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REVIEW

NOVELTIES IN LOCOREGIONAL, SYSTEMIC  
AND MULTIMODAL TREATMENT OF PRIMARY MALIGNANT 

LIVER TUMORS
K. Angelov1, S. Stoyanova2, E. Yordanov2, I. Parvova , N. Khayat4, A. Sharkov5, A. Zlatarov6,  
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Abstract. Hepatocellular carcinoma accounts for approximately 90% of all primary li-
ver cancers and is a major cause of cancer-related mortality worldwide, ranking second 

malignant neoplasm originating from cells in the liver, including hepatocytes, cholangio-
cytes, or their progenitor cells. Objective: -

Ma-
terials and Methods: 

Results and Discussion: over the last decade, there has been a paradigm shift in the 
treatment of primary liver cancer. The integration of transarterial therapies, targeted 

-

molecular biology have transformed therapeutic approaches, particularly in ICC, where 
treatment is now guided by biomarkers, and in HCC, where immunotherapeutic combina-
tions have set a new standard of care.
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INTRODUCTION

Pglobal health challenge. Hepatocellular carci-

of all primary liver cancers and is a major cause of 
cancer-related mortality worldwide, ranking second 
among the most common causes of cancer death [1, 
7]. Intrahepatic cholangiocarcinoma (ICC), the sec-
ond most common primary malignant tumor of the liv-
er, originates from the epithelium of the bile ducts and 

-
-
-

es is crucial for accurate diagnosis, prognosis, and 
selection of an appropriate therapeutic strategy. Pri-

originating from cells in the liver, including hepato-
cytes, cholangiocytes, or their progenitor cells [8]. 
Primary tumors arise de novo in the liver parenchy-
ma, while metastatic tumors originate in other organs 

an aggressive cancer of the bile duct epithelium that 
can develop anywhere along the bile ducts, from the 
intrahepatic bile ducts to the duodenal ampulla. Over 

-

intrahepatic (ICC) and extrahepatic, the latter being 
subdivided into perihilar (PCC) and distal (DCC). The 
minor bile ducts serve as an anatomical dividing point 
between ICC and extrahepatic forms [6, 9].

Understanding the epidemiology of hepatocellular 
carcinoma (HCC) and intrahepatic cholangiocarcino-
ma (ICC) is of strategic importance for public health. 
Global patterns of incidence, mortality trends, and 
the distribution of risk factors form the basis for de-

-
veillance programs, and prioritizing clinical research. 

and the second most common cause of cancer-relat-
ed death worldwide [1]. HCC has a markedly uneven 
geographical distribution, with very high incidence 
rates in East/Southeast Asia and Sub-Saharan Africa. 
In these regions, HCC often occurs at a younger age, 
which is due to the high prevalence of chronic hepa-

B1 from early childhood. In contrast, in resource-rich 
regions, the main risk factors are chronic hepatitis C 

ICC is the second most common primary liver can-
cer, with data from the Surveillance, Epidemiology, 

showing an incidence of 1.19 per 100,000 person-
years for the period 2001-2017. Projections indicate 
that the burden of ICC will continue to increase, with 
incidence in 2029 expected to be almost double that 
observed in 2001 [6].

The distribution of the main risk factors for primary 
liver cancer varies considerably across geographical 

-

-

These geographic variations are closely related to 
the prevailing etiology. In resource-limited regions, 
such as Sub-Saharan Africa and parts of Asia, chro-

-
-

source-rich regions, such as Western Europe, North 

-

in epidemiological trends have been observed in re-
cent decades. Countries such as the United States 
have reported an increasing incidence of HCC, main-

-
fection among the aging population and the obesity 
epidemic leading to non-alcoholic fatty liver disease 
(NAFLD) and non-alcoholic steatohepatitis (NASH). 
NAFLD is becoming an increasingly important cause 
of HCC in developed regions [1, 6].

