor or other liver
professionals transplantation.

Donor livers typically originate from individuals
who have recently passed away or have been
declared "brain dead.” Brain-dead refers to a
condition in  which breathing and blood
circulation can only be supported by medical
technology since the brain has suffered from
oxygen deprivation and will never be able to
operate normally again. Again, rules particular to
each country specify exactly when and how
someone might be pronounced brain dead. The
patient must first be determined to be in good
enough health for the procedure because these
circumstances are rare and not every patient can
receive a donor liver. Additionally, his or her
general prognosis must be favorable enough to be
added to the waiting list.**

Patients with liver cirrhosis brought on by alcohol
consumption who continue to drink as well as
those with a bad prognosis because of the
characteristics of their malignancy or because of
other concomitant diseases will not be given
transplant consideration. Split-liver transplants,
which involve giving each patient a portion of a
donor liver, marginal graft transplants, or live
donor liver transplants, which involve giving the
patient a portion of a healthy living donor's liver,
are all procedures that some centers with a lot of
experience can perform. Since these are rare
circumstances, both the hospital's transplant
advisory board and the ethics committee must
assess each patient's chances of success.

A liver transplant is a surgical procedure
performed under general anesthesia that typically
lasts 6 to 10 hours. The old liver of the patient will

Review Article
next be removed, leaving some of the major
recipient blood arteries in place, after the doctors
make a boomerang-shaped incision on the upper
region of the belly. The patient's bile ducts and
these blood vessels will then be connected to the
new liver, which will then be implanted.

treatment options for liver transplant candidates
for liver transplants face lengthy waiting periods
due to an organ shortage, but this should not stop
the conversation about an effective alternative
therapy. Patients may be offered resection, local
ablation, or transarterial chemoembolization in
the event that a lengthy expected waiting period
(>6 months) exists in order to reduce the risk of
tumor progression and provide a "bridge" to
transplant. This guide goes on to provide
information on local ablation and trans-arterial
chemoembolization procedures.*

7.5 Radiotherapy:

External beam radiation therapy can reduce
extrahepatic metastases and produce radiological
responses in HCC liver tumors of various sizes
and stages. Prospective investigations of
stereotactic body radiation therapy with photons
or protons in patients with HCC liver-confined
tumors reveal significant rates of radiological
responses with acceptable safety in primarily
Child-Pugh A groups, albeit these results are
constrained by uncontrolled study designs. A
combined analysis of 102 patients who received
photon stereotactic body radiation therapy from
24 to 54 Gy over six fractions for unresectable
HCC with Child-Pugh A liver function found
objective responses in 54% of patients and a
median overall survival of 17 months. Better
results have been observed in this population 232
as well as in HCC lesions with cancer
macrovascular invasion in other, smaller,
uncontrolled investigations.

Due to selection bias and population
heterogeneity, most research comparing radiation
with other locoregional therapies in HCC are
retrospective in nature. With a hazard ratio of 0.52
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(95% CI 0.26-1.05) for 2-year liver progression-
free survival (PFS)nts and a median overall
survival of 17 months, the randomized phase |11
APROH trial comparing proton beam
radiotherapy to RFA under a non- inferiority
design involved 144 patients with small HCC
tumours (i.e., up to 2 tumours 3 cm) and well-
preserved liver function. Collectively, these trials
suggest that radiotherapy may have a place in
certain patients' treatment plans, especially for
those who have small tumors that cannot be
removed surgically or transplanted. To determine
the ideal radiation modality and to validate
whether these techniques are similar to RFA,
more randomized studies with extended follow-
up and pooled analysis are needed.*4’

8. Conclusion:
In conclusion, this comprehensive exploration
into hepatocellular carcinoma sheds light on
critical aspects of its etiology, progression, and
treatment modalities. Through a meticulous
analysis of risk factors, molecular mechanisms,
and therapeutic interventions, this research
underscores the multifaceted nature of HCC. The
elucidation of biomarkers and  genetic
predispositions offers promising avenues for early
detection and personalized treatment strategies.
Moreover, the review of current therapeutic
approaches emphasizes the importance of a
multidisciplinary approach in managing this
complex  malignancy. However, despite
significant advancements, challenges such as
treatment resistance and recurrence persist,
warranting continued research and innovation in
novel therapeutic targets and immunotherapeutic
strategies. Overall, this article contributes a
valuable synthesis of existing knowledge while
advocating for ongoing exploration into HCC to
improve patient outcomes and pave the way for
enhanced therapeutic interventions.
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