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Hepatocellular carcinoma (HCC) presents significant treatment challenges despite considerable advancements in
its management. The Indian National Association for the Study of the Liver (INASL) first published its guide-
lines to aid healthcare professionals in the diagnosis and treatment of HCC in 2014. These guidelines were sub-
sequently updated in 2019. However, INASL has recognized the need to revise its guidelines in 2023 due to recent
rapid advancements in the diagnosis and management of HCC, particularly for intermediate and advanced
stages. The aim is to provide healthcare professionals with evidence-based recommendations tailored to the In-
dian context. To accomplish this, a task force was formed, and a two-day round table discussion was held in Puri,
Odisha. During this event, experts in their respective fields deliberated and finalized consensus statements to
develop these updated guidelines. The 2023 INASL guidelines offer a comprehensive framework for the diag-
nosis, staging, and management of intermediate and advanced HCC in India. They represent a significant step
forward in standardizing clinical practices nationwide, with the primary objective of ensuring that patients
with HCC receive the best possible care based on the latest evidence. The guidelines cover various topics related
to intermediate and advanced HCC, including biomarkers of aggressive behavior, staging, treatment options,
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and follow-up care. (J CLiN Exp HepaToL 2024;14:101269)

epatocellular carcinoma (HCC), also known as

primary liver cancer, continues to present signifi-

cant treatment challenges despite notable ad-
vancements in its management. In 2014, the Indian
National Association for the Study of the Liver (INASL)
published the initial set of guidelines on HCC,' followed
by an update in 2019,” to offer healthcare professionals
guidance for diagnosis and management. Since then, sig-
nificant developments have occurred in the field, particu-
larly in the diagnosis and management of intermediate
and advanced HCC. Consequently, INASL has decided to
revise its guidelines, providing evidence-based recommen-
dations tailored to the Indian context. The updated guide-
lines cover various topics, including risk factors, screening
and diagnosis, staging, treatment options, and follow-up
care, with a focus on intermediate and advanced HCC.
By incorporating the latest advancements in the field, these
guidelines have the potential to improve patient outcomes
and enhance the quality of care provided by healthcare pro-
fessionals in India.

METHODS

To formulate the updated guidelines, a task force was es-
tablished to review the previous guidelines and integrate
recent advancements in treatments relating to intermedi-
ate and advanced HCC. The task force organized a two-
day round table discussion on May 14th and 15th, 2022,
in Puri, Odisha. The discussion involved thorough debates
and deliberations among the task force members, who
were experts in their respective fields, to finalize the
consensus statements for the revised guidelines. Each issue
was meticulously addressed, taking into account the most
relevant data available in the literature. The final consensus
statements were developed based on scientific evidence and

the clinical expertise and experience of the participating
physicians. Only those statements that obtained approval
from the majority (>50%) of the task force members were
accepted.

To ensure the accuracy and reliability of the guidelines,
each statement was graded according to the Grading of
Recommendations Assessment, Development, and Evalua-
tion (GRADE) system, with minor modifications.™ The
GRADE system assesses the quality of the underlying evi-
dence as high, moderate, or low for each recommendation.
The strength of the recommendations, either strong or
weak, reflects the quality of the underlying evidence, as out-
lined in Table 1. Overall, the task force adopted a rigorous
approach in developing the updated guidelines, incorpo-
rating the latest scientific evidence along with the clinical
expertise and experience of the members. By adhering to
a stringent grading system, the guidelines provide health-
care professionals with evidence-based recommendations
tailored to the Indian context, offering the potential to
enhance outcomes for patients with HCC.

Indicators of Aggressive Tumor Biology

This section discusses indicators of aggressive tumor
biology in HCC. Clinical indicators include gender differ-
ences, age, symptoms at presentation, hepatitis status, liver
dysfunction, and diabetes. Radiological indicators encom-
pass tumor size, number, encapsulation, differentiation,
and vascular invasion. Biochemical markers such as alpha
fetoprotein ~ (AFP), des-gamma-carboxy-prothrombin
(DCP) (also known as protein induced by vitamin K
absence or antagonist II (PIVKA-II)), and Lens culinaris
agglutinin A-reactive fraction of alpha-fetoprotein (AFP-L3) as
well as nuclear medicine techniques like '*F-fluorodeoxy-
glucose ('®F-FDG) positron emission tomography-
computed tomography (PET-CT), provide additional

2 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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Table 1 Level of Evidence and Grade of Recommendations (Adapted From Grading of Recommendations, Assessment,
Development and Evaluations [GRADE] System3’4 With Minor Modifications®).

Level of evidence”

Confidence in the evidence

High Information obtained from meta-analyses or systematic
reviews, or from numerous randomized trials that have
high quality data.

Moderate Information obtained from either a singular randomized
controlled trial (RCT) or various non-randomized studies.
Low Studies of limited sample size, observational studies

conducted retrospectively, and registries.

Itis improbable that additional research will significantly alter
our level of confidence in the assessment of potential
benefits and risks.

Additional research, if conducted, may potentially alter our
estimation of the benefit and risk and have an impact on our
level of confidence in the estimate.

There is a degree of uncertainty associated with any estimate
of the effect.

Recommendations - Grade®

Wording associated with the grade of recommendation

Strong The strength of the recommendation was influenced by

several factors, such as the quality of the evidence, the
presumed outcomes that are important for the patient,
and the cost implications.

Weak The recommendation may be made with less certainty

and may result in higher costs or resource consumption
due to variability in preferences and values, or increased

“must”, “should”, or “we recommend”

“« nou

can”, “may”, or “we suggest”

uncertainty.

#To make the GRADE system more objective, the type of studies from which the evidences are derived have been mentioned in the Level of Evidence

section.

PLevel was graded down if there was a poor quality, strong bias or inconsistence between studies; level was graded up if there was a large effect size.
°Recommendations reached by consensus of the members and included the quality of evidence, presumed patient-important outcomes and costs.

insights. Understanding these indicators aids in prognosis
prediction and personalized treatment planning for HCC
patients.

Clinical Indicators of Aggressiveness

Gender differences in HCC morbidity and survival out-
comes are well-documented.”” Women have a lower risk
of developing HCC compared to men, with an
approximate incidence ratio of 1:4.>° Women also tend
to present with less-advanced HCC and have a greater over-
all survival.” The gender disparity in HCC may stem from
various factors, including hormonal, genetic, anatomic,
metabolic, behavioral risk factors, tumor biology, and
treatments received.'’

While it is generally believed that younger patients with
HCC often have more invasive tumors, higher metastatic
potential, and worse survival and prognosis compared to
older patients,ll’12 some subsequent studies have refuted
this finding."”

HCC detected at the asymptomatic stage generally has
a better prognosis. The appearance of symptoms such as
lethargy, pain, jaundice, anasarca, ascites, encephalopa-
thy, variceal bleeding, diarrhea, and paraneoplastic symp-
toms indicates the development of severe and aggressive
disease.'™" These symptoms may indicate either an

aggressively growing tumor leading to decompensation
or advanced liver disease, which may preclude effective
curative treatment.

A Japanese study identified independent risk factors for
length of disease-free survival after curative resection of
HCC. The study found that younger age, lower indocya-
nine green (ICG) retention rate, presence of solitary HCC
with expansive growth, absence of microscopic portal inva-
sion, and lower activity of co-existing hepatitis were favor-
able factors for longer disease-free survival, highlighting
the importance of not only early detection, but also sup-
pression of co-existing hepatitis, in achieving better
disease-free survival.'®

Type 2 diabetes mellitus not only increases the risk of
developing HCC''® but is also associated with worse sur-
vival.'? A meta-analysis of 21 studies comprising 9767
HCC patients found that diabetes in HCC patients was
independently associated with poorer overall and disease-
free  survival.?° Hyperinsulinemia,  hyperglycemia,
increased oxidative stress, and chronic inflammation in
diabetic patients contribute to a poor prognosis.

Numerous reports indicate that perioperative blood
transfusion enhances the risk of intrahepatic recurrence
of HCC and is a significant independent factor influencing
the cumulative survival rate of patients.21 >
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Consensus statement Level of Strength of
evidence recommendation
1. In HCC, male gender, symptoms  Moderate Strong

at presentation, co-existing
hepatitis status, underlying liver
dysfunction, perioperative blood
transfusion, and the presence of
diabetes mellitus are clinical
indicators associated with a poor
prognosis.

Morphological
Aggressiveness

and  Radiological Indicators of

Tumor size serves as a crucial prognostic factor in HCC.
Zhou et al. conducted a comparative study involving
1000 patients with small HCC (=5 cm) and 1366 patients
with large HCC (>5 cm) during the same period. They
observed that larger HCC tumors were associated with a
lower curative resection rate, higher operative mortality
rate, increased incidence of tumor emboli in the portal
vein, and lower overall survival.”> The presence of multiple
nodules in HCC (multi-nodular HCC) indicates a much
poorer prognosis compared to single nodules.”**” Poorly
encapsulated HCC tumors are also linked to worse prog-
nosis compared to well-encapsulated tumors.”® The fea-
tures listed, including tumor size and number, washout
rate, intracellular fat accumulation, invasive growth,
absence of a capsule, bile duct invasion, and tumor throm-
bosis of the portal and/or hepatic vein, are indeed indica-
tors associated with poor prognosis in HCC. These
characteristics can suggest both aggressive tumor behavior
and late detection. More aggressive tumors tend to grow
and spread more rapidly, leading to these concerning fea-
tures, while late detection can mean that these features
have had more time to develop, reflecting a more advanced
stage of disease and subsequently poorer prognosis. It is
important to note that the boundary between aggressive
behavior and late detection can be blurred, as late detection
might be the consequence of rapid and aggressive tumor
growth that advances before symptoms prompt medical
attention.

Functional imaging techniques like diffusion-weighted
imaging (DWI), chemical-shift magnetic resonance imag-
ing (MRI), magnetic resonance elastography (MRE), and
MRI with liver-specific contrast have revolutionized the
management of HCC. These techniques provide valuable
insights into cellular and metabolic activities, aiding in
the effective grading and staging of HCC. DWI
assesses the cellularity and integrity of cell membranes,”’
while chemical-shift MRI exploits differences in resonance
frequencies of water and fat protons for contrast genera-
tion.” MRE quantifies tissue stiffness to detect
fibrosis or cirrhosis.”’  MRI  with liver-specific
contrast helps in better lesion characterization.’” These ad-

KUMAR ET AL

vancements contribute to a holistic approach to HCC
management, from diagnosis to treatment planning.
Thus these techniques can provide valuable cellular and
metabolic information for HCC grading and staging.”>”*

Level of
evidence

Consensus statement Strength of

recommendation

2. Tumor size and number, Moderate
intracellular fat accumulation,

invasive growth, absence of

capsule, bile duct invasion,

and tumor thrombosis of the

portal and/or hepatic vein are

all indicators associated with

a poor prognosis in HCC.

Strong

3. Functional imaging Moderate Weak
techniques such as diffusion-
weighted imaging (DWI),
chemical-shift MRI, magnetic
resonance elastography
(MRE), and MRI with liver-
specific contrast play a
valuable role in providing
cellular and metabolic
information for the grading
and staging of HCC.

Biochemical Indicators of Aggressiveness

Tumor markers, including alpha-fetoprotein (AFP), des-
gamma-carboxy prothrombin (DCP) (also known as pro-
tein induced by vitamin K absence or antagonist II
(PIVKA-II)), and Lens culinaris agglutinin A-reactive fraction
of alpha-fetoprotein (AFP-L3), are extensively studied bio-
markers for assessing the aggressiveness of HCC. Elevated
levels of these tumor markers indicate tumor stage pro-
gression and are associated with a worse prognosis, higher
recurrence rate, and poorer survival compared to individ-
uals with normal marker levels.”” In 2006, researchers
from Japan developed the BALAD score, which incorpo-
rates AFP >400 ng/mL, AFP-L3 >15%, DCP >100 mAU/
mL, as well as serum bilirubin and albumin values, to pre-
dict HCC patient survival.”® Although initial validation
studies did not demonstrate the superiority of this score
over other systems without biomarkers, the combined
use of biomarkers may still have predictive value for prog-
nosis. Based on a review of Indian studies, it is evident that
both elevated levels of AFP and PIVKA-II are associated
with aggressive HCC. However, specific cut-oft values for
AFP and PIVKA-II to predict the aggressiveness of HCC
cannot be conclusively determined from the current Indian
studies.”” !

Post-transplant recurrence affects up to 15% of HCC pa-
tients transplanted within the Milan criteria, " high-
lighting the role of factors beyond tumor morphology in
post-liver transplantation (LT) prognosis. AFP is correlated
with tumor differentiation and vascular invasiveness,

4 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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consistently predicting poor outcomes after LT for HCC.
The French Liver Transplantation Study Group proposed
a prognostic model in 2012 that combined AFP with tu-
mor size and number, demonstrating its superiority over
the Milan criteria alone in predicting HCC recurrence
and overall survival after LT. Additionally, an AFP level
>1000 ng/mL was associated with significantly higher
HCC recurrence risk and worse post transplant survival
among patients within the Milan criteria.”’ This cutoff
level has been validated in subsequent studies, with AFP
>1000 ng/dL currently being used as an exclusion criterion
for LT.

Positive AFP at baseline and relapse, or a change from
negative to positive, imply shorter survival rates.
Conversely, a complete AFP response to locoregional ther-
apies (LRT) suggests the lowest recurrence rates, while a
partial response, marked by over a 15% decline post-LRT,
yields outcomes similar to the control group.”" Serum
AFP estimation further helps monitor responses to locore-
gional and systemic HCC th<3r211)i<3s.4(”48

Level of
evidence

Statement Strength of

recommendation

4. Elevated levels of High
commonly used HCC
tumor markers (AFP,
PIVKA-I, AFP-L3) are
associated with a poorer
prognosis and an
increased risk of
recurrence.

Strong

5. The combined use of High
these biomarkers may
offer benefits in predicting
prognosis.

Strong

6. Currently, an AFP level Moderate
exceeding 1000 ng/dL is

utilized as an exclusion

criterion for liver

transplantation (LT).

Strong

7. Serum AFP estimation High
can also be valuable in
monitoring the response
to therapy, particularly
with the emergence of
more effective
locoregional and systemic
treatments.

Strong

Nuclear  Medicine  Indicators

Aggressiveness

The clinical value of '®F-fluorodeoxyglucose (**F-FDG)
positron emission tomography (PET) in diagnosing HCC
has been limited due to its low sensitivity (between 36%
and 70%) for detecting intrahepatic HCC lesions. Never-

of  Prognosis/

theless, the use of positron emission tomography-
computed tomography (PET-CT) for prognosticating
HCC has shown significant progress in recent years.*”"
A study from a non-transplant center in India suggested
that "F-FDG PET/CT can be valuable in the initial
work-up of newly diagnosed HCC patients, especially
when there are high levels of AFP (>93.7 ng/mL) or a large
tumor (>S5 cm).”’ FDG uptake is closely related to thera-
peutic response in HCC and can provide additional infor-
mation on the risk of HCC recurrence after surgery or liver
transplantation (LT). Another study from India utilized
FDG avidity to predict post-transplant survival, as poorly
differentiated HCC showed higher FDG avidity compared
to well-differentiated HCC.”' FDG PET avidity was associ-
ated with higher levels of alpha fetoprotein (AFP) and a
higher incidence of microvascular invasion on explant his-
tology."’ IfF FDG-PET demonstrates uptake in the tumor, it
is suggestive of high possibility of microvascular inva-
sion.”” However, absence of PET uptake does not rule
out microvascular invasion.

Dynamic CT with FDG-PET is a convenient modality
for detecting portal vein tumor thrombosis (PVTT), char-
acterized by intraluminal filling defects, expansion of the
portal vein, contrast enhancement, and linear increased
FDG uptake by the thrombus.””

Since extrahepatic metastasis is commonly observed in
HCC with poor differentiation, FDG-PET has demon-
strated higher sensitivity and specificity compared to other
modalities such as bone scans for the detection of extrahe-
patic metastasis.””

18E.FDG PET-CT has shown efficiency in assessing the
viability of HCC after TACE and superiority to CECT even
in low-grade HCC.” It can effectively differentiate between
HCC recurrence and false-positive tracer uptake due to lip-
iodol (ethiodized oil) deposition. Metabolic tumor volume
(MTV), which represents the extent of abnormally
increased FDG uptake by tumor tissue, has the potential
to predict progression-free survival (PFS) and overall sur-
vival (OS) after transarterial chemoembolization
(TACE).56 One study showed that using FDG-PET can
help predict the effectiveness of palliative radiotherapy in
controlling bone metastasis. Essentially, better results
were seen when patients had a higher initial reading
(SUV-ratio) on the scan, a significant drop in the SUV-
ratio after radiotherapy, and when a higher dose of radia-
tion was used.”” PET-derived tumor-to-normal liver ratio
(TLR), calculated as SUV-max of the tumor divided by
SUV-mean of the normal liver, is a valuable parameter
for determining HCC aggressiveness. Several reports indi-
cate that TLR =2 indicates high malignant potential.
High TLR significantly affects overall survival (OS) on len-
vatinib, while delta-TLR serves as a predictor of response.58
It also plays a role in assessing response to treatment by
highlighting residual tumor tissue after TACE.”

Journal of Clinical and Experimental Hepatology | January-February 2024 | Vol. 14 | No. 1 | 101269 5

cellular. Carcinoma

Guidelines

Hepato



day

seuljaping
pwounIn) .|n|n||a:o.|n

INASL HCC GUIDELINES 2023 KUMAR ET AL
Statement Level of Strength of Statement Level of Strength of
evidence recommendation evidence recommendation
8. 18F-FDG PET-CT is capable of Moderate Strong 10. Tumor biopsy is not necessary Moderate Strong
detecting lymph node for the routine diagnosis of HCC,
metastasis, and extrahepatic but it may be needed prior to
metastatic lesions, particularly in treatment planning if the imaging
bone and other tissues that have results show atypical features.
el |.m.pact Ei UEEUTTETE 11. Despite the progress made in  Moderate Strong
decisions. INASL recommends )
18 comprehending the molecular
the use of an F—FDQ PET scan to pathogenesis of HCC and
evaluate extrahepatic spread. identifying various molecular/
9. Atumor-to-normal liver ratio (TLR) Low Weak genetic signatures, the routine

greater than 2 indicates an
aggressive tumor with poor
overall survival. TLR also plays a
role in assessing the response to
treatment after TACE.

Histological and Molecular Indicators of Aggressiveness

Histological indicators of aggressive tumors include poor
differentiation, intracellular fat accumulation, microvas-
cular invasion, invasive growth, and bile duct invasion.”
Even though tumor biopsy is not routinely necessary for
the diagnosis of HCC, but it may be required in cases where
the imaging results are atypical. Explant histology can help
identify patients with unfavorable prognoses due to poorly
differentiated HCC or microvascular invasion. However,
some centers have started using preoperative liver biopsy
to guide liver transplantation (LT). The extended Toronto
criteria allow LT for patients with tumors of any size or
number, provided they do not exhibit systemic cancer-
related symptoms, extrahepatic disease, vascular invasion,
or poorly differentiated tumors on preoperative liver bi-
o pSY-GO

The development of HCC involves the gradual accu-
mulation of molecular changes that contribute to
various molecular and cellular events. Next-generation
sequencing (NGS) techniques have made it easier to
examine the molecular landscapes of HCC. Recent
research highlights the significance of the tumor micro-
environment and cancer metabolism in HCC develop-
ment.® Despite advancements in understanding HCC's
molecular pathogenesis and identification of potential
biomarkers, their translation into clinical practice is chal-
lenging. The main issues are variability in biomarker
expression, lack of large-scale validation studies, difficulty
in obtaining liver biopsy samples, and challenges in corre-
lating these markers with clinical outcomes.®” Further-
more, standardized, cost-effective techniques for
biomarker assessment in the clinical setting are Iacking.“
Therefore, the routine testing of molecular/genetic signa-
tures for HCC in blood or liver cannot currently be recom-
mended for clinical practice.

testing of these biomarkers in
blood or liver cannot currently be
recommended for clinical
practice.

INASL-BCLC Staging: The Recommended HCC
Staging for India

Staging is crucial in the management of all cancers as it en-
ables the assessment and description of the tumor burden
within the primary organ and its spread throughout the
body. An ideal staging system should provide an accurate
prognostic stratification and guide the selection of the
most appropriate therapeutic approach based on the stage.
Additionally, the staging system should facilitate the ho-
mogeneous grouping of patients in clinical trials and facil-
itate scientific research.

The Barcelona Clinic Liver Cancer (BCLC) staging sys-
tem®” is widely recognized as a prognostic tool for HCC.
It effectively categorizes the severity of HCC and offers a
reliable assessment of a patient’s prognosis and suitable
treatment options. Numerous studies have demonstrated
the strong predictive value of BCLC staging for survival
outcomes, highlighting its importance in the evaluation
and management of HCC patients.

The 2022 BCLC guidelines have undergone further up-
dates specifically targeting intermediate-stage HCC
(BCLC-B) and systemic therapy options for advanced-
stage HCC (BCLC-C).”” The guidelines recommend sys-
temic therapy for patients with diffuse, infiltrative, and
extensive bilobar liver involvement. A novel concept called
treatment stage migration (TSM) has been introduced in
these guidelines, allowing for personalized treatment deci-
sions based on clinical judgment when first-line treatment
is not feasible due to patient characteristics. These updates
emphasize the importance of individualized treatment ap-
proaches tailored to each patient's specific needs.®

Despite the updates, the 2022 BCLC staging system has
several limitations that need to be addressed.”®”" The
INASL taskforce has modified the existing BCLC staging
system and recommends the use of the 'INASL
modification of the BCLC staging system (INASL-BCLC

6 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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Hepatocellular carcinoma
(in patients with liver cirrhosis)

|

l

Very early stage (0)
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Figure 1 The ‘INASL modification of BCLC staging’ (INASL-BCLC) for prognosis prediction and treatment of HCC. BCLC, Barcelona Clinic Liver Can-
cer; HCC, Hepatocellular carcinoma; INASL-BCLC, Indian National Association for the Study of the Liver modification of BCLC

Staging)’ for improved prognosis prediction and
treatment of HCC (Figure 1). One shortcoming of the
BCLC system is its ambiguity regarding the presence of un-
derlying liver disease, merely mentioning HCC at the
outset. The INASL-BCLC system provides clarity by specif-
ically stating that the staging system applies to HCC pa-
tients with liver cirrhosis. The BCLC system lacks
subdivisions in the advanced stage (BCLC-C) and terminal
stage (BCLC-D). In contrast, the INASL-BCLC staging sub-
divides these stages to cater to the diverse patient popula-
tion better. The stage C subdivision (Cl1 and C2)
acknowledges the role of locoregional therapy in stage
C1 patients. The subdivision of stage D into D1 and D2 al-
lows for potential liver transplantation in patients with
advanced liver disease but whose tumors still fit transplan-
tation criteria (stage D1).”""* Additionally, the BCLC stag-
ing system does not account for the role of combination or
adjuvant therapies. The revised INASL-BCLC staging rec-
ognizes the emerging importance of these thera.pies,73 ex-
panding the indication of systemic therapy to patients
receiving locoregional therapy. The BCLC system also
does not consider downstaging. However, the INASL-
BCLC system indicates downstaging for tumors beyond
the University of California, San Francisco (UCSF) criteria
in patients with stage B1. Finally, the BCLC staging does
not include the role of Transarterial Radioembolization
(TARE) and Stereotactic Body Radiation Therapy
(SBRT), both of which have been incorporated in the
INASL-BCLC staging in light of strong supporting
evidence. Thus, the revised INASL-BCLC staging system

addresses several limitations of the BCLC staging system,
offering a more comprehensive and nuanced approach to
HCC management (Table 2).