The prognosis for ICC is also worrying. Analysis of 

and 2017 [6]. Projections indicate that by 2029, the 
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incidence of ICC may reach 2.13 cases per 100,000 
people, which is almost double that of 2001. These 
increasing trends highlight the urgent need for a better 
understanding of risk factors and the development of 
strategies for prevention and early diagnosis.

describes the main histological types of primary liver 
cancer, with HCC and ICC being the main entities. 

ning these tumors, especially in cases where imaging 
studies are inconclusive or in patients without cirrho-
sis [1]. In addition to classic HCC, there are several 
histological variants. Fibrolamellar HCC is a rare sub-
type that usually occurs in younger patients without 
underlying liver disease. Combined hepatocellular-
cholangiocarcinoma (combined HCC/CC) is a malig-
nant tumor with mixed characteristics of both HCC 
and CC. The diagnosis of this mixed tumor is made 

-
noma or when there are unambiguous signs of mixed 

From a clinical point of view, it is crucial to distinguish 
whether HCC occurs in the context of cirrhotic or 

of HCC cases develop in patients with cirrhosis [1, 
4]. This distinction has important implications for sur-
veillance, diagnostic criteria, and treatment selection. 
Patients with cirrhosis undergo regular surveillance, 
which allows for earlier detection, while diagnosis in 
patients without cirrhosis is often delayed. Further-
more, non-invasive imaging criteria for diagnosing 

HCC have only been validated in patients with cir-
rhosis.

Macroscopic growth patterns also provide important 
information for staging and treatment planning. HCC 
can present as unifocal (single nodule), multifocal 

the other hand, HCC usually presents as a mass-

-
sibilities for resection and the choice of locoregional 
therapies.

Understanding the etiology is the cornerstone of pre-
vention and surveillance of primary liver cancer. Iden-
tifying the various risk factors for hepatocellular car-
cinoma (HCC) and intrahepatic cholangiocarcinoma 
(ICC) is crucial for determining high-risk populations 

primary prevention strategies. Knowing the causes 
allows for targeted interventions to reduce the burden 
of these diseases.

OBJECTIVE: to analyze recent advances in locore-

treatment of primary liver tumors. MATERIALS AND 
METHODS: -
tions through documentary analysis and content 

-

RESULTS: -
sociated with a known underlying etiology. The main 
risk factors include liver cirrhosis, chronic viral hepati-
tis, alcohol abuse, metabolic diseases, and exposure 

Table 1. Geographic distribution of major risk factors for primary liver cancer (Adapted from EASL Clinical Practice 
Guidelines [159])

Region Alcohol (%) HBV (%) HCV (%) Other (%)
Europe

32 13 10
Central 6 15 29 10
Eastern 53 15 2
North America 37 9 31 23
Andean Latin America 23 5 12 20
Asia
East Asia 32 1 9 1
Asia a i  re i n 1 22 55 6

t east Asia 31 26 22 21
Africa

rt  A ri a  i le East 13 27 16
t ern a aran 0 29 20 11

estern a aran 29 5 11 15
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to environmental factors. Cirrhosis, regardless of the 
cause, is the most important risk factor for HCC. Ap-
proximately one-third of patients with cirrhosis will 
develop HCC during their lifetime [1]. The annual risk 
of developing HCC in patients with cirrhosis ranges 

-
er in patients with chronic viral hepatitis [1]. Chronic 

-
fection is the leading cause in Africa and East Asia, 

Western world. It is important to note that HCC can 

in the absence of cirrhosis [1, 7]. Antiviral therapy 
-
-

cantly reduces the risk of developing HCC. However, 
the risk is not completely eliminated, especially in 
patients who already have established cirrhosis, and 
they should continue to be monitored [1]. Chronic al-

more than 80 g of alcohol per day for more than 10 
-

fold [1]. Alcohol often acts synergistically with other 
risk factors, such as viral hepatitis [7]. Non-alcoholic 
fatty liver disease (NAFLD), associated with meta-
bolic syndrome, obesity, and diabetes, is becoming 
an increasingly important cause of HCC in developed 
countries. An alarming aspect of NAFLD is that in a 

even in non-cirrhotic livers. Exposure to the food 

foods in tropical and subtropical regions, is a potent 
cofactor for the development of HCC, especially in 

-
tain hereditary and metabolic disorders also increase 
the risk of HCC, including genetic hemochromatosis 

chronic liver damage and cirrhosis [1, 7].