Treatment Stage Migration

Treatment stage migration (TSM), also known as treatment
sequence or pattern of therapy, refers to the transition of a
patient from one treatment modality to another due to dis-
ease progression or treatment failure. TSM occurs when a
patient's profile prompts a shift in the recommended treat-
ment to a modality that is typically prioritized for a more
advanced stage of the disease. In the context of HCC,
TSM usually involves the shift from curative treatment op-
tions (resection, ablation, liver transplantation [LT]) to
palliative treatment options (transarterial chemoemboliza-
tion [TACE], transarterial radioembolization [TARE], ste-
reotactic body radiotherapy [SBRT]), or from locoregional
therapies to systemic therapy options.

The concept of TSM can also be applied in reverse,
where a change in patient condition, often due to thera-
peutic intervention, makes them eligible for treatments
that were previously not feasible. For example, if a patient
initially presents with poor liver function and advanced
HCC, they might be treated initially with best supportive
care (such as treatment for hepatic encephalopathy, ascites,
low albumin etc.). If these treatments lead to improved
liver function, and potentially an improvement in liver
function, the patient could then 'migrate” to an earlier
treatment stage, such as systemic treatment or locore-
gional therapy.
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Table 2 Comparison of BCLC Staging and INASL Modification of BCLC Staging.
Criteria for Comparison BCLC Staging INASL-BCLC Staging

Consideration of Underlying Liver
Disease

Division of Stage C

Initial condition only mentions HCC.

No subdivision of advanced stage
BCLC-C (PVTT and EHM).

Initial condition explicitly mentions HCC in
patients with liver cirrhosis.

INASL-BCLC stage C is subdivided into stages
C1 and C2 to allow for the role of locoregional

Division of Stage D

supportive care.

Inclusion of Combination/Adjuvant

Therapy adjuvant therapy.

Provision for Downstaging
downstaging.

Role of TARE and SBRT
included.

Terminal stage is a single,
undivided stage; only offers best

No mention of combination/

The algorithm does not consider

These treatment modalities are not

therapy in stage C1.

INASL-BCLC stage D is subdivided into stages
D1 and D2. Stage D1 includes patients with
advanced liver disease whose tumors still fit
liver transplantation criteria, offering potential
for LT.

Recognizes the emerging role of combination
therapy, particularly the combination of
locoregional with systemic therapy; expands
indication of systemic therapy to patients
receiving LRT.

In patients with INASL-BCLC stage B1, if the
tumor is beyond UCSF criteria, downstaging is
indicated.

With robust evidence supporting TARE and
SBRT, both modalities are included at
appropriate stages.

Abbreviations: BCLC, Barcelona Clinic Liver Cancer; INASL-BCLC, Indian National Association for the Study of the Liver modification of BCLC; PVTT,
Portal Vein Tumor Thrombus; EHM, Extrahepatic Metastasis; LRT, Locoregional Therapy; UCSF, University of California, San Francisco; TARE, Trans-

arterial Radioembolization; SBRT, Stereotactic Body Radiation Therapy.

The proposed treatment options for each INASL-BCLC
stage are described below, but it is important to note that
expert evaluation of all the clinical and sociocultural infor-
mation may lead to TSM.®” On the other hand, untreatable
progression represents treatment failure or disease pro-
gression that occurs within the patient’s initial BCLC
stage, despite the selected treatment strategy.

Multidisciplinary Tumor Board

Multidisciplinary tumor board discussions involve key dis-
ciplines like hepatology/gastroenterology, oncology, radia-
tion  oncology, surgery, diagnostic  radiology,
interventional radiology, and palliative care.”"” These dis-
cussions not only help determine optimal treatment for
HCC patients, they also assess outcomes. Many studies
have showed that implementation of these discussions
have significantly improved treatment timeliness and sur-
vival rates.”””" These findings highlight the critical role
of multidisciplinary discussions in improving HCC
patient outcomes.

Level of
evidence

Statement Strength of

recommendation

12. INASL recommends the use of Moderate
the 'INASL modification of BCLC
staging (INASL-BCLC Staging)' for
prognosis prediction and
treatment of HCC.

Strong

(Continued on next page)

(Continued)

Level of
evidence

Statement Strength of

recommendation

13. The concept of Treatment Stage Moderate
Migration (TSM) should be used
when offering treatment as it
allows for the transition to more
appropriate treatment modalities
based on disease progression or
improvement.

Strong

14. Multidisciplinary tumor board  Moderate
discussions should be conducted
to identify the most suitable
treatment modality for each
individual HCC case. The
response and outcomes of each
modality should be reassessed in
the tumor board to guide the
selection of subsequent
treatment approaches based on
the patient's response.

Strong

Stagewise Management of Intermediate and
Advanced HCC (INASL-BCLC stage B and C)

This section is dedicated to discussing the stagewise man-
agement of intermediate and advanced HCC. The manage-
ment of HCC is contingent upon the disease stage, and
thus, we will delve into the various treatment approaches
and strategies employed for intermediate and advanced

8 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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stages of HCC (INASL-BCLC stage B and C), considering
factors such as tumor size, liver function, and overall pa-
tient health. Additionally, these approaches will be tailored
to the specific context of the Indian setting.

Management of Patients of INASL-BCLC Stage B1:
Role of Liver Transplantation

Stage B1, according to the INASL-BCLC staging system, is
characterized by multifocal HCC that surpasses the
INASL-BCLC-A criteria. Patients in this stage exhibit
moderately preserved liver function (Child-Turcotte-
Pugh score [CTP] =8), an Eastern Cooperative Oncology
Group (ECOG) performance status of =1, and no signs
of vascular invasion or extrahepatic spread. Within this
group, there are patients with well-defined HCC nodules
who may be eligible for liver transplantation if they fulfil
various "Extended Liver Transplant criteria’, such as Uni-
versity of California, San Francisco (UCSF) criteria,”” Up-
to-Seven criteria,”’ Metroticket 2.0 criteria,®! Kyoto
criteria,®” Toronto criteria,” and Pittsburgh criteria® etc
(Table 3). These extended criteria may be applied in associ-
ation with downstaging (see below). If however, LT is not
available, these patients should undergo TACE/TARE
(with or without SBRT).

Patients within the UCSF criteria: While the Milan
criteria®® have traditionally served as the standard for pa-

Table 3 The Milan Criteria and the Extended Liver Transplant
Criteria.

Criteria Tumor Characteristics

Milan Criteria*? Single tumor =5 cm OR up to three

tumors each =3 cm

UCSF Criteria”® Single tumor =6.5 cm OR up to three
tumors with the largest being
=4.5 cm, total tumor diameter

=8cm

Up-to-Seven Criteria®® Sum of the size of the largest tumor

(in cm) and the number of tumors =7

Metroticket 2.0 Criteria®* Total tumor diameter <9 cm,
regardless of the number of nodules,
without macrovascular invasion or

extrahepatic spread

Kyoto Criteria®” 10 or fewer tumors each =5 cm,
serum des-y-carboxy prothrombin

level =400 mAU/mL

Toronto Criteria®® No macrovascular invasion, sum of
the size of the largest tumor and the

number of tumors =18

Pittsburgh Criteria®* Single tumor =5 cm OR 2-3 tumors
each =3 cm, and no vascular
invasion or distant metastases,
along with a low level of proliferative
activity of the tumor (based on Ki67

labeling index)

tient selection in liver transplantation, they can be overly
stringent in the context of living donor liver transplanta-
tion (LDLT). Studies have shown that a slight deviation
from the Milan criteria in terms of tumor size or number
can still yield comparable survival rates.®” The University
of California, San Francisco (UCSF) criteria have emerged
as the most validated expanded criteria, allowing for
broader selection without compromising outcomes.”
Therefore, INASL recommends the use of UCSF criteria
for patient selection for LT, and patients who meet these
criteria should be considered as candidates for upfront LT.

Numerous retrospective and prospective studies, ran-
domized controlled trials, and meta-analyses consistently
demonstrate the superiority of mammalian target of rapa-
mycin inhibitors (mTORi)-based immunosuppression
compared to mTORi-free immunosuppression following
LT for HCC. The primary benefit of these agents is their
association with enhanced post-LT survival and decreased
tumor recurrence in HCC patients.87 It's typically
advised to avoid starting mTOR inhibitors within the first
30 days following transplant due to an elevated risk of
complications such as hepatic artery thrombosis, issues
with wound healing, proteinuria, and interstitial pneumo-
nitis during the postoperative period.

Statement Level of Strength of
evidence recommendation

15. INASL recommends the use of Moderate Strong

the UCSF criteria for patient

selection for LT, and patients who

meet these criteria should be

considered for upfront LT.
16. INASL recommends the use of High Strong

mTORi-based
immunosuppression rather than
mTORi-free immunosuppression
after LT for HCC.

Patients beyond the UCSF criteria: role of downstaging
and tumor biology: Patients classified asINASL-BCLC stage
Bl who are beyond the UCSF criteria but fulfill other
expanded criteria for LT, with no extrahepatic disease or
vascular invasion, should preferably undergo downstaging
before considering living donor liver transplantation
(LDLT). While some studies have shown that upfront
LDLT in these patients may yield acceptable outcomes, there
is evidence of poorer recurrence-free survival. *® Therefore, se-
lecting these patients for upfront LDLT should be considered
only if they exhibit favorable tumor biology, as indicated by
surrogate markers such as tumor morphology (size and num-
ber), alpha fetoprotein (AFP) or protein induced by vitamin K
absence or antagonist-II (PIVKA-II) levels, and '*Fluorodeox-
yglucose positron emission tomography-computed tomog-
raphy (‘*F-FDG PET CT) avidity. If the patient does not
meet the criteria for favorable tumor biology, downstaging
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prior to LDLT is recommended and response to neoadjuvant
or downstaging therapies such as TACE, TARE, or focused
radiotherapy should be assessed prior to LT.*

Downstaging HCC before transplantation has demon-
strated improvements in patient outcomes and a reduction
in recurrence risk following transplantation. The most
recent guidelines from the European Association for the
Study of the Liver (EASL),"” the American Association
for the Study of Liver Diseases (AASLD),*”” and Interna-
tional Liver Transplantation Society (ILTS)”" recommend
that patients who exceed the Milan or UCSF criteria or
are in T3 stage should only undergo liver transplantation
after successful downstaging to meet the Milan criteria. Ac-
cording to a retrospective analysis patients beyond UCSF
criteria who underwent downstaging had a high 1-, 3-
and 5-year survival rates (80%, 79%, and 75%, respectively),
suggesting the effectiveness of this a.pproa.ch.92 In another
LDLT study patients who were successfully downstaged to
fit UCSF criteria the overall 1- and S-year survival rates were
comparable; 94.1% versus 92.7% and 83.7% versus 78.9% of
downstaged (beyond UCSF) versus non-downstaged
(within UCSF), respectively.”

The University of California San Francisco (UCSF)
downstaging protocol, introduced by Yao et al. in 2005,
required that both the total tumor diameter and the size
of a single lesion be less than 8 cm for enrollment. Patients
with HCC who were successfully downstaged to meet the
Milan criteria demonstrated comparable 5-year post-LT sur-
vival and intention-to-treat survival rates to the T2 HCC
control group.94 Additionally, excellent 10-year post-LT re-
sults in a large, multicenter cohort of patients who were suc-
cessfully downstaged to meet the Milan criteria validated
the downstaging strategies employed in the USA.” INASL
recommends that patients who exceed the UCSF criteria
but have good liver function, no vascular invasion, and no
distant spread may be considered for transplantation if
defined morphological and biological endpoints of success-
ful downstaging are achieved. After downstaging, these pa-
tients should at least meet the UCSF criteria.

Among the various downstaging strategies, transarterial
chemoembolization (TACE) is the most widely utilized,
while transarterial radioembolization (TARE) has shown
promise in downstaging patients with larger tumors and
portal vein tumor thrombosis (PVTT). Ablative therapies,
such as radiofrequency ablation (RFA), have also demon-
strated favorable downstaging outcomes.”®?” Identifying
a single superior downstaging modality proves chal-
lenging, as it depends on the individual case. Generally,
an aggressive approach to locoregional therapies (LRTSs)
combined with appropriate patient selection offers the
most effective downstaging results.”®

Elevated levels of AFP are associated with reduced sur-
vival probability and an increased risk of HCC recurrence.
Patients with tumors exceeding the Milan criteria but hav-
ing an AFP level below 100 ng/mL exhibited a lower S-year

KUMAR ET AL

recurrence risk compared to those with AFP levels
exceeding 1000 ng/mL.” Consequently, several centers
have established a cut-off value of 1000 ng/dL, beyond
which patients are typically excluded from LT. Although
downstaging therapy can lead to a decline in AFP levels,
there is currently no reliable data specifying the extent or
duration of the decrease required before considering LT.

Level of
evidence

Statement Strength of

recommendation

17. Patients who are beyondthe Moderate
UCSF criteria but have good
liver function, lack vascular
invasion, and show no distant
spread may undergo
transplantation following
successful downstaging,
provided that the specified
downstaging endpoints (both
morphological and biological)
are achieved.

Strong

18. In patients with multifocal =~ Moderate Weak
HCC beyond UCSF criteria,
with no extrahepatic disease
or vascular invasion; LDLT
may be considered in carefully
selected patients who exhibit
favorable tumor biology.
Favorable tumor biology can
be indicated by surrogate
markers such as tumor
morphology (size and
number), levels of AFP or
PIVKAI, *8F-FDG PET CT
avidity, and/or response to
neoadjuvant or downstaging
therapies such as TACE,
TARE, or focused
radiotherapy.

19. No specific form of Moderate Weak
locoregional therapy can be

recommended one over the

other for neoadjuvant therapy

or downstaging therapy for

HCC.

Management of Patients of INASL-BCLC Stage B2 (and
Patients of Stage B1 Who Don't Have LT Prospect)

Patients classified as INASL-BCLC stage B2 represent indi-
viduals who exceed the extended criteria for transplantation
buct still have well-defined tumor nodules and preserved por-
tal flow, indicating the potential for selective arterial access
to the tumor’s feeding arteries for intra-arterial therapies
like TACE or TARE. This suggests that these patients may
benefit from the targeted delivery of therapies directly to
the tumor site while preserving portal flow.

Role of TACE/TARE in patients with INASL-BCLC stage
B2 or B1 not undergoing LT: Patients with large or multi-
nodular HCC in the intermediate stage (INASL-BCLC

10 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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stage B2) and without available curative treatment options,
such as ablation, resection, or transplantation, should be
considered for TACE.” TACE is suitable for patients
with moderately preserved liver function (Child-Turcotte-
Pugh score [CTP] =8) and a good performance status
(Eastern Cooperative Oncology Group [ECOG] =1).
TACE can also be utilized as a bridging or downstaging
therapy prior to liver transplantation, aiming to achieve
or maintain a limited intrahepatic tumor burden defined
by the Milan/UCSF criteria. However, extensive extrahe-
patic metastases and tumor infiltration of the main portal
vein are contraindications for TACE.

TACE should be performed in a selective manner, aim-
ing to achieve complete devascularization of the tumor tis-
sue.”” Both conventional TACE, which involves cytotoxic
drugs, iodized oil, and embolic particles, and drug-
eluting bead TACE (DEB-TACE) have demonstrated
similar efficacy. However, DEB-TACE allows for higher
concentrations of drugs within the target tumor while
maintaining lower systemic concentrations. 001001 o pro-
spective single-center study from India, administration of
N-acetyl cysteine to patients exhibiting post-TACE syn-
drome significantly reduced their transaminase levels,
demonstrating a potential treatment for this common
complication following TACE. 102

Evidence has consistently shown that TACE canlead toa
reduction in tumor size and improved survival outcomes
for HCC patients, whether they have solitary or multiple le-
sions.'”” Randomized controlled trials have further sub-
stantiated the efficacy of TACE by demonstrating long-
term progression-free survival (PFS), improved overall sur-
vival (OS), and enhanced quality of life due to its ability to
provide local control of the tumor.” Therefore, INASL rec-
ommends that HCC patients in INASL-BCLC stage B2,
with preserved portal flow and a defined tumor burden,
should be considered for intra-arterial locoregional thera-
pies. Specifically, TACE should be recommended for these
patients.

Recent findings highlight that TARE utilizing y?° pro-
vides a significantly longer time to progression (TTP)
compared to TACE, although OS does not significantly
differ between the two treatments.'”* Therefore, the deci-
sion to employ Y?°-TARE in patients with INASL-BCLC
stage B2 should be tailored to each individual, taking
into account factors such as cost and availability.

Recent studies have demonstrated that in patients with
early- and intermediate-stage HCCs larger than 5 cm, the
combination of TACE with ablation resulted in a higher
therapeutic response rate and longer OS compared to
TACE alone.'” ' Among the ablative modalities used
in conjunction with TACE, microwave ablation (MWA)
showed  superior response rates compared to
radiofrequency ablation (RFA) for tumors ranging
between 3 and S5 cm, while survival rates did not
significantly differ between the two.'”” Furthermore, the

addition of TACE to stereotactic body radiotherapy
(SBRT) has exhibited higher response rates, local control
rates, and survival rates in comparison to SBRT alone." '

The use of systemic therapy as adjuvant therapy with
TACE is discussed subsequently.

Level of
evidence

20. TACE is indicated for High
HCC patients with well-
defined nodules and
preserved portal flow in
the following scenarios:

Statement Strength of

recommendation

Strong

e INASL-BCLC stage B2

e INASL-BCLC stage B1 pa-
tients who do not have the
prospect of LT.

21. The use of Y°°-TARE for
INASL-BCLC Stage B1/B2
should be individualized.

22. When combining TACE Low Weak
with ablation for tumors
larger than 5 cm, it may be
preferable to combine
TACE with microwave
ablation (MWA) rather
than radiofrequency
ablation (RFA).

Moderate Weak

Role of resection in highly selected patients of INASL-
BCLC stages B1 and B2: Multiple observational
studies''" " and one randomized controlled trial''®
have consistently demonstrated a survival advantage of
liver resection (LR) over TACE for individuals with
intermediate-stage  HCC (BCLC-B). A recent meta-
analysis revealed a 5-year OS rate of 54% for LR in patients
with HCC beyond the Milan criteria.''” Another meta-
analysis showed that patients with BCLC stage B who un-
derwent LR had a longer OS than those who underwent
TACE.""® Another systematic review revealed a 5-year OS
of 33.5% for resection of HCC >10 cm, 41.7% for BCLC
B, 23.3% for BCLC C, and 36.6% for multinodular HCC.
Perioperative mortality ranged from 0 to 6.9%.""? Further-
more, a large observational study specifically focusing on
multinodular tumors (up to three lesions) indicated that
LR provided improved S-year OS compared to TACE,
particularly for tumors larger than 3 cm."" In cases where
patients meet the UCSF criteria but have no prospects for
transplantation, hepatic resection with ablation has been
attempted with acceptable results.'”’  Patients with
BCLC-B HCC may experience higher long-term survival
rates with LR compared to TACE; however, careful selec-
tion of suitable candidates is crucial for minimizing peri-
operative morbidity rates. In a comprehensive study
conducted in Taiwan, which involved 428 patients with
BCLC stage B HCC, 140 patients (which is 33% of the total)
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were deemed suitable for resection. According to the pro-
pensity score analysis, OS was substantially greater in the
group that underwent resection, compared to the TACE
group, with a hazard ratio of 3.17.1%!

Before performing a major hepatectomy in patients
with cirrhotic liver, it is important to ensure a remnant
liver volume of approximately 40%. 122 Clinically significant
portal hypertension (CSPH), characterized by a hepatic
venous pressure gradient (HVPG) exceeding 10 mmHg, is
associated with an increased risk of liver decompensation
and mortality following liver resection.'*’ INASL suggests
that the feasibility of liver resection should be evaluated in
intermediate-stage HCC patients who do not have CSPH,
possess potentially resectable tumors, and have moderate
residual liver function with a volume reserve of at least 40%.

Major guidelines for HCC do not recommend the use of
adjuvant or neoadjuvant systemic therapy as there is
limited evidence to support their efficacy in reducing the
risk of recurrence following resection. However, neoadju-
vant therapy utilizing locoregional therapies (LRTs) has
shown promising results in improving prognosis
compared to hepatectomy alone for patients with operable
HCC.'**'** One retrospective study found that preopera-
tive TACE improved RFS and OS in patients with large
HCC (=10 cm), but not in those with smaller tumors
(5.0-9.9 cm)."*°

Level of
evidence

Statement Strength of

recommendation

23. In patients with Moderate Weak
intermediate-stage HCC
(INASL-BCLC stage B), the
feasibility of liver
resection should be
evaluated in those without
clinically significant portal
hypertension (CSPH).
Specifically, consideration
should be given to
patients with potentially
resectable tumors,
moderate residual liver
function, and an adequate
volume reserve (future
liver remnant - FLR - of at
least 40%).

24. Neoadjuvant therapy is  Moderate Weak
not generally
recommended as a
routine approach prior to
liver resection. However,
in cases where resection
is technically challenging,
neoadjuvant therapy
utilizing locoregional
therapies (LRTs) may be
considered to facilitate
the resection process.

KUMAR ET AL

Management of INASL-BCLC Stage B3 and Stage C1

The third subgroup of stage B in the INASL-BCLC classifi-
cation, known as stage B3, encompasses patients
with diffuse, infiltrative, or extensive liver involvement
from HCC. In these cases, TACE is not recommended,
and instead, systemic therapy with or without TARE should
be considered as the recommended treatment approach.

The INASL-BCLC stage C1 comprises patients who
exhibit vascular invasion, yet remain relatively fit with an
Eastern Cooperative Oncology Group Eastern Cooperative
Oncology Group performance status (PS) of =2 and
moderately preserved liver function (Child-Turcotte-Pugh
score [CTP] =8). In the majority of these patients, vascular
invasion manifests as portal vein tumor thrombosis
(PVTT). In India, PVTT is reported in 40-46% of HCC pa-
tients.'””'*® PVTT can be classified into various categories
based on specific criteria. The Liver Cancer Study Group of
Japan's categorization'”” is among the more well-known
ones, which categorized portal vein tumor thrombosis
(PVTT) into five grades (Figure 2): (1) Vp0, no PVTT; (2)
Vp1, subsistence of PVTT not in, but distal to, the 2nd or-
der branches of the portal vein; (3) Vp2, subsistence of
PVTT in the 2nd order branches of the portal vein; (4)
Vp3, subsistence of PVTT in the Ist order branches of
the portal vein; and (5) Vp4, subsistence of PVIT in the
main trunk of the portal vein or a portal vein branch
contralateral to the mainly involved lobe (or both)."”” In
addition to systemic therapy, patients with PVIT may
benefit from transarterial radioembolization (TARE), ste-
reotactic body radiotherapy (SBRT), or resection depend-
ing on case-to-case basis.

Role of TARE in patients with INASL-BCLC stages B3 and
C1: While the general consensus deems TACE to be rela-
tively contraindicated for patients with portal vein tumor
thrombosis (PVTT), certain studies suggest otherwise.
Some research findings propose that TACE can indeed
demonstrate effective disease control and enhanced sur-
vival rates in HCC patients presenting with portal vein in-
of it typically being a relative
contraindication."?"'** Notwithstanding these findings,
transarterial radioembolization (TARE) remains the gener-
ally preferred option for locoregional therapy in patients
with PVTT.

TARE using Yttrium-90 has gained increasing promi-
nence as a treatment option for advanced or intermediate
HCC."” TARE aims to induce microembolic effects, pro-
moting radiation injury while preserving blood flow to
the targeted liver segments. Radioembolic microspheres
containing Yttrium-90 (Y*°) are delivered through the he-
patic artery in TARE, where they lodge at the arteriolar level
and emit radiation through beta decay.l”’3 TARE using
iodine-131 has also been used with good results.'

Initially developed as a palliative care option for
advanced HCC, TARE offers significant advantages as the

vasion, regardless

12 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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PVTT present
distal to 2nd
order branch

Vp2

PVTT present in
the 2" order
branch
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contralateral 1t
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Figure 2 The Liver Cancer Study Group of Japan’s classification for PVTT, which categorized PVTT into five grades: (1) Vp0, no PVTT; (2) Vp1, pres-
ence of PVTT not in, but distal to, the 2nd order branches of the portal vein; (3) Vp2, presence of PVTT in the 2nd order branches of the portal vein; (4)
Vp3, presence of PVTT in the 1st order branches of the portal vein; and (5) Vp4, presence of PVTT in the main trunk of the portal vein or a portal vein
branch contralateral to the mainly involved lobe (or both). PVTT, Portal Vein Tumor Thrombus

primary treatment option for PVTT, apart from sorafe-
nib."*>'%° In patients with unresectable HCC limited to
the liver in intermediate and advanced stages, numerous
retrospective studies and large cohort studies have demon-
strated the acceptable safety profile of TARE, its efficacy in
local disease control, and favorable long-term survival out-
comes.'>>'?° Two phase III randomized controlled trials
(RCTs), namely SIRveNIB'* and SARAH,'”° showed no
significant difference in overall survival between the
TARE group and the sorafenib group. However, the tumor
response rates were notably higher in the TARE arm, while
there were no differences in progression-free survival (PFS).
Fewer patients in the TARE group experienced significant
side-effects compared to the sorafenib group. These trials

were the first to establish the safety and efficacy of TARE
in treating patients with locally advanced HCC, demon-
strating its superior tolerability and greater tumor
response compared to sorafenib.'”>'*® In patients with
inoperable multilobar HCC undergoing TARE, high lung
shunt fraction, metabolic tumor volume, and total lesion
glycolysis were identified as independent predictors of
poor overall survival (OS), according to a retrospective
analysis from India."”” Total lesion glycolysis is a param-
eter that incorporates both the degree of BE_EDG uptake
and the amount of metabolically active tumor volume on
pretreatment '*F-FDG PET/CT.

Moreover, Y*°-TARE can be employed as a downstaging
therapy for patients with advanced HCC whose disease
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burden initially exceeds transplant criteria. Radiation lo-
bectomy (RL) has been described as a treatment modality
with the goal of treating the HCC-affected liver on the
same side while also promoting compensatory hypertro-
phy in the remaining liver."*

For patients with diffuse infiltrative HCC (INASL-
BCLC stage B3), systemic therapy is the recommended
treatment approach.®”'* However, TARE has also demon-
strated good disease control and improved survival out-
comes in this patient population.li{g’lj'()

The use of systemic therapy as adjuvant therapy with
TARE in patients with INASL-BCLC stage B and C1 is dis-
cussed later.

Level of
evidence

Statement Strength of

recommendation

25. Systemic therapy is the  Moderate Strong
recommended treatment

for patients classified as

INASL-BCLC stage B3.

However, Y°°-TARE has

also shown promising

results in terms of

providing effective

disease control and

improved survival

outcomes.

26. Patients with PVTT
(INASL-BCLC stage C1)
without extra-hepatic
disease may be
considered for Y°°-TARE.

Moderate Strong

Role of liver transplantation in selected patients of
INASL-BCLC stage C1: Performing upfront liver trans-
plantation (LT) in patients with HCC and major vascular
invasion is considered an absolute contraindication."*’
However, for patients treated with TARE who achieve a
complete response in thrombosis with a corresponding
biochemical response, positive oncological outcomes
have been observed after LT."**'* In a recent trial, stereo-
tactic body radiation therapy (SBRT), which delivers high-
dose radiation from multiple angles to the tumor, was also
explored for downstaging advanced HCC prior to living
donor liver transplantation (LDLT)."** Therefore, in
selected patients with segmental/sectoral HCC and
vascular invasion, in the absence of extrahepatic metastases
and with favorable tumor biology as indicated by tumor
markers and 18F Fluorodeoxyglucose positron emission tomography
(**F-FDG PET) scan, LDLT may be considered after
adequate downstaging using TARE/SBRT/TACE, com-
plete resolution of macrovascular invasion, and an appro-
priate waiting period.145 Soin et al. recently divulged their
experiences with LDLT in treating HCC patients with
PVTT. They found that patients who successfully under-
went downstaging prior to LDLT exhibited improved 1-,
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3-, and S-year disease-free survival (DFS) rates of 77%,
77%, and 51% respectively, compared to 63%, 48%, and
40% in patients who did not undergo downstaging. How-
ever, the difference was not statistically signiﬁcant.144 In
another multicenter study examining LT in HCC patients
after successful treatment of macrovascular invasion,
researchers found that selected HCC patients showing
signs of vascular invasion could be transplant candidates
if the macrovascular invasion is successfully treated, lead-
ing to a pre-transplant alpha fetoprotein (AFP) level of
less than 10 ng/mL, with an expected post-transplant
HCC recurrence risk of 11%."*

Statement Level of  Strength of

evidence recommendation

27. HCC with major vascular invasion is High Strong
considered an absolute
contraindication for upfront liver
transplantation (LT).

28. In carefully selected patients with Low Weak

segmental/sectoral HCC and vascular
invasion, in the absence of
extrahepatic metastases, and with
favorable tumor biology as determined
by tumor markers and *8F-FDG PET
scan, LDLT may be considered.
However, this should only occur
following successful downstaging
using TARE, SBRT, or TACE.
Furthermore, the tumor viability in the
portal vein should disappear, and an
appropriate waiting period should be
observed before proceeding with LDLT.

Role of resection in selected patients of INASL-BCLC
stage C1: In certain cases of HCC patients with PVTT,
studies have shown that surgical resection involving hepatec-
tomy combined with thrombectomy can yield improved clin-
ical outcomes."*”'** However, liver resection in patients with
advanced cirrhosis poses technical challenges and diffi-
culties. A nationwide survey conducted by the Liver Cancer
Study Group of Japan reported survival benefits associated
with liver resection in HCC patients with PVIT.'" A system-
atic analysis encompassing 29 trials from East Asia, Europe,
and the USA further revealed an overall survival benefit for
liver resection in advanced-stage HCC patients with
PVTT."*® A nationwide Chinese study involving 1590 pa-
tients with PVTT who underwent resection reported a 3-
year actuarial survival rate of 17%. To enhance long-term sur-
vival outcomes, the authors recommended extensive hepatec-
tomy, effective management of intraoperative blood loss,
achievement of RO resection, adjuvant TACE, and compre-
hensive treatment for early recurrence.'*” Therefore, INASL
recommends that for patients in INASL-BCLC stage C1
resection may be considered for carefully selected patients
with ipsilateral PVTT (Type I and II according to the Cheng

14 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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classification or Type Vp1-Vp3 according to the Japanese
classification), provided that the primary HCC is resectable
and there is moderate residual liver function reserve. The
use of neoadjuvant therapy prior to resection can be consid-
ered on a case-by-case basis, particularly for patients with in-
trahepatic metastasis, recurrent HCC, PVTT, and similar
factors.'*

Level of
evidence

Statement Strength of

recommendation

29. Liver resection may be Moderate Weak
considered in carefully selected
INASL-BCLC stage C1 patients
(Childs Pugh A, ECOG 0-2, no
CSPH, confirmed resectable
primary HCC and moderate
residual liver function reserve),
with ipsilateral PVTT involving the
first-order branch or higher of the
main portal vein (Type | and Il
according to the Cheng
classification or Type Vp1-Vp3
according to the Japanese VP
classification).

30. Neoadjuvant therapy prior to Moderate
resection in these patients may

be considered on a case-to-case

basis like intrahepatic

metastasis, recurrent HCC, PVTT

etc.

Strong

Role of SBRT in patients with INASL-BCLC stages B and
C1: Stereotactic body radiotherapy (SBRT) is a viable
treatment option for HCC patients with large tumors,
multiple nodules, or oligometastatic disease. According
to studies, it has shown acceptable local control and 2-
year overall survival rates ranging from 40% to 80%.""
The specific dose of SBRT administered varies based on
factors such as tumor location, size, liver function, and
planning constraints. It is crucial to carefully select pa-
tients for SBRT, as individuals with poor liver function
(Child-Pugh class B8 or higher) may be at risk of experi-
encing toxicity and are generally not suitable candidates
for this treatment. While most studies have utilized a 5-6
fraction schedule, recent trials have explored the use of 3
fraction schedules, which have demonstrated similar rates
of local control. However, the impact of higher doses on
treatment outcomes remains unknown."’

Studies have indicated that SBRT achieves superior 2-
year local control rates compared to transarterial chemo-
embolization [TACE] (91% vs. 23%),'”' while demon-
strating similar survival rates.””"'>* Ongoing studies are
currently evaluating the efficacy of combination of TACE
plus SBRT for unresectable HCC. Consequently, INASL
recommends SBRT as an option for patients with
INASL-BCLC stage B who are ineligible for surgery, unable
to undergo TACE/ transarterial radioembolization

[TARE], or have residual/recurrent disease following
TACE/TARE, aiming to achieve local disease control.

SBRT has been proven to deliver long-lasting local con-
trol in patients with portal vein tumor thrombosis
(PVTT).”>"> > In a randomized trial comparing the
combination of TACE and SBRT to sorafenib in
individuals with HCC and PVTT, TACE plus SBRT
exhibited superior progression-free survival, longer time
to progression, and improved overall survival (OS)."*
Another study investigated the long-term effects of SBRT
in patients with HCC and PVT, revealing a one-year local
control rate of 87.4% and a median OS of 18.3 months
when a dosage of 27-54 Gy was administered in 5 frac-
tions."”” One Indian study revealed that SBRT significantly
reduced the volume, enhancement, and major axis length
of PVIT in HCC patients, and no case of radiation-
induced liver disease was observed after the treatment."*®
In another Indian study, the rates of local control, PFS,
and OS after one year were found to be 95%, 53.4%, and
60%, respectively. The total incidence of grade III toxicity
was observed to be less than 5%, with lymphocytopenia
emerging as the most frequently occurring adverse ef-
fect.'”® Therefore, INASL recommends that SBRT be
considered as an option for patients with advanced-stage
HCC and PVTT, as it can potentially offer a survival advan-
tage when used in conjunction with systemic therapies or
TARE as deemed appropriate.

The use of systemic therapy as adjuvant therapy with
SBRT is discussed later.

Level of
evidence

Moderate Weak

Statement Strength of

recommendation

31. SBRT is a viable option for
achieving local control in patients
with intermediate stage HCC
(INASL-BCLC stage B) who are not
eligible for surgery, unable to
undergo TACE/TARE, or
experiencing residual/recurrent
disease following TACE/TARE.

32. SBRT is a viable option for
patients diagnosed with
advanced-stage HCC with PVTT
(INASL-BCLC stage C1) and has
been shown to offer a survival
advantage for these individuals.
SBRT may be combined with
systemic therapy or TARE, as
indicated.

Moderate Strong

Management of Patients of INASL-BCLC Stage C2
(and Patients of Stages B and C1 not Amenable or
Refractory to Locoregional Therapy): Role of Systemic
Therapy

INASL-BCLC stage C2 represents an advanced stage of
HCC characterized by extrahepatic spread, moderately
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preserved liver function (CTP =8), and reasonable perfor-
mance status (ECOG =2). Extrahepatic metastasis
(EHM) is reported to be present in approximately 25% of
patients.159 Patients in this stage are candidates for sys-
temic therapies, such as targeted therapies or immuno-
therapy, depending on individual patient characteristics
and available treatment options.”” The role of systemic
therapy in the overall management of HCC is further
described in the subsequent sections.

Stagewise indications of systemic therapy (in intermedi-
ate and advanced HCC setting): Patients with advanced-
stage HCC can potentially benefit from systemic therapies,
which involve the administration of drugs orally or intra-
venously to target cancer cells throughout the body. Sys-
temic therapies for HCC include molecular targeted
therapy, which aims to disrupt intracellular signals
involved in cancer cell growth and metastasis, as well as
immunotherapy, which enhances the body's immune sys-
tem to fight against cancer cells.'® Cytotoxic chemo-
therapy is rarely used for HCC. Currently, systemic
therapies such as molecular targeted agents and immune
checkpoint inhibitors, a type of immunotherapy, are em-
ployed in the treatment of HCC. The primary objective
of systemic therapy is typically to improve OS and PFS in
select cases.

Systemic therapy plays an important role in the treat-
ment of HCC based on the stage and eligibility criteria out-
lined by INASL. The current indications for systemic
therapy as the sole therapy for HCC include INASL-
BCLC stage C2 and INASL-BCLC stage B3/C1 patients
who are not undergoing transarterial radioembolization
(TARE), as well as INASL-BCLC stage B1/B2 patients
who are refractory to or ineligible for locoregional or surgi-
cal therapy. Systemic therapy can also be considered as a
potential treatment option for patients who have experi-
enced progression after receiving locoregional therapy,
SBRT, or a combination of systemic and locoregional ther-
apy/SBRT. This approach may provide an alternative treat-
ment strategy for these patients.

Increasing evidence indicates that immunotherapy,
particularly the use of immune checkpoint inhibitors,
may serve as a pivotal shift in the management of HCC.
By integrating these therapies with locoregional treatment,
there is potential to enhance the rates of recurrence and
overall survival for HCC patients.161 Thus, INASL suggests
the use of systemic therapy as adjuvant therapy with TACE,
TARE, or SBRT in patients with INASL-BCLC stage B, and
with TARE, SBRT, or resection in patients with INASL-
BCLC stage C1'°!. Systemic therapy can also be combined
with locoregional therapy for downstaging prior to liver
transplantation. However, there is no indication for the
use of systemic therapy as adjuvant therapy with liver
transplantation. It is important to note that systemic ther-
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apy is not recommended for patients with advanced liver
disease (Child-Turcotte-Pugh scores [CTP] =9).

A meta-analysis of 13 mainly retrospective studies
found that adjuvant sorafenib therapy after resection in
patients with HCC was associated with improved overall
survival, recurrence-free survival, and reduced recurrence
rates compared to control.'®” However, an RCT involving
1114 patients who underwent surgical resection or local
ablation showed no significant difference in median
recurrence-free survival between the sorafenib and placebo
groups. The study concluded that sorafenib is ineffective as
an adjuvant therapy following resection or ablation for
HCC 163

The TACTICS trial compared TACE plus sorafenib
with TACE alone in patients with unresectable HCC. It
demonstrated that the combination therapy significantly
improved median PFS compared to TACE alone. Howev-
er, there was no significant difference in median overall
survival between the two groups. The trial suggested
that TACE plus sorafenib could be considered as a treat-
ment option for intermediate-stage HCC, particularly in
patients with high tumor burden.'*'®> An Indian study
found that combining TACE with sorafenib significantly
improved disease control, time to progression, and OS in
patients with advanced-stage HCC compared to TACE
alone, without significantly increasing adverse reac-
tions.’®® A meta-analysis of 30 studies found that
TACE combined with tyrosine kinase inhibitors (TKIs)
was superior to TACE alone in terms of prolonging
time to progression (TTP), OS, and objective response
rate (ORR) in patients with unresectable HCC, although
it was associated with a higher incidence of adverse events
such as hand-foot skin reactions, diarrhea, and hyperten-
sion.'®”

A meta-analysis of 9 studies evaluated the efficacy and
safety of adding sorafenib to TARE for HCC treatment.
The analysis found no significant difference in overall sur-
vival and progression-free survival between the combined
therapy and TARE alone. The authors concluded that
the addition of sorafenib to radioembolization does not
appear to improve survival or delay disease progression
in patients with hepatocellular carcinoma. 168

According to current evidence, genetic and serum bio-
markers for predicting the response of HCC to systemic
therapy are not recommended for routine clinical use
due to insufficient data. More research and data are needed
to establish their utility and reliability in predicting treat-
ment response. However, in some individual cases, simple
serum markers such as alpha-fetoprotein (AFP) and C-
reactive protein (CRP) may be used to assess the response
to immunotherapy.'®”'”" These markers can provide addi-
tional information and assist in evaluating the treatment
response in specific patients. Nonetheless, further research

16 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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is required to establish their broader applicability and
effectiveness as predictive biomarkers.

Level of
evidence

Statement Strength of

recommendation

33. In the intermediate
and advanced HCC
setting the current
indications for
systemic therapy as
the sole treatment are

foll :
as Toliows High Strong

INASL-BCLC stage C2 High Strong
INASL-BCLC stage C1,
if not undergoing TARE
INASL-BCLC stage B3,
if not undergoing TARE
INASL-BCLC stage B2,
if refractory to or ineli-
gible for locoregional
or surgical therapy
INASL-BCLC stage B1,
if refractory to or ineli-
gible for surgical or lo-
coregional therapy.

34. INASL suggests the
use of systemic
therapy as adjuvant
therapy with TACE,
TARE, or SBRT in
patients with INASL-
BCLC stage B, and
with TARE, SBRT, or
resection in patients
with INASL-BCLC stage
C1.

Moderate Strong

Moderate Strong

Moderate Strong

Moderate Weak

35. In patients Low Weak
undergoing
downstaging prior to
liver transplantation,
systemic therapy may
be used in conjunction
with locoregional
therapy.

36. There is no
indication of systemic
therapy as an adjuvant
therapy with liver
transplantation.

37. INASL does not
recommend the use of
systemic therapy in
patients with
advanced liver disease
(CTP =9).

Moderate Strong

Moderate Strong

Choice of systemic therapy: first and second line agents:
Since 2008, Sorafenib, a tyrosine kinase inhibitor that

inhibits tumor cell proliferation and angiogenesis, has
been the standard of care for patients with advanced
HCC (INASL-BCLC stage C), demonstrating significant
improvements in median overall survival and time to
progression compared to placebo, as shown in the
SHARP trial and the Asia-Pacific trial.'”"'”? However,
common adverse events like hand-foot skin reaction,
diarrhea, and hypertension have been associated with
Sorafenib. On the other hand, lenvatinib, an oral multi-
kinase inhibitor with a unique inhibitory profile against
fibroblast growth factor receptors (FGFR) 1-4, along
with other targets like vascular epithelial growth factor
receptor (VEGFR), platelet-derived growth factor recep-
tor (PDGFR), RET, and KIT, has been shown to be
non-inferior in terms of overall survival (OS) while offer-
ing significantly longer progression-free survival (PES)
and time to progression (TTP) compared to Sorafenib
in advanced HCC patients. The REFLECT trial (a Phase
3 non-inferiority trial) demonstrated these findings and
reported that Lenvatinib is generally well-tolerated, with
manageable side-effects such as hypertension, diarrhea,
decreased appetite, and weight loss, though it also
carries common adverse events like hypertension and
proteinuria,173 However, it's important to note that
while both drugs’ individual benefits have been demon-
strated the choice between Lenvatinib and Sorafenib
could be influenced by factors like the patient’'s overall
health status, potential drug interactions, side-effect
profiles, and cost.

Since 2008, sorafenib has been the only approved
treatment for advanced HCC (INASL-BCLC stage C),
showing improved survival compared to 1:>lacebo.171’172
Lenvatinib, an oral multikinase inhibitor, has been
shown to have non-inferior OS and significantly longer
PES and time to progression (TTP) compared to sorafe-
nib in advanced HCC patients. '73 However, lenvatinib is
associated with common adverse events such as hyper-
tension and proteinuria, highlighting the importance
of appropriate management to ensure continued sys-
temic therapy.