Unlike HCC, no known risk factors have been identi-

damage to the bile ducts. These include: primary 
sclerosing cholangitis (PSC); hepatolithiasis (intra-
hepatic gallstones); choledochal cysts. These con-

damage to cholangiocytes, creating an environment 
conducive to malignant transformation [8].

who need regular monitoring for early detection of 
HCC. According to the guidelines of the European 

Association for the Study of the Liver (EASL), moni-
toring is recommended for the following high-risk 
groups [1]: Patients with cirrhosis, Child-Pugh stages 
A and B; Patients with cirrhosis, Child-Pugh stage C, 
who are on the liver transplant waiting list; patients 

-
sis. For example, the PAGE-B scale is used to assess 
risk in Caucasian patients treated with nucleos(t)ide 
analogues and helps identify those at low risk, in 
whom monitoring may not be necessary, and those 
at moderate to high risk, in whom it is strongly recom-
mended [1].

Understanding the molecular pathogenesis of hepato-
cellular carcinoma (HCC) and intrahepatic cholangio-
carcinoma (ICC) reveals the fundamental biological 
processes that drive these cancers. This knowledge 
forms the basis for the development of targeted ther-

the creation of personalized treatment approaches 
aimed at improving patient outcomes. The cirrhosis-
carcinoma sequence is the dominant pathway for 
the development of HCC
of cases occurring in patients with cirrhosis. This pro-

death, compensatory regeneration, and replicative 
stress [5]. The constant cycle of hepatocyte damage 
and regeneration increases the likelihood of accumu-
lating genetic and epigenetic abnormalities, which 
ultimately lead to malignant transformation. This pro-

-
es, starting with dysplastic nodules that can progress 
to early and then advanced HCC. HCC can also de-

The origin of ICC is more heterogeneous. It is be-

including mature cholangiocytes (epithelial cells of 
the bile ducts), hepatic progenitor cells (HPCs), or 

cellular plasticity contributes to the histological and 
molecular diversity observed in ICC [8]. Genomic 

key oncogenic driv-
ers and altered pathways in HCC. Mutations in the 

are the most common genetic event, occurring in ap-

considered a "gatekeeper“ event, as they are often 
found in pre-neoplastic dysplastic nodules and con-
tribute to cellular immortality by maintaining telomere 
length [5]. Other common changes include activating 



210 K. Angelov, S. Stoyanova, E. Yordanov et al.

and inactivating mutations in the tumor suppressor 
gene T .

Table 2. Key oncogenic drivers in hepatocellular carci-
noma (Adapted from Llovet et al. [5])

Altered pathway Key altered genes and frequency

Telomere maintenance TERT romoter m tation 60

Cell c cle re lation TP53 m tation 25

nt catenin si nalin CTNNB1 m tation 30

C romatin remo elin ARID1A m tation 

as 3 mT  si nalin PIK3CA m tation 2

Oxidative stress NFE2L2 m tation 

The molecular landscape of ICC -
-

bolic genes such as IDH1/2 (isocitrate dehydroge-
nase 1/2) are characteristic of iHCC and are found in 

production of the oncometabolite 2-hydroxyglutarate 

tumorigenesis [8]. Mutations in genes involved in 
chromatin remodeling, such as ARID1A and BAP1, 
are also common [8, 12]. A distinctive feature of ICC 
is the presence of FGFR2

patients. These fusions lead to constitutive activation 
of FGFR2 kinase and represent a key therapeutic tar-

[6, 8]. Other less common but potentially treatable 
genetic alterations include BRAF V600E mutations 
and HER2 (ERBB2)

As in HCC, the tumor microenvironment plays a 
critical role in tumorigenesis in ICC. The chronic 

an immunosuppressive environment that allows tu-
mor cells to evade immune surveillance [5]. This en-
vironment is rich in various immune and stromal cells 
that can promote tumor growth, angiogenesis, and 
metastasis. Intrahepatic spread often occurs through 
satellite nodules or microvascular invasion, which is 
an important prognostic factor. Extrahepatic spread 
can occur through direct invasion into adjacent struc-
tures or through hematogenous and lymphogenous 
metastases to regional lymph nodes, lungs, bones, 
and other organs [1].

A precise understanding of tumor morphology, loca-
-

ized staging systems, is essential for determining 
prognosis and selecting the most appropriate ther-
apy. Pathoanatomy and staging represent a criti-
cal bridge between diagnosis and clinical decision-

making, allowing the multidisciplinary team to stratify 
patients and recommend an individualized treatment 
plan. Planning surgical and locoregional therapies re-

-
lar anatomy, including segmental division, the portal 
vein, hepatic veins, and the hepatic artery. Macro-
scopic growth patterns of primary liver tumors are im-
portant for staging. As mentioned, HCC can present 
as a unifocal (single), multifocal (multiple nodules), 

-
ity and choice of therapy.