The treatment algorithm has been redefined due to
advancements in systemic therapies, offering novel
agents for advanced and intermediate-stage HCC
(Table 4). Atezolizumab is a completely humanized, en-
gineered IgGl isotype monoclonal antibody that
specifically binds to PD-L1."”* Atezolizumab plus bevaci-
zumab demonstrated significant improvements in OS
and PFS in advanced HCC patients in the IMbrave
150 study‘175 However, this combination therapy was
associated with adverse events such as hypertension
and upper gastrointestinal bleeding. A real-world study
indicated that adherence to the IMbravel50 trial
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Table 4 Summary of Recent Trials on First Line Systemic Therapy Drugs for HCC.
Study Treatment n BCLC stage Child-Pugh ECOG Median0S  Median ORR Grade
groups A/B/C (%) A5/A6/B7 (%)  0/1/2 (%) (months) PFS/TTP (mRECIST) =3 AEs (%)
(months)
IMbrave1507®  Atez/Bev 336 2/15/82 72/28/0 62/38/0 NE 6.8 27.3 56.5
Sorafenib 165 4/16/81 73/27/0 62/38/0 13.2 4.3 11.9 55.1
HIMALAYA'"® Dur/Tre 393 0/19.6/80.4 75.1/23.4/1.0 62.1/37.7/0.3 16.43 3.78 20.1 50.1
Sorafenib 389 0/17.0/83.0 71.2/26.2/2.6 62.0/37.8/0.3 13.77 4.07 5.1 39.5
COSMIC- CAB/Atez 432 0/32/68 100 (CP-A) 64/36/<1 15.4 6.8 11 76
180
312 Sorafenib 217 0/35/65 100 (CP-A) 66/34/0 15.5 4.2 6 57
Checkmate Nivolumab 371 4/14/82 98 (CP-A) 73/27/0 16.4 3.7 15 22.3
459181 Sorafenib 372 5/17/78 96 (CP-A) 70/30/0 14.7 3.8 7 49.6

Abbreviations: BCLC, Barcelona Clinic Liver Cancer; ECOG, Eastern Cooperative Oncology Group; OS, overall survival; PFS, progression-free survival;
TTP, time to progression; ORR, objective response rate; MRECIST, modified Response Evaluation Criteria in Solid Tumors; AEs, adverse events.

inclusion criteria positively impacted patient outcomes,
and even patients not meeting the criteria may benefit
from treatment.'’® In a retrospective study from two
centers in India, the atezolizumab-bevacizumab combi-
nation was found to be safe and effective as a first-line
systemic therapy for unresectable HCC, with overall sur-
vival and progression-free survival notably lower in pa-
tients with worse CTP scores. However, the study
concludes that careful candidate selection is crucial,
especially limiting the use of this combination therapy
in patients with CTP C, to optimize patient outcomes
and ensure treatment safety.”7 Tremelimumab plus
durvalumab showed promising efficacy in a phase 3 trial
(HIMALAYA), with significant improvement in OS over
sorafenib, while durvalumab monotherapy was non-
inferior to sorafenib.'”® The choice between atezolizu-
mab plus bevacizumab (Atez/Bev) and tremelimumab
plus durvalumab (Dur/Tre) as first-line treatment for
advanced HCC depends on factors such as tolerability
of anti-VEGF therapy, tumor burden, WNT/B-catenin
mutation status, and HCC etiology.'”” However, treme-
limumab is currently unavailable in India, and the
high cost of immune checkpoint inhibitors poses a sig-
nificant financial burden for Indian patients. The
COSMIC-312 trial did not demonstrate an improvement
in OS with cabozantinib plus atezolizumab compared to
sorafenib for first-line treatment of advanced HCC.'®"
Similarly, the Checkmate 459 trial showed a trend to-
wards improved OS with nivolumab monotherapy
compared to sorafenib in treatment-nadve patients,
although the difference did not reach statistical signifi-

181
cance. 8

However, it is crucial to consider that the use of Bevaci-
zumab or other anti-angiogenic drugs should be avoided
in patients with cardiovascular disorders, recent bleeding,
or untreated high-risk esophageal varices. In cases where
these treatment regimens are required for patients with
large esophageal varices, primary endoscopic variceal liga-
tion should be performed for variceal eradication. While
immunotherapy has emerged as an important treatment
option for HCC, meta-analyses have shown that patients
with HCC related to non-alcoholic fatty liver disease
(NAFLD) are less likely to benefit from ICIs
alone, and the addition of angiogenesis inhibitors may
be necessary to enhance their response to ICIs.'*” A recent
meta-analysis demonstrated that treatments containing
ICIs were more effective in improving OS in males, patients
with macrovascular invasion and/or extrahepatic spread,
and those with viral-related HCC."®’ Notably, cytotoxic
chemotherapy, either as monotherapy or in combination,
did not show significant improvement in overall survival
for advanced HCC patients.

The choice of second-line systemic therapy in HCC
depends on the type of first-line treatment. If
Atezolizumab-Bevacizumab is unsuccessful as the first-
line therapy, a TKI such as sorafenib, lenvatinib, cabozan-
tinib, or regorafenib may be recommended as second-line
therapy.% However, if sorafenib or lenvatinib fails as
the first-line treatment, second-line therapy with
cabozantinib, regorafenib, ramucirumab (for patients
with AFP =400 ng/mL), or atezolizumab-bevacizumab
may be considered for eligible patients. Additionally,
pembrolizumab or nivolumab are reasonable second-
line options for suitable candidates.”’ The KEYNOTE-

18 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

240 trial demonstrated that pembrolizumab improved
OS and PFS compared to best supportive care in patients
previously treated with sorafenib, although the results did
not reach statistical significance based on the specified
criteria.'®*

The algorithmic approach to systemic therapy is shown
in Figure 3.

Statement Level of

evidence

Strength of
recommendation

38. INASL recommends the use of  High
atezolizumab-bevacizumab as
first-line therapy for patients in
whom systemic therapy is
indicated.

Strong

39. INASL recommends the use of  High
lenvatinib or sorafenib as first-line
therapy if the use of
Atezolizumab-Bevacizumab is not
feasible.

Strong

40. Tremelimumab plus High
durvalumab and durvalumab
monotherapy are other
reasonable options for first-line
therapy, pending their approval in
India.

Strong

41. Failure of first-line systemic High
therapy is determined by the
progressive disease (PD)
according to the modified
response evaluation criterial in
solid tumors (mMRECIST) criteria,
typically observed 6-8 weeks
post-initiation of the initial
therapy or at any subsequent
point.

Strong

42. Second-line therapy with a Low Weak
tyrosine kinase inhibitor [TKI]
(i.e., sorafenib, lenvatinib,
cabozantinib, or regorafenib) may
be considered following the
failure of first-line treatment with
atezolizumab-bevacizumab.

43. Second-line therapy with
cabozantinib, regorafenib,
ramucirumab (AFP =400 ng/mL),
or atezolizumab-bevacizumab
may be recommended for eligible
candidates following the failure of
first-line treatment with sorafenib
or lenvatinib.

Moderate Weak

44. Following the failure of first-line  Low Weak
treatment with sorafenib or
lenvatinib, pembrolizumab or
nivolumab is also a reasonable
option.

(Continued on next page)

(Continued)

Level of
evidence

Statement Strength of

recommendation

45. INASL recommends that High
bevacizumab or other anti-
angiogenic drugs should not be
used in patients with:

Strong

Cardiovascular disorders (such
as cerebrovascular accident,
acute myocardial infarction or
unstable angina, congestive
heart failure with New York Heart
Association class =2, acceler-
ated hypertension, peripheral
arterial thrombosis, significant
arrhythmias)

e Recent bleeding (such as gastro-
intestinal bleeding, hemoptysis,
etc.)

e Untreated high-risk esophageal

varices.

46. INASL suggests that patients Low Weak
with large esophageal varices
who require immunotherapy
should be considered for primary
endoscopic variceal ligation (EVL)
for eradication of varices prior to
initiation of immunotherapy.

47. Cytotoxic chemotherapy, either  High
as a single agent or in
combination, did not improve
overall survival in advanced HCC
and is therefore not
recommended.

Strong

48. Genetic and serum biomarkers  Low
cannot be recommended for
routine clinical use to predict the
response of HCC to systemic
therapy until more data are
available.

Strong

Adverse events of systemic therapy: prevention and man-
agement: Adverse events (AEs) related to systemic therapy
are classified according to the Common Terminology Criteria
for Adverse Events (CTCAE) v5.0, which consists of 5 grades
(Table 5)."®* Tyrosine kinase inhibitors (TKIs) are known to
cause AEs in more than 15% of patients, with severity ranging
from grade 1 to grade 4'®. Patients experiencing grade 1-2
AEs should not have their medication changed, while those
with grade 3 AEs should have the TKI withheld until symp-
toms improve and liver function tests indicate grade 1 or
less before reintroducing the medication. In cases of grade 4
toxicity, the TKI should be discontinued. It is important to
implement preventive and specific management strategies
tailored to different adverse events.'*°
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Systemic therapy
v Y v v v
First-line
LA Lenvatinib Sorafenib firemelimumaby Durvalumab

Bevacizumab

Durvalumab

Y

A

4

Second-line Sorafenib Cabozantinib
or or
Lenvatinib Regorafenib
or or
Cabozantinib Ramucirumab
or (AFP 2400)
Regorafenib or
— Atez/Bev
or
Pembrolizumab
or
Nivolumab

Cabozantinib
or
Regorafenib
or
Ramucirumab
(AFP 2400)
or
Atez/Bev
or
Pembrolizumab
or
Nivolumab

Notes:
1. Immunotherapy is contraindicated post liver transplantation or in patients with autoimmune disorders.
2. Avoid Bevacizumab in patients with cardiovascular disorders (such as cerebrovascular accident, acute myocardial infarction
or unstable angina, congestive heart failure with New York Heart Association class =22, accelerated hypertension, peripheral
arterial thrombosis, significant arrhythmias), recent bleeding (such as gastrointestinal bleeding, hemoptysis, etc.); and

untreated high-risk esophageal varices.

Figure 3 Algorithmic approach to systemic therapy.

Table 5 Adverse Events (AEs) Related to Systemic Therapy
are Classified According to the Common Terminology Criteria
for Adverse Events (CTCAE) v5.0."%°

Grade
Grade 1

Description

Mild; asymptomatic or mild
symptoms; clinical or diagnostic
observations only; intervention not
indicated.

Grade 2 Moderate; minimal, local or non-
invasive intervention indicated;
limiting age-appropriate

instrumental ADL®

Grade 3 Severe or medically significant but
not immediately life-threatening;
hospitalization or prolongation of
hospitalization indicated; disabling;

limiting self-care ADL".

Grade 4 Life-threatening consequences;

urgent intervention indicated.

Grade 5 Death related to AE.

Abbreviations: ADL, Activities of Daily Living; AE, adverse event.
®Instrumental ADLs include chores and activities necessary to manage
and maintain a household and lifestyle, such as shopping and managing
finances.

PSelf-care ADLs include basic tasks like eating, bathing, and dressing.

INASL recommends using the term immune-mediated
liver injury caused by immune checkpoint inhibitors (ILI-
CIs) to describe immune-related liver injury.'®”'*® Severe
grade ILICI is uncommon, occurring in approximately 0-
2.5% of cases. In cases of grade 2 ILICI, the immune check-
point inhibitor (ICI) should be temporarily withheld until
symptoms improve and liver function tests indicate grade
1 or less. If symptoms persist for more than 7 days, low-
dose steroids should be administered. Grade 3 or 4 ILICI
requires discontinuation of the ICI, and high-dose steroids
should be used until symptoms and liver function tests
(LFTs) normalize to grade 1 or less, followed by a gradual
tapering over 4 weeks. If there is no improvement with ste-
roids, other immunosuppressive agents should be consid-
ered.'® It is worth noting that the development of ILICI or
other immune-related adverse events may be associated
with improved efficacy of immunotherapy, resulting in
favorable response rates and prolonged survival. Resuming
ICI therapy after the resolution of adverse events does not
appear to impact the efficacy of ICI therapy in controlling
HCC 190

In an Indian study that assessed the safety and efficacy
of atezolizumab-bevacizumab as a first-line systemic ther-
apy for unresectable HCC, it was found that while the

20 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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therapy was effective across all Child-Turcotte-Pugh (CTP)
classes, there was significant variation in survival rates and
adverse events. A total of 64.2% of patients experienced
adverse events, most commonly fatigue and an increase
in serum bilirubin levels, which led to drug discontinua-
tion in 15% of the patients. These adverse events were
particularly prevalent in CTP class C, underscoring the ne-
cessity of careful patient selection and advising against the
use of this combination therapy in class C patients due toa
higher incidence of severe adverse events. 7

Level of
evidence

Statement Strength of

recommendation

49. Adverse events are reported in ~ High
more than 15% of patients using
TKis, with 50-75% of these
events classified as grade 3 or 4
in severity.

Strong

50. If adverse events are observed  Moderate
with TKis:

e No changes in medication should
be made in patients with Grade
1-2 AEs.

e TKI should be withheld following
Grade 3 AEs until symptoms or
LFT improve to Grade 1 or less,
and then reintroduced.

e In cases of Grade 4 toxicity, TKI
should be discontinued.

51. INASL suggests that the
standard terminology used for
immune-related liver injury should
be Immune-Mediated Liver Injury
caused by Immune Checkpoint
Inhibitors (ILICI).

Strong

Moderate Weak

52. If ILICI is observed withimmune  Moderate
checkpoint inhibitors:
e For grade 2 immune-mediated
liver injury caused by immune
checkpoint inhibitors (ILICI),
withhold immune checkpoint in-
hibitors (ICls) till symptoms and
liver function tests (LFTs)
improve to grade 1 or less, then
reintroduce. Low dose steroids if
symptoms persist for more than
7 days.
For grade 3 or 4 ILICI, discontinue
ICI. Give high-dose steroids till
symptoms and LFT derangement
improve to grade 1 or less, then
taper over 4 weeks. Other immu-
nosuppressive agents can be
given if no improvement is seen
on steroids.

Strong

(Continued on next page)

(Continued)

Level of
evidence

Statement Strength of

recommendation

53. The development of ILICI or Moderate
other immune-related AEs may be

associated with improved efficacy

of immunotherapy, including

favorable response rates and

prolonged survival.

Strong

54. The efficacy of ICl therapy may  Low Weak
not be impaired in patients who
resume ICl therapy after the
resolution of immune-related
AEs.

Treatment Response Assessment and Repeat
Therapies

Treatment Response Evaluation

Objective response (OR) has emerged as an important im-
aging biomarker for further prognostic assessment.'”" IN-
ASL recommends using modified Response Evaluation
Criteria in Solid Tumors (mRECIST) criteria to measure
viable tumor and classify response into complete response
(CR), partial response (PR), stable disease (SD), or progres-
sive disease (PD) (Table 6).”'”>"”? The first imaging after
ablation should be conducted at 4 weeks; after transarterial
chemoembolization (TACE) or systemic therapy should be
conducted within 4-8 weeks; while for transarterial radio-
embolization (TARE) and stereotactic body radiotherapy

Table 6 mRECIST (Modified Response Evaluation Criteria in
Solid Tumors) Criteria for Hepatocellular Carcinoma.

mRECIST Categories Criteria

Complete Response (CR) Disappearance of any intratumoral
arterial enhancement in all target

lesions

At least a 30% decrease in the sum
of diameters of viable (enhancement
in the arterial phase) target lesions,
taking as reference the baseline
sum of the diameters of target
lesions

Partial Response (PR)

Stable Disease (SD) Any cases that do not qualify for
either partial response or

progressive disease

An increase of at least 20% in the
sum of the diameters of viable
(enhancing) target lesions, taking as
reference the smallest sum of the
diameters of viable (enhancing)
target lesions recorded since the
treatment started

Progressive Disease (PD)

Journal of Clinical and Experimental Hepatology | January-February 2024 | Vol. 14 | No. 1 | 101269 21

cellular Carcinoma

Guidelines

Hepato



day

seuljaping
pwounIn) .|n|n||a:o.|n

INASL HCC GUIDELINES 2023

(SBRT), it can be done at 8-12 weeks. In cases with high tu-
mor burden, the first imaging after TACE should be per-
formed after the post-treatment phase.”*'”* Follow-up
imaging for local response assessment should be conduct-
ed at 3-month intervals during the 1°* year using muldi-
phasic computed tomography (CT)/ magnetic resonance
imaging (MRI) with contrast. INASL does not recommend
using contrast enhanced ultrasound (CE-US) or positron
emission tomography-computed tomography (PET-CT)
for evaluating treatment response.

Statement Level of  Strength of
evidence recomm-
endation
55. INASL recommends using multiphasic  High Strong

CT/MRI with contrast and the
modified response evaluation
criteria in solid tumors (MRECIST)
criteria to assess the local
response following locoregional
therapy, systemic chemotherapy,
or immunotherapy.

56. INASL recommends the first follow-up
imaging to be conducted:

Moderate  Strong

e At 4 weeks after ablation.
e At 4-8 weeks after TACE.
e At 6-8 weeks after systemic therapy
initiation.
e At 8-12 weeks after TARE or SBRT.
57. In case of high tumor burden, the first  High
imaging after TACE be performed
soon after the TACE procedure to
assess any residual tumor.

58. INASL recommends that further High
follow-up imaging should be done
at 3-month intervals during the
first year.

Strong

Strong

59. Failure of therapy or progressive High
disease is defined as an increase of
at least 20% in the sum of the
diameters of viable (enhancing)
target lesions, taking as reference
the smallest sum of the diameters
of viable (enhancing) target lesions
recorded since the treatment started.

Strong

Post-LT Recurrence

Prevention, Surveillance, and Early Diagnosis of Post-
LT Recurrence of HCC

The recurrence of HCC following LT is a grave complica-
tion that can considerably affect patient survival. This
recurrence often hinges on pre-transplant tumor attributes
like size, number, and vascular involvement. For a reliable
prediction of HCC recurrence risk post-liver transplanta-
tion, both pre- and post-transplant variables should be
considered. The use of predictive models that include these

KUMAR ET AL

variables can help evaluate the probability of HCC recur-
rence and support the formulation of post-transplant
management plans.'”

The Risk Estimation of Tumor Recurrence After Trans-
plant (RETREAT) score has been developed as a tool to es-
timate the risk of cumor recurrence after LT for HCC. The
RETREAT score incorporates factors such as AFP levels,
presence of microvascular invasion, and the sum of the
largest viable tumor size and number of tumors on the ex-
planted liver. By considering these factors, the RETREAT
score provides valuable information to assess the likeli-
hood of HCC recurrence after LT.'”°

To minimize the risk of HCC recurrence, it is important
to maintain an optimally low level of calcineurin inhibitors
(CNIs), which are commonly used immunosuppressive med-
ications in LT. Studies have shown that mammalian target
of rapamycin (mTOR) inhibitors can help reduce the risk
of HCC recurrence post—LT.197 Therefore, in HCC patients
with a high risk of recurrence following LT, a combination
therapy of low-dose CNIs and mTOR inhibitors should be
considered. This approach may contribute to improved out-
comes by minimizing the risk of HCC recurrence.

Post-transplant surveillance plays a crucial role in the
early detection of recurrent HCC following LT. 198 To effec-
tively monitor for recurrence, a combination of AFP and
either contrast-enhanced CT (CECT) of the abdomen
and chest or FDG PET imaging is recommended. It is
important to note that patients who were transplanted
within the Milan criteria do not require routine surveil-
lance.®> However, for patients who were transplanted
beyond the Milan criteria or those with other high-risk fea-
tures identified during explant evaluation, close surveil-
lance is highly recommended.*”

The frequency of post-transplant surveillance should be
every 3-6 months during the first two years and then every
6 months for the subsequent five years.62 This regular
monitoring allows for timely detection of any recurrent
HCC, enabling prompt intervention and treatment.

Level of
evidence

Statement Strength of

recommendation

60. A combination of pre- and post- Moderate
transplant variables should be
used to estimate the risk of HCC
recurrence.

61. The RETREAT score, which
incorporates tumor
characteristics assessed through
explant pathology, can be
included in the criteria for
predicting post-LT recurrence.

Strong

Moderate Strong

62. The level of calcineurin inhibitor Moderate
(CNI) should be kept optimally low
to minimize the risk of HCC
recurrence.

Strong

22 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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(Continued) (Continued)
Statement Level of Strength of Statement Level of Strength of
evidence recommendation evidence recommendation
63. mTOR inhibitors have been Moderate Strong 68. First-line treatment for Low Weak
shown to reduce the risk of HCC patients with resectable
recurrence post-LT, and are oligo recurrences in one or
recommended. two organs (such as liver,
64. Close surveillance after LTis  Moderate Strong lung, abdominal wall,
highly recommended for patients °me“t9m’ adrenals., and
who fall beyond the Milan criteria othe.r sites) ShO_UId include
or exhibit other high-risk features surg_mal resection,
in the explant. partlctflarly when. RO
resection is feasible.
65. A combination of AFP, either Moderate Strong Additionally, adjuvant
with CECT of the abdomen and tyrosine kinase inhibitors
chest or FDG PET, is (TKI) therapy should be
recommended for post-LT administered.
zgrvenlqnce to enable early 69. Ablation alone oras part Low Weak
iagnosis of recurrent HCC. ; .
of multimodality treatment
66. The recommended frequency of Low Weak should be used to improve

surveillance is every 3—-6 months
during the first 2 years and then
every 6 months for a total of 5
years.

Management of Post-LT Recurrence

Multimodality treatment, incorporating Surgery, abla-
tive therapies, or medical therapies (TKI and mTOR in-
hibitors), is recommended to manage post-LT
recurrence.’”” Surgical management plays a critical role
in addressing post- LT recurrence of HCC. Ablation,
either as a standalone therapy or as part of a multimo-
dality approach, has demonstrated better survival out-
comes compared to locoregional therapies without
ablation. For patients with resectable oligo recurrences
in one or two organs, surgical resection should be
considered as the first-line treatment, particularly when
achieving an RO resection is feasible.””” This treatment
approach, combined with the use of TKIs, has shown po-
tential for improving survival, especially in cases of
recurrence after 12 months, in patients receiving
mTOR inhibitors, with an AFP level below 100, and
with a single site of recurrence. TACE may be employed
as a monotherapy for recurrence, but outcomes can vary.
However, due to limited data availability, there is
currently no established algorithmic approach for the
treatment of post-LT HCC recurrence.””’

Statement Level of Strength of
evidence recommendation
67. INASL recommends the  Moderate Strong

use of multimodality
treatment, incorporating
medical therapies (TKI
and mTOR inhibitors),
ablative therapies, or
surgery, to treat post-LT
HCC recurrence.

(Continued on next page)

survival compared to
locoregional therapies
without ablation.

Concepts of Futility of Specific Treatments and
Untreatable Progression in HCC

Futility of a particular treatment in the context of HCC re-
fers to the point at which further treatment using the same
modality is unlikely to provide significant benefits in terms
of overall survival, disease control, or quality of life. This
concept is particularly relevant in cases of advanced
HCC, where factors such as tumor burden and underlying
liver dysfunction strongly influence treatment response
and patient outcomes. Untreatable progression represents
treatment failure or disease progression that occurs within
the patient's initial BCLC stage, despite the selected treat-
ment strategy.

A comprehensive evaluation involving a multidisci-
plinary team of healthcare professionals, including medi-
cal oncologists, hepatologists, radiologists, and palliative
care specialists, is essential in determining the futility of
treatment. The team should consider a range of factors,
including tumor burden, extent of liver dysfunction, over-
all patient health, and care objectives. This collective assess-
ment helps guide clinical decision-making regarding the
appropriateness and potential benefits of continued treat-
ment for patients with advanced HCC.

Criteria of Futility of Specific Treatments

LT is considered a potential curative option for patients
with early-stage HCC or selected cases of intermediate-
stage HCC. However, the success of LT in HCC patients
can be limited by several factors.””” Advanced HCC, charac-
terized by large tumor size, multiple tumors, vascular inva-
sion, and extrahepatic metastasis, is associated with a high
rate of tumor recurrence and poor survival outcomes,
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making these patients less likely to benefit from LT. Pa-
tients with high-risk features for tumor recurrence, such
as AFP levels or poorly differentiated tumors, may not be
suitable candidates for LT.””” Furthermore, patients with
underlying medical conditions or comorbidities may
have an increased risk of post-transplant complications,
which can limit the feasibility of LT.20%204

There are certain criteria and contraindications for
LT in HCC. Elderly patients over 70, those with signifi-
cant non-liver morbidities, extrahepatic disease, or main
portal vein or hepatic vein tumor thrombus are gener-
ally not recommended for LT. LT outside of the estab-
lished criteria may not be effective unless successful
downstaging is achieved. A five-year survival rate of
less than 60% is typically considered a threshold indi-
cating that LT may not be a worthwhile intervention.
However, exceptions to these guidelines may be consid-
ered on a case-by-case basis, especially for patients with
HCC and advanced cirrhosis, as LT can potentially
improve survival rates. It is important to note that LT
is a costly and resource-intensive procedure that re-
quires prolonged hospital care. Therefore, careful pa-
tient selection and evaluation are essential to
determine which HCC patients are most likely to benefit
from LT. From an oncologist's perspective, LT may
be justified in cases of advanced cirrhosis with HCC,
but it is important to consider expected cure rates
exceeding 60% in terms of five-year survival when recom-
mending LT.20%203

In addition to LT, locoregional therapies (LRT) is a
commonly used treatment modality for advanced liver
disease. However, there are certain situations where LRT
may be considered futile. For instance, patients with de-
compensated liver disease, indicated by a Child-
Turcotte-Pugh (CTP) score of 9 or higher, may not be
suitable candidates for LRT. Similarly, if a patient shows
no response or experiences disease progression following
a specific LRT procedure such as TACE, further attempts
at the same procedure may be deemed futile.””” If LRT is
expected to result in persistent decompensation of liver
disease, it is considered futile. Likewise, any worsening
of liver decompensation following an LRT procedure
should be regarded as an indication of futility for subse-
quent procedures. Additionally, systemic therapies may
not be effective in patients with poor liver function,
specifically those classified as Child B or C with a CTP
score of =9, or in patients with a poor performance status
(Eastern Cooperative Oncology Group [ECOG] score of
3-4).

KUMAR ET AL

Statement

Level of
evidence

Strength of
recommendation

70. LT may be considered
futile in the following
situations:

Elderly (>70)

Significant non-liver
morbidity

Extrahepatic disease
Main Portal vein or hepat-
ic vein tumor thrombus
Deceased donor liver
transplantation (DDLT)
outside UCSF criteria
Expected five-year survival
rate of <60%.

However, exceptions can
be made on a case-by-case
basis.

71.lt is important to
preserve liver function
when selecting
candidates for
locoregional therapies
(LRT). LRT is considered
futile if it is likely to result
in persistent
decompensation of liver
disease.

72. Any persistent
decompensation (not
transient) after an LRT
procedure should be
considered a futility of
care for subsequent LRT
procedures.

73. LRT is considered futile
and therefore
contraindicated in
patients with
decompensated liver
disease (CTP =9).

74. The absence of
objective response (OR) at
6 months, progression at
any time, or rising AFP
levels after TACE
procedures should be
considered as futility for
further TACE.

75. LRT may not provide any
survival benefit in patients
with extrahepatic spread;
therefore, it can be
considered futile.

Moderate

Moderate

Moderate

High

High

Low

Strong

Strong

Strong

Strong

Strong

Weak

24 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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(Continued) (Continued)
Statement Level of Strength of Statement Level of Strength of
evidence recommendation evidence recommendation
76. The available systemic Moderate Strong 80. Psychological support Low Weak
therapies may not be of should be provided while
benefit and hence avoiding the use of
considered futile in: psychoactive drugs and
. 5 benzodiazepines due to
* Eatlents VY'th enq SitEgE their increased adverse
liver function (Child B9 or effects.
CTP C).
e ECOG performance status 81. Timely counseling of the  Low Weak
3-4. family and effective

Role of Best Supportive Care in Patients in Whom all
other Treatments are Futile

When futility is determined, the focus of care may shift to-
wards symptom management and palliative care to
enhance the patient's quality of life. This may involve im-
plementing supportive measures to address pain, nausea,
fatigue, and other symptoms associated with advanced
HCC, as well as providing emotional and spiritual support
to the patient and their family.

The optimal management of pain is crucial, and the
World Health Organization (WHO) ladder should be uti-
lized as necessary, while avoiding the use of hepatotoxic
drugs.””° Palliative radiotherapy is recommended for pa-
tients experiencing painful bone metastases. In addition
to pain control, appropriate nutritional intervention
should be provided to all patients. Psychological support
should also be made available, but the use of psychoactive
drugs and benzodiazepines should be avoided due to
increased adverse effects. Timely counseling for the family
and effective communication about outcomes are also
essential. These measures collectively contribute to a
comprehensive approach to palliative care.”””

Level of
evidence

Statement Strength of

recommendation

77. Optimal pain control Low Weak
should be achieved by
utilizing the WHO ladder
when necessary and
avoiding the use of
hepatotoxic drugs.

78. Palliative radiotherapy Moderate Weak
maybe recommended for
the management of

painful bone metastases.

79. Appropriate nutritional Moderate
intervention should be

provided to all patients.

Strong

(Continued on next page)

communication about
outcomes should be
provided.

Contextualizing the Guidelines: Addressing
Accessibility, Availability, and Cost Factors in
India

While we have outlined comprehensive guidelines for the
management of HCC, it's crucial to consider the unique
challenges of implementing these guidelines within the
context of India. As a developing country with diverse eco-
nomic and geographic conditions, India faces particular
hurdles concerning the availability, accessibility, and cost
of diagnostic tools and treatments for HCC. The reality
is that many of the therapeutic modalities, while proven
to be effective, are not accessible or affordable for a signif-
icant portion of the patient population. Moreover,
advanced diagnostic tools may be out of reach for many
healthcare facilities, particularly in rural areas. Therefore,
while these guidelines provide an ideal framework for man-
aging HCC, they must be applied with consideration for
these practical constraints.

It is essential that physicians adapt these guidelines to
align with the resources at their disposal, without compro-
mising on the quality of patient care. For instance, priori-
tizing treatments that offer the best balance of cost-
effectiveness and clinical benefit may be a necessary strat-
egy. Furthermore, enhancing local capacities for HCC
management, through measures such as improved
training and infrastructure development, can help widen
access to quality care.

These 2023 INASL guidelines for the management of
intermediate and advanced HCC in India represent a sig-
nificant advancement in enhancing patient care and estab-
lishing standardized practices nationwide. While our
guidelines present the best practices for managing HCC,
it is important to acknowledge that their implementation
across India will need to navigate the challenges of clinical
efficacy and practical feasibility. These guidelines should
be seen as a flexible roadmap that can be adapted to indi-
vidual patient circumstances and local resource availabil-

ity.
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Based on current evidence, the primary goal of these
guidelines is to establish a consistent approach to HCC
management, ensuring patients receive optimal care.
They provide a comprehensive framework for diagnosis,
staging, and treatment of HCC, striving to promote unifor-
mity throughout the country. This is crucial in a diverse
nation like India, where clinical practices may vary across
regions. Standardizing approaches can help guarantee
that all patients receive equitable care, irrespective of their
geographical location.

These guidelines also serve as a foundation for future
research on HCC in India. Although much of the current
evidence is drawn from Western studies, these guidelines
will be regularly updated and revised to incorporate new
findings, especially those emerging from India. This itera-
tive process ensures the ongoing relevance of the guide-
lines, enabling patients to benefit from the most up-to-
date, evidence-based care available, thereby enhancing
treatment outcomes and improving their quality of life.

CREDIT AUTHORSHIP CONTRIBUTION
STATEMENT

The authors contributed to this manuscript as follows:

SKA, AK, AD, SPS, PNR, KM: Conceptualization, Meth-
odology.

AK: Original draft preparation.

SKA, SPS, MS: Supervision, Project administration.

AD, PP: Funding acquisition.

SKA, SPS, AD, KM, AS, AA, ACA, AB, ASS, BS, DD, DJ,
DP, GS, JV, KK, MP, MKP, MW, MKS, MR, NK, PNR, PP,
PB, PK, SRS, SSB, S, SBP, SG, SG, ST, VAS, YKC: Writing -
Review & Editing.

All authors have read and approved the final version of
the manuscript.

Given his role as Associate Editor, Ashish Kumar was
not involved in the peer review of this article and has no ac-
cess to information regarding its peer review. Full respon-
sibility for the editorial process for this article was
delegated to the Editor-in-Chief.

CONFLICTS OF INTEREST

All authors have none to declare.

FUNDING

This work was commissioned and funded by the Indian
National Association for the Study of the Liver (INASL).

REFERENCES

1. Kumar A, Acharya SK, Singh SP, et al. The Indian national associ-
ation for study of the liver (INASL) consensus on prevention, diag-
nosis and management of hepatocellular carcinoma in India: the

10.

11.

12.

13.

14.

15.

16.

KUMAR ET AL

Puri recommendations. J Clin Exp Hepatol. 2014;4:S3-S26.
https://doi.org/10.1016/j.jceh.2014.04.003.

Kumar A, Acharya SK, Singh SP, et al. 2019 update of Indian na-
tional association for study of the liver consensus on prevention,
diagnosis, and management of hepatocellular carcinoma in India:
the Puri Il recommendations. J Clin Exp Hepatol. 2020;10:43-80.
https://doi.org/10.1016/j.jceh.2019.09.007.

. Atkins D, Best D, Briss PA, et al. Grading quality of evidence and

strength of recommendations. BMJ. 2004;328:1490. https://
doi.org/10.1136/bmj.328.7454.1490.

Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging
consensus on rating quality of evidence and strength of recom-
mendations. BMJ. 2008;336:924-926. https://doi.org/10.
1136/bmj.39489.470347.AD.

Liang T, He Y, Mo S, et al. Gender disparity in hepatocellular car-
cinoma recurrence after curative hepatectomy. Ann Hepatol.
2022;27100695 https://doi.org/10.1016/j.aohep.2022.
100695.

Prabhakar T, Kaushal K, Prasad M, et al. Etiologic fractions in pa-
tients of hepatocellular carcinoma in India with and without a
background of cirrhosis: a multi-centric study. Hepatol Int.
2023;20. . Published online March.

Koshy A, Devadas K, Panackel C, et al. Multi-center prospective
survey of hepatocellular carcinoma in Kerala: more than 1,200
cases. Indian J Gastroenterol Off J Indian Soc Gastroenterol.
2023;42:233-240. https://doi.org/10.1007/s12664-022-
01314-8.

Lee CM, Lu SN, Changchien CS, et al. Age, gender, and local
geographic variations of viral etiology of hepatocellular carcinoma
in a hyperendemic area for hepatitis B virus infection. Cancer.
1999;86:1143-1150. https://doi.org/10.1002/(sici)1097-
0142(19991001)86:7<1143::aid-cncr7>3.0.c0;2-z.

. Phipps M, Livanos A, Guo A, et al. Gender Matters: characteristics

of hepatocellular carcinoma in Women from a large, multicenter
study in the United States. Am J Gastroenterol. 2020;115:1486—
1495. https://doi.org/10.14309/ajg.0000000000000643.

Wu EM, Wong LL, Hernandez BY, et al. Gender differences in he-
patocellular cancer: disparities in nonalcoholic fatty liver dis-
ease/steatohepatitis and liver transplantation. Hepatoma Res.
2018;4:66. https://doi.org/10.20517/2394-5079.2018.87.
Qin LX, Tang ZY. The prognostic significance of clinical and
pathological features in hepatocellular carcinoma. World J Gastro-
enterol. 2002;8:193-199. https://doi.org/10.3748/wjg.v8.i2.
193.

Yamazaki Y, Kakizaki S, Sohara N, et al. Hepatocellular carci-
noma in young adults: the clinical characteristics, prognosis,
and findings of a patient survival analysis. Dig Dis Sci.
2007;52:1103-1107. https://doi.org/10.1007/s10620-006-
9578-2.

Chedid A, Ryan LM, Dayal Y, Wolf BC, Falkson G. Morphology and
other prognostic factors of hepatocellular carcinoma. Arch Pathol
Lab Med. 1999;123:524-528. https://doi.org/10.5858/1999-
123-0524-MAOPFO.

Charach L, Zusmanovitch L, Charach G. Hepatocellular
carcinoma. Part 2: clinical presentation and diagnosis. EMJ Hep-
atol. 2017;5:81-88. https://doi.org/10.33590/emjhepatol/
10311703.

Yamanaka N, Okamoto E, Toyosaka A, et al. Prognostic
factors after hepatectomy for hepatocellular carcinomas. A uni-
variate and multivariate analysis. Cancer. 1990;65:1104—
1110. https://doi.org/10.1002/1097-0142(19900301)65:
5<1104::aid-cncr2820650511>3.0.c0;2-¢.

Takata M, Yamanaka N, Tanaka T, et al. What patients can survive
disease free after complete resection for hepatocellular

26 © 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.


https://doi.org/10.1016/j.jceh.2014.04.003
https://doi.org/10.1016/j.jceh.2019.09.007
https://doi.org/10.1136/bmj.328.7454.1490
https://doi.org/10.1136/bmj.328.7454.1490
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1136/bmj.39489.470347.AD
https://doi.org/10.1016/j.aohep.2022.100695
https://doi.org/10.1016/j.aohep.2022.100695
https://doi.org/10.1007/s12664-022-01314-8
https://doi.org/10.1007/s12664-022-01314-8
https://doi.org/10.1002/(sici)1097-0142(19991001)86:7&lt;1143::aid-cncr7&gt;3.0.co;<?thyc=10?>2-z<?thyc?>
https://doi.org/10.1002/(sici)1097-0142(19991001)86:7&lt;1143::aid-cncr7&gt;3.0.co;<?thyc=10?>2-z<?thyc?>
https://doi.org/10.14309/ajg.0000000000000643
https://doi.org/10.20517/2394-5079.2018.87
https://doi.org/10.3748/wjg.v8.i2.193
https://doi.org/10.3748/wjg.v8.i2.193
https://doi.org/10.1007/s10620-006-9578-2
https://doi.org/10.1007/s10620-006-9578-2
https://doi.org/10.5858/1999-123-<?thyc=10?>0524-MAOPFO<?thyc?>
https://doi.org/10.5858/1999-123-<?thyc=10?>0524-MAOPFO<?thyc?>
https://doi.org/10.33590/emjhepatol/10311703
https://doi.org/10.33590/emjhepatol/10311703
https://doi.org/10.1002/1097-0142(19900301)65:5&lt;1104::aid-cncr2820650511&gt;3.0.co;<?thyc=10?>2-g<?thyc?>
https://doi.org/10.1002/1097-0142(19900301)65:5&lt;1104::aid-cncr2820650511&gt;3.0.co;<?thyc=10?>2-g<?thyc?>

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

carcinoma?: a multivariate analysis. Jpn J Clin Oncol.
2000;30:75-81. https://doi.org/10.1093/jjco/hyd016.
Mantovani A, Targher G. Type 2 diabetes mellitus and risk of he-
patocellular carcinoma: spotlight on nonalcoholic fatty liver dis-
ease. Ann Transl Med. 2017;5:270. https://doi.org/10.
21037/atm.2017.04.41.

Prabhakar T, Kaushal K, Prasad M, et al. Etiologic fractions in pa-
tients of hepatocellular carcinoma in India with and without a
background of cirrhosis: a multi-centric study. Hepatol Int.
2023;17:745-752. https://doi.org/10.1007/s12072-023-
10498-w.

Wang YG, Wang P, Wang B, Fu ZJ, Zhao WJ, Yan SL. Diabetes mel-
litus and poorer prognosis in hepatocellular carcinoma: a system-
atic review and meta-analysis. PLoS One. 2014;9e95485
https://doi.org/10.1371/journal.pone.0095485.

Wang YG, Wang P, Wang B, Fu ZJ, Zhao WJ, Yan SL. Diabetes mel-
litus and poorer prognosis in hepatocellular carcinoma: a system-
atic review and meta-analysis. PLoS One. 2014;9e95485
https://doi.org/10.1371/journal.pone.0095485.

Yamamoto J, Kosuge T, Takayama T, et al. Perioperative blood
transfusion promotes recurrence of hepatocellular carcinoma af-
ter hepatectomy. Surgery. 1994;115:303-309.

Asahara T, Katayama K, Itamoto T, et al. Perioperative blood
transfusion as a prognostic indicator in patients with hepatocellu-
lar carcinoma. World J Surg. 1999;23:676-680. https://doi.org/
10.1007/pl00012367.

Chen GX, Qi CY, Hu WJ, et al. Perioperative blood transfusion has
distinct postsurgical oncologic impact on patients with different
stage of hepatocellular carcinoma. BMC Cancer. 2020;20:487.
https://doi.org/10.1186/s12885-020-06980-5.

Xia F, Zhang Q, Huang Z, et al. Effect of perioperative blood trans-
fusion on the postoperative prognosis of Ruptured hepatocellular
carcinoma patients with different BCLC stages: a propensity
score matching analysis. Front Surg. 2022;9 https://www.
frontiersin.org/articles/10.3389/fsurg.2022.863790.

Zhou XD, Tang ZY, Yang BH, et al. Experience of 1000
patients who underwent hepatectomy for small hepatocellular
carcinoma. Cancer. 2001;91:1479-1486. https://doi.org/10.
1002/1097-0142(20010415)91:8<1479::aid-cncr1155>3.0.
c0;2-0.

Utsunomiya T, Shimada M, Taguchi KI, et al. Clinicopathologic
features and postoperative prognosis of multicentric small hepa-
tocellular carcinoma. J Am Coll Surg. 2000;190:331-335.
https://doi.org/10.1016/s1072-7515(99)00268-9.

Soni S, Pareek P, Narayan S, Rakesh A, Abhilasha A. Hepatocel-
lular carcinoma (HCC) in North-Western India: a retrospective
study focusing on Epidemiology, risk factors, and survival.
J Gastrointest Cancer. 2022;53:921-929. https://doi.org/10.
1007/s12029-021-00712-z.

Tanaka T, Yamanaka N, Oriyama T, Furukawa K, Okamoto E. Fac-
tors regulating tumor pressure in hepatocellular carcinoma and
implications  for tumor spread. Hepatol Baltim Md.
1997;26:283-287. https://doi.org/10.1002/hep.510260205.
Le Bihan D, Mangin JF, Poupon C, et al. Diffusion tensor imaging:
concepts and applications. J Magn Reson Imaging JMRI.
2001;13:534-546. https://doi.org/10.1002/jmri.1076.
Siegelman ES, Outwater EK. MR imaging techniques of the liver.
Radiol Clin North Am. 1998;36:263-286. https://doi.org/10.
1016/s0033-8389(05)70021-x.

Venkatesh SK, Yin M, Ehman RL. Magnetic resonance elastogra-
phy of liver: technique, analysis, and clinical applications. J Magn
Reson Imaging JMRI. 2013;37:544-555. https://doi.org/10.
1002/jmri.23731.

Ringe KI, Husarik DB, Sirlin CB, Merkle EM. Gadoxetate disodium-
enhanced MRI of the liver: part 1, protocol optimization and lesion

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

appearance in the noncirrhotic liver. AJR Am J Roentgenol.
2010;195:13-28. https://doi.org/10.2214/AJR.10.4392.
Zhang Y, Huang ZX, Chen J, et al. Imaging biomarkers for predict-
ing poor prognosis of hepatocellular carcinoma: a review. Hepa-
toma Res. 2020;6:30. https://doi.org/10.20517/2394-5079.
2020.17.

Hennedige T, Kundapur Venkatesh S. Imaging of hepatocellular
carcinoma: diagnosis, staging and treatment monitoring. Cancer
Imag. 2013;12:530-547. https://doi.org/10.1102/1470-
7330.2012.0044.

Toyoda H, Kumada T, Osaki Y, Oka H, Kudo M. Role of tumor
markers in assessment of tumor progression and prediction of
outcomes in patients with hepatocellular carcinoma. Hepatol
Res Off J Jpn Soc Hepatol. 2007;37:5166-S171. https://doi.
org/10.1111/j.1872-034X.2007.00181..x.

Toyoda H, Kumada T, Osaki Y, et al. Staging hepatocellular carci-
noma by a novel scoring system (BALAD score) based on serum
markers. Clin Gastroenterol Hepatol Off Clin Pract J Am Gastroen-
terol Assoc. 2006;4:1528-1536. https://doi.org/10.1016/j.
cgh.2006.09.021.

Sharma D, Thaper D, Kamal R, Yadav HP. Role of palliative SBRT
in barcelona clinic liver cancer-stage C hepatocellular carcinoma
patients. Strahlenther Onkol Organ Dtsch Rontgengesellschaft Al.
2023. . Published online March 17.

Jearth V, Patil PS, Mehta S, et al. A study of the clinical profile, pre-
dictors, prognostic features, and survival of patients with hepato-
cellular carcinoma having macroscopic portal vein tumor
thrombosis. Indian J Gastroenterol Off J Indian Soc Gastroenterol.
2022;41:533-543. https://doi.org/10.1007/s12664-022-
01289-6.

Jearth V, Patil PS, Mehta S, et al. Correlation of Clinicopatholog-
ical profile, prognostic factors, and survival outcomes with base-
line Alfa-fetoprotein levels in patients with hepatocellular
carcinoma: a biomarker that is Bruised but not Broken. J Clin
Exp Hepatol. 2022;12:841-852. https://doi.org/10.1016/j.
jceh.2021.11.006.

Bhangui P, Saigal S, Gautam D, et al. Incorporating tumor biology
to predict hepatocellular carcinoma recurrence in patients under-
going living donor liver transplantation using expanded selection
criteria. Liver Transplant Off Publ Am Assoc Study Liver Dis Int Liver
Transplant Soc. 2021;27:209-221. https://doi.org/10.1002/It.
25956.

Chandra KB, Singhal A. Predictors of macrovascular invasion and
extrahepatic metastasis in treatment naive hepatocellular carci-
noma: when is [18F] FDG PET/CT relevant? Nucl Med Mol Imag-
ing. 2021;55:293-301. https://doi.org/10.1007/s13139-
021-00714-6.

Mazzaferro V, Regalia E, Doci R, et al. Liver transplantation for the
treatment of small hepatocellular carcinomas in patients with
cirrhosis. N Engl J Med. 1996;334:693-699. https://doi.org/
10.1056/NEJM199603143341104.

Duvoux C, Roudot-Thoraval F, Decaens T, et al. Liver transplanta-
tion for hepatocellular carcinoma: a model including a-fetoprotein
improves the performance of Milan criteria. Gastroenterology.
2012;143:986-994. https://doi.org/10.1053/j.gastro.2012.
05.052. e3; quiz e14-15.

Wang Q, Liu B, Qiao W, et al. The Dynamic changes of AFP from
baseline to recurrence as an excellent prognostic factor of hepa-
tocellular carcinoma after locoregional therapy: a 5-year prospec-
tive cohort study. Front Oncol. 2021;11756363 https://doi.org/
10.3389/fonc.2021.756363.

Chen IH, Hsu CC, Yong CC, et al. AFP response to locoregional
therapy can stratify the risk of tumor recurrence in HCC patients
after living donor liver transplantation. Cancers. 2023;15:1551.
https://doi.org/10.3390/cancers15051551.