Several microscopic characteristics are crucial for 
determining the prognosis and risk of recurrence 
after curative treatment:  

microvascular in-
vasion (MVI): the presence of tumor cells in small 
intrahepatic vessels is a strong predictor of early re-
currence and poorer survival [1]; satellite nodules: 
the presence of small tumor nodules in close proxim-
ity to the main tumor is also associated with a higher 
risk of recurrence; resection margin status: achiev-

(microscopic presence of tumor in the margin) is as-
sociated with poorer outcomes.

Unlike most solid tumors, HCC staging systems must 
take into account three key components: tumor sta-
tus (size, number, vascular invasion), liver function, 
and the patient‘s general condition. The Barcelona 
Clinic Liver Cancer (BCLC) staging system is the 
most widely accepted and recommended system. Its 

liver function (Child-Pugh), and the patient‘s function-
al status (ECOG PS), which provides a framework 
that not only predicts prognosis, but also directly 
guides therapeutic recommendations – a feature that 
is lacking in traditional TNM staging systems for this 
disease [10].

 BCLC 0 (very early stage):
preserved liver function (Child-Pugh A), PS 0. The 
recommended treatment is resection, ablation, or 

 BCLC A (early stage): single tumor or 2-3 nodes, 
-

ment includes resection, transplantation, or abla-
-

 BCLC B (intermediate stage): multinodular tu-
mor, unresectable, no vascular invasion or ex-
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trahepatic spread, preserved liver function, PS 0. 
Standard treatment is transarterial chemoemboli-

 BCLC C (advanced stage): portal invasion or 
extrahepatic spread, preserved liver function, PS 
1-2. Treatment is systemic therapy (e.g., atezoli-
zumab plus bevacizumab). Expected survival is 
~10 months with sorafenib, but longer with newer 
regimens.

 BCLC D (terminal stage): end-stage liver disease 
(Child-Pugh C) or poor general condition (PS 3-4), 
unsuitable for transplantation. Treatment is best 
supportive care (BSC). The expected survival is 
~3 months.

Other staging systems, such as TNM and Hong Kong 
Liver Cancer (HKLC), are also used, but BCLC re-
mains the preferred system for clinical practice and 
clinical trials [1].

-
cation. However, clinical decision-making is based on 
the concept of resectability, which is determined by a 

resectable: a tumor that can be completely removed 

-
borderline resectable: tumors with close 

vascular involvement that may become resectable 
after neoadjuvant therapy or procedures to increase 

unresectable: tumors with extensive vascular 
invasion, bilateral spread, or distant metastases.

Liver transplantation is the optimal treatment for HCC 
in patients with cirrhosis, as it treats both the can-
cer and the underlying liver disease [1]. Strict selec-
tion criteria are used to ensure excellent results after 
transplantation. The Milan criteria are the conven-

criteria have a 5-year survival rate after transplanta-
tion comparable to that of patients transplanted for 
non-oncological reasons. Expanded criteria (e.g., 
UCSF, Up-to-7) have also been developed, allowing 
transplantation of carefully selected patients outside 
the Milan criteria. Biomarkers such as alpha-fetopro-

as high AFP levels are associated with a poorer prog-
nosis [1].

liver cancer is essential for a timely diagnosis. Pre-
sentation ranges from incidental discovery in asymp-
tomatic patients undergoing surveillance to acute de-
compensation in those with advanced disease. The 

-
nostic process and prognosis, with surveillance and 

early detection programs being essential. The most 
common scenario for early diagnosis of HCC is the 
incidental discovery of a liver nodule during a routine 
ultrasound examination in an asymptomatic patient 
with compensated cirrhosis [1]. In these cases, pa-
tients usually have no symptoms related to the tu-
mor, and the discovery is the result of the successful 
implementation of a surveillance program. This is the 
ideal scenario, as it allows for radical treatment. In 
contrast, in patients with decompensated cirrhosis, 
the appearance of new or worsening symptoms may 

as new or worsening ascites, jaundice, weight loss, 
or episodes of hepatic encephalopathy should raise 
suspicion of a malignant process that destabilizes the 
already fragile liver function [11].