Journal of Clinical and Experimental Hepatology | January-February 2024 | Vol. 14 | No. 1 | 101269 27

cellular Carcinoma

Guidelines

Hepato



https://doi.org/10.1093/jjco/hyd016
https://doi.org/10.21037/atm.2017.04.41
https://doi.org/10.21037/atm.2017.04.41
https://doi.org/10.1007/s12072-023-<?thyc=10?>10498-w<?thyc?>
https://doi.org/10.1007/s12072-023-<?thyc=10?>10498-w<?thyc?>
https://doi.org/10.1371/journal.pone.0095485
https://doi.org/10.1371/journal.pone.0095485
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref21
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref21
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref21
https://doi.org/10.1007/pl00012367
https://doi.org/10.1007/pl00012367
https://doi.org/10.1186/s12885-020-06980-5
https://www.frontiersin.org/articles/10.3389/fsurg.2022.863790
https://www.frontiersin.org/articles/10.3389/fsurg.2022.863790
https://doi.org/10.1002/1097-0142(20010415)91:8&lt;1479::aid-cncr1155&gt;3.0.co;2-0
https://doi.org/10.1002/1097-0142(20010415)91:8&lt;1479::aid-cncr1155&gt;3.0.co;2-0
https://doi.org/10.1002/1097-0142(20010415)91:8&lt;1479::aid-cncr1155&gt;3.0.co;2-0
https://doi.org/10.1016/s1072-7515(99)00268-9
https://doi.org/10.1007/s12029-021-<?thyc=10?>00712-z<?thyc?>
https://doi.org/10.1007/s12029-021-<?thyc=10?>00712-z<?thyc?>
https://doi.org/10.1002/hep.510260205
https://doi.org/10.1002/jmri.1076
https://doi.org/10.1016/s0033-8389(05)<?thyc=10?>70021-x<?thyc?>
https://doi.org/10.1016/s0033-8389(05)<?thyc=10?>70021-x<?thyc?>
https://doi.org/10.1002/jmri.23731
https://doi.org/10.1002/jmri.23731
https://doi.org/10.2214/AJR.10.4392
https://doi.org/10.20517/2394-5079.2020.17
https://doi.org/10.20517/2394-5079.2020.17
https://doi.org/10.1102/1470-7330.2012.0044
https://doi.org/10.1102/1470-7330.2012.0044
https://doi.org/10.1111/j.1872-034X.2007.00181.x
https://doi.org/10.1111/j.1872-034X.2007.00181.x
https://doi.org/10.1016/j.cgh.2006.09.021
https://doi.org/10.1016/j.cgh.2006.09.021
https://doi.org/10.1007/s12664-022-01289-6
https://doi.org/10.1007/s12664-022-01289-6
https://doi.org/10.1016/j.jceh.2021.11.006
https://doi.org/10.1016/j.jceh.2021.11.006
https://doi.org/10.1002/lt.25956
https://doi.org/10.1002/lt.25956
https://doi.org/10.1007/s13139-021-00714-6
https://doi.org/10.1007/s13139-021-00714-6
https://doi.org/10.1056/NEJM199603143341104
https://doi.org/10.1056/NEJM199603143341104
https://doi.org/10.1053/j.gastro.2012.05.052
https://doi.org/10.1053/j.gastro.2012.05.052
https://doi.org/10.3389/fonc.2021.756363
https://doi.org/10.3389/fonc.2021.756363
https://doi.org/10.3390/cancers15051551

souyoping
oH

puwIouID

D AD|N[|3204D!

INASL HCC GUIDELINES 2023

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

28

R A, Rk R, Lm K, et al. Alpha-fetoprotein response after locore-
gional therapy for hepatocellular carcinoma: oncologic marker
of radiologic response, progression, and survival. J Clin Oncol
Off J Am Soc Clin Oncol. 2009;27 https://doi.org/10.1200/
JC0.2009.23.1282.

Paul SB, Sahu P, Sreenivas V, et al. Prognostic role of serial alpha-
fetoprotein levels in hepatocellular carcinoma treated with locore-
gional therapy. Scand J Gastroenterol. 2019;54:1132-1137.
https://doi.org/10.1080/00365521.2019.1660403.

Zhu AX, Dayyani F, Yen CJ, et al. Alpha-fetoprotein as a potential
surrogate biomarker for atezolizumab + bevacizumab treatment
of hepatocellular carcinoma. Clin Cancer Res Off J Am Assoc Can-
cer Res. 2022;28:3537-3545. https://doi.org/10.1158/1078-
0432.CCR-21-3275.

Lee SM, Kim HS, Lee S, Lee JW. Emerging role of 18F-fluorodeox-
yglucose positron emission tomography for guiding management
of  hepatocellular carcinoma. World J  Gastroenterol.
2019;25:1289-1306. https://doi.org/10.3748/wjg.v25.i11.
1289.

Song JY, Lee YN, Kim YS, et al. Predictability of preoperative
18F-FDG PET for histopathological differentiation and early
recurrence of primary malignant intrahepatic tumors. Nucl Med
Commun. 2015;36:319-327.  https://doi.org/10.1097/
MNM.0000000000000254.

Talbot JN, Fartoux L, Balogova S, et al. Detection of hepatocellular
carcinoma with PET/CT: a prospective comparison of 18F-fluoro-
choline and 18F-FDG in patients with cirrhosis or chronic liver dis-
ease. J Nucl Med Off Publ Soc Nucl Med. 2010;51:1699-1706.
https://doi.org/10.2967/jnumed.110.075507.

Kim K, Kim SJ. Diagnostic test accuracies of F-18 FDG PET/CT for
prediction of microvascular invasion of hepatocellular carcinoma:
a meta-analysis. Clin Imaging. 2021;79:251-258. https://doi.
org/10.1016/j.clinimag.2021.06.015.

Nguyen XC, Nguyen DSH, Ngo VT, Maurea S. FDG-avid portal
vein tumor thrombosis from hepatocellular carcinoma in
contrast-enhanced FDG PET/CT. Asia Ocean J Nucl Med Biol.
2015;3:10-17.

Seo HJ, Kim GM, Kim JH, Kang WJ, Choi HJ. *®F-FDG PET/CT in
hepatocellular carcinoma: detection of bone metastasis and pre-
diction of prognosis. Nucl Med Commun. 2015;36:226-233.
https://doi.org/10.1097/MNM.0000000000000246.

LuRC, She B, Gao WT, et al. Positron-emission tomography for he-
patocellular carcinoma: current status and future prospects.
World J Gastroenterol. 2019;25:4682-4695. https://doi.org/
10.3748/wjg.v25.i32.4682.

Lee JW, Yun M, Cho A, et al. The predictive value of metabolic tu-
mor volume on FDG PET/CT for transarterial chemoembolization
and transarterial chemotherapy infusion in hepatocellular carci-
noma patients without extrahepatic metastasis. Ann Nucl Med.
2015;29:400-408. https://doi.org/10.1007/s12149-015-
0956-8.

Choi SH, Chang JS, Jeong YH, Lee Y, Yun M, Seong J. FDG-PET
predicts outcomes of treated bone metastasis following palliative
radiotherapy in patients with hepatocellular carcinoma. Liver Int
Off J Int Assoc Study Liver. 2014;34:1118-1125. https://doi.
org/10.1111/liv.12487.

Kawamura Y, Kobayashi M, Shindoh J, et al. Pretreatment posi-
tron emission tomography with 18F-fluorodeoxyglucose may Be
a useful new predictor of overall prognosis following lenvatinib
treatment. Oncology. 2021;99:611-621. https://doi.org/10.
1159/000516565.

Lee JW, Oh JK, Chung YA, et al. Prognostic significance of 18F-FDG
uptake in hepatocellular carcinoma treated with transarterial che-
moembolization or concurrent chemoradiotherapy: a multicenter
retrospective cohort study. J Nucl Med Off Publ Soc Nucl Med.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

KUMAR ET AL

2016;57:509-516.
167338.
Sapisochin G, Goldaracena N, Laurence JM, et al. The extended
Toronto criteria for liver transplantation in patients with hepatocel-
lular carcinoma: a prospective validation study. Hepatol Baltim
Md. 2016;64:2077-2088. https://doi.org/10.1002/hep.
28643.

Ho DWH, Lo RCL, Chan LK, Ng IOL. Molecular pathogenesis of he-
patocellular carcinoma. Liver Cancer. 2016;5:290-302. https://
doi.org/10.1159/000449340.

European Association for the Study of the Liver. Electronic
address: easloffice@easloffice.eu, European association for the
study of the liver. EASL clinical practice guidelines: management
of hepatocellular carcinoma. J Hepatol. 2018;69:182-236.
https://doi.org/10.1016/j.jhep.2018.03.019.

Nault JC, Villanueva A. Biomarkers for hepatobiliary cancers. Hep-
atol Baltim Md. 2021;73:115-127. https://doi.org/10.1002/
hep.31175.

Llovet JM, Bru C, Bruix J. Prognosis of hepatocellular carcinoma:
the BCLC staging classification. Semin Liver Dis. 1999;19:329—
338. https://doi.org/10.1055/s-2007-1007122.

Reig M, Forner A, Rimola J, et al. BCLC strategy for prognosis pre-
diction and treatment recommendation: the 2022 update.
J Hepatol. 2022;76:681-693. https://doi.org/10.1016/]j.jhep.
2021.11.018.

Tsilimigras DI, Aziz H, Pawlik TM. Critical analysis of the updated
barcelona clinic liver cancer (BCLC) group guidelines. Ann Surg
Oncol. 2022;29:7231-7234. https://doi.org/10.1245/
$10434-022-12242-4,

Arora A, Singal AK, Sharma P, Kumar A. A proposed five-step
simplified algorithm for the management of hepatocellular carci-
noma in India. Curr Med Res Pract. 2022;12:224. https://doi.
org/10.4103/cmrp.cmrp_69_22.

Elhence A, null Shalimar. Liver dysfunction in barcelona clinic liver
cancer-2022 update: Clear as day or still in fog? J Hepatol.
2022;76:1236-1237. https://doi.org/10.1016/j.jhep.2021.
12.016.

Hallemeier CL, Apisarnthanarax S, Dawson LA. BCLC 2022 up-
date: important advances, but missing external beam radio-
therapy. J Hepatol. 2022;76:1237-1239. https://doi.org/10.
1016/j.jhep.2021.12.029.

Xu X, Lau WY, Yang T. The updated BCLC staging system needs

https://doi.org/10.2967/jnumed.115.

further refinement: a surgeon's perspective. J Hepatol.
2022;76:1239-1240. https://doi.org/10.1016/].jhep.2022.
01.002.

Pamecha V, Sinha PK, Rajendran V, et al. Living donor liver trans-
plantation for hepatocellular carcinoma in Indian patients- Is the
scenario different? Indian J Gastroenterol Off J Indian Soc Gastro-
enterol. 2021;40:295-302. https://doi.org/10.1007/s12664-
020-01138-4.

Rajakannu M, Vij M, Shaikh TMA, Rammohan A, Reddy MS, Rela M.
Prognostic impact of incidentally detected hepatocellular carci-
noma in explanted livers after living donor liver transplantation. In-
dian J Gastroenterol Off J Indian Soc Gastroenterol. 2021;40:30-
34. https://doi.org/10.1007/s12664-020-01127-7.

Anand AC, Acharya SK. New developments in the treatment of he-
patocellular carcinoma: the concept of adjuvant and neoadjuvant
chemotherapy. J Clin Exp Hepatol. 2021;11:284-287. https://
doi.org/10.1016/j.jceh.2021.04.003.

Benson AB, Abrams TA, Ben-Josef E, et al. NCCN clinical practice
guidelines in oncology: hepatobiliary cancers. J Natl Compr Can-
cer Netw JNCCN. 2009;7:350-391. https://doi.org/10.6004/
jncen.2009.0027.

Sirohi B, Shrikhande SV, Gaikwad V, et al. Indian Council of Med-
ical Research consensus document on hepatocellular carcinoma.

© 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.


https://doi.org/10.1200/JCO.2009.23.1282
https://doi.org/10.1200/JCO.2009.23.1282
https://doi.org/10.1080/00365521.2019.1660403
https://doi.org/10.1158/1078-0432.CCR-21-3275
https://doi.org/10.1158/1078-0432.CCR-21-3275
https://doi.org/10.3748/wjg.v25.i11.1289
https://doi.org/10.3748/wjg.v25.i11.1289
https://doi.org/10.1097/MNM.0000000000000254
https://doi.org/10.1097/MNM.0000000000000254
https://doi.org/10.2967/jnumed.110.075507
https://doi.org/10.1016/j.clinimag.2021.06.015
https://doi.org/10.1016/j.clinimag.2021.06.015
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref53
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref53
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref53
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref53
https://doi.org/10.1097/MNM.0000000000000246
https://doi.org/10.3748/wjg.v25.i32.4682
https://doi.org/10.3748/wjg.v25.i32.4682
https://doi.org/10.1007/s12149-015-0956-8
https://doi.org/10.1007/s12149-015-0956-8
https://doi.org/10.1111/liv.12487
https://doi.org/10.1111/liv.12487
https://doi.org/10.1159/000516565
https://doi.org/10.1159/000516565
https://doi.org/10.2967/jnumed.115.167338
https://doi.org/10.2967/jnumed.115.167338
https://doi.org/10.1002/hep.28643
https://doi.org/10.1002/hep.28643
https://doi.org/10.1159/000449340
https://doi.org/10.1159/000449340
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.1002/hep.31175
https://doi.org/10.1002/hep.31175
https://doi.org/10.1055/s-2007-1007122
https://doi.org/10.1016/j.jhep.2021.11.018
https://doi.org/10.1016/j.jhep.2021.11.018
https://doi.org/10.1245/s10434-022-12242-4
https://doi.org/10.1245/s10434-022-12242-4
https://doi.org/10.4103/cmrp.cmrp_69_22
https://doi.org/10.4103/cmrp.cmrp_69_22
https://doi.org/10.1016/j.jhep.2021.12.016
https://doi.org/10.1016/j.jhep.2021.12.016
https://doi.org/10.1016/j.jhep.2021.12.029
https://doi.org/10.1016/j.jhep.2021.12.029
https://doi.org/10.1016/j.jhep.2022.01.002
https://doi.org/10.1016/j.jhep.2022.01.002
https://doi.org/10.1007/s12664-020-01138-4
https://doi.org/10.1007/s12664-020-01138-4
https://doi.org/10.1007/s12664-020-01127-7
https://doi.org/10.1016/j.jceh.2021.04.003
https://doi.org/10.1016/j.jceh.2021.04.003
https://doi.org/10.6004/jnccn.2009.0027
https://doi.org/10.6004/jnccn.2009.0027

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

Indian J Med Res. 2020;152:468-474. https://doi.org/10.
4103/ijmr.IJMR_404_20.

Rabiee A, Taddei T, Aytaman A, Rogal SS, Kaplan DE, Morgan TR.
Development and implementation of multidisciplinary liver tumor
boards in the Veterans Affairs health care system: a 10-year expe-
rience. Cancers. 2021;13:4849. https://doi.org/10.3390/can-
cers13194849.

Serper M, Taddei TH, Mehta R, et al. Association of
provider specialty and multidisciplinary care with hepatocellu-
lar carcinoma treatment and mortality. Gastroenterology.
2017;152:1954-1964. https://doi.org/10.1053/j.gastro.
2017.02.040.

Agarwal PD, Phillips P, Hillman L, et al. Multidisciplinary
management of hepatocellular carcinoma improves access to
therapy and patient survival. J Clin  Gastroenterol.
2017;51:845-849. https://doi.org/10.1097/MCG.
0000000000000825.

Yao FY, Ferrell L, Bass NM, et al. Liver transplantation for hepato-
cellular carcinoma: expansion of the tumor size limits does not
adversely impact survival. Hepatol Baltim Md. 2001;33:1394-
1403. https://doi.org/10.1053/jhep.2001.24563.

Mazzaferro V, Llovet JM, Miceli R, et al. Predicting survival after
liver transplantation in patients with hepatocellular carcinoma
beyond the Milan criteria: a retrospective, exploratory analysis.
Lancet Oncol. 2009;10:35-43. https://doi.org/10.1016/
S1470-2045(08)70284-5.

Mazzaferro V, Sposito C, Zhou J, et al. Metroticket 2.0 model for
analysis of Competing risks of Death after liver transplantation for
hepatocellular carcinoma. Gastroenterology. 2018;154:128-
139. https://doi.org/10.1053/j.gastro.2017.09.025.

Takada Y, Ito T, Ueda M, et al. Living donor liver transplantation
for patients with HCC exceeding the Milan criteria: a proposal of
expanded criteria. Dig Dis Basel Switz. 2007;25:299-302.
https://doi.org/10.1159/000106908.

G S, NG, JmL, et al. The extended Toronto criteria for liver trans-
plantation in patients with hepatocellular carcinoma: a prospec-
tive validation study. Hepatol Baltim Md. 2016;64 https://doi.
org/10.1002/hep.28643.

Marsh JW, Dvorchik |, Bonham CA, Iwatsuki S. Is the pathologic
TNM staging system for patients with hepatoma predictive of
outcome? Cancer. 2000;88:538-543. https://doi.org/10.
1002/(sici)1097-0142(20000201)88:3<538::aid-cncr7>3.0.
co;2-h.

Yao FY, Ferrell L, Bass NM, et al. Liver transplantation for hepato-
cellular carcinoma: expansion of the tumor size limits does not
adversely impact survival. Hepatol Baltim Md. 2001;33:1394-
1403. https://doi.org/10.1053/jhep.2001.24563.

Bento de Sousa JH, Calil IL, Tustumi F, et al. Comparison between
Milan and UCSF criteria for liver transplantation in patients with
hepatocellular carcinoma: a systematic review and meta-anal-
ysis. Transl Gastroenterol Hepatol. 2021;6:11. https://doi.org/
10.21037/1gh.2020.01.06.

Aloun A, Abu-Zeid EED, Garzali IU. Does mtori base immunosup-
pression offer survival advantage after liver transplantation for he-
patocellular carcinoma? Systematic review and meta-analysis of
randomized controlled trials. Hepatol Forum. 2023;4:82-88.
https://doi.org/10.14744/hf.2022.2022.0049.

Fouzas I, Sotiropoulos GC, Lang H, et al. Living donor liver trans-
plantation for hepatocellular carcinoma in patients exceeding the
UCSF criteria. Transplant Proc. 2008;40:3185-3188. https://
doi.org/10.1016/j.transproceed.2008.08.036.

Heimbach JK, Kulik LM, Finn RS, et al. AASLD guidelines for the
treatment of hepatocellular carcinoma. Hepatol Baltim Md.
2018;67:358-380. https://doi.org/10.1002/hep.29086.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Singal AG, Llovet JM, Yarchoan M, et al. AASLD practice guidance
on prevention, diagnosis, and treatment of hepatocellular carci-
noma. Hepatol Baltim Md. 2023. . Published online May 22.

Mehta N, Bhangui P, Yao FY, et al. Liver transplantation for
hepatocellular carcinoma. Working group report from the
ILTS transplant oncology consensus Conference. Transplanta-

tion. 2020;104:1136-1142. https://doi.org/10.1097/TP.
0000000000003174.
Nagy G, Gerlei Z, Haboub-Sandil A, et al. Optimizing

survival for hepatocellular carcinoma after liver transplantation:
a single-center report and current perspectives. Transplant Proc.
2022;54:2593-2597. https://doi.org/10.1016/j.transpro-
ceed.2022.10.048.

Lin CC, Chen CL. Living donor liver transplantation for hepatocel-
lular carcinoma achieves better outcomes. Hepatobiliary Surg
Nutr. 2016;5:415-421. https://doi.org/10.21037/hbsn.
2016.08.02.

Yao FY, Hirose R, LaBerge JM, et al. A prospective study on down-
staging of hepatocellular carcinoma prior to liver transplantation.
Liver Transplant Off Publ Am Assoc Study Liver Dis Int Liver Trans-
plant Soc. 2005;11:1505-1514. https://doi.org/10.1002/It.
20526.

Tabrizian P, Holzner ML, Mehta N, et al. Ten-year outcomes of liver
transplant and downstaging for hepatocellular carcinoma. JAMA
Surg. 2022;157 https://doi.org/10.1001/jamasurg.2022.2800.
Tohra S, Duseja A, Taneja S, et al. Experience with changing etiol-
ogy and Nontransplant curative treatment modalities for hepato-
cellular carcinoma in a reallife setting-A retrospective
descriptive analysis. J Clin Exp Hepatol. 2021;11:682-690.
https://doi.org/10.1016/j.jceh.2021.02.002.

Mukund A, Vats P, Jindal A, Patidar Y, Sarin SK. Early hepatocel-
lular carcinoma treated by radiofrequency ablation—Mid- and
long-term outcomes. J Clin Exp Hepatol. 2020;10:563-573.
https://doi.org/10.1016/j.jceh.2020.04.016.

Vennarecci G, Ferraro D, Pisaniello D, et al. Downstaging strate-
gies prior to liver transplantation. In: Ettorre GM, ed. Hepatocellu-
lar Carcinoma. Updates in Surgery. Springer International
Publishing; 2023:163-171. https://doi.org/10.1007/978-3-
031-09371-5_20.

Lu J, Zhao M, Arai Y, et al. Clinical practice of transarterial chemo-
embolization for hepatocellular carcinoma: consensus statement
from an international expert panel of International Society of
Multidisciplinary Interventional Oncology (ISMIO). Hepatobiliary
Surg Nutr. 2021;10:661-671. https://doi.org/10.21037/
hbsn-21-260.

Savic LJ, Chen E, Nezami N, et al. Conventional vs. Drug-eluting
beads transarterial chemoembolization for unresectable hepato-
cellular carcinoma-A propensity score weighted comparison of ef-
ficacy and safety. Cancers. 2022;14:5847. https://doi.org/10.
3390/cancers14235847.

Song JE, Kim DY. Conventional vs drug-eluting beads
transarterial chemoembolization for hepatocellular carcinoma.
World J Hepatol. 2017;9:808-814. https://doi.org/10.4254/
wjh.v9.i18.808.

Kedarisetty CK, Bal S, Parida S, et al. Role of N-acetyl cysteine in
post-transarterial chemoembolization transaminitis in hepatocel-
lular carcinoma: a single-center experience. J Clin Exp Hepatol.
2021;11:299-304. https://doi.org/10.1016/j.jceh.2020.10.
007.

Mukund A, Bhardwaj K, Choudhury A, Sarin SK. Survival and
outcome in patients receiving drug-eluting beads transarterial
chemoembolization for large hepatocellular carcinoma (>5 cm).
J Clin Exp Hepatol. 2021;11:674-681. https://doi.org/10.
1016/j.jceh.2021.02.003.