When primary liver cancer becomes symptomatic, it is 
usually a sign of advanced disease. The most common 

may be dull or constant; unexplained weight loss: sig-

and early satiety: feeling full after eating a small amount 
of food. These constitutional symptoms are often asso-
ciated with a large tumor volume that causes stretching 
of the liver capsule or compression of adjacent organs. 
Although there is overlap in symptoms, there are some 

HCC most often occurs in the context of known cirrho-
sis, so patients are often already under medical super-

with ICC do not have underlying chronic liver disease 
[8]. Since ICC originates in the biliary tract, it may more 
often present with symptoms related to biliary obstruc-
tion, even with smaller tumors. These symptoms in-
clude: jaundice: yellowing of the skin and whites of the 
eyes; itching (pruritus): generalized itching of the skin. 
These symptoms are less common as an initial mani-
festation of HCC, unless the tumor is centrally located 
and compresses the major biliary tract.

There are several common diagnostic pitfalls. In pa-
tients with cirrhosis, regenerative or dysplastic nod-
ules may be mistaken for HCC on imaging studies, 

ICC from metastatic adenocarcinoma in the liver, es-
pecially when the primary source of the metastasis is 

-
chemical analysis of the biopsy material to determine 
the origin of the tumor [6]. The suspected diagnosis 

staged through a systematic evaluation that includes 
imaging studies, tumor markers, and often biopsy to 
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The diagnostic and staging evaluation of primary liver 
tumors is a multimodal process that aims not only to 

-
mine the extent of tumor spread, assess underlying 
liver function, and evaluate the patient‘s suitability for 
treatment. This comprehensive approach is essen-
tial for determining the optimal therapeutic strategy 
within a multidisciplinary team (MDT). In high-risk 
patients (e.g., those with cirrhosis), the diagnostic 
process often begins with the detection of an abnor-
mality during a routine ultrasound examination for 

size in a cirrhotic liver triggers a strategy for follow-up 
investigations (recall strategy), which includes more 

This proactive strategy is key to detecting HCC at an 
early, treatable stage.

Multiphase contrast-enhanced computed tomogra-

a central role in the non-invasive diagnosis of HCC in 
patients with cirrhosis. The pathognomonic imaging 
feature for HCC is the combination of arterial phase 
hyperenhancement (APHE), followed by washout in 
the portal venous or late phase. This characteristic 

-
od than CT, especially for detecting smaller lesions. 

tumors smaller than 2 cm. The use of hepatobiliary 
-

crease the sensitivity for detecting nodules, as most 
HCCs do not take up this contrast in the hepatobili-
ary phase and appear hypointense. This characteris-
tic helps to distinguish them from benign nodules [1].

-
ing and classifying liver lesions in patients at risk of 
HCC, thereby improving communication and consis-
tency. CEUS can be used to characterize liver nodules. 

-

criteria help to distinguish HCC from other malignant 
tumors, such as ICC, which typically show earlier and 
show a more pronounced washout [1].

Liver biopsy remains the gold standard for diagno-
sis when non-invasive criteria are not met or are not 
applicable. According to EASL guidelines, biopsy is 
indicated in the following cases: mandatory in cases 
of suspected HCC in a non-cirrhotic liver, as imaging 

cirrhosis when imaging studies are atypical or incon-

clusive; necessary in all cases of suspected ICC to 

to identify therapeutic targets [6].

Immunohistochemical markers, such as glypican-3 
(GPC3), heat shock protein 70 (HSP70), and gluta-

-

dysplastic nodules.

Serum alpha-fetoprotein (AFP) has suboptimal sen-

useful for diagnosis and prognosis in certain cases, 
especially at high levels. Other markers such as des-
gamma-carboxy prothrombin (DCP) are also tested, 
but are not part of routine monitoring practice.

Assessment of liver function (Child-Pugh scale, 
MELD score, albumin, bilirubin) and the patient‘s 
general condition (ECOG/WHO performance status) 
are critical components of staging systems, such as 
BCLC, and are essential for determining the patient‘s 

Fluorodeoxyglucose positron emission tomography 
(FDG-PET/CT) has a high false-negative rate in well-

diagnosis. However, it can be useful for detecting ex-
trahepatic spread, especially in ICC, and has a prog-
nostic value.

-
bility, and overall treatment strategy should be made 
within a multidisciplinary team (MDT). This team, 
which usually includes a hepatologist, surgeon, on-
cologist, radiologist, and pathologist, integrates all 
radiological, pathological, and clinical data to make 
the best decision for each individual patient.

For patients with early-stage disease (BCLC 0-A HCC 

chance for long-term survival. The choice between 
liver resection, transplantation, and local ablation is 
a complex decision guided by tumor characteristics, 
underlying liver function, and the patient‘s overall 
condition. A multidisciplinary approach is essential 
to determine the most appropriate strategy for each 
individual patient.

Liver resection is the preferred treatment in several 
key scenarios: HCC in patients with non-cirrhotic 
liver; single HCC in patients with cirrhosis and well-
preserved liver function (Child-Pugh A, without clini-

Before performing resection in patients with cirrho-
sis, a multiparametric assessment is mandatory, 
including liver function (MELD, indocyanine green 
clearance), assessment of portal hypertension, and 
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used to reduce the risk of postoperative liver failure. 
Minimally invasive approaches (laparoscopic/robotic 
resection) are an option for selected cases and may 
reduce hospital stay and complications [1, 13].

Liver transplantation is considered the ideal treat-
ment for HCC in patients with cirrhosis, as it simul-
taneously treats both the cancer and the underlying 
liver disease that is responsible for its development 
[1]. As already mentioned, the Milan criteria (single 

central role in the selection of candidates. Compli-
ance with these criteria ensures excellent long-term 
survival after transplantation, comparable to that in 
non-oncological indications.

While patients are on the waiting list, bridging thera-

and prevent removal from the list. Downstaging is a 
strategy in which patients with tumors that initially 
exceed the criteria undergo locoregional treatment 
to reduce the tumor burden to levels acceptable for 
transplantation. Successful downstaging is an indica-
tor of favorable tumor biology [1]. The role of LT in 
ICC is more limited and controversial. However, stud-
ies show that in selected patients with unresectable 
ICC who have shown disease stability after neoadju-
vant therapy, transplantation may be a viable option. 
A prospective study by Lunsford et al. demonstrated 
encouraging results in this regard [6, 13].

Local ablation aims to destroy tumor tissue in situ by 
-

with early-stage HCC (BCLC 0-A) who are not suit-
able candidates for surgical resection. In very early 

to those of resection. Microwave ablation (MWA) is a 
-

Percutaneous ethanol injection (PEI) is an older tech-

emerging non-invasive locoregional method that de-
livers high doses of radiation with great precision to 
the tumor. Although convincing evidence for its role 

can be used as a bridge therapy to transplantation or 
to treat patients who are not suitable for other locore-
gional therapies [1]. Patients with more advanced 
disease or those who are not candidates for radical 

systemic treatments aimed at controlling the disease 
and prolonging survival.

Over the past decade, there has been a paradigm 
shift in the treatment of intermediate and advanced 
primary liver cancer. The integration of transarterial 
therapies, targeted agents, and immune checkpoint 

transformed the therapeutic landscape. These ad-

management.

Transarterial therapies exploit the dual blood sup-
ply to the liver, as liver tumors are primarily supplied 
by the hepatic artery, unlike normal parenchyma. 
Transarterial chemoembolization (TACE) is the 
standard of care for patients with intermediate-stage 
(BCLC B) HCC. The procedure involves selective 
injection of a chemotherapeutic agent followed by 
embolization of the tumor-feeding arteries, resulting 

TACE in this patient group [1]. Transarterial radio-

-
arterial option in which microspheres containing a 
radioactive isotope (Yttrium-90) are delivered to the 
tumor. Multimodal applications: these therapies are 
also used in multimodal settings, such as bridging 
therapy or downstaging prior to liver transplantation, 

-
prove local control [1].

Systemic therapy is the standard for patients with ad-
vanced (BCLC C) HCC.

First-line – standard of care: the combination of At-
ezolizumab (anti-PD-L1) plus Bevacizumab (anti-
VEGF)
This is based on the IMbrave150 study, which dem-

-
pared to sorafenib [2, 5, 15].