Journal of Clinical and Experimental Hepatology | January-February 2024 | Vol. 14 | No. 1 | 101269 29

cellular Carcinoma

Guidelines

Hepato



https://doi.org/10.4103/ijmr.IJMR_404_20
https://doi.org/10.4103/ijmr.IJMR_404_20
https://doi.org/10.3390/cancers13194849
https://doi.org/10.3390/cancers13194849
https://doi.org/10.1053/j.gastro.2017.02.040
https://doi.org/10.1053/j.gastro.2017.02.040
https://doi.org/10.1097/MCG.0000000000000825
https://doi.org/10.1097/MCG.0000000000000825
https://doi.org/10.1053/jhep.2001.24563
https://doi.org/10.1016/S1470-2045(08)70284-5
https://doi.org/10.1016/S1470-2045(08)70284-5
https://doi.org/10.1053/j.gastro.2017.09.025
https://doi.org/10.1159/000106908
https://doi.org/10.1002/hep.28643
https://doi.org/10.1002/hep.28643
https://doi.org/10.1002/(sici)1097-0142(20000201)88:3&lt;538::aid-cncr7&gt;3.0.co;<?thyc=10?>2-h<?thyc?>
https://doi.org/10.1002/(sici)1097-0142(20000201)88:3&lt;538::aid-cncr7&gt;3.0.co;<?thyc=10?>2-h<?thyc?>
https://doi.org/10.1002/(sici)1097-0142(20000201)88:3&lt;538::aid-cncr7&gt;3.0.co;<?thyc=10?>2-h<?thyc?>
https://doi.org/10.1053/jhep.2001.24563
https://doi.org/10.21037/tgh.2020.01.06
https://doi.org/10.21037/tgh.2020.01.06
https://doi.org/10.14744/hf.2022.2022.0049
https://doi.org/10.1016/j.transproceed.2008.08.036
https://doi.org/10.1016/j.transproceed.2008.08.036
https://doi.org/10.1002/hep.29086
https://doi.org/10.1097/TP.0000000000003174
https://doi.org/10.1097/TP.0000000000003174
https://doi.org/10.1016/j.transproceed.2022.10.048
https://doi.org/10.1016/j.transproceed.2022.10.048
https://doi.org/10.21037/hbsn.2016.08.02
https://doi.org/10.21037/hbsn.2016.08.02
https://doi.org/10.1002/lt.20526
https://doi.org/10.1002/lt.20526
https://doi.org/10.1001/jamasurg.2022.2800
https://doi.org/10.1016/j.jceh.2021.02.002
https://doi.org/10.1016/j.jceh.2020.04.016
https://doi.org/10.1007/978-3-031-09371-5_20
https://doi.org/10.1007/978-3-031-09371-5_20
https://doi.org/10.21037/hbsn-21-260
https://doi.org/10.21037/hbsn-21-260
https://doi.org/10.3390/cancers14235847
https://doi.org/10.3390/cancers14235847
https://doi.org/10.4254/wjh.v9.i18.808
https://doi.org/10.4254/wjh.v9.i18.808
https://doi.org/10.1016/j.jceh.2020.10.007
https://doi.org/10.1016/j.jceh.2020.10.007
https://doi.org/10.1016/j.jceh.2021.02.003
https://doi.org/10.1016/j.jceh.2021.02.003

souyoping
oH

puwIouID

D AD|N[|3204D!

INASL HCC GUIDELINES 2023

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

30

Brown AM, Kassab |, Massani M, et al. TACE versus TARE for pa-
tients with hepatocellular carcinoma: overall and individual pa-
tient level meta analysis. Cancer Med. 2022. . Published online
August 9.

Liu C, Li T, tong He J, Shao H. TACE combined with microwave
ablation therapy vs. TACE alone for treatment of early- and
intermediate-stage hepatocellular carcinomas larger than 5 cm:
a meta-analysis. Diagn Interv Radiol. 2020;26:575-583.
https://doi.org/10.5152/dir.2020.19615.

Li HZ, Tan J, Tang T, An TZ, Li JX, Xiao YD. Chemoembolization
plus microwave ablation vs chemoembolization alone in
unresectable hepatocellular carcinoma beyond the Milan
criteria: a propensity scoring matching study. J Hepatocell Carci-
noma. 2021;8:1311-1322. https://doi.org/10.2147/JHC.
S$338456.

Jiang C, Cheng G, Liao M, Huang J. Individual or combined trans-
catheter arterial chemoembolization and radiofrequency ablation
for hepatocellular carcinoma: a time-to-event meta-analysis.
World J Surg Oncol. 2021;19:81. https://doi.org/10.1186/
s$12957-021-02188-4.

YuY, Fu J, Xia P, Chu C. A systematic review and meta-analysis on
the efficacy and safety of transcatheter arterial chemoemboliza-
tion combined with radiofrequency ablation in the treatment of pri-
mary liver cancer. Transl Cancer Res. 2022;11:1297-1308.
https://doi.org/10.21037/tcr-22-816.

Abdelaziz AO, Abdelmaksoud AH, Nabeel MM, et al. Transarterial
chemoembolization combined with either radiofrequency or mi-
crowave ablation in management of hepatocellular carcinoma.
Asian Pac J Cancer Prev APJCP. 2017;18:189-194. https://doi.
org/10.22034/APJCP.2017.18.1.189.

Zhao J, Zeng L, Wu Q, et al. Stereotactic body radiotherapy com-
bined with transcatheter arterial chemoembolization versus ste-
reotactic body radiotherapy alone as the first-line treatment for
unresectable hepatocellular carcinoma: a meta-analysis and sys-
tematic review. Chemotherapy. 2019;64:248-258. https://doi.
org/10.1159/000505739.

Lin CT, Hsu KF, Chen TW, et al. Comparing hepatic resection and
transarterial chemoembolization for Barcelona Clinic Liver Cancer
(BCLC) stage B hepatocellular carcinoma: change for treatment of
choice? World J Surg. 2010;34:2155-2161. https://doi.org/10.
1007/s00268-010-0598-x.

Hsu CY, Hsia CY, Huang YH, et al. Comparison of surgical resec-
tion and transarterial chemoembolization for hepatocellular carci-
noma beyond the Milan criteria: a propensity score analysis. Ann
Surg Oncol. 2012;19:842-849. https://doi.org/10.1245/
$10434-011-2060-1.

Zhong JH, Xiang BD, Gong WF, et al. Comparison of long-term
survival of patients with BCLC stage B hepatocellular carcinoma
after liver resection or transarterial chemoembolization. PLoS
One. 2013;8e68193 https://doi.org/10.1371/journal.pone.
0068193.

Zhong J hong, Ke Y, Gong W feng, et al. Hepatic resection
associated with good survival for selected patients with
intermediate and advanced-stage hepatocellular carcinoma.
Ann Surg. 2014;260:329-340. https://doi.org/10.1097/SLA.
0000000000000236.

Fukami Y, Kaneoka Y, Maeda A, et al. Liver resection for multiple
hepatocellular carcinomas: a Japanese nationwide survey. Ann
Surg. 2020;272:145-154. https://doi.org/10.1097/SLA.
0000000000003192.

Yin L, Li H, Li AJ, et al. Partial hepatectomy vs. transcatheter arte-
rial chemoembolization for resectable multiple hepatocellular car-
cinoma beyond Milan Criteria: a RCT. J Hepatol. 2014;61:82-88.
https://doi.org/10.1016/j.jhep.2014.03.012.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

KUMAR ET AL

Koh YX, Tan HL, Lye WK, et al. Systematic review of the outcomes
of surgical resection for intermediate and advanced Barcelona
Clinic Liver Cancer stage hepatocellular carcinoma: a critical
appraisal of the evidence. World J Hepatol. 2018;10:433-447.
https://doi.org/10.4254/wjh.v10.i6.433.

Bogdanovic A, Djokic Kovac J, Zdujic P, Djindjic U, Dugalic V.
Liver resection versus transarterial chemoembolisation for
the treatment of intermediate hepatocellular carcinoma: a sys-
tematic review and meta-analysis. Int J Surg Lond Engl.
2023;109:1439-1446. https://doi.org/10.1097/]S9.
0000000000000344.

Pandrowala S, Patkar S, Goel M, Mirza D, Mathur SK. Surgical
resection for large hepatocellular carcinoma and those beyond
BCLC: systematic review with proposed management algorithm.
Langenbeck's Arch Surg. 2023;408:144. https://doi.org/10.
1007/s00423-023-02881-w.

Xu X, Pu X, Jiang L, et al. Living donor liver transplantation or he-
patic resection combined with intraoperative radiofrequency abla-
tion for Child-Pugh A hepatocellular carcinoma patient with
Multifocal Tumours Meeting the University of California San Fran-
cisco (UCSF) criteria. J Cancer Res Clin Oncol. 2021;147:607-
618. https://doi.org/10.1007/s00432-020-03364-x.

Lin CW, Chen YS, Lo GH, et al. Comparison of overall survival on
surgical resection versus transarterial chemoembolization with or
without radiofrequency ablation in intermediate stage hepatocel-
lular carcinoma: a propensity score matching analysis. BMC Gas-
troenterol. 2020;20:99. https://doi.org/10.1186/s12876-020-
01235-w.

Wagle P, Narkhede R, Desai G, Pande P, Kulkarni DR, Varty P. Sur-
gical management of large hepatocellular carcinoma: the first
single-center study from Western India. Arq Bras Cir Dig ABCD.
33:e1505. d0i:10.1590/0102-672020190001e1505.

Allaire M, Goumard C, Lim C, Le Cleach A, Wagner M, Scatton O.
New frontiers in liver resection for hepatocellular carcinoma. JHEP
Rep Innov Hepatol. 2020;2100134 https://doi.org/10.1016/j.
jhepr.2020.100134.

Schwartz JD, Schwartz M, Mandeli J, Sung M. Neoadjuvant and
adjuvant therapy for resectable hepatocellular carcinoma: review
of the randomised clinical trials. Lancet Oncol. 2002;3:593-603.
https://doi.org/10.1016/s1470-2045(02)0087 3-2.

Song DS, Nam SW, Bae SH, et al. Outcome of transarterial
chemoembolization-based multi-modal treatment in patients
with unresectable hepatocellular carcinoma. World J Gastroen-
terol. 2015;21:2395-2404. https://doi.org/10.3748/wjg.v21.
i8.2395.

Mo A, Zhang Q, Xia F, et al. Preoperative transcatheter arterial
chemoembolization and prognosis of patients with solitary large
hepatocellular carcinomas (=5 cm): multicenter retrospective
study. Cancer Med. 2023;12:7734-7747. https://doi.org/10.
1002/cam4.5529.

Shukla A, Patkar S, Sundaram S, et al. Clinical profile, patterns of
care & adherence to guidelines in patients with hepatocellular car-
cinoma: prospective multi-center study. J Clin Exp Hepatol.
2022;12:1463-1473. https://doi.org/10.1016/j.jceh.2022.
05.006.

Musunuri B, Shetty S, Bhat G, Udupa K, Pai A. Profile of patients
with hepatocellular carcinoma: an experience from a tertiary care
center in India. Indian J Gastroenterol. 2022;41:127-134.
https://doi.org/10.1007/s12664-021-01209-0.

The general rules for the clinical and pathological study of primary
liver cancer. Liver Cancer Study Group of Japan. Jpn J Surg.
1989;19:98-129. https://doi.org/10.1007/BF02471576.

lkai |, Arii S, Okazaki M, et al. Report of the 17th nationwide follow-
up survey of primary liver cancer in Japan. Hepatol Res Off J Jpn

© 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.


https://doi.org/10.5152/dir.2020.19615
https://doi.org/10.2147/JHC.S338456
https://doi.org/10.2147/JHC.S338456
https://doi.org/10.1186/s12957-021-02188-4
https://doi.org/10.1186/s12957-021-02188-4
https://doi.org/10.21037/tcr-22-816
https://doi.org/10.22034/APJCP.2017.18.1.189
https://doi.org/10.22034/APJCP.2017.18.1.189
https://doi.org/10.1159/000505739
https://doi.org/10.1159/000505739
https://doi.org/10.1007/s00268-010-<?thyc=10?>0598-x<?thyc?>
https://doi.org/10.1007/s00268-010-<?thyc=10?>0598-x<?thyc?>
https://doi.org/10.1245/s10434-011-2060-1
https://doi.org/10.1245/s10434-011-2060-1
https://doi.org/10.1371/journal.pone.0068193
https://doi.org/10.1371/journal.pone.0068193
https://doi.org/10.1097/SLA.0000000000000236
https://doi.org/10.1097/SLA.0000000000000236
https://doi.org/10.1097/SLA.0000000000003192
https://doi.org/10.1097/SLA.0000000000003192
https://doi.org/10.1016/j.jhep.2014.03.012
https://doi.org/10.4254/wjh.v10.i6.433
https://doi.org/10.1097/JS9.0000000000000344
https://doi.org/10.1097/JS9.0000000000000344
https://doi.org/10.1007/s00423-023-<?thyc=10?>02881-w<?thyc?>
https://doi.org/10.1007/s00423-023-<?thyc=10?>02881-w<?thyc?>
https://doi.org/10.1007/s00432-020-<?thyc=10?>03364-x<?thyc?>
https://doi.org/10.1186/s12876-020-<?thyc=10?>01235-w<?thyc?>
https://doi.org/10.1186/s12876-020-<?thyc=10?>01235-w<?thyc?>
https://doi.org/10.1016/j.jhepr.2020.100134
https://doi.org/10.1016/j.jhepr.2020.100134
https://doi.org/10.1016/s1470-2045(02)00873-2
https://doi.org/10.3748/wjg.v21.i8.2395
https://doi.org/10.3748/wjg.v21.i8.2395
https://doi.org/10.1002/cam4.5529
https://doi.org/10.1002/cam4.5529
https://doi.org/10.1016/j.jceh.2022.05.006
https://doi.org/10.1016/j.jceh.2022.05.006
https://doi.org/10.1007/s12664-021-01209-0
https://doi.org/10.1007/BF02471576

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

Soc Hepatol. 2007;37:676-691. https://doi.org/10.1111/j.
1872-034X.2007.00119.x.

Patidar Y, Basavaraj 1, Mukund A, Sarin SK. Transarterial chemo-
embolization in unresectable hepatocellular carcinoma with por-
tal vein tumor thrombosis: a tertiary care center experience.
Indian J Radiol Imaging. 2021;31:270-276. https://doi.org/
10.1055/s-0041-1734367.

Anand S, Pottakkat B, Raja K, Chandrasekar S, Satheesh S.
Transarterial chemoembolization in patients with hepatocellular
carcinoma beyond Barcelona-Clinic Liver Cancer- B and portal
vein tumor thrombosis: experience from a tertiary care center. In-
dian J Cancer. 2022;59:325-329. https://doi.org/10.4103/ijc.
1JC_769_19.

Hamad A, Aziz H, Kamel IR, Diaz DA, Pawlik TM. Yttrium-90 radio-
embolization: current indications and outcomes. J Gastrointest
Surg Off J Soc Surg Aliment Tract. 2022. . Published online
December 22.

Patel A, Subbanna |, Bhargavi V, Swamy S, Kallur KG, Patil S.
Transarterial radioembolization (TARE) with 131 iodine-lipiodol
for unresectable primary hepatocellular carcinoma: experience
from a tertiary care center in India. South Asian J Cancer.
2021;10:81-86. https://doi.org/10.1055/s-0041-1731600.
Chow PKH, Gandhi M, Tan SB, et al. SIRveNIB: selective internal
radiation therapy versus sorafenib in Asia-Pacific patients with he-
patocellular carcinoma. J Clin Oncol Off J Am Soc Clin Oncol.
2018;36:1913-1921. https://doi.org/10.1200/JC0.2017.76.
0892.

Vilgrain V, Pereira H, Assenat E, et al. Efficacy and safety of selec-
tive internal radiotherapy with yttrium-90 resin microspheres
compared with sorafenib in locally advanced and inoperable hepa-
tocellular carcinoma (SARAH): an open-label randomised
controlled phase 3 trial. Lancet Oncol. 2017;18:1624-1636.
https://doi.org/10.1016/S1470-2045(17)30683-6.

Puranik AD, Rangarajan V, Gosavi A, et al. Prognostic value of
imaging-based parameters in patients with intermediate-stage he-
patocellular carcinoma undergoing transarterial radioemboliza-
tion. Nucl Med Commun. 2021;42:337-344. https://doi.org/
10.1097/MNM.0000000000001334.

Sidali S, Trépo E, Sutter O, Nault JC. New concepts in the treat-
ment of hepatocellular carcinoma. United Eur Gastroenterol J.
2022;10:765-774. https://doi.org/10.1002/ueg2.12286.
McDevitt JL, Alian A, Kapoor B, et al. Single-center comparison of
overall survival and Toxicities in patients with infiltrative hepato-
cellular carcinoma treated with yttrium-90 radioembolization or
drug-eluting embolic transarterial chemoembolization. J Vasc In-
terv Radiol JVIR. 2017;28:1371-1377. https://doi.org/10.
1016/j.jvir.2017.05.017.

Nisiewicz MJ, Kapoor H, Fowler KJ, Furlan A, Dugan AJ, Owen JW.
Improved survival following transarterial radioembolization of
infiltrative-appearance hepatocellular carcinoma. Abdom Radiol
N Y. 2021;46:1958-1966. https://doi.org/10.1007/s00261-
020-02870-3.

Kim B, Kahn J, Terrault NA. Liver transplantation as therapy for he-
patocellular carcinoma. Liver Int Off J Int Assoc Study Liver.
2020;40:116-121. https://doi.org/10.1111/liv.14346.

Levi Sandri GB, Ettorre GM, Colasanti M, et al. Hepatocellular
carcinoma with macrovascular invasion treated with yttrium-90
radioembolization prior to transplantation. Hepatobiliary Surg
Nutr. 2017;6:44-48. https://doi.org/10.21037/hbsn.2017.
01.08.

Ettorre GM, Levi Sandri GB, Laurenzi A, et al. Yttrium-90 radioem-
bolization for hepatocellular carcinoma prior to liver transplanta-
tion. World J Surg. 2017;41:241-249. https://doi.org/10.
1007/s00268-016-3682-z.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

Soin AS, Bhangui P, Kataria T, et al. Experience with LDLT in pa-
tients with hepatocellular carcinoma and portal vein tumor throm-
bosis Postdownstaging. Transplantation. 2020;104:2334-
2345, https://doi.org/10.1097/TP.0000000000003162.
Soin A, Lesurtel M, Bhangui P, Cocchi L, Bouattour M, Clavien PA.
Are patients with hepatocellular carcinoma and portal vein tumour
thrombosis candidates for liver transplantation? J Hepatol.
2023;78:1124-1129. https://doi.org/10.1016/]j.jhep.2023.
03.032.

Assalino M, Terraz S, Grat M, et al. Liver transplantation for hepa-
tocellular carcinoma after successful treatment of macrovascular
invasion - a multi-center retrospective cohort study. Transpl Int Off
J Eur Soc Organ Transplant. 2020;33:567-575. https://doi.org/
10.1111/1ri.13586.

Kokudo T, Hasegawa K, Matsuyama Y, et al. Survival benefit of
liver resection for hepatocellular carcinoma associated with por-
tal vein invasion. J Hepatol. 2016;65:938-943. https://doi.
org/10.1016/j.jhep.2016.05.044.

Glantzounis GK, Paliouras A, Stylianidi MC, et al. The role of liver
resection in the management of intermediate and advanced stage
hepatocellular carcinoma. A systematic review. Eur J Surg Oncol J
Eur Soc Surg Oncol Br Assoc Surg Oncol. 2018;44:195-208.
https://doi.org/10.1016/j.€js0.2017.11.022.

Chen ZH, Zhang XP, Lu YG, et al. Actual long-term survival in HCC
patients with portal vein tumor thrombus after liver resection: a
nationwide study. Hepatol Int. 2020;14:754-764. https://doi.
org/10.1007/s12072-020-10032-2.

Lewis S, Dawson L, Barry A, Stanescu T, Mohamad I, Hosni A. Ste-
reotactic body radiation therapy for hepatocellular carcinoma:
from infancy to ongoing maturity. JHEP Rep. 2022;4100498
https://doi.org/10.1016/j.jhepr.2022.100498.

Sapir E, Tao Y, Schipper MJ, et al. Stereotactic body radiation
therapy as an alternative to transarterial chemoembolization for
hepatocellular carcinoma. Int J Radiat Oncol Biol Phys.
2018;100:122-130. https://doi.org/10.1016/j.ijrobp.2017.
09.001.

Bettinger D, Gkika E, Schultheiss M, et al. Comparison of local tu-
mor control in patients with HCC treated with SBRT or TACE: a pro-
pensity score analysis. BMC Cancer. 2018;18:807. https://doi.
org/10.1186/s12885-018-4696-8.

Srivastava A, Parambath HK, Ramdulari AV, et al. Is hepatocellu-
lar carcinoma complicated with portal vein tumor thrombosis
potentially curable by radiotherapy in the form of stereotactic
body radiation therapy? Int J Radiat Biol. 2022;98:1495-1509.
https://doi.org/10.1080/09553002.2022.2055800.

Dutta D, Tatineni T, Yarlagadda S, et al. Hepatocellular carcinoma
patients with portal vein thrombosis treated with robotic radiosur-
gery: Interim results of a prospective study. Indian J Gastroenterol
Off J Indian Soc Gastroenterol. 2021;40:389-401. https://doi.
org/10.1007/s12664-021-01172-w.

Kumar R, Yadav HP, Thaper D, Kamal R, Gupta A, Kirti S. Efficacy
and toxicity of SBRT in advanced hepatocellular carcinoma with
portal vein tumor thrombosis - a retrospective study. Rep Pract On-
col Radiother J Gt Cancer Cent Poznan Pol Soc Radiat Oncol.
2021;26:573-581. https://doi.org/10.5603/RPOR.a2021.
0048.

Yoon SM, Ryoo BY, Lee SJ, et al. Efficacy and safety of transarte-
rial chemoembolization plus external beam radiotherapy vs sora-
fenib in hepatocellular carcinoma with macroscopic vascular
invasion: a randomized clinical trial. JAMA Oncol. 2018;4:661—
669. https://doi.org/10.1001/jamaoncol.2017.5847.
Munoz-Schuffenegger P, Barry A, Atenafu EG, et al. Stereotactic
body radiation therapy for hepatocellular carcinoma with Macro-
vascular invasion. Radiother Oncol J Eur Soc Ther Radiol Oncol.

Journal of Clinical and Experimental Hepatology | January-February 2024 | Vol. 14 | No. 1 | 101269 31

cellular Carcinoma

Guidelines

Hepato


https://doi.org/10.1111/j.1872-034X.2007.00119.x
https://doi.org/10.1111/j.1872-034X.2007.00119.x
https://doi.org/10.1055/s-0041-1734367
https://doi.org/10.1055/s-0041-1734367
https://doi.org/10.4103/ijc.IJC_769_19
https://doi.org/10.4103/ijc.IJC_769_19
https://doi.org/10.1055/s-0041-1731600
https://doi.org/10.1200/JCO.2017.76.0892
https://doi.org/10.1200/JCO.2017.76.0892
https://doi.org/10.1016/S1470-2045(17)30683-6
https://doi.org/10.1097/MNM.0000000000001334
https://doi.org/10.1097/MNM.0000000000001334
https://doi.org/10.1002/ueg2.12286
https://doi.org/10.1016/j.jvir.2017.05.017
https://doi.org/10.1016/j.jvir.2017.05.017
https://doi.org/10.1007/s00261-020-02870-3
https://doi.org/10.1007/s00261-020-02870-3
https://doi.org/10.1111/liv.14346
https://doi.org/10.21037/hbsn.2017.01.08
https://doi.org/10.21037/hbsn.2017.01.08
https://doi.org/10.1007/s00268-016-<?thyc=10?>3682-z<?thyc?>
https://doi.org/10.1007/s00268-016-<?thyc=10?>3682-z<?thyc?>
https://doi.org/10.1097/TP.0000000000003162
https://doi.org/10.1016/j.jhep.2023.03.032
https://doi.org/10.1016/j.jhep.2023.03.032
https://doi.org/10.1111/tri.13586
https://doi.org/10.1111/tri.13586
https://doi.org/10.1016/j.jhep.2016.05.044
https://doi.org/10.1016/j.jhep.2016.05.044
https://doi.org/10.1016/j.ejso.2017.11.022
https://doi.org/10.1007/s12072-020-10032-2
https://doi.org/10.1007/s12072-020-10032-2
https://doi.org/10.1016/j.jhepr.2022.100498
https://doi.org/10.1016/j.ijrobp.2017.09.001
https://doi.org/10.1016/j.ijrobp.2017.09.001
https://doi.org/10.1186/s12885-018-4696-8
https://doi.org/10.1186/s12885-018-4696-8
https://doi.org/10.1080/09553002.2022.2055800
https://doi.org/10.1007/s12664-021-<?thyc=10?>01172-w<?thyc?>
https://doi.org/10.1007/s12664-021-<?thyc=10?>01172-w<?thyc?>
https://doi.org/10.5603/RPOR.a2021.0048
https://doi.org/10.5603/RPOR.a2021.0048
https://doi.org/10.1001/jamaoncol.2017.5847

souyoping
oH

puwIouID

D AD|N[|3204D!

INASL HCC GUIDELINES 2023

158.

159.

160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

32

2021;156:120-126. https://doi.org/10.1016/j.radonc.2020.
11.033.

Mehra P, Kataria T, Gupta D, Krishan S. An observational study on
tumour response of portal vein tumour thrombus in hepatocellular
carcinoma. J Radiosurgery SBRT. 2022;8:257-264.

Sarma M, Padma S, Pavithran P, Somasundaram VH,
Sundaram PS. Extrahepatic metastases of hepatocellular carci-
noma on 18F FDG PET CT. J Egypt Natl Cancer Inst.
2021;33:36. https://doi.org/10.1186/s43046-021-00086-0.
Llovet JM, Pinyol R, Kelley RK, et al. Molecular pathogenesis and
systemic therapies for hepatocellular carcinoma. Nat Cancer.
2022;3:386-401. https://doi.org/10.1038/s43018-022-
00357-2.

Nevola R, Delle Femine A, Rosato V, et al. Neoadjuvant and adju-
vant systemic therapies in Loco-Regional treatments for hepato-
cellular carcinoma: are We at the Dawn of a new Era? Cancers.
2023;15:2950. https://doi.org/10.3390/cancers15112950.
Huang S, Li D, Zhuang L, Sun L, Wu J. A meta-analysis of the effi-
cacy and safety of adjuvant sorafenib for hepatocellular carci-
noma after resection. World J Surg Oncol. 2021;19:168.
https://doi.org/10.1186/s12957-021-02280-9.

Bruix J, Takayama T, Mazzaferro V, et al. Adjuvant sorafenib for he-
patocellular carcinoma after resection or ablation (STORM): a
phase 3, randomised, double-blind, placebo-controlled trial. Lan-
cet Oncol. 2015;16:1344-1354. https://doi.org/10.1016/
S1470-2045(15)00198-9.

Kudo M, Ueshima K, Ikeda M, et al. Randomised, multicentre pro-
spective trial of transarterial chemoembolisation (TACE) plus sor-
afenib as compared with TACE alone in patients with
hepatocellular carcinoma: TACTICS trial. Gut. 2020;69:1492—-
1501. https://doi.org/10.1136/gutjnl-2019-318934.

Kudo M, Ueshima K, Ikeda M, et al. Final results of TACTICS: a
randomized, prospective trial comparing transarterial chemoem-
bolization plus sorafenib to transarterial chemoembolization
alone in patients with unresectable hepatocellular carcinoma.
Liver Cancer. 2022;11:354-367. https://doi.org/10.1159/
000522547.

Patidar Y, Chandel K, Condati NK, Srinivasan SV, Mukund A,
Sarin SK. Transarterial chemoembolization (TACE) combined
with sorafenib versus TACE in patients with BCLC stage C hepato-
cellular carcinoma - a retrospective study. J Clin Exp Hepatol.
2022;12:745-754. https://doi.org/10.1016/j.jceh.2021.12.
009.

Duan R, Gong F, Wang Y, et al. Transarterial chemoembolization
(TACE) plus tyrosine kinase inhibitors versus TACE in patients
with hepatocellular carcinoma: a systematic review and meta-
analysis. World J Surg Oncol. 2023;21:120. https://doi.org/10.
1186/s12957-023-02961-7.

Facciorusso A, Paolillo R, Tartaglia N, et al. Efficacy of combined
transarterial radioembolization and sorafenib in the treatment of
hepatocarcinoma: a meta-analysis. Dig Liver Dis Off J Ital Soc Gas-
troenterol Ital Assoc Study Liver. 2022;54:316-323. https://doi.
org/10.1016/j.d1d.2021.06.003.

Teng W, Lin CC, Su CW, et al. Combination of CRAFITY score with
Alpha-fetoprotein response predicts a favorable outcome of atezo-
lizumab plus bevacizumab for unresectable hepatocellular carci-
noma. Am J Cancer Res. 2022;12:1899-1911.

Zhang Y, Lu L, He Z, et al. C-reactive protein levels predict re-
sponses to PD-1 inhibitors in hepatocellular carcinoma patients.
Front Immunol. 2022;13808101 https://doi.org/10.3389/
fimmu.2022.808101.

Llovet JM, Ricci S, Mazzaferro V, et al. Sorafenib in advanced he-
patocellular carcinoma. N Engl J Med. 2008;359:378-390.
https://doi.org/10.1056/NEJM0oa0708857.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

KUMAR ET AL

Cheng AL, Kang YK, Chen Z, et al. Efficacy and safety of sorafenib
in patients in the Asia-Pacific region with advanced hepatocellular
carcinoma: a phase Il randomised, double-blind, placebo-
controlled trial. Lancet Oncol. 2009;10:25-34. https://doi.org/
10.1016/S1470-2045(08)70285-7.

Kudo M, Finn RS, Qin S, et al. Lenvatinib versus sorafenib in first-
line treatment of patients with unresectable hepatocellular carci-
noma: a randomised phase 3 non-inferiority trial. Lancet Lond
Engl. 2018;391:1163-1173. https://doi.org/10.1016/S0140-
6736(18)30207-1.

Shetty VV, Kellarai A. Comprehensive review of hepatocellular car-
cinoma in India: current challenges and future Directions. JCO
Glob Oncol. 2022;8e2200118 https://doi.org/10.1200/GO.
22.00118.

Finn RS, Qin S, lkeda M, et al. Atezolizumab plus
bevacizumab in unresectable hepatocellular carcinoma. N Engl J
Med. 2020;382:1894-1905. https://doi.org/10.1056/NEJ-
Mo0a1915745.

Rimini M, Persano M, Tada T, et al. Real-world data for atezolizu-
mab plus bevacizumab in unresectable hepatocellular carcinoma:
how does adherence to the IMbravel50 trial inclusion criteria
impact prognosis? Target Oncol. 2023. . Published online March
15.

Kulkarni AV, Krishna V, Kumar K, et al. Safety and efficacy of
atezolizumab-bevacizumab in real world: the first Indian experi-
ence. J Clin Exp Hepatol. 2023;13:618-623. https://doi.org/
10.1016/j.jceh.2023.02.003.

Abou -Alfa Ghassan K, Lau G, Kudo M, et al. Tremelimumab plus
durvalumab in unresectable hepatocellular carcinoma. NEJM
Evid. 2022;1EVID0a2100070 https://doi.org/10.1056/EVI-
D0a2100070.

Hatanaka T, Naganuma A, Yata Y, Kakizaki S. Atezolizumab plus
bevacizumab and tremelimumab plus durvalumab: how should we
choose these two immunotherapy regimens for advanced hepato-
cellular carcinoma? Hepatobiliary Surg Nutr. 2022;11:927-930.
https://doi.org/10.21037/hbsn-22-510.

Kelley RK, Rimassa L, Cheng AL, et al. Cabozantinib plus atezoli-
zumab versus sorafenib for advanced hepatocellular carcinoma
(COSMIC-312): a multicentre, open-label, randomised, phase 3
trial. Lancet Oncol. 2022;23:995-1008. https://doi.org/10.
1016/S1470-2045(22)00326-6.

Yau T, Park JW, Finn RS, et al. Nivolumab versus sorafenib in
advanced hepatocellular carcinoma (CheckMate 459): a rando-
mised, multicentre, open-label, phase 3 trial. Lancet Oncol.
2022;23:77-90.  https://doi.org/10.1016/S1470-2045(21)
00604-5.

Costante F, Airola C, Santopaolo F, Gasbarrini A, Pompili M,
Ponziani FR. Immunotherapy for nonalcoholic fatty liver disease-
related hepatocellular carcinoma: Lights and shadows. World J
Gastrointest Oncol. 2022;14:1622-1636. https://doi.org/10.
4251/wjgo.v14.i9.1622.

Liu H, Yang CC, Ma YL, et al. Identification of the most
effective subgroup of advanced hepatocellular carcinoma from
immune checkpoint blocker treatment: a meta-analysis. Immuno-
therapy. 2023;15:669-678. https://doi.org/10.2217/imt-
2022-0114.

Finn RS, Ryoo BY, Merle P, et al. Pembrolizumab as second-line
therapy in patients with advanced hepatocellular carcinoma in
KEYNOTE-240: a randomized, double-blind, phase llI trial. J Clin
Oncol Off J Am Soc Clin Oncol. 2020;38:193-202. https://doi.
org/10.1200/JC0.19.01307.

Common Terminology criteria for adverse events (CTCAE) |
protocol development | CTEP. https://ctep.cancer.gov/
protocoldevelopment/electronic_applications/ctc.htm#ctc_50.

© 2023 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.


https://doi.org/10.1016/j.radonc.2020.11.033
https://doi.org/10.1016/j.radonc.2020.11.033
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref158
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref158
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref158
https://doi.org/10.1186/s43046-021-00086-0
https://doi.org/10.1038/s43018-022-00357-2
https://doi.org/10.1038/s43018-022-00357-2
https://doi.org/10.3390/cancers15112950
https://doi.org/10.1186/s12957-021-02280-9
https://doi.org/10.1016/S1470-2045(15)00198-9
https://doi.org/10.1016/S1470-2045(15)00198-9
https://doi.org/10.1136/gutjnl-2019-318934
https://doi.org/10.1159/000522547
https://doi.org/10.1159/000522547
https://doi.org/10.1016/j.jceh.2021.12.009
https://doi.org/10.1016/j.jceh.2021.12.009
https://doi.org/10.1186/s12957-023-02961-7
https://doi.org/10.1186/s12957-023-02961-7
https://doi.org/10.1016/j.dld.2021.06.003
https://doi.org/10.1016/j.dld.2021.06.003
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref169
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref169
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref169
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref169
https://doi.org/10.3389/fimmu.2022.808101
https://doi.org/10.3389/fimmu.2022.808101
https://doi.org/10.1056/NEJMoa0708857
https://doi.org/10.1016/S1470-2045(08)70285-7
https://doi.org/10.1016/S1470-2045(08)70285-7
https://doi.org/10.1016/S0140-6736(18)30207-1
https://doi.org/10.1016/S0140-6736(18)30207-1
https://doi.org/10.1200/GO.22.00118
https://doi.org/10.1200/GO.22.00118
https://doi.org/10.1056/NEJMoa1915745
https://doi.org/10.1056/NEJMoa1915745
https://doi.org/10.1016/j.jceh.2023.02.003
https://doi.org/10.1016/j.jceh.2023.02.003
https://doi.org/10.1056/EVIDoa2100070
https://doi.org/10.1056/EVIDoa2100070
https://doi.org/10.21037/hbsn-22-510
https://doi.org/10.1016/S1470-2045(22)00326-6
https://doi.org/10.1016/S1470-2045(22)00326-6
https://doi.org/10.1016/S1470-2045(21)00604-5
https://doi.org/10.1016/S1470-2045(21)00604-5
https://doi.org/10.4251/wjgo.v14.i9.1622
https://doi.org/10.4251/wjgo.v14.i9.1622
https://doi.org/10.2217/imt-2022-0114
https://doi.org/10.2217/imt-2022-0114
https://doi.org/10.1200/JCO.19.01307
https://doi.org/10.1200/JCO.19.01307
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/ctc.htm#ctc_50
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/ctc.htm#ctc_50

186.

187.

188.

189.

190.

191.

192.

193.

194.

195.

196.

JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

Winters AC, Bedier F, Saab S. Management of side effects of sys-
temic therapies for hepatocellular carcinoma: guide for the hepa-
tologist. Clin Liver Dis. 2020;24:755-769. https://doi.org/10.
1016/j.¢ld.2020.07.008.

Regev A, Avigan M, Kiazand A, et al. Best practices for detection,
assessment and management of suspected immune-mediated
liver injury caused by immune checkpoint inhibitors during drug
development. J Autoimmun. 2020;114102514 https://doi.org/
10.1016/j.jaut.2020.102514.

Shojaie L, Ali M, lorga A, Dara L. Mechanisms of immune check-
point inhibitor-mediated liver injury. Acta Pharm Sin B.
2021;11:3727-3739. https://doi.org/10.1016/j.apsb.2021.
10.003.

Cui Tming, LiuY, Wang J bei, xin Liu L. Adverse effects of immune-
checkpoint inhibitors in hepatocellular carcinoma. OncoTargets
Ther. 2020;13:11725-11740. https://doi.org/10.2147/0TT.
S279858.

Cui TM, Liu Y, Wang JB, Liu LX. Adverse effects of immune-
checkpoint inhibitors in hepatocellular carcinoma. OncoTargets
Ther. 2020;13:11725-11740. https://doi.org/10.2147/0TT.
S279858.

Amorim J, Franga M, Perez-Girbes A, Torregrosa A, Marti-
Bonmati L. Critical review of HCC imaging in the multidisciplinary
setting: treatment allocation and evaluation of response. Abdom
Radiol N Y. 2020;45:3119-3128. https://doi.org/10.1007/
s00261-020-02470-1.

Arora A, Kumar A. Treatment response evaluation and follow-up in
hepatocellular carcinoma. J Clin Exp Hepatol. 2014;4:S126—
S$129. https://doi.org/10.1016/j.jceh.2014.05.005.

Bruix J, Raoul JL, Sherman M, et al. Efficacy and safety of sorafe-
nib in patients with advanced hepatocellular carcinoma: subanal-
yses of a phase lll trial. J Hepatol. 2012;57:821-829. https://
doi.org/10.1016/j.jhep.2012.06.014.

Gupta P, Kalra N, Chaluvashetty SB, et al. Indian College of radi-
ology and imaging guidelines on interventions in hepatocellular
carcinoma. Indian J Radiol Imaging. 2022;32:540-554.
https://doi.org/10.1055/s-0042-1754361.

Agopian VG, Harlander-Locke MP, Ruiz RM, et al. Impact of Pre-
transplant bridging locoregional therapy for patients with hepato-
cellular carcinoma within Milan criteria undergoing liver
transplantation: analysis of 3601 patients from the US multi-
center HCC transplant Consortium. Ann Surg. 2017;266:525-
535. https://doi.org/10.1097/SLA.0000000000002381.
Mehta N, Dodge JL, Roberts JP, Yao FY. Validation of the prog-
nostic power of the RETREAT score for hepatocellular carcinoma
recurrence using the UNOS database. Am J Transplant Off J Am

197.

198.

199.

200.

201.

202.

203.

204.

2065.

206.

207.

Soc Transplant Am Soc Transpl Surg. 2018;18:1206-1213.
https://doi.org/10.1111/ajt.14549.

Toniutto Pierluigi, Fornasiere Ezio, Fumolo Elisa, Bitetto Davide.
Risk factors for hepatocellular carcinoma recurrence after liver
transplantation. Risk Factors Hepatocell Carcinoma Recurrence
Liver Transplant. 2020;6:50. https://doi.org/10.20517/2394-
5079.2020.40.

Bruix J, Sherman M, American Association for the Study of Liver
Diseases. Management of hepatocellular carcinoma: an update.
Hepatol Baltim Md. 2011;53:1020-1022. https://doi.org/10.
1002/hep.24199.

Rajendran L, Ivanics T, Claasen MP, Muaddi H, Sapisochin G. The
management of post-transplantation recurrence of hepatocellular
carcinoma. Clin Mol Hepatol. 2022;28:1-16. https://doi.org/10.
3350/cmh.2021.0217.

Sposito C, Citterio D, Virdis M, et al. Therapeutic strategies for
post-transplant recurrence of hepatocellular carcinoma. World J
Gastroenterol. 2022;28:4929-4942. https://doi.org/10.
3748/wjg.v28.i34.4929.

Hoffman D, Mehta N. Recurrence of hepatocellular carcinoma
following liver transplantation. Expert Rev Gastroenterol Hepatol.
2021;15:91-102. https://doi.org/10.1080/17474124.2021.
1823213.

Toso C, Mentha G, Majno P. Liver transplantation for hepatocel-
lular carcinoma: five steps to prevent recurrence. Am J Trans-
plant Off J Am Soc Transplant Am Soc Transpl Surg.
2011;11:2031-2035. https://doi.org/10.1111/j.1600-
6143.2011.03689.x.

Mazzaferro V, Llovet JM, Miceli R, et al. Predicting survival after
liver transplantation in patients with hepatocellular carcinoma
beyond the Milan criteria: a retrospective, exploratory analysis.
Lancet Oncol. 2009;10:35-43. https://doi.org/10.1016/
S1470-2045(08)70284-5.

Vitale A, Volk M, Cillo U. Transplant benefit for patients with hepa-
tocellular carcinoma. World J Gastroenterol. 2013;19:9183-
9188. https://doi.org/10.3748/wjg.v19.i48.9183.

Vitale A, Peck-Radosavljevic M, Giannini EG, et al. Personalized
treatment of patients with very early hepatocellular carcinoma.
J Hepatol. 2017;66:412-423. https://doi.org/10.1016/j.jhep.
2016.09.012.

Ventafridda V, Saita L, Ripamonti C, De Conno F. WHO guidelines
for the use of analgesics in cancer pain. Int J Tissue React.
1985;7:93-96.

Kumar M, Panda D. Role of supportive care for terminal stage he-
patocellular carcinoma. J Clin Exp Hepatol. 2014;4(suppl
3):5130-S139. https://doi.org/10.1016/j.jceh.2014.03.049.

Journal of Clinical and Experimental Hepatology | January-February 2024 | Vol. 14 | No. 1 | 101269 33

cellular Carcinoma

Guidelines

Hepato



https://doi.org/10.1016/j.cld.2020.07.008
https://doi.org/10.1016/j.cld.2020.07.008
https://doi.org/10.1016/j.jaut.2020.102514
https://doi.org/10.1016/j.jaut.2020.102514
https://doi.org/10.1016/j.apsb.2021.10.003
https://doi.org/10.1016/j.apsb.2021.10.003
https://doi.org/10.2147/OTT.S279858
https://doi.org/10.2147/OTT.S279858
https://doi.org/10.2147/OTT.S279858
https://doi.org/10.2147/OTT.S279858
https://doi.org/10.1007/s00261-020-02470-1
https://doi.org/10.1007/s00261-020-02470-1
https://doi.org/10.1016/j.jceh.2014.05.005
https://doi.org/10.1016/j.jhep.2012.06.014
https://doi.org/10.1016/j.jhep.2012.06.014
https://doi.org/10.1055/s-0042-1754361
https://doi.org/10.1097/SLA.0000000000002381
https://doi.org/10.1111/ajt.14549
https://doi.org/10.20517/2394-5079.2020.40
https://doi.org/10.20517/2394-5079.2020.40
https://doi.org/10.1002/hep.24199
https://doi.org/10.1002/hep.24199
https://doi.org/10.3350/cmh.2021.0217
https://doi.org/10.3350/cmh.2021.0217
https://doi.org/10.3748/wjg.v28.i34.4929
https://doi.org/10.3748/wjg.v28.i34.4929
https://doi.org/10.1080/17474124.2021.1823213
https://doi.org/10.1080/17474124.2021.1823213
https://doi.org/10.1111/j.1600-6143.2011.03689.x
https://doi.org/10.1111/j.1600-6143.2011.03689.x
https://doi.org/10.1016/S1470-2045(08)70284-5
https://doi.org/10.1016/S1470-2045(08)70284-5
https://doi.org/10.3748/wjg.v19.i48.9183
https://doi.org/10.1016/j.jhep.2016.09.012
https://doi.org/10.1016/j.jhep.2016.09.012
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref206
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref206
http://refhub.elsevier.com/S0973-6883(23)00690-4/sref206
https://doi.org/10.1016/j.jceh.2014.03.049

	2023 Update of Indian National Association for Study of the Liver Consensus on Management of Intermediate and Advanced Hepa ...
	Methods
	Indicators of Aggressive Tumor Biology
	Clinical Indicators of Aggressiveness
	Morphological and Radiological Indicators of Aggressiveness
	Biochemical Indicators of Aggressiveness
	Nuclear Medicine Indicators of Prognosis/Aggressiveness
	Histological and Molecular Indicators of Aggressiveness

	INASL-BCLC Staging: The Recommended HCC Staging for India
	Treatment Stage Migration
	Multidisciplinary Tumor Board

	Stagewise Management of Intermediate and Advanced HCC (INASL-BCLC stage B and C)
	Management of Patients of INASL-BCLC Stage B1: Role of Liver Transplantation
	Patients within the UCSF criteria
	Patients beyond the UCSF criteria: role of downstaging and tumor biology
	Management of Patients of INASL-BCLC Stage B2 (and Patients of Stage B1 Who Don't Have LT Prospect)
	Role of TACE/TARE in patients with INASL-BCLC stage B2 or B1 not undergoing LT
	Role of resection in highly selected patients of INASL-BCLC stages B1 and B2
	Management of INASL-BCLC Stage B3 and Stage C1
	Role of TARE in patients with INASL-BCLC stages B3 and C1
	Role of liver transplantation in selected patients of INASL-BCLC stage C1
	Role of resection in selected patients of INASL-BCLC stage C1
	Role of SBRT in patients with INASL-BCLC stages B and C1
	Management of Patients of INASL-BCLC Stage C2 (and Patients of Stages B and C1 not Amenable or Refractory to Locoregional T ...
	Stagewise indications of systemic therapy (in intermediate and advanced HCC setting)
	Choice of systemic therapy: first and second line agents
	Adverse events of systemic therapy: prevention and management

	Treatment Response Assessment and Repeat Therapies
	Treatment Response Evaluation

	Post-LT Recurrence
	Prevention, Surveillance, and Early Diagnosis of Post-LT Recurrence of HCC
	Management of Post-LT Recurrence

	Concepts of Futility of Specific Treatments and Untreatable Progression in HCC
	Criteria of Futility of Specific Treatments
	Role of Best Supportive Care in Patients in Whom all other Treatments are Futile

	Contextualizing the Guidelines: Addressing Accessibility, Availability, and Cost Factors in India

	Credit authorship contribution statement
	Conflicts of interest
	Funding
	References