Tyrosine kinase inhibitors (TKIs): Sorafenib, the 

and lenvatinib
particularly in patients with contraindications to im-
munotherapy or bevacizumab (e.g., high risk of vari-
ceal bleeding, autoimmune disorders) [5].

Second-line therapies: for patients who progress 
on sorafenib, several second-line agents are ap-
proved, including regorafenib and cabozantinib [1, 
5]. Ramucirumab, a monoclonal antibody against 



214 K. Angelov, S. Stoyanova, E. Yordanov et al.

Systemic therapy for advanced ICC is also evolving 
rapidly, shifting from standard chemotherapy to im-
muno- and targeted therapies based on the molecu-

First line – standard care: the combination of dur-
valumab (anti-PD-L1) plus gemcitabine-cisplatin 
chemotherapy is the new standard of care. The TO-

-
dard chemotherapy improves overall survival [3, 12].

Targeted therapies (second and subsequent 
lines): 

-
ing of the tumor (Table 3). Several targeted therapies 

Table 3

FGFR2 fusions/rearrangements:  in i itors s c  as Pemi-
gatinib, Futibatinib  and In gratinib are a roved or atients it  
t ese a normalities 6  1

IDH1 mutations: Ivosidenib  an in i itor o  m tant 1  as een 
a roved ased on t e Clar  st d  ic  s o ed im roved 

ro ression ree s rvival 6  1

BRAF V600E mutations: T e com ination o  Dabrafenib A  
in i itor  and Trametinib E  in i itor  is e ective in atients it  
t is rare m tation 1

HER2 ampli cation: e imens ased on trastuzumab and ne er 
a ents s c  as zanidatumab s o  activit  in t mors it  E 2 
overex ression 6

The principle of migration between treatment stages 
is important in clinical practice. For example, a patient 
in BCLC stage B who is not eligible for or progresses 
on TACE may receive systemic therapy, which is usu-
ally reserved for stage C [1].

appropriate regimen for each patient, and the man-

ongoing involvement of a multidisciplinary team to 
-

evidence-based multimodal, perioperative strategy. It 
includes a series of measures aimed at reducing the 
physical and psychological stress responses to sur-
gery and improving postoperative outcomes, reduc-
ing complications, reducing hospital length of stay 

Palliative care is an integral part of overall cancer 
management, not just end-of-life care. For patients 

-
trol, realistic counseling about prognosis, and struc-

life. This approach provides comfort, dignity, and sup-

port for both the patient and their loved ones. Symp-
tom management in patients with advanced liver dis-

function. Pain is one of the most common symptoms 
in advanced HCC [11]. For mild pain, acetaminophen 
(paracetamol) is recommended in doses up to 3 g per 

should be avoided in patients with cirrhosis due to 
the risk of gastrointestinal bleeding and renal toxicity. 
Opioids may be used for moderate to severe pain, 
but with great caution and proactive management of 
constipation to prevent precipitating hepatic enceph-
alopathy [1]. Management of symptoms associated 
with hepatic decompensation, such as ascites, re-

symptoms such as loss of appetite, fatigue, and nau-
sea should also be actively managed [11]. Palliative 

metastases, which may occur in advanced disease.

DISCUSSION

-
lenges remain. According to key sources such as the 
EASL guidelines and the reviewed articles, „unmet 
needs“ include [1, 5, 17]: 

1. Better tools for surveillance and early diagnosis: 
current ultrasound-based methods have their limita-
tions. The development of more sensitive biomarkers 

essential for detecting tumors at an earlier and more 

risk of recurrence after curative treatment (resection 

Studies of adjuvant therapy to date have not shown a 
-

gies to prevent recurrence is a major priority; 3. Pre-
dictive biomarkers: despite the availability of multiple 
systemic therapies for advanced HCC, there are no 
reliable predictive biomarkers to guide the choice 

personalized medicine. 4. Precision oncology: the full 
integration of molecular data into clinical decision-

also in the context of HCC clinical trials; 5. Biomark-
er-based clinical trials: future clinical trials should be 

patient subgroups. This will increase the likelihood of 

targeted treatments. 6. Combined and multimodal 
approaches: the investigation of new combinations of 
systemic therapies, as well as the integration of sys-
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temic treatments with locoregional approaches (e.g., 
neoadjuvant therapy), has the potential to improve 
outcomes at all stages of the disease.
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